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Dunkle Materie — eLLAURA BAUDIS

Baryon Spectroscopy using CBELSA /TAPS at ELSA and the CLAS
Spectrometer at Jefferson Laboratory — ¢VOLKER CREDE

Recent Results from the COMPASS Experiment — e¢FRANK NERLING
Finite Volume Methods for Hadron Resonances — eMICHAEL DORING
Quark-Gluon Plasma at the LHC — eSiLviA MASCIOCCHI

The QCD Phase Diagram: Results and Perspectives — eJAN M. Paw-
LOWSKI

Entropy Creation in Heavy Ion Collisions — e ANDREAS SCHAFER
Raumfahrt — Eine Kulturaufgabe? — ¢ GERHARD THIELE

Aspekte physikdidaktischer Forschung und Entwicklung — ¢ VOLKHARD
NORDMEIER

Physik weckt Emotionen — ¢ CHRISTIAN HEILSHORN

Spectroscopy of Gravity with Ultra-Cold Neutrons — eHARTMUT ABELE
Newest results on pygmy resonances in atomic nuclei — e ANDREAS
ZILGES

New modes of low-energy excitations — eNADIA TSONEVA, HORST LENS-
KE

Neutron-rich matter in the laboratory and the cosmos — eACHIM
SCHWENK

Préazisionsmassenmessungen an ISOLTRAP fiir Kernstruktur- und
Astrophysik — eSUSANNE KREIM

Laserspektroskopie an relativistischen 209-Bi82+ und 209-Bi80-+ Io-
nen am Speicherring ESR der GSI — ¢CHRISTOPHER GEPPERT, MATTHI-
As LOCHMANN, RODOLFO SANCHEZ, MICHAEL HAMMEN, NADJA FROMMGEN,
ELisA WILL, BENJAMIN BOTERMANN, ZORAN ANDJELKOVIC, RAPHAEL JOH-
REN, JONAS MADER, VOLKER HANNEN, CHRISTIAN WEINHEIMER, DANYAL
WINTERS, THOMAS KUHL, YURI LITVINOV, THOMAS STOHLKER, ANDREAS
Dax, MICHAEL BUSSMANN, WEIQIANG WEN, RICHARD THOMPSON, WIL-
FRIED NORTERSHAUSER

The FAIR Accelerator Complex: Challenges and Prospects — ¢ OLIVER
KESTER, WEINRICH UDO, SPILLER PETER, EICKHOFF HARTMUT, KRAMER
DIETER, STECK MARKUS, GROENING LARS, KOLLMUS HOLGER, KNIE KLAUS,
JAcoBY WOLFGANG, HAGENBUCK FRANK, PRASUHN DIETER, MAIER RuU-
DOLF, WINKLER MARTIN

Perspectives of QPACE and iDataCool — eTiLO WETTIG

ELENA - an upgrade to the CERN Antiproton Decelerator —
e WALTER OELERT

Quarkonium spectroscopy from lattice QCD — ¢GEORG M. VON HIPPEL
Hybrid Transport Models — eHANNAH PETERSEN

Strangeness in Hadrons — e CONCETTINA SFIENTI
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Am Dienstag, den 20. Marz 2012, finden von 14:00-16:00 Uhr im Horsaal RW 1 die Vortriage der Finalisten des GR-HK-T-
Dissertationspreises statt.

Die Preistragervortriage PV IX und PV X sind Teil der Festsitzung am Mittwoch, den 21. Mérz 2012, von 11:00-12:30 Uhr
im Horsaal RW 1.
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HK 54.1-54.7  Fr  11:00-13:00 RW 1 Hadronenstruktur und -spektroskopie
HK 55.1-55.7 Fr  11:00-13:00 RW 2 Hadronenstruktur und -spektroskopie
HK 56.1-56.7 Fr  11:00-13:00 RW 3 Astroteilchenphysik

HK 57.1-57.7  Fr 11:00-13:00 P 2 Instrumentation

HK 58.1-58.7 Fr 11:00-13:00 P 3 Instrumentation

HK 59.1-59.7  Fr  11:00-13:00 P 4 Struktur und Dynamik von Kernen

HK 60.1-60.8 Fr  11:00-13:00 P 5 Schwerionenkollisionen und QCD Phasen

HK 61.1-61.7 Fr 14:00-16:00 RW 1 Hadronenstruktur und -spektroskopie
HK 62.1-62.7 Fr  14:00-16:15 RW 2 Nukleare Astrophysik
HK 63.1-63.8  Fr  14:00-16:00 RW 3 Astroteilchenphysik

HK 64.1-64.8 Fr 14:00-16:15 P 2 Instrumentation

HK 65.1-65.5 Fr  14:00-16:00 P 3 Beschleuniger

HK 66.1-66.5 Fr  14:00-15:30 P 4 Struktur und Dynamik von Kernen

HK 67.1-676 Fr 14:00-15:30 P 5 Schwerionenkollisionen und QCD Phasen

Mitgliederversammlung Fachverband Physik der Hadronen und Kerne

Donnerstag 18:30-19:30 RW 2
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HK 1: Hadronenstruktur und -spektroskopie

Zeit: Montag 14:00-16:00

Gruppenbericht HK 1.1 Mo 14:00 RW 1
Messung von elektromagnetischen Ubergangsformfaktoren
von pseudoskalaren Mesonen mit dem Crystal Ball am MA-
MI und mit BES-IIT am BEPC-II — eMaARc UNVERZAGT, ACHIM
DENIG, ALEXANDER HaHN, BENEDIKT KLOSs und SascHaA WAGNER
— Institut fiir Kernphysik, Johannes Gutenberg-Universitat Mainz

Das Studium elektromagnetischer Ubergangsformfaktoren der pseu-
doskalaren Mesonen (P) stellt eine Moglichkeit dar, die intrinsische
Struktur von Hadronen zu untersuchen. Ferner sind die Ubergangs-
formfaktoren der leichten Mesonen wichtige Grofien bei der Berech-
nung des Beitrags der hadronischen Licht-Licht-Streuung zum anoma-
len magnetischen Moment des Myons.

Diese Ubergangsformfaktoren lassen sich z.B. mit dem Crystal Ball
Aufbau am MAMI (Mainzer Mikrotron) oder mit BES-III am BEPC-
II (Beijing Electron Positron Collider) messen. Am MAMI werden
Mesonzerfille P — v*y — eTe™~ mit zeitartigen Impulsiibertrigen
(0< @< m%) studiert. Die Mesungen am BEPC-II werden hingegen
iiber v*y — P im raumartigen Bereich (—5GeV? < ¢ < 0GeV?)
durchgefiihrt.

In diesem Beitrag wird zunéchst in die Physik der elektromagneti-
schen Ubergangsformfaktoren eingefiihrt. AnschlieRend werden die Ex-
perimente am MAMI und am BEPC-II vorgestellt und Messungen und
Machbarkeitsstudien zur Bestimmung der elektromagnetischen Uber-
gangsformfaktoren mit dem Crystal Ball und dem BES-III Detektor
diskutiert.

HK 1.2 Mo 14:30 RW 1
Measurement of hadronic electromagnetic form factors in
BESIII — eCrisTINA MoORALES MORALES — Helmholtz Institute
Mainz, SB1, Johann-Joachim-Becher-Weg 36, 55128 Mainz

The feasibility of a measurement of the electric and magnetic nucleon
form factors through radiative return in different ete™ colliders has
been studied. In particular, the conditions of the BABAR and BESIII
experiments have been reproduced and compared. The estimates pre-
sented here are based on the integrated luminosity of 10 fb—! which
will be collected at /s = 3.77 GeV by BESIII in the coming years and
the luminosity of 232 fb~! at /s = 10.6 GeV published by BABAR.
The analysis is based on an extension of the generator PHOKHARA
7.0 including the nucleon-antinucleon final states in the presence of
initial state radiation including NLO, and other hadronic channels like
e +e— — AAvy up to Born level. The analysis of the angular distri-
bution of e+ e— — NN~ allows us to extract the time-like electro-
magnetic form factors of nucleons and other hadrons and the expected
resolution of such measurements in BESIIIL. In particular the cases of
neutrons, protons and lambdas in the final state are presented here,
with emphasis in the proton case.

HK 1.3 Mo 14:45 RW 1
New insights on the nucleon form factors — eINna LoORENZ,
Hans-WERNER HaMMER, and UrLrF-G. MEISSNER — Helmholtz-
Institut fiir Strahlen- und Kernphysik und Bethe-Center for Theoreti-
cal Physics, Universitdt Bonn

A dispersion theoretical analysis of the recent electron-proton scatter-
ing data from Mainz [1] is presented. The two-pion continuum is con-
sidered explicitly. Possible deviations from earlier analyses and their
impact on the proton electromagnetic radii are discussed. Our results
are confirmed by a continued fraction ansatz. Furthermore, the depen-
dence of the results on the data range is discussed. [2]

[1] J. C. Bernauer et al., Phys. Rev. Lett. 105 (2010) 242001,
http://arXiv.org/abs/1007.5076.

[2] I. Lorenz, Master thesis, in preparation.

HK 1.4 Mo 15:00 RW 1
Nucleon form factors in Lattice QCD — eBENJAMIN JAGER —
Institut fiir Kernphysik und Helmholtz Institut Mainz, Mainz, Ger-

Raum: RW 1

many

The electromagnetic form factors of the nucleon, given by the Pauli-
and Dirac form factor, allow to obtain information about the struc-
ture of a nucleon. Fundamental quantities, like the charge distribution
within the nucleon, can be derived from these form factors.

Lattice QCD delivers an ab initio method to treat the non-
perturbative region of QCD. We use non-perturbatively O(a) improved
Wilson fermions with two dynamical quarks to compute the relevant
matrix elements. We present some preliminary results for the vector
form factors, including a preliminary study of systematic uncertainties
of the lattice approach like volume and cutoff effects.

HK 1.5 Mo 15:15 RW 1
Feasibility studies of proton electromagnetic form factors
with the PANDA detector — eDMITRY KHANEFT for the PANDA-
Collaboration — KPH, Mainz University, Mainz, Germany — HIM,
Mainz, Germany

Perspectives of measuring the proton electromagnetic form factors in
the time-like region with the PANDA detector at the FAIR facility are
presented. First simulations using the PANDAroot simulation frame-
work for both the signal pp — et e~ and main background pp — 77~
channel have been performed. For the simulation of signal events, the
hypotheses for the ratio of the electric and magnetic Sachs form factors
|GE|/|Gax| = 0,1,3 have been considered independently for a number
of pp center of mass energy values. Based on the simulation results, an
efficient set of selection cuts to discriminate signal from background
has been developed. Preliminary results on background suppression
factors are shown.

HK 1.6 Mo 15:30 RW 1
Resummation of fermionic in-medium ladder diagrams to all
orders — eNORBERT KAISER — Physik-Department, Technische Uni-
versitdt Miinchen

A system of fermions with a short-range interaction proportional to
the scattering length a is studied at finite density. At any order a™, we
evaluate the complete contributions to the energy per particle E'(k:f)
arising from combined (multiple) particle-particle and hole-hole rescat-
terings in the medium. This novel result is achieved by decomposing the
particle-hole propagator into the vacuum propagator plus a medium-
insertion. The emerging series in aky can be summed to all orders
in form of a double-integral over an arctangent function. Taking the
unitary limit @ — oo, one obtains the value £ = 0.507 for the uni-
versal Bertsch parameter. Extensions of the resummation method by
including the s-wave effective range rs and a (spin-independent) p-wave
contact interaction are presented. We perform also an exact (5-loop)
calculation of a three-body contact interaction to second order.

Supported in part by BMBF, GSI, and the DFG Cluster of Excel-
lence: Origin and Structure of the Universe.

HK 1.7 Mo 15:45 RW 1
Analytic Structure of Ghosts and Gluons from DSEs in Lau-
dau Gauge — oSTEFAN STRAUss!, CHRISTIAN FiscHER!, and CHRIs-
TIAN KELLERMANNZ — !nstitut fiir theoretische Physik, JLU Giefen,
GieRen, Germany — 2Institut fiir Kernphysik, TU Darmstadt, Darm-
stadt, Germany

We report on results for the analytic structure of the Landau gauge
ghost and gluon propagators in the complex momentum plane. The
hierarchy of Dyson-Schwinger equations is truncated in such a way
that the propagators are in good agreement with lattice results at real
spacelike Euclidean momenta. In contrast to expectations from Gribov-
Zwanziger-like effective theories our results indicate the absence of pole
singularities in the complex part of the momentum plane. Addition-
ally, both propagators show branch cut singularities for real timelike
momenta and are positivity violating.
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HK 2: Hadronenstruktur und -spektroskopie

Zeit: Montag 14:00-16:00

Gruppenbericht HK 2.1 Mo 14:00 RW 2
Near-threshold pion production in diproton reactions with
polarized beams and target at ANKE-COSY — eSERGEY Dv-
mov for the ANKE-Collaboration — Physikalisches Institut II, Univer-
sitdt Erlangen-Niirnberg, 91058 Erlangen, Germany — Laboratory of
Nuclear Problems, Joint Institute for Nuclear Research, 141980 Dubna,
Russia

An extensive experimental program for the near-threshold pion pro-
duction in diproton reactions is undertaken at the ANKE-COSY spec-
trometer (Jiilich). The program is aiming at isolating of the four-
nucleon-pion contact interaction term appearing in the xPT expan-
sions of these processes. This will establish links between the pion pro-
duction and other low energy phenomena within the xPT approach.

The first step in the program was to measure the differential cross-
section and the vector analysing power in the pp — {pp}sﬂ'o and
pn — {pp}sm~ processes in the full angular range. These data al-
lowed for partial wave analysis applying Watson’s theorem. To make
the analysis more robust and independent of the uncertainties of the
relative normalization, the spin correlation coefficients Ay . and Ay 4
in the pn — {pp}sm~ process were measured in the following experi-
ment. The first results of the data analysis will be presented and the
further development of the program discussed.

This work is supported by the COSY-FFE program.

HK 2.2 Mo 14:30 RW 2
Measurement of the spin correlation coefficients A, . and Ay
in the pn — {pp}s7~ reaction near the threshold at ANKE-
COSY. — eVERA SHMAKOVA for the ANKE-Collaboration — Institut
fir Kernphysik, Forschungszentrum Jiilich, 52425 Jiilich, Germany —
DLNP, JINR, Joliot-Curie 6, 141980 Dubna, Moscow region, Russia

A kinematically complete double polarization measurement of the
pn — {pp}sm~ process near the threshold has been performed recently
at the ANKE-COSY spectrometer (Jiilich). The experiment aimed to
determine the spin correlation coefficients Az . and Ay 4 in this pro-
cess. These results will fascilitate further development of xPT" in this
sector.

The transversely vector polarized deuteron beam and the hydro-
gen internal polarized ANKE target were used in the experiment. The
pd — dm¥ process data were recorded concurrently and used for beam
and target polarimetry. The first results of the data analysis will be
presented.

Supported by the COSY-FFE program.

HK 2.3 Mo 14:45 RW 2
Effects of a spin-flavour dependent interaction on the baryon
mass spectrum — eMICHAEL RONNIGER and BERNARD CH.
METscH — University Bonn, Germany

The effective quark interaction in a relativistically covariant con-
stituent quark model based on the Salpeter equation is supplemented
by an extra phenomenological flavour dependent force in order to ac-
count for some discrepancies mainly in the description of excited neg-
ative parity A resonances. Simultaneously an improved description of
some other features of the light-flavoured baryon mass spectrum and
of some electromagnetic form factors is obtained.

HK 2.4 Mo 15:00 RW 2
Excitation of the A(1232) isobar in deuteron charge ex-
change on hydrogen at 1.6, 1.8 and 2.3 GeV — eDaviD
McuebpLisuviLl for the ANKE-Collaboration — Institut fir Kern-
physik, Forschungszentrum Jiilich, D-52425 Jiilich, Germany

Deuteron charge-exchange break-up cfp — {pp}n, where the final
{pp} diproton system is at very low excitation energy and hence in
the 1Sy state, is a powerful tool to probe the spin-flip terms in the
proton-neutron charge-exchange reaction. Recent measurements with
the ANKE spectrometer at the COSY storage ring at 1.6, 1.8, and
2.3 GeV have extended this study into the pion-production regime
in order to investigate the excitation of the A(1232) isobar in the
dp — {pp} AP reaction. Values of the differential cross section and two
deuteron tensor analysing powers, Az, and Ay, have been extracted
in terms of the diproton production angle or A? invariant mass. These
data can be interpreted in impulse approximation in terms of the
spin-longitudinal or spin-transverse contributions to the elementary

Raum: RW 2

fip — PAL process. However, the existence of the another contribu-
tory mechanism at low mass region will also be demonstrated. The
presented results will be compared to those obtained with the SPES-4
spectrometer at Saclay at 2 GeV.

Supported by the COSY-FFE program.

HK 2.5 Mo 15:15 RW 2
Absolute measurement of the differential cross section for
pp elastic scattering at ANKE-COSY — eDavip CHILADZE for
the ANKE-Collaboration — High Energy Physics Institute, Tbilisi
State University, 0186 Thbilisi, Georgia — Institute fiir Kernphysik,
Forschungszentrum Jiilich, 52425 Jiilich, Germany

Very little is known experimentally on proton-proton elastic scatter-
ing in the energy range from 1.6 to 2.8 GeV for centre-of-mass angles
between about 10 and 30 degrees. The differential cross section data
that do exist seem to fall systematically below the predictions of the
SAID data analysis program. Measurements in this kinematical region
are possible at the ANKE spectrometer, which is situated inside the
COSY-Jiilich storage ring. The fast proton that is scattered at small
angles is registered in the Forward Detection system and the slow re-
coil proton emerging at large angles is measured in one of the Silicon
Tracking Telescopes.

The ANKE collaboration and the COSY machine crew have jointly
developed a very accurate method for determining the absolute lumi-
nosity in an experiment at an internal target position. The technique
relies on measuring the energy losses due to the electromagnetic in-
teractions of the beam as it passes repeatedly through the target and
this can be done by studying the Schottky spectrum. This powerful
technique allows one to measure the absolute differential cross section
for elastic pp scattering with high precision.

Preliminary results from this experiments will be presented.

Supported by COSY-FFE and SRNSF.

HK 2.6 Mo 15:30 RW 2
Simulation and data analysis with the BGO-OD experiment*
— oTHoMAs JUDE for the BGO-OD-Collaboration — Physikalisches
Institut, Universitdt Bonn

The new BGO-OD experiment at the ELSA accelerator facility, Bonn,
is approaching the end of the commissioning phase, with data tak-
ing expected in 2012. The experiment consists of the highly segmented
BGO-Ball with a particle tracking spectrometer at forward angles. The
BGO-Ball is ideal for the identification of multi-photon final states
with accurate time and energy resolution. The forward spectrometer
comprises of a magnetic field with a series of tracking detectors, drift
chambers and time of flight walls, allowing precise momentum recon-
struction of forward travelling particles.

Analysis and comparison of simulated and measured data will be
presented. This includes particle momentum reconstruction with the
BGO-Ball, and the tracking of particles and subsequent momenta re-
construction using the forward spectrometer. A new K1 identification
method using the BGO-Ball will also be presented. The KT is identi-
fied from the time delayed, weak decay within the BGO-Ball crystals.
This greatly increases the acceptance region for strangeness and vector
meson photoproduction channels.

*Supported by DFG (SFB/TR-16).

HK 2.7 Mo 15:45 RW 2
Einfluss elastischer pp Streuprozesse auf die inneren Spur-
detektorsysteme bei PANDA* — eTHoMaAs WiURscHIG fiir die
PANDA-Kollaboration — Helmholtz-Institut fuer Strahlen- und Kern-
physik, Rheinische Friedrich-Wilhelms-Universitdt Bonn, Nussallee 14-
16, D-53115, Bonn, Germany

Das PANDA-Experiment an FAIR wird unter Verwendung sehr in-
tensiver Antiprotonen-Strahlen und einem festen internen Target ho-
her rdumlicher Dichte einzigartige Untersuchungen zum besseren Ver-
standnis der starken Wechselwirkung und der Struktur von Hadro-
nen ermoglichen. Die inneren Spurdetektorsysteme spielen eine wich-
tige Rolle im Rahmen des Gesamtdetektorkonzepts bei PANDA.
Ein entscheidender Punkt zur Erfiilllung der geforderten Detektor-
Performance ist die Gewahrleistung einer verlustfreie Messung bei ei-
ner sehr hohen Wechselwirkungsrate von bis zu 2 - 107 /s. Auf Grund
des hohen Wirkungsquerschnitts (20% bis 40% bzgl. des totalen pp
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Wirkungsquerschnitts) ist eine genaue Untersuchung des elastischen
Streuprozesses notwendig, um den Einfluss der dabei erzeugten lang-
samen Riickstofiprotonen abschétzen zu koénnen. Im Vortrag werden
die Ergebnisse umfangreicher Simulationen mit einem geeigneten Er-

eignisgenerator présentiert. Dies beinhaltet auch die Evaluierung der
generierten Teilchenverteilungen durch vorhandene experimentelle Da-
ten.

* gefordert durch BMBF

HK 3: Astroteilchenphysik

Zeit: Montag 14:00-16:00

Gruppenbericht HK 3.1 Mo 14:00 RW 3
The Double Chooz Reactor Antineutrino Experiment —
eBERND REINHOLD for the Double Chooz-Collaboration — Max-
Planck-Institut fiir Kernphysik

Double Chooz is a reactor neutrino experiment that aims at a precise
measurement of the last unknown neutrino mixing angle 613. This is
conducted by investigating a deficit of electron anti-neutrinos from a
nuclear power station at Chooz (France). The observation of 013 is
moreover important since this value impacts a feasibility of a future
measurement of the leptonic CP violation parameter.

The 1 km baseline experiment with reactor neutrinos is advanta-
geous in that this leads to a simple 2 flavor neutrino oscillation for-
malism, where the clean measurement of 613 is achievable. To fulfill
precisely a 6013 observation, reduction of possible uncertainties and
suppression of backgrounds are required. Double Chooz utilizes var-
ious techniques for these aspects including two identical detectors at
different baselines with each composed of four-layer liquid structure.
The goal of Double Chooz is to measure sin? 2613 with a sensitivity of
0.03 at 90 % confidence level. The construction of the Double Chooz
far detector was successfully completed that is placed at 1 km base-
line, and its physics data-taking was started in spring, 2011. In this
talk, the experimental concept, results of the first neutrino oscillation
analysis, and future prospects of Double Chooz will be presented.

HK 3.2 Mo 14:30 RW 3
Selektion von Neutrinoereignissen beim Double Chooz Ex-
periment — eRutH HERBERTZ, SEBASTIAN LucHT, MARCEL Ro-
SENTHAL, STEFAN ROTH, STEFAN SCHOPPMANN, MANUEL SCHUMANN,
AcHiM STAHL, ANSELM STUKEN und CHRISTOPHER WIEBUSCH —
RWTH Aachen University, Germany

Um den kleinen Neutrinomischungswinkel 013 mit dem Reaktorneutri-
noexperiment Double Chooz zu bestimmen, muss der absolute Neu-
trinofluss mit hochster Prézision bestimmt werden. Hierzu werden die
gemessenen Ereignisse im Detektor auf verschiedene Eigenschaften, wie
bspw. Energiedeposition und Zeitabstand zum néchsten Ereignis, wel-
che fiir ein Neutrinoereignis gut bekannt sind, untersucht und gefiltert.
Das Ziel ist es, unerwiinschte Ereignisse wie Muonendurchginge und
radioaktive Zerfalle zu verwerfen. Die Herausforderung besteht darin,
echte Neutrinoereignisse von zuféalligen Koinzidenzen aus dem Unter-
grund zu unterscheiden. Dabei sollen die Schnitte effizient sein, d.h.
soviel wie moglich Untergrund eliminieren, aber auch sicher, also so
wenig echte Neutrinoereignisse wie moglich verwerfen. In diesem Vor-
trag werden die Schnitte und ihre Auswirkungen auf die Selektion von
Neutrinoereignissen vorgestellt.

HK 3.3 Mo 14:45 RW 3

Schnelle Neutronen als Untergrund im Double Chooz
Experiment — oCONRADIN LANGBRANDTNER fiir die Dou-
ble Chooz-Kollaboration — Max-Planck-Institut fiir Kernphy-

sik,Saupfercheckweg 1,69117 Heidelberg

Schnelle Neutronen (fast neutrons) entstehen durch die Wechselwir-
kung kosmischer Myonen mit dem Gestein um den Double Chooz De-
tektor und kénnen in dem Szintillationsdetektor ein korreliertes Un-
tergrundsignal, &hnlich dem der Neutrinoereignisse, erzeugen.

Da Schnelle Neutronen zu den dominierenden Untergrundarten des
Double Chooz Experimentes gehoren, ist ein sehr gutes Verstédndnis
dieses Untergrundes unerlésslich.

Dieser Vortrag will die Moglichkeiten aufzeigen, mit denen Double
Chooz diesen Untergrund unterdriicken und die verbleibende Unter-
grundrate moglichst genau bestimmen kann.

HK 3.4 Mo 15:00 RW 3
Correlated and Accidential Background induced by Radioim-
purities in Double Chooz — eMicHAEL FRANKE, FRANZ VON
FEiLiTzscH, MARIANNE GOGER-NEFF, MARTIN HOFMANN, LOTHAR

Raum: RW 3

OBERAUER, PATRICK PFAHLER, WALTER POTZEL, STEFAN SCHON-
ERT, and VINCENZ ZIMMER — Lehrstuhl E15, Technische Universitét
Miinchen

Since April 2011, the reactor 7. disappearance experiment Double
Chooz is successfully taking data with the far detector. To allow a
measurement of the neutrino mixing angle 913, the precise determina-
tion of the 7, flux and its spectral shape is important. To achieve the
desired precision, several sources of background have to be taken into
account and investigated. The talk will focus on the background in-
duced by radioactivity in the detector. The major contribution comes
from accidential Z.-like events and (a,n) reactions on 3C as part of
the correlated background. The selection cuts applied to the raw data
to extract the events of interest will be presented, as well as the BiPo
coincidences search. The latter method shows that the radiopurity in
Double Chooz is well within the specifications of less than 1013 £ of
U and Th in all parts of the inner detector. The rate of accidential
coincidences is far below the design goal of one event per day, too.
However, these events cannot be neglected for an measurement of 913
and have to be addressed in further ongoing studies.

This work has been supported by founds of the DFG (Transregio
27: Neutrinos and beyond), the Excellence Cluster Universe and the
Maier-Leibnitz-Laboratorium Garching.

HK 3.5 Mo 15:15 RW 3
Erste Ergebnisse zur Messung von 6;3 mit dem Double
Chooz Experiment — eANSELM STUKEN fiir die Double Chooz-
Kollaboration — RWTH Aachen University, Germany

Das Reaktorneutrinoexperiment Double Chooz soll den letzten unbe-
kannten Mischungswinkel 613 der Neutrino-Mischungsmatrix bestim-
men. Die ersten Ergebnisse zur Bestimmung von 613 wurden im No-
vember 2011 vorgestellt. In Kombination mit den Ergebnissen des T2K
und MINOS Experiments konnte der Wert fiir 613 = 0 mit einer Wahr-
scheinlichkeit von 99.8 % ausgeschlossen werden.

Da Vorgéngerexperimente nur eine Obergrenze fiir 613 liefern konn-
ten, wurde das Double Chooz Experiment als Prézisionsexperiment
entworfen. Dies erfordert unter anderem ein Triggersystem, das eine
hocheffiziente Triggerentscheidung fiir Neutrinoereignisse liefert.

Das Triggersystem iiberwacht kontinuierlich die analogen Signale
des Detektors. Es trifft auf Grund von tiberschrittenen Diskriminator-
schwellen und Multiplizitdtsbedingungen eine Vorentscheidung iiber
die im Detektor deponierte Energie, die zur Datennahme fiihrt.

In diesem Vortrag soll die Analyse zur Bestimmung von 613 und die
ersten Ergebnisse vorgestellt werden. Der Fokus liegt hierbei auf der
Bestimmung der Triggereffizienz und dessen Einfluss auf die Analyse.

HK 3.6 Mo 15:30 RW 3
Thermal Leptogenesis — Towards a complete quantum me-
chanical calculation in a thermal bath — eJANINE HUTIG, SEBAS-
TIAN MENDIZABAL, and OWE PHILIPSEN — Institut fiir Theoretische
Physik, Goethe Universitat Frankfurt, Deutschland

The observed baryon asymmetry of the universe is well described by
the scenario of thermal leptogenesis, where the out-of-equilibrium de-
cay of a heavy majorana neutrino in the plasma of the early universe
causes a lepton asymmetry which is later converted to baryons. This
picture is consistent with neutrino oscillation experiments and also
explains the smallness of the ordinary neutrino mass. Via Kadanoft-
Baym equations one can compute the lepton asymmetry completely in
a quantum mechanical way. However, the current results have an un-
certainty of at least one order of magnitude, since gauge interactions
with the thermal bath are not included. In this talk the important con-
tributions are shown and the results are compared with the previous
ones.

HK 3.7 Mo 15:45 RW 3

MAJORANA DEMONSTRATOR Project Overview and Status —
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oFLORIAN FRAENKLE for the Majorana-Collaboration — Department
of Physics, University of North Carolina, Chapel Hill, NC, USA —
Triangle Universities Nuclear Laboratory, Durham, NC, USA

The MAJORANA DEMONSTRATOR is a mixed array of enriched and
natural high-purity germanium p-type point-contact detectors (P-PC
HPGe) that will search for the neutrinoless double beta decay (0v303)
of the "6Ge isotope. The instrument is composed of two cryostats built

from ultra-pure electroformed copper, each containing 20 kg of HPGe
detectors. Goals of the DEMONSTRATOR are to demonstrate the feasi-
bility of achieving a background rate below one count/tonne/year in
the 4 keV region of interest around the 2039 keV Q-value of the "5Ge
OvpB(B-decay and to demonstrate technical and engineering scalability
toward a tonne-scale instrument. The talk will give an overview of the
project and the current status.

HK 4: Instrumentation

Zeit: Montag 14:00-16:00

Gruppenbericht HK 4.1 Mo 14:00 P 2
Development of the CBM Silicon Tracking System — e¢JOHANN
M. HEeuskgr for the CBM-Collaboration — GSI Helmholtzzentrum fiir
Schwerionenforschung GmbH, Darmstadt

The Silicon Tracking System (STS) is the central detector of the
CBM experiment. Its task is the standalone trajectory reconstruction
of the high multiplicities of charged particles originating from high-
rate beam-target interactions, including momentum determination in
a magnetic dipole field. The detector system shall be operational from
the start of the CBM physics program at SIS-100, and later at SIS-300.
The development of the ST'S is challenging. The silicon microstrip de-
tectors must be radiation hard and operated at low temperature. Fast
self-triggering front-end electronics is needed to send time-stamped
detector data to an on-line event processor. High-density electronics
boards are required to handle the large number of readout channels.
A low-mass construction must be achieved avoiding the front-end elec-
tronics, cooling and cabling infrastructure in the aperture. In the pre-
sentation I will outline the conceptional layout of the STS, elaborate
on the mechanical constraints, describe the expected radiation envi-
ronment, and summarize the implications for the development of the
detector components and their integration into the tracking system.
Progress with the STS project will be shown, including the develop-
ment of silicon microstrip detectors, front-end electronics and mechan-
ical designs, as well as performance studies and in-beam tests of pro-
totypes. Supported by EU-FP7 HadronPhysics3.

HK 4.2 Mo 14:30 P 2
Development of radiation hard silicon microstrip detectors
for the CBM experiment — eMinNT SiNgLA for the CBM-
Collaboration — Goethe University, Frankfurt, Germany

We aim to develop low noise radiation hard Double Sided silicon Strip
Detectors (DSSDs) for the CBM Silicon Tracking System (STS). The
neutron fluence is expected to reach 1x10'* n.qem™2 for some of the
STS stations which puts us in the regime of LHC, high energy physics
experiments. However our task is much more challenging since we use
DSSDs, hence both detectors sides should be operating at such high
fluences. In order to investigate the life time of DSSDs, it is imperative
to extract charge collection efficiency (CCE) as a function of fluence for
which one has to understand strip isolation in particular on the ohmic
side. Hence we are exploring various isolation techniques, for example
P-stop, P-Spray, Combined P-stop/P-spray (conventional techniques)
and also a new isolation technique (Schottky barrier). Four detector
designs having these isolation techniques have been fabricated at CiS,
Erfurt and are being studied at GSI after neutron irradiation. Some
interesting static and dynamic measurements have been done within
our group to compare the isolation provided by Schottky barrier and
conventional isolation techniques. A simulation model has also been
developed which is able to reproduce the experimental observations.
We plan to test these DSSDs in beam and to compare these isoltaion
techniques in terms of CCE. Supported by EU-FP7 HadronPhysics3,
HiC for FAIR and HGS-HIRe for FAIR.

HK 4.3 Mo 14:45 P 2
Radiation damage modelling for developing an operating sce-
nario for the microstrip detectors in the CBM experiment —
eSUDEEP CHATTERJI for the CBM-Collaboration — GSI, Darmstadt,
Germany

We present the first 3-D TCAD simulated results on Double Sided
silicon Strip Detectors(DSSDs) using tools from SYNOPSYS. To de-
termine the radiation hardness of these sensors, we have irradiated
some of the prototypes at KRI Cyclotron facility, Russia. Our radia-
tion damage model implemented in TCAD simulations is able to re-

Raum: P 2

produce the irradiated data. Besides the static measurements, we have
also extracted interstrip parameters relevant to understand strip isola-
tion and cross-talk issues. Transient simulations have been performed
to estimate the charge collection of irradiated sensors and the collected
charge has been found to exactly mimic the variation of measured in-
terstrip resistance with bias voltage. The extraced charge collection
efficiency has been compared with test beam data. Controlled thermal
annealing of irradiated DSSDs have been done to extract the bene-
ficial and reverse annealing time constants and compared with Ziock
parameterization. These time constants have been used to develop an
operating scenario to understand the evolution of full depletion volt-
age with periods of annealing expected between the CBM data taking
runs. Supported by EU-FP7 HadronPhysics3.

HK 4.4 Mo 15:00 P 2
A Multistrip-MRPC prototype for the CBM Time-of-Flight
wall — eInco DEPPNER and NORBERT HERRMANN for the CBM-
Collaboration — Physikalisches Institut, Universitat Heidelberg

The Compressed Baryonic Matter spectrometer (CBM) is expected to
be operational in the year 2018 at the Facility for Anti-proton and Ion
Research (FAIR) in Darmstadt, Germany. The key element providing
hadron identification at incident energies between 2 and 45 AGeV is
a time-of-flight wall placed at 10 m distance from the target covering
the polar angular range from 2.5°-25° and full azimuth. The necessary
particle identification capabilities require a 80 ps system time resolu-
tion at high efficiency and, simultaneously, a rate capability of up to 25
kHz/cm?. The existing conceptual design foresees a 120 m? ToF-wall
composed of Multi-gap Resistive Plate Chambers (MRPC) of which
the outer-most part can be covered most likely with float glass RPCs
in a multi-strip configuration. Based on in-beam tests at GSI/SIS18
at Darmstadt and COSY at Jiilich we will present results on the per-
formance reached with a fully differential multi-strip MRPC prototype
with normal float glass developed at the Physikalisches Institut at Uni-
versity of Heidelberg.

Supported by EU/FP7 WP2; BMBF 06HD91211.

HK 4.5 Mo 15:15 P 2
Ceramic Resitive Plate Chambers for High Rate Environ-
ments — eLAso GARCIA ALEJANDRO, KAMPFER BURKHARD, Kas-
PAR Markus, KorTE RoLaND, PESCHKE RICHARD, STACH DANIEL,
WENDISCH CHRISTIAN, and WUSTENFELD JORN for the CBM-
Collaboration — Helmholtz Zentrum Dresden-Rossendorf

Multi-gap resistive plate chambers will be used to build the Time of
Flight wall of the Compressed Baryonic Matter experiment (CBM) at
FAIR with a time resolution better than 80 ps. The high fluxes ex-
pected at the innermost part of the detector, 20 x 103 cm=2 s~1 have
made necessary the development of new materials capable of with-
standing such fluxes.

At Helmholtz Zentrum Dresden-Rossendorf, several RPC prototypes
of 10x10 cm? and 20x20 cm? have been built with ceramic plates with
bulk resistivities in the range of 109-10'°© Ohm cm [1]. They have been
tested at the superconducting electron accelerator facility ELBE with
30 MeV electrons and at COSY, Jiilich, with 2.7 Gev/c protons.

‘We will present characteristics of the ceramic electrodes and the lat-
est results concerning the performance of these prototypes in electron
and proton beams up to fluxes of 106 cm—2 s~ 1.

[1] L. Naumann et al., NIMA 628(2011) 138-141

HK 4.6 Mo 15:30 P 2

A 200cm x 50cm large multigap resistive plate cham-

ber based neutron detector — eDMITRY YAKOREV!', MARKO

RoODER?, ZoLTAN ELEKES!, DANIEL BEMMERER!, THOMAS Cowan’2,

Marnias Kempe!, MANFRED SobiELLal, DANIEL StacH!, AN-
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DREAS WAGNER!, and Ka1 ZuBer? — Helmholtz-Zentrum Dresden-
Rossendorf (HZDR), Dresden — 2TU Dresden

A prototype for a multigap resistive plate chamber (MRPC) based de-
tector of 200cm X 50 cm size for 1 GeV neutrons has been developed,
built and tested. The principle of operation is (1) the conversion of the
high-energy neutron to a charged particle in an iron converter, and (2)
the detection of the charged particle in the MRPC. Experiments using
the single-electron mode of operation of the ELBE 40 MeV electron
accelerator showed that a time resolution of o+ <100 ps was reached for
minimum-ionizing particles, at nearly full efficiency. Extensive simu-
lations show that it is feasible to construct a time-of-flight detector
for GeV neutrons based on such a principle. — Supported by BMBF
(06DR9058I) and GSI FuE (DR-GROS and DR-ZUBE).

HK 4.7 Mo 15:45 P 2
Simulation of a new endcap time of flight system for the
BESIII experiment — eMarTHIAS ULLRICH, HU JIFENG, WOLF-
GANG KUHN, SOREN LANGE, YUTIE LianG, BJORN SPRUCK, and MAR-

cEL WERNER for the BES III-Collaboration — 2 Physikalisches Insti-
tut, Universitdt Giefsen

The BESIII experiment is located at the BEPC II collider in Beijing,
China at the Institute for High Energy Physics, commonly known as
IHEP. The symmetric et e~ experiment optimized for the investigation
of 7 and charm physics has allready collected over 220M J/¥, 106M
U(2S), about 1fb~1 ¥(3770) and 0.5 fb—! ¥(4040) events. Finishing
the next run period in June 2012 the total amount of J/¥ / ¥(2S)
events is expected to be 1 billion / 0.7 billion, respectively.

The actual endcap time of flight detector has a total time resolution
of about 138 ps and is discussed to be replaced by a multigap resistive
plate chamber (MRPC) providing a total time resolution of less than
80 ps.

We report about the implementation of such type of detector into
the BESIII offline software system (BOSS) as replacement of the ac-
tual endcap time of flight detector. A detailed simulation code based
on Geant4 as well as a full reconstruction code has been implemented
and can easily be utilized for event simulation and reconstruction.

HK 5: Instrumentation

Zeit: Montag 14:00-16:00

Gruppenbericht HK 5.1 Mo 14:00 P 3
Testmessungen mit einem Prototypen der Vorwirtsend-
kappe des elektromagnetischen Kalorimeters des PANDA-
Experiments — eMALTE ALBRECHT fiir die PANDA-Kollaboration
— Ruhr-Universitdt Bochum

An der im Bau befindlichen Beschleunigeranlage FAIR wird am
Antiproton-Speicherring HESR das PANDA-Experiment aufgebaut.
Die Antiprotonen aus dem HESR-Beschleuniger werden mit Impul-
sen zwischen 1,5 und 15 GeV/c auf ein ruhendes Wasserstofftarget
geschossen, wobei eine maximale Luminositdt von 2 - 1032¢cm—2s~1
erreicht wird. Das elektromagnetische Kalorimeter fiir das PANDA-
Experiment wird mit Bleiwolframat-Kristallen bestiickt, welche auf
—25°C heruntergekiihlt werden, um die Lichtausbeute zu erhhen. Mit
dem Kalorimeter werden spater Photonenenergien bis 15 GeV gemes-
sen. Die durchschnittliche Ereignisrate bei der maximalen Luminositét
wird fiir die strahlnichsten Kristalle des Kalorimeters bei 5 - 10551
liegen.

Ein aus 216 Kristallen bestehender Prototyp der Vorwértsendkap-
pe wurde aufgebaut und getestet. Ergebnisse der Teststrahlzeiten am
SPS-Beschleuniger am CERN sowie am ELSA-Beschleuniger in Bonn
werden vorgestellt. Wahrend am CERN bei den fiir PANDA hochs-
ten Energien (bis 15 GeV) gemessen wurde, zielten die Messungen am
ELSA-Beschleuniger vor allem auf hohe Ereignisraten von bis zu 2 MHz
ab.

Gefordert durch das BMBF und die EU.

HK 5.2 Mo 14:30 P 3
Response of the Prototype for the PANDA Barrel EMC to
15 GeV Positrons* — eMarkUs MoRriTz, DANIEL BREMER, TOBIAS
Ei1ssNER, PETER DREXLER, and RAINER Novorny for the PANDA-
Collaboration — 2. Physikalisches Institut, Universitiat Giessen

The electromagnetic calorimeter of the PANDA target spectrometer is
one of the central detector components to achieve the proposed physi-
cal goals, in particular due to the expected performance and efficiency
for photons and electrons over a extremely wide energy range. Beside
a good energy resolution of the device based on lead tungstate, it is
necessary as well to achieve a sufficient position and time information.
Therefore, detailed tests of prototypes are necessary. The talk will
present the results of a test performed at CERN SPS with the proto-
type PROTOG60, which represents a subsection of the barrel detector
and consists of a 6 x 10 matrix of tapered crystals. A 15 GeV positron
beam was used impinging at different positions. The report describes
the analysis procedure, including the calibration with cosmic muons
and muon beam, algorithms for position reconstruction and applied
corrections. It finally summarizes the achieved results with respect to
energy, position and time resolution.

*Work supported by BMBF, GSI and HIC for FAIR

HK 5.3 Mo 14:45 P 3
Tests von Photodetektoren fiir das PANDA-EMC — eToBIAS
TrRIFFTERER fiir die PANDA-Kollaboration — Ruhr-Universitat Bo-

Raum: P 3

chum

Fir die Vorwérts-Endkappe des elektromagnetischen Kalorimeters des
PANDA-Detektors am zukiinftigen Antiprotonen-Speicherring HESR
an FAIR werden Einzelkristallraten von bis zu 2 - 108 s~1 erwartet,
welche die in einem Magnetfeld von bis zu 1,2 T betriebenen Photo-
detektoren verarbeiten kénnen miissen. Daher wurden vier Typen von
Photodetektoren (Vakuum-Phototrioden, Vakuum-Phototetroden von
zwei verschiedenen Herstellern sowie Avalanche-Photodioden) auf ihre
Eignung untersucht. Dabei wurde die gesamte Auslesekette vom Pho-
todetektor iiber den Vorverstarker und Shaper bis zum ADC getestet.

Die Ergebnisse von Ratentests mit einem Lichtpulser im Labor so-
wie von Strahltests mit getaggten Photonen am ELSA-Beschleuniger
in Bonn mit Raten von 100-10% s~ bis 1,8-10% s~! sowie die Ergebnis-
se von Labortests in einem Magnetfeld von 1,7 T werden préasentiert.
Basierend auf den Messergebnissen konnte die Ausleseelektronik opti-
miert werden.

Gefordert durch das BMBF und die EU.

HK 54 Mo 15:00 P 3
Aspects and Implementation of Stimulated Recovery for the
PANDA EMC * — eTiLL KuUskE, VALERA DORMENEV, RAINER
Novorny, and RENE ScHUBERT for the PANDA-Collaboration —
Justus-Liebig Universitéat, Giefsen

The future Electromagnetic Calorimeter (EMC) of the PANDA de-
tector at FAIR will be based on a new generation of lead tungstate
crystals (PWO-II). It is optimized to measure particle energies from
10 GeV down to 10-20 MeV. The operating temperature of the EMC
will be -25°C. Due to the operation in a strong radiation environment
one of the most critical parameter of PWO-II is radiation hardness.
The radiation damage of PWO-II can be compensated by spontaneous
relaxation of the color centers via thermo-activation. The process is
strongly suppressed at -25°C, which is limiting the energy resolution
of the EMC. The recovery process can be accelerated by illumination
of the crystal with light even in the infrared region. The new results of
the stimulated recovery under light illumination with different inten-
sity in parallel (online mode) and after (offline mode) ~-irradiation at
different temperatures is presented. The possible implementation of the
stimulated recovery in both modes for the PANDA EMC is discussed.
A recovery model based on the results will be presented.
*The work is supported by BMBF.

HK 55 Mo 15:15 P 3
Investigation of PANDA EMC modules in a realistic high
rate environment — e MARCEL WERNER, WOLFGANG KUHN, SOREN
Langg, and Biorn Spruck for the PANDA-Collaboration — II.
Physikalisches Institut, JLU Giefien

The PANDA experiment is expected to start its physics program
within the next decade with the goal to study hadron physics in the
charm region. The experiment imposes high requirements on the per-
formance of the single detector parts of PANDA, tests of the detector
subsystems are indispensable.
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The installation of a Zero Degree Detector (ZDD) at the Bes III
experiment, Beijing, China, using PANDA-type PWO crystals with
the purpose of studying the radiative return, offers a unique oppor-
tunity to study the PANDA EMC DAQ chain in detail in a realistic
high rate environment. As the available space for the ZDD at Bes III
is very small and therefore the energy resolution of the ZDD is lim-
ited, the knowledge of the photon impact at the ZDD is of importance
since it determines the event structure in the Bes III detector. Also
online event processing using DSP-algorithms, matching Bes III detec-
tor information and ZDD information, to pick out events of interest is
necessary to handle the expected event rates (O(MHz)). The Compute
Node developed for PANDA by the Institute of High Energy Physics
(THEP) at Beijing and the university of Giessen is suitable to handle
these tasks.

This work was supported in part by BMBF under grant number
06GI 91071 PANDA and HIC For FAIR.

HK 5.6 Mo 15:30 P 3
Characterisation of a 3x3 Prototype of the Forward Shashlyk
EMC of the PANDA detector with photons up to 770 MeV

— SteFaN DienL!, DanieL Bremer!, PETER DREXLER!, PAVEL

SEMENOVZ, eRAINER Novorny!, Tosias Eissner!, and VALERY
DorMENEV! for the PANDA-Collaboration — 12nd Physics Institute,

University Giessen, Germany — 2IHEP Protvino, Russia

The PANDA detector at the future FAIR facility will be used for
hadron physics experiments with cooled antiprotons. The detection of
high-energetic photons up to 15GeV energy is one of the main tasks,
since most of the envisaged physics channels are accompanied by pri-
mary or secondary photons. Therefore, a nearly 4 7 coverage is manda-
tory Complementary to the Target-EMC, comprised of PbWOy4 scin-
tillation crystals, the most forward region is covered by a sampling

calorimeter of Shashlyk-type. The individual modules consists of sev-
eral layers of led and plastic scintillator tiles, which are sandwiched
together and read out via wavelength shifting (WLS) fibers which are
guided through the holes in the lead and scintillator layers, respec-
tively, and read out by photomultipliers at the rear end. The talk will
present the results of a response test of a 3x3 prototype matrix devel-
oped and build at BTCP, Protvino. The measurement was performed
with tagged photons in the energy range between 100 and 770MeV,
respectively, at the Mainz Mictrotron (MAMI). The talk will focus
primarily on the energy resolution depending on the point of impact
of the photon beam. The results are compared to Monte-Carlo simu-
lations and complementary studies at several GeV energy.

HK 5.7 Mo 15145 P 3
Performances of the HADES electromagnetic calorimeter*
— oKiIriLL Lapripus for the HADES-Collaboration — TU Miinchen,
Boltzmannstr. 2, 85748 Garching, Germany

The High Acceptance Di-Electron Spectrometer is a multipurpose
detector located at the GSI Helmholtzzentrum. An electromagnetic
calorimeter for the HADES experiment is currently under construc-
tion. The calorimeter allows to reconstruct photons and improves
the purity of the electron/positron identification at high momenta
(p > 0.5 GeV/c).

Realistic simulations of the calorimeter performance, based on re-
sults of experimental tests, will be presented. First, it will be shown
that the proposed calorimeter gives access to a variety of interest-
ing physics channels, including production of rare strange resonances,
in pion-proton and proton-proton reactions. Afterwards, 7°,  recon-
struction and the electron-pion separation in heavy-ion reactions at
2-8 AGeV will be discussed.

*Supported by BMBF and Excellence Cluster “Universe”.

HK 6: Struktur und Dynamik von Kernen

Zeit: Montag 14:00-16:00

Gruppenbericht HK 6.1 Mo 14:00 P 4
Simultaneous Lifetime and Magnetic Moment Measure-
ments — eDESIREE RaDECK!'2, VOLKER WERNER?Z, GABRIELA ILIEZ,
NaruaN CooPER?, Vassia ANAGNoOsTATOU?, TaN Aun2, CHRIs-
TIAN BERNARDs!2, Linus BETTERMANN!'2, ROBERT CASPERSONZ,
RAPHAEL CHEVRIER?, ANDREAS HEINzZ, MaTTHEW HINTONZ, JAN
Joue!, Dave McCartay?2, and ELizaBETH WiLLiaMs? — 'IKP, Uni-

versitit zu Koln — 2WNSL, Yale University, USA

Lifetime measurements of excited states are essential for understand-
ing nuclear structure. Another important observable are magnetic mo-
ments that provide information on the microscopic structure of excited
states. We present a technique that allows the simultaneous measure-
ment of lifetimes and g factors. By using projectile Coulomb excitation
in combination with a plunger setup, lifetimes in the ps region can
be determined by employing the well-established RDDS method. The
time-dependent deorientation of nuclei in their excited state is mea-
sured directly for the deorientation correction in the lifetime analysis.
This determination also allows to calibrate parameters of the hyper-
fine interaction. Under the same experimental conditions, g factors of
excited states in an isotopic chain can be measured relative to each
other in parallel to the determination of their lifetimes using this g-
Plunger technique. The method was succesfully tested at WNSL with
stable Ru and Pd isotopes. The technique is introduced, results on the
isotopes 96:98:104Ry are presented, and challenges and applications of
the method are discussed. Supported by U.S. DOE, Grant DE-FG02-
91ER-40609. D.R. thanks the DAAD for financial support.

HK 6.2 Mo 14:30 P 4
Dipolanregungen und Paritéten in *8Ca — eVErRA DERvAl, JA-
nis Expres!, MunsiN N. HAraken?, DENiz SAvRan34, HEINrICH J.
WOoRTcHE? und ANDREAS ZiLgEs! — lInstitut fiir Kernphysik, Uni-
versitiit zu Kéln — 2Kernfysisch Versneller Instituut, Rijksuniversiteit
Groningen, Niederlande — 3ExtreMe Matter Institute EMMI and Re-
search Division, GSI — “#Frankfurt Institute for Advanced Studies

Dipolanregungen im doppelt-magischen Kern #*¢Ca wurden bis zur
Neutronenseparationsenergie in Kernresonanzfluoreszenzexperimenten
untersucht [1]. Um die Natur der Anregungen zu kléren, ist die Verwen-
dung komplementérer Sonden erforderlich. Daher wurde ein (o, &’7)-

Raum: P 4

Koinzidenzexperiment am Big-Bite Spektrometer des Kernfysisch Ver-
sneller Instituuts in Groningen (Niederlande) durchgefiihrt. In vorhe-
rigen Messungen konnte gezeigt werden, dass die Kombination der ge-
nannten experimentellen Methoden Einblick in die Struktur von E1-
Anregungen, in diesem Fall der Pygmydipolresonanz, gibt [2,3].

Durch erste Ergebnisse motiviert, wurden in einem (¥,~')-
Experiment an der HIYS facility der Duke University in Durham
(USA), erginzend die Paritéten von (J = 1)-Zustédnden bestimmt.

Gefordert durch die DFG (ZI 510/4-1), EURONS und die Helmholtz
Alliance EMMI. V.D. ist Mitglied der Bonn-Cologne Graduate School
of Physics and Astronomy.

[1] T. Hartmann et al., Phys. Rev. Lett. 93 (2004) 192501.

[2] D. Savran et al., Phys. Rev. Lett. 97 (2006) 172502.

[3] J. Endres et al., Phys. Rev. Lett. 105 (2010) 212503.

HK 6.3 Mo 14:45 P4
Untersuchung der Dipolstirkeverteilung in “4Zr bis 8.7
MeV* — eMARKUS ZWEIDINGER!, JacoB BELLER!, MATTHIAS
FritzscHE!, JoHANN Isaak!, NOoRBERT PIETRALLA!, VLADIMIR YU.
PonoMaRrEVv!, CHRisToPHER Rowmic!, DeNiz SavrRan?3, MAaRrcus
Scueck! und KersTIN SoNNaBEND* — llInstitut fiir Kernphysik,
TU Darmstadt — 2ExtreMe Matter Institute EMMI, Darmstadt —
3Frankfurt Institute for Advanced Studies — *Institut fiir angewandte
Physik, Goethe-Universitat Frankfurt

Am Darmstadter supraleitenden Elektronen-Linearbeschleuniger S-
DALINAC wurden Kernresonanzfluoreszenz-Experimente am Kern
947r durchgefiihrt. Die Anregung der Targetkerne erfolgte mit
Hilfe eines energie-kontinuierlichen Bremsstrahlungsspektrums mit
Bremsstrahlungs-Endpunktsenergien von Eg = 5.4, 6.7 und 8.3 MeV.
Die resultierende Dipolantwort wurde mit grofivolumigen HPGe-
Detektoren spektroskopiert. Fiir eine Vielzahl der angeregten Zustén-
den konnte erstmaligst die Spinquantenzahl und die Ubergangsstirke
in den Grundzustand bestimmt werden. Die Ergebnisse werden in Be-
zug auf die Dipol-Starkeverteilung diskutiert und mit Daten fiir das
Isotop ?6Zr verglichen.

* Gefordert durch die DFG im Rahmen des SFB 634

HK 6.4 Mo 15:00 P 4

Dipolstirkeverteilung im nicht-magischen Isotop '30Te* —
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Montag

eJoHANN Isaak!, J. BeLLer!, N. PierrarLrLal, C. Romic!, D.

Savran?3, M. Scueck!, K. SonnaBenD?, A.P. ToNcHEV®, W.
Tornow®, H.R. WELLER? und M. ZwemINGER! — lInstitut fiir
Kernphysik, Technische Universitit Darmstadt — 2ExtreMe Matter
Institute EMMI and Research Division, GSI, Darmstadt — 3Frankfurt
Institute for Advanced Studies — #Institut fiir Angewandte Physik,
Goethe-Universitit Frankfurt am Main — 5Duke University, Durham,
USA

In Kernresonanzfluoreszenz-Experimenten am Darmstadt High In-
tensity Photon Setup (DHIPS) und an der High Intensity -Ray
Source (HI¥S) an der Duke University wurde die Dipolantwort
des nicht-magischen Nuklids 39Te untersucht. Hierzu wurden am
DHIPS mit Hilfe eines kontinuierlichen Bremsstrahlungsspektrums mit
Endpunktsenergien von Eqg=6.2 und 8.5 MeV Zusténde der Spinquan-
tenzahl J=1 angeregt und deren Ubergangsstirke in den Grundzu-
stand bis zur Neutronenseparationsschwelle bei 8.4 MeV bestimmt.
Ergéanzend konnte an HIYS durch nahezu vollstdndig linear polarisier-
te Photonen im Eingangskanal dem Groftteil der J=1 Zustadnde ihre
Paritatsquantenzahl zugeordnet werden. Die Ergebnisse werden pra-
sentiert und die Verteilung der Dipolstéirke diskutiert.

*Gefordert durch die DFG im Rahmen des SFB 634.

1

HK 6.5 Mo 15:15 P 4

Investigation of low-energy dipole modes in the heavy
deformed nucleus 1°4Sm via inelastic polarized proton
scattering at zero degree * — eANDREAs Kruamann!, BEe-
LASH Bozorcian!, Anna Maria KrumBHOLz!, DIRK MARTIND,
PETER VON NEUMANN-CoOSEL!, NORBERT PIETRALLA!, IRYNA
PorroraTskal, JoHANNES Simonis!, and ArsusHi Tami? —
Hnstitut fiir Kernphysik, TU Darmstadt — 2RCNP, Osaka Univer-
sity, Japan
A polarized proton scattering experiment has been performed on the
heavy deformed nucleus '®4Sm at extreme forward angles with 300
MeV protons at RCNP, Osaka[l]. Our scientific goal is to investigate
the impact of ground state deformation on the properties of the pygmy
dipole resonance and the spin M1 resonance showing a double-hump
structure in heavy deformed nuclei. The (p,p’) cross sections can be
decomposed into F1 and M1 parts in two independent ways based
either on a multipole decomposition of the cross sections or spin trans-
fer observables as has been demonstrated for the case of 2°5Pb [2]. We
present first results of the angular distributions including zero degree
and a preliminary analysis of polarization transfer observables.

[1] Experiment Proposal E350, RCNP, Osaka.

[2] A. Tamii, et al., Phys. Rev. Lett. 107, 062502 (2011).

* This work is supported by the DFG through SFB 634 and
NEG679/3-1.

HK 6.6 Mo 15:30 P 4

Dioplstéirkeverteilung in %*Ca aus Protonenstreuung un-
ter extremen Vorwirtswinkeln — eJoNNy BIrkHAN!, HIROAKI
MaTsuBARA2, PETER VON NEUMANN-COSEL!, NORBERT PIETRALLAL,
IryNa Porrorarskal, Acuiv RicHTeER! und Atsusur Tami? —
Hnstitut fiir Kernphysik, TU Darmstadt, Germany — 2Department

of Physics,Graduate School of Science,Osaka University, Japan

Die inelastische Streuung polariserter Protonen unter extremen Vor-
wértswinkeln stellt ein leistungsfahiges Verfahren dar, um elektrische
Dipol(E1)- und magnetische Spin(M1)-Anregungen mit hoher Ener-
gieauflésung insbesondere in doppelt magischen Kernen zu untersu-
chen. Das Experiment erlaubt die simultane Messung eines Energie-
bereichs von etwa 5 - 26 MeV. Deshalb kann die E1-Starke vollstén-
dig bestimmt werden und damit die E1-Polarisierbarkeit. Daraus lasst
sich die Dicke der Neutronenhaut des Kerns ermitteln, wie kiirzlich am
208Ph demonstriert [1]. Diese Untersuchungen sollen auf 48Ca ausge-
dehnt werden. Dazu stehen Daten aus einem (p,p’)-Experiment zur
Verfligung [2]. Auf die Winkelversteilungen der Wirkungsquerschnit-
te wird eine Multipolentfaltung angewendet, um E1-, E2- und M1-
Ubergiinge zu trennen und deren Stirken zu bestimmen. Die hierfiir
nétigen Ubergangsamplituden liefern QRPA-Rechnungen. Erste Er-
gebnisse werden vorgestellt.

[1] A. Tamii, et al., Phys. Rev. Lett 107 (2011) 062502.

[2] H. Matsubara, PhD thesis, Osaka University, Japan (2009).

HK 6.7 Mo 15:45 P 4
Preparing a dedicated set up for level lifetime measure-
ments using the Recoil Doppler Shift technique with fast ra-
dioactive beams — oM. HacksTEIN!, C. FranseEN!, A. DEwAaLD!,
A. Arcora®, F. Awmemr2, P. BoutacHkov?, N. Braun!, T.
BraunroTH!, A. Corsi®, M. DonceL®, A. GapeaS, J. Gerr?, J.
GREBOsz?, G. GuasTtaLLa?, T. HaBerMann?, J. JoLe!, N. Kurz2,
J. Litzinger!, C. Loucuar®?, E. MEgrcHaN?, K. MoscHNER!,
C. Nociroro?, A. OBsBerreLLI®, M. Rerse?, P. Rrrrer!, P.
PeTkov?, M. PreIrrer!, S. PieTrIZ, B. Quitana2, W. RoTHER!,
J. Taprocce!, A. WenpT!, H. WoLLERsHEIM?, and K.O. ZgeLL!
— KPP, U. zu Kéln, Germany — 2KP II, GSI Helmholtzzentrum fiir
Schwerionenforschung, Darmstadt, Germany — 3INRNE, Sofia, Bul-
garia — 4IKP, TU Darmstadt, Germany — °CEA Saclay, France —

S1nstituto de Fisica Corpuscular (IFIC), Valencia, Spain

In this paper we report on the development of a new plunger device es-
pecially designed to meet the constraints found at the fragment recoil
separator (FRS) at GSI (Darmstadt) in combination with PRESPEC.
The aim is to measure level lifetimes in the pico-second range using the
recoil distance Doppler shift (RDDS) method of states in exotic nuclei
excited via Coulomb excitation or knock-out reactions with radioactive
beams at relativistic energies. We will also report on the first results
obtained from a first commissioning run performed recently with a
stable >*Cr beam.

HK 7: Schwerionenkollisionen und QCD Phasen

Zeit: Montag 14:00-16:00

Gruppenbericht HK 7.1 Mo 14:00 P 5
Dilepton production at SIS energies with the GiBUU trans-
port model — eJaNus WEIL and ULrRicH MoseL — Institut fiir
Theoretische Physik, Universitat Giessen, Germany

We investigate dilepton production at SIS energies with the GiBUU
transport code in a resonance model approach. In a first step, we fix
the model input via dilepton spectra from elementary NN collisions
(measured recently by the HADES collaboration) as well as other ele-
mentary data, paying special attention to meson production via baryon
resonances (which is most important for the p). Subsequently, we in-
vestigate additional effects of the nuclear medium in pA and AA reac-
tions, from collisional broadening and meson absorption to a possible
in-medium mass-shift of the vector mesons. Work supported by HGS-
HIRe and BMBF.

HK 7.2 Mo 14:30 P 5
The role of the p meson in the HADES dilepton mass spec-
tra — eCLAUDIA BEHNKE!, TETYANA GALATYUKD 2, and JoAcHIM
StroTH!? — 1Goethe-Universitit, Frankfurt — 2ExtreMe Matter In-
stitute EMMI, Darmstadt — 3GSI Helmholtzzentrum fiir Schwerionen-
forschung, Darmstadt

Raum: P 5

Photons and lepton pairs emerging from decays of virtual photons are
the most promising probes for studying dense hadronic matter. In the
energy domain of 1 - 2 GeV per nucleon, HADES has measured elec-
tron pairs in C+C, Ar+KCl, p+p, d+p and p+Nb collisions. For the
first time, the electron pairs from quasi free n+p sub-reactions were
reconstructed by detecting the proton spectator from the deuteron
breakup. An experimentally constrained N+N reference spectrum was
established. Moreover, for the first time at this energy the inclusive
production cross sections of light vector mesons were extracted. These
results allow for putting tight constraints on vector meson production
in heavy-ion collisions at beam energies of few GeV per nucleon. In
this contribution, we compare the HADES data to predictions from
UrQMD microscopic transport model calculations and introduce an
approach which allows to separate in a transparent way the generation
of the event background from the emission pattern of physics observ-
ables under consideration.

This work has been supported by BMBF (06 FY 9100 I), HIC for
FAIR, EMMI and GSI.

HK 7.3 Mo 14:45 P 5

Dielectron production in pp collisions at 7 TeV with ALICE —
eMarKUs KoNrAD KOHLER fiir die ALICE-Kollaboration — Research
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Montag

Division and ExtreMe Matter Institute EMMI, GSI Helmholtzzentrum
fiir Schwerionenforschung, Planckstr.1

Low-mass dielectrons are a unique probe for the hot and dense medi-
um which can be created in ultrarelativistic heavy-ion collisions. Since
leptons do not interact strongly, they carry the information from all
collision stages to the detector with negligible final-state interaction.
Potential modifications of the medium, like phase transitions, could
have measurable impact on the characteristics of dielectrons, where pp
collisions can be used as reference for a medium-free environment.

In the ALICE experiment at the LHC, electrons can be identified at
mid-rapidity in the central barrel due to their specific energy loss (ITS
and TPC), transition radiation (TRD), and time-of-flight (TOF).

In this contribution the status of the low-mass dielectron analysis is
presented for pp collisions at /s =7 TeV.

HK 7.4 Mo 15:00 P 5
Production of Low Mass Dielectrons in Pb-Pb collisions at
ALICE — eCHRIsTOPH BAUMANN — Goethe-Universitiat Frankfurt

The measurement of low mass dielectrons allows to probe all stages
of ultra-relativistic collision because electrons do not undergo strong
interactions. Thus the search for thermal signatures of a hot and dense
medium created in heavy-ion collisions at LHC becomes possible. We
will present the status of such measurements in Pb-Pb collisions with
ALICE at /sNyn = 2.76 TeV and discuss possible thermal signatures,
especially the search for an enhanced production of virtual photons.

HK 7.5 Mo 15:15 P 5
Magnetic field studies for the measurement of dielectrons
with ALICE — eOLeE Hinricus for the ALICE-Collaboration —
Institut fiir Kernphysik, Universitiat Frankfurt, Germany

The study of dielectrons is an important tool for obtaining information
from all phases of ultra-relativistic collisions as they do not undergo
strong interactions. The major obstacles in the measurement of di-
electrons are the relatively small signal and large combinatorial back-
ground, such that one needs a large acceptance and a good particle
identification at low transverse momentum. The latter two aspects can
be improved by lowering the magnetic field in the central barrel of the
ALICE detector from the nominal value of B=0.5T.

We present detailed studies with two different types of simulation to
understand and quantify the effect of a reduced magnetic field. First,
the full chain of simulation was used: pp collisions were generated with
the event generator PYTHIA6 and propagated in a detailed simula-
tion of the ALICE setup with GEANT3. Finally, the particles were
reconstructed with the ALICE tracking software within AliRoot. As
this procedure requires a huge amount of CPU-time a large number
of events were produced with fast simulations. These are based on a
parametrization of particle spectra and detector responses. The results
of these simulations will be presented and confronted with available
data.

HK 76 Mo1530 P5
Measurement of the Nuclear Modification Factor of Electrons
from Semileptonic Heavy Flavor Decays in PbPb Collisions
with ALICE at the LHC — eMartIN VOLKL for the ALICE-
Collaboration — Physikalisches Institut Heidelberg, Heidelberg, Ger-
many

Heavy quarks are important probes of the QCD medium produced via
heavy ion collisions as the medium-induced parton energy loss depends
on the mass and its color-charge. Charm and beauty quarks are for the
most part created early in the collision and thus traverse much of the
hadronic matter. In 2010 and 2011, pp collisions at /s = 7 TeV and
PbPb collisions at \/syn = 2.76 TeV have been recorded by ALICE
at the LHC. By subtracting the measured spectra of electrons from
other sources, the spectrum of electrons from heavy flavor decays may
be obtained. To gain an insight into the contribution from charm and
beauty quarks individually, a cut on the impact parameter of the elec-
trons can be used to preferentially select electrons from the decays of
hadrons containing beauty quarks due to their high mass and large
proper decay length (c¢7 = 500um). We present the preliminary results
of the nuclear modification factor for electrons from heavy flavor de-
cays and the current status of the analysis of the beauty contribution
to it.

HK 7.7 Mo 1545 P5
Measurement of B meson production in pp collisions at
/s = 7 TeV via displaced electrons in ALICE — eMARKUS
Heipe for the ALICE-Collaboration — WWU Miinster

The measurement of the production cross-section of B mesons in pp
collisions in ALICE is important in two respects. First it allows to test
perturbative quantum chromodynamics calculations. Secondly it pro-
vides an essential reference for studies in heavy-ion collisions at high
energies, in which a hot and dense medium, the quark-gluon plasma
(QGP), is created. When passing through this medium, quarks lose
energy via the strong interaction. Since the amount of energy loss
depends significantly on the quark mass, beauty as the heaviest ob-
servable flavour is of particular interest for the exploration of QGP
properties.

A promising method for obtaining the B meson yield is the analysis
of electrons from its semileptonic decay channels, whose methods and
results will be presented in this talk. First, the electron identification
using ALICE’s Time Projection Chamber (TPC) and Time Of Flight
(TOF) detector will be outlined. Then it will be explained how we make
use of the B mesons’ larger decay length (~ 500 pm) in comparison to
D mesons and other background sources by selecting electrons with a
large impact parameter. The method for estimation of the remaining
background electrons in the selected sample will be presented, which
is based on calculations using ALICE measured p; spectra of 70 and D
mesons. As a result, the B meson spectrum measured in pp collisions
at /s = 7 TeV in 2010 will be shown.

HK 8: Hadronenstruktur und -spektroskopie

Zeit: Montag 16:30-19:00

Gruppenbericht HK 81 Mo 16:30 RW 1
Hadron Spectroscopy with COMPASS — eBoris GRUBE for
the COMPASS-Collaboration — Physik-Department E18, Technische
Universitdt Miinchen

COMPASS is a multi-purpose fixed-target experiment at the CERN
Super Proton Synchrotron aimed at studying the structure and spec-
trum of hadrons. One primary goal is the search for new hadronic
states, in particular exotic mesons and glueballs using hadron beams.

Its large acceptance, high resolution, and high-rate capability make
the COMPASS experiment an excellent device to study the spectrum of
light-quark mesons in diffractive and central production up to masses
of about 2.5 GeV/c?. In addition COMPASS is able to measure final
states with charged as well as neutral particles, so that resonances can
be studied in different reactions and decay channels.

A significant spin-exotic J©¢ = 1= resonance consistent with the
controversial 71 (1600) was seen already in the 2004 pilot-run data in
7~ 7t~ final states diffractively produced by a 190 GeV/c 7~ beam.
During 2008 and 2009 COMPASS took a data sample about 100 times
larger using negative and positive hadron beams on Hz, Ni, and Pb
targets. We will give an overview of the first results from this data

Raum: RW 1

set that cover a variety of channels. In particular the talk will focus on
the search for spin-exotic mesons in diffractively produced 37, ', and
possibly 57 final states and the analysis of central-production reactions
in order to study glueballs in the scalar sector.

HK 8.2 Mo 17:00 RW 1

Resonanzen der Systeme w~n und w7’ in der Reakti-

on 7~ p — 7w N pglow bei COMPASS — ¢To0BIAS SCHLUTER,

Worrcang DUNNWEBER und MARTIN FAESsLER fiir die COMPASS-
Kollaboration — Ludwig-Maximilians-Universitédt, Miinchen

Wir beschreiben Partialwellenanalysen der Systeme 7n und 77’ er-
zeugt in Wechselwirkungen eines 7~ -Strahls (190 GeV) mit einem
Wasserstofftarget. Die Daten wurden von COMPASS 2008 aufgezeich-
net, wobei auf ein langsames Riickstofiproton (|t| > 0,1 GeV?) getrig-
gert wurde. Wir vergleichen Analysen der 7n- und 7n’-Daten. Signi-
fikante Beitrage konnen dem in der D-Welle beobachteten az(1320)
und dem in der G-Welle beobachteten a4(2040) zugeordnet werden.
Wir untersuchen den Einfluss nichtresonanter Produktionsmechanis-
men. Schlieflich behandeln wir die Mdoglichkeit einer resonanten In-
terpretation der P-Welle, deren neutraler Isospinpartner die einem
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Quark-Antiquark-System nicht zugénglichen (exotischen®) Quanten-
zahlen JPC = 1=+ besife.

HK 83 Mo 17:15 RW 1
Spin-exotic search in the pm decay channel:
First results on 7~ 7%7% in comparison to 7~7+ 7~ final states
(diffractively produced on proton) — eFRANK NERLING for the
COMPASS-Collaboration — Universitat Freiburg, Physikalisches In-
stitut

The COMPASS experiment at the CERN SPS features good charged
particle tracking and coverage by electromagnetic calorimetry, and our
data provide excellent opportunity for simultaneous observation of new
states in two different decay modes within the same experiment. The
existence of the spin-exotic m1(1600) resonance in the pm decay chan-
nel is studied for the first time in COMPASS in both decay modes
of the diffractively produced (37)~ system: 7~p — 7~ 7t7~p and
7~ p— 7~ w070 p. A preliminary partial-wave analysis performed on
the 2008 proton target data allows for a first conclusive comparison of
both (37)~ decay modes not only for main waves but also for small
ones. We find the neutral versus charged mode results in excellent
agreement with expectations from isospin symmetry. Both, the inten-
sities and the relative phases to well-known resonances, are consistent
for the neutral and the charged decay modes of the (37)~ system. The
status on the search for the spin-exotic m1(1600) resonance produced
on a proton target is discussed.

HK 84 Mo 17:30 RW 1
Search for Resonances in the Diffractively Produced 5 Pion
System at COMPASS — eSEBAsTIAN NEUBERT for the COMPASS-
Collaboration — Technische Universitdt Miinchen

COMPASS is a multi-purpose fixed-target experiment at the CERN
SPS, which investigates the structure and spectroscopy of hadrons.
Diffractive dissociation of pions on nuclear and liquid hydrogen tar-
gets provides clean access to light meson resonances. Owing to the
large acceptance and high resolution, COMPASS can measure exclu-
sive multi-particle final states containing both neutral and charged
particles with unprecedented accuracy. Events with 5 charged pions in
the final state populate the mass region around and beyond 2 GeV /c?,
where many interesting candidates for mesonic resonances have been
discussed in the past, but still need further experimental investiga-
tion. In this talk, we will report on the progress of the development
of a partial wave analysis for this complex final state and discuss first
results.

HK 8.5 Mo 17:45 RW 1
Analysis of diffractive dissociation of exclusive K~ ntn—
events in the high energetic hadron beam of the COMPASS-
experiment — ePROMETEUSZ JasiNski! and For THE COMPASS
CoLLaBoraTION? — lInstitut fiir Kernphysik, Universitit Mainz,
Johann-Joachim-Becherweg 45, 55099 Mainz — 2CERN

The COMPASS experiment at CERN took data with a 190 GeV/c
hadron beam hitting a liquid hydrogen target in the years 2008 and
2009. The main purpose is the study of the light meson spectrum in
the context of non-pertubative QCD.

The negative hadron beam contains mainly pions but also a small
fraction of about 2.5% of kaons, giving access to production mech-
anisms of isospin 1/2 resonances. One of the channels of interest is
diffractively produced resonances decaying into the K~ «t 7~ fi-
nal state. I will discuss the data selection and quality studies for this
channel. The invariant mass spectra show already the well known res-
onances as the K;(1270) K;(1400) and the K>(1770). To disentangle
all contributing resonances, techniques of mass-indendent partial wave
analysis are applied. Most important results are discussed.

Supported by BMBF under the contract 06MZ224

HK 8.6 Mo 18:00 RW 1
Meson Production in Antiproton-Nucleus Interactions —
oSTEFANIE Lourenco!, JAN Haas!, HorsT LENSkE!, THORSTEN

STEINERT!, and SLawoMiR WycecH? — !Institut fiir Theoretische

Physik, Universitat GieRen — 2National Center for Nuclear Studies,
Hoza 69, 00-681, Warsaw, Poland

With the upcoming FAIRQGSI facility a variety of new antimatter-
experiments become accessible. An interesting case is to study prop-
erties of exotic nuclei by using antiprotons for spectroscopy. The main
part of the interaction is the strong annihilation, which leads to vari-
ous possible particles produced in the exit channel. For the initial state
PA interaction we use an optical potential in ¢-p approximation, where
the NN t-matrix taken from Juelich or Paris approach is folded with
microscopical densities obtained from self-consistent Hartree-Fock Bo-
goliubov (HFB) calculations. Presently we focus on two meson produc-
tion, namely pions. The final state interaction between the produced
pions and the residual nucleus is taken into account by an optical po-
tential of Kisslinger-type with additional higher resonances extensions.
Results for elastic scattering, antiprotonic atoms and particle produc-
tion on Ni isotopes are presented.
Supported in part by DFG, contract Le439/8 — 1

HK 8.7 Mo 18:15 RW 1
proposal for a revisit of antiproton nucleus collision experi-
ment with PANDA — eYUE Ma and FrRaNK Maas — Helmholtz
Institute Mainz

By the 1980s, a series of experiments have been performed around the
world(CERN, KEK and BNL) to study the antiproton nucleus inter-
action. However, considerable ambiguities still exist regarding to the
real part of antiproton nucleus potential. For example, elastic antipro-
ton nucleus scattering shows a small attractive potential of 30 MeV
while recent antiprotonic analysis favors a value of 110 MeV. Recently,
a theoretical investigation based on GiBUU transportation model has
been carried out, which demonstrates the possibility of the existence of
an attractive potential about 150 MeV. Based on this result, the same
group suggests the existence of a cold compressed phase of normal nu-
cleus due to the attraction from a embedded antiproton. This talk will
outline the motivation of a revisit of antiproton nucleus collision exper-
iment with modern detector, PANDA, at FAIR facility. Extractions of
interested physical variables will be illustrated and improvements com-
pared with previous experiments will be emphasized.

HK 8.8 Mo 18:30 RW 1
Feasibility Study of a Transversely Polarized Target in Panda
— eBERTALAN FEHER — Helmholtz Institut Mainz

PANDA (Antiproton Annihilation at Darmstadt) is a key project at
the Facility for Antiproton and Ion Research (FAIR), i. e. an acceler-
ator facility currently under construction at GSI Darmstadt. PANDA
is a state of the art detector for antiproton-proton fixed target exper-
iments. A transversely polarized target in PANDA allows the deter-
mination of the electromagnetic time-like form factors with unprece-
dented accuracy and the first-time extraction of the imaginary part
from the latter. The measurement of this will open a new window for
investigating the nucleon structure.

A transversely polarized target in PANDA implies that the longi-
tudinal magnetic flux density applied by the PANDA-solenoid has to
be shielded. A numerical simulation of the shielding with a Bi-2212
superconducting tube was performed.

HK 89 Mo 18:45 RW 1
Simulations for the measurement of pp — ete 70 with
PANDA in the TDA approach — eMaRiA CARMEN MorA Esp1
for the PANDA-Collaboration — Helmholtz Institut Mainz, Mainz,
Germany

Transition Distribution Amplitudes (TDA) describe the transition be-
tween a baryon and a meson state. They are useful to calculate
the cross section of hard exclusive processes. The cross section of
pp — ete 7m0 has been calculated for small values of the momen-
tum transfer ¢ and high total center of mass energy W?2 using the
TDA approach. Simulations of pp — ete~ 7 have been done to study
the feasibility of measurement of this cross section with PANDA. The

main background channel pp — 77~ 70 has been taken into account.
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HK 9: Nukleare Astrophysik

Zeit: Montag 16:30-19:00

Gruppenbericht HK 9.1 Mo 16:30 RW 2
Protonen- und a-induzierte Reaktionen fiir den astrophysi-
kalischen p-Prozess — o#ANNE SAUERWEIN, JAaNis ENDRES, LARS
NETTERDON, FRIEDERIKE SCHLUTER und ANDREAS ZILGES — Insti-
tut fiir Kernphysik, Universitdt zu Koln

Das Reaktionsnetzwerk des p-Prozesses umfasst mehr als 20000 Re-
aktionen an 2000 Kernen. Oberhalb von Kalzium werden die meisten
Reaktionsraten im Rahmen des Statistischen Modells berechnet. Die
Genauigkeit dieser Rechnungen hingt von den verwendeten Kernmo-
dellen fiir die optischen Potentiale, y-Starkefunktionen und Kernzu-
standsdichten ab.

Ein Ziel von experimentellen Untersuchungen zum p-Prozess ist
daher die Verbesserung der Beschreibung von optischen Potentialen.
Aus diesem Grund wurden u. a. die beiden Reaktionen 4'Pr(a,n)
und 74Ge(p,'y) studiert. Es wurden zwei unterschiedliche experimen-
telle Methoden verwendet: Die Reaktion 4!Pr(a,n) wurde am Zy-
klotron der Physikalisch-Technischen Bundesanstalt in Braunschweig
mit der Aktivierungsmethode untersucht [1], wihrend das 7 Ge(p,y)-
Experiment in-beam am Tandem Beschleuniger des DEMOKRITOS-
Instituts in Athen durchgefiihrt wurde. In diesem Beitrag werden ne-
ben den experimentellen Methoden die astrophysikalischen S Faktoren
préasentiert und mit Statistischen Modell-Rechnungen verglichen.

Gefdrdert durch die DFG (ZI 510/5-1 und INST 216/544-1) und das
BMBF (06 KY 9136). A.S. ist Mitglied der Bonn-Cologne Graduate
School of Physics and Astronomy.

[1] Anne Sauerwein et al., Phys. Rev. C 84 (2011) 045808.

HK 9.2 Mo 17:00 RW 2
(a,n) und (p,n) Reaktionen zur Optimierung Optischer Po-
tentiale relevant fiir der p Prozess* — eJaNn GrLorius fir die
an-pn-Kollaboration — Institut fiir Angewandte Physik, Goethe Uni-
versitat Frankfurt am Main, Deutschland

Der astrophysikalische p Prozess umfasst ein komplexes Reaktions-
netzwerk. Zur Modellierung sind tausende von Reaktionraten unter
stellaren Bedingungen theoretisch zu berechnen. Diese Theorie stiitzt
sich auf einen Satz von Parametern, der von experimentellen Daten
abgeleitet wird. Optische Potentiale sind wichtiger Bestandteil die-
ses Parametersatzes. Die ungeniigende Beschreibung der Potentiale in
den derzeigen Modellen gilt als hauptverantwortlich fiir die ungenii-
gende Vorhersagekraft der Theorie fiir Reaktionen mit Protonen und
a-Teilchen.

Um diese Beschreibung der Wechselwirkung zwischen Kern und ge-
ladenen Teilchen zu verbessern, wurden die Reaktionen 166Er(a,n),
165Ho(a,n), 1"5Lu(p,n) sowie 19 Tm(p,n) mit der Aktivierungsmetho-
de am FN Tandem der University of Notre Dame gemessen. Bei diesen
Messungen liegt eine exklusive Sensitivitat auf das optische a-Teilchen-
bzw. Protonenpotential vor. Die Daten kénnen folglich als weiterer Test
fiir die Vorhersagen des Statistischen Modells sowie als Grundlage zur
Verbesserung globaler optischer Potentiale dienen. Die einzelnen Mes-
sungen und vorlaufige Ergebnisse werden vorgestellt.

*gefordert durch DFG (SFB 634), DAAD (50141757), JINA
(NSF,USA), HIC for FAIR und die Helmholtz Nachwuchsgruppe VH-
NG-327

HK 9.3 Mo 17:15 RW 2
Untersuchung der “°Ca(a,y)**Ti-Reaktion bei E, ~ 3.5 MeV
— eoKoNraD ScuMmIDT!2, CHAVKAT AKHMADALIEV', MICHAEL
AnDERs!, DanieL. BEMMERER!, KonsTaNzeE BoRETZKY®, ANTO-
n1o Cacrornr®, Zourin Erekes!, Zsovur FoLop®, Steran GonLl,
Gvoray GyURKY®, RoLanp HANNASKE!, ARND Juncuans!, Mi-
cHELE MARTAL'2, RONALD SCHWENGNER!, TAMAS SzUcs®, ANDRE-
As WaceNeR!, DMITRY YAakorev! und Kar Zuser? — !Helmholtz-
Zentrum Dresden-Rossendorf (HZDR), Dresden — 2TU Dresden —
3@GSI, Darmstadt — 4INFN Padua, Italien — 5ATOMKI, Debrecen,
Ungarn

Das radioaktive Nuklid 4*Ti wird Modellrechnungen zufolge in
Kernkollaps-Supernovae erzeugt. Die «-Strahlung aus seinem Zerfall
kann als Werkzeug zum Test von Supernova-Modellen genutzt werden,
weil sie zumindest fiir einen Supernova-Uberrest durch satellitenge-
stiitzte Gamma-Teleskope nachweisbar ist. Zur Interpretation dieser
Messungen ist eine genaue Kenntnis der Kernreaktionsraten fiir die
Erzeugung und Zerstorung von *4Ti erforderlich. Die 4°Ca(a,v)*4Ti-
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Reaktion dominiert die Erzeugung von 44Ti. Ihre Rate wird je nach
Temperatur von mehreren Resonanzen dominiert. Die Starken der Re-
sonanzen bei 3.5-3.7 MeV a-Energie werden am Dresdner 3 MV Tande-
tron sowohl mittels in-beam ~-Spektrometrie als auch durch eine Ak-
tivierungsmessung im Felsenkeller-Niederniveaumesslabor bestimmt.
— Gefordert von der EU (FP7-SPIRIT 227012) und der DFG (BE
4100/2-1).

HK 94 Mo 17:30 RW 2
Measurements of proton-induced reactions on ruthenium-
96 in the ESR at GSI — eGaNNA RAsTREPINA for the E062-
Collaboration — Goethe-Universitdt, Frankfurt am Main, D-64291,
Germany

The Experimental Storage Ring at GSI provides the possibility to in-
vestigate radioactive isotopes, which are relevant for the astrophys-
ical nucleosynthesis p-process. Measurements of proton-induced and
alpha-induced reactions in inverse kinematics allow to determine the
cross-sections for these reactions. The reaction products are identified
by their mass-over-charge ratio. A pioneering experiment has been
performed at the Experimental Storage Ring (ESR) at GSI using a
stable 9Ru beam at 9-11 AMeV and a hydrogen target. The differ-
ent background components accompanying the *Ru(p,7)°"Rh reac-
tion were simulated with Geant4 code. Such background reactions are
9Ru(p,a)?3Tc, 2Ru(p,n)?Rh and “6Ru** (p,p)?9Ru*3*. In these
simulations, the experimental setup was described in detail from the
target to the detector position. A comparison of simulated predictions
with the experimental results shows a good agreement and allows the
extraction of the cross section. The reaction cross-section was cal-
culated relative to the cross section of the electron capture for the
IRyt (p,p)%Ru‘mJr reaction. This project was supported by the
Helmholtz International Center for FAIR and the Helmholtz Young
Investigator Group VH-NG-327.

HK 9.5 Mo 17:45 RW 2
94Mo(vy,n)? Mo measured by Coulomb Dissociation —
oKATHRIN GOBEL for the s295-Collaboration — Goethe-Universitét
Frankfurt a. M.

Most of the p-nuclei between 7*Se and 96Hg are produced in explo-
sive conditions by sequences of photo dissociations and 3-decays. The
region of A = 100 marks the end of the rp-process. In order to study
the production of p-nuclei in this region, the experimental validation of
the involved reaction rates predicted by statistical model calculations
has to be performed.

Most nuclei involved in photo dissociation reactions in stellar nucleo-
synthesis networks are unstable and cannot be prepared as a target
for experiments using real photons. Therefore, the (v,n) reaction has
to be studied in inverse kinematics using a beam of the radioactive
nuclei in the Coulomb field of a high-Z target nucleus.

The 94Mo(v,n)?3Mo cross section has been measured using Coulomb
Dissociation at the SIS/FRS/LAND setup at GSI in Darmstadt in
2005. First results will be presented.

This project was supported by the Helmholtz International Center
for FAIR and the Helmholtz Young Investigator Group VH-NG-327.

HK 9.6 Mo 18:00 RW 2
Untersuchung der Reaktion %8Yb(a,n)!"'Hf fiir den astro-
physikalischen p-Prozess — eLARs NETTERDON', MICHAEL
Ewvers!, Janis Enpres!, ULricH Giesen?, ANDREAS HENNIG!, AN-
NE SAUERWEIN!, FRIEDERIKE SCHLUTER! und ANDREAS ZILgEs!
— lnstitut fiir Kernphysik, Universitit zu Koln — 2Physikalisch-
Technische Bundesanstalt (PTB), Bundesallee 100, 38116 Braun-

schweig

Experimentell bestimmte kernphysikalische Eingangsparameter dienen
als wichtige Grundlage fiir die theoretischen Vorhersagen des Sta-
tistischen Modells, auf dem die Modellierung des p-Prozesses, einem
Prozess fiir die Nukleosynthese von =~ 35 protonenreichen Kernen im
Massenbereich 74 < A < 196, basiert. Dazu wurde der Wirkungs-
querschnitt der Reaktion 168Yb(a,n)!7 Hf bei sechs verschiedenen a-
Energien kurz oberhalb des Gamowfensters gemessen. Die Aktivierun-
gen fanden an der PTB in Braunschweig statt, wéhrend die Spek-
troskopie der aktivierten Targets am Auszéhlaufbau am Institut fiir
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Kernphysik in Koéln vorgenommen wurde, der aus zwei HPGe-Clover
Detektoren besteht. In diesem Beitrag werden die Ergebnisse dieser
Messung présentiert. Des Weiteren wird das hocheffiziente vy-Detektor-
Array HORUS vorgestellt, das hervorragende Moglichkeiten bietet, um
fir den p-Prozess relevante Reaktionen mit der in-beam-Methode zu
vermessen.

Gefordert durch die DFG (ZI 510/5-1, INST 216,/544-1). A.H. und
A.S. sind Mitglieder der Bonn-Cologne Graduate School of Physics and
Astronomy.

HK 9.7 Mo 18:15 RW 2
Lifetime mearusement of the first excited state in 31S with
the Doppler Shift Attenuation Method (DSAM) — ¢CLEMENS
HEerLITZIUS, SHAWN BisHoP, and ALBERTO VESENTINI — Physik De-
partment E12, TU Miinchen, Germany

Measuring lifetimes of excited states of nuclei is important to constrain
or estimate resonant (p,~y) capture reaction rates that cannot be de-
termined in a direct measurement, yet are relevant for the production
of intermediate mass elements in classical nova events. A new facility
has been built and commissioned at the Maier-Leibnitz-Laboratorium
(LMU/TUM) that allows to measure lifetimes of states in excited nu-
clei using the Doppler Shift Attenuation Method. This talk will de-
scribe the experimental technique and show data of the beamtime,
where the first state in 1.5 has been populated via 32S(3He,*He) in
inverse kinematics. The analysis is in process and the status will be
presented.

HK 9.8 Mo 18:30 RW 2
Neutron-Capture Reactions with the R®B-CaveC Setup —
eMARCEL HEINE for the R3B-Collaboration — IKP, TU Darmstadt,
Germany
Recent research has shown that the (n,y) transition-rates on light nu-
clei can have an influence on the neutron-balance during the r-process.

Especially neutron rich carbon isotopes play an important role in r-
process nucleosynthesis network calculations which included light nu-
clei since these nuclei are aligned along major flow-paths. In particular
18C is of interest, because it can be interpreted as a waiting point. The
17C(n,y)'8C rate could so far only be estimated theoretically and has
an uncertainty of a factor of ten [1]. At the R®B-CaveC setup at GSI
we have measured the (n,y) time reversed reaction, i.e. *¥C(y,n)!7C
for the above mentioned nucleus, via the Coulomb-breakup of 18C
beam. The kinematically complete measurement allows extracting the
differential cross section with respect to the excitation energy by using
the invariant-mass method. First results and the strategy for further
analysis will be presented.
This work is supported by the HIC for FAIR project.
[1] T. Sasaqui et al., APJ 634 (2005) 1173

HK 9.9 Mo 18:45 RW 2
Half-life measurements for neutral and highly-charged o-
emitters — eFaBio FarinoN for the E073-Collaboration — GSI,
Darmstadt, Germany — Justus-Liebig Universitit, Giessen, Germany

The influence of the bound electron cloud on the a-decay constant
A has been discussed theoretically since the late 50s. Tiny changes
in Q-values and a-decay half-lives of fully stripped ions are expected
and can provide information on the electron screening energy, thereby
deducing reliable reaction rates in stellar environments. Recently, the
measurements of a-decay half-lives are feasible also for highly-charged
radioactive nuclides. Using a 238U beam at relativistic energies at the
present FRS-ESR facility at GSI it is possible to produce, efficiently
separate and store highly charged a-emitters. 213Fr86+ have been in-
vestigated by using the Schottky Mass Spectrometry technique. In or-
der to establish a solid reference data set, lifetime measurements of the
corresponding neutral atoms have been performed directly at the FRS
by implanting the separated ions into an active silicon stopper. These
results will be reported.

HK 10: Struktur und Dynamik von Kernen

Zeit: Montag 16:30-19:00

Gruppenbericht HK 10.1 Mo 16:30 RW 3
Chiral Fermi liquid description of nuclear matter — eJEREMY
Hovrr, NorBERT KAISER, and WoLFRAM WEISE — Technische Uni-
versitat Miinchen

We employ Landau’s theory of normal Fermi liquids to study the bulk
properties of nuclear matter with high-precision two- and three-nucleon
interactions derived within the framework of chiral effective field the-
ory. The L = 0,1 Landau parameters, characterizing the isotropic and
p-wave interaction between two quasiparticles on the Fermi surface, are
computed to second order in many-body perturbation theory (MBPT)
with chiral and low-momentum two-nucleon forces. Already at this or-
der a number of observables are well described in the theory, including
the nuclear isospin asymmetry energy, the quasiparticle effective mass
and the spin-isospin response. An adequate description of the nuclear
compression modulus (encoded in the Landau parameter Fy) requires
the inclusion of the leading-order (N2LO) chiral three-nucleon force,
which we include to first order in MBPT. The remaining L = 0 Landau
parameters receive only small corrections from the chiral three-nucleon
force, and the L = 1 parameters are all reduced, resulting in an effective
interaction of apparent short range. We then employ renormalization
group techniques to study the scale dependence of the quasiparticle
interaction, which allows for an estimation of theoretical uncertainties.

Work supported in part by BMBF, GSI and by the DFG cluster of
excellence: Origin and Structure of the Universe.

Gruppenbericht HK 10.2 Mo 17:00 RW 3
Ab-Initio Theory of Medium-Mass Nuclei with Normal-
Ordered Chiral NN-+3N Interactions — eSVEN BINDER,
JoacHiM LancHAMMER, ANGELO CaLci, KrLaus VoBiag, and ROBERT
RoTH — Institut fiir Kernphysik, Technische Universitat Darmstadt

We study the use of truncated normal-ordered three-nucleon interac-
tions in ab initio nuclear structure calculations starting from chiral
two- plus three-nucleon Hamiltonians evolved consistently with the
similarity renormalization group (SRG). We present three key steps:
(i) a rigorous benchmark of the normal-ordering approximation in
the importance-truncated no-core shell model (IT-NCSM) for *He,

Raum: RW 3

160, and 49Ca; (ii) a direct comparison of the IT-NCSM results with
coupled-cluster calculations at the singles and doubles level (CCSD) for
160; and (iii) first applications of SRG-evolved chiral NN+3N Hamil-
tonians in CCSD for the medium-mass nuclei 6240 and 4°-48Ca. We
show that the normal-ordered two-body approximation works very well
beyond the lightest isotopes and opens a path for ab initio studies of
medium-mass and heavy nuclei with chiral two- plus three-nucleon
interactions. For low-lying excited states and collective excitations we
present first applications of the EOM-CCSD method, which is superior
to RPA-type approaches.

Supported by DFG (SFB 634), HIC for FAIR, and BMBF
(06DA9040I).

HK 10.3 Mo 17:30 RW 3
Resummations and chiral dynamics of nuclear matter —
®SEBASTIAN ScHULTESS, NOBERT KAISER, and WoLFrRAM WEISE
— Physik-Department, Technische Universitat Miinchen, 85748 Gar-
ching, Germany

The equation of state of isospin-symmetric nuclear matter and pure
neutron matter is calculated to three-loop order with in-medium chi-
ral perturbation theory, taking into account also two-pion exchange
with A-isobar excitations. The large empirical S-wave NN-scattering
lengths, as = 19fm and a¢ = —5.4fm, require a non-perturbative
treatment via a resummation of ladder diagrams to all orders. Our
resummation method includes (combined) particle-particle and hole-
hole rescatterings in the medium. The remaining short range part of
the interaction is described by adjustable (p?-dependent) NN-contact
terms.

In this framework the saturation properties of symmetric nuclear
matter can be well reproduced and the nuclear matter compressibility
takes on an improved value in comparison to earlier calculations with-
out resummations. The neutron matter equation of state is particularly
improved by the resummations. At low densities the energy per particle
follows one half of the kinetic energy, which is a feature of the unitary
fermi gas. The results of sophisticated neutron matter calculations can
be reproduced up to high neutron densities p,, = 0.4 fm?>.

Work supported in part by BMBF, GSI and the DFG Cluster of
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Excellence “Origin and Structure of the Universe”.

HK 10.4 Mo 17:45 RW 3
Topological phases for bound states moving in a finite volume
— eSHAHIN Bour Bour!, DeaN Lee?, HaANs-WERNER HAMMER!,
ULr-G. MeissNeEr!, and SeBasTiaN Konig! — Helmholtz-Institut
fiir Strahlen- und Kernphysik und Bethe-Center for Theoretical
Physics, Universitit Bonn — 2Department of Physics, North Carolina

State University, Raleigh, NC 27695, USA

We show that bound states moving in a finite periodic volume have an
energy correction which is topological in origin and universal in charac-
ter. The topological volume corrections contain information about the
number and mass of the constituents of the bound states. These results
have broad applications to lattice calculations involving nucleons, nu-
clei, hadronic molecules, and cold atoms. We illustrate and verify the
analytical results with several numerical lattice calculations.

[1] Phys. Rev. D 84, 091503(R) (2011), arXiv:1107.1272v2

HK 10.5 Mo 18:00 RW 3
Consistent SRG transformed chiral two- plus three-body
interactions — eANGELO CaLci, JoACHIM LANGHAMMER, SVEN
BINDER, and RoBERT RoTH — Institut fiir Kernphysik, Technische
Universitdt Darmstadt

Chiral effective field theory provides two- (NN) and three-body (3N) in-
teractions from QCD in a consistent manner. We employ these interac-
tions in ab initio nuclear structure calculations within the importance-
truncated no-core shell model (IT-NSCM) using an additional Simi-
larity Renormalization Group (SRG) transformation to improve con-
vergence. Formally, the SRG induces irreducible many-body contri-
butions, which nowadays can be included up to the three-body level.
Using a flow-parameter analysis we show that the conventional SRG
evolution induces sizeable many-body contributions for nuclei in the
mid-p-shell and beyond. We demonstrate that the induced many-body
contributions originate from the two-pion exchange terms of the ini-
tial 3N interaction. Finally, the suppression of the induced many-body
contributions either by an alternative formulation of the SRG or by a
modification of the initial chiral interactions is discussed. This opens
an opportunity to universal applications of chiral 3N interactions in
nuclear structure.

Supported by DFG (SFB 634), HIC for FAIR, and BMBF
(06DA9040I).

HK 10.6 Mo 18:15 RW 3
Relativistic Quasi-Particle Interaction in Nuclear Matter
— eANDREAS FEDOSEEW, JULIAN GEORG, and HoORST LENSKE —
Institut fiir Theoretische Physik, Justus-Liebig-Universitiat Giessen,
Heinrich-Buff-Ring 16, D-35392 Giessen
We present a generalized Dirac Fermi-Liquid Theory for nuclear mat-
ter. The concept of quasi-particle residual interaction is extended to a
fully covariant and thermodynamically consistent field theory. In our

calculation we use the ab initio Lagrangian of the Giessen Density
Dependent Relativistic Hadron (DDRH) field theory for the NN in-

teraction. With this approach higher order corrections to the common
quasi-particle interaction are included. We discuss self-consistent rela-
tivistic RPA calculations for response functions of asymmetric nuclear
matter and finite nuclei. Applications to quasielastic (e, e’) scattering
and charge-changing current reactions will be presented.

Supported by HIC for FAIR and GSI.

HK 10.7 Mo 18:30 RW 3
Neutral pion photoproduction on the trinucleon in ChPT

— eMark LeNkeEwITz!, EvaEny EpeELBAUM?, HANS-WERNER

HamMeR!', and Urr-G. MgeissNneR! — !Helmholtz-Institut fiir
Strahlen- und Kernphysik und Bethe-Center for Theoretical Physics,
Universitit Bonn — 2Institut fiir Theoretische Physik II, Ruhr-

Universitat Bochum

Threshold pion photoproduction on the trinucleon is investigated in
the framework of baryon ChPT at next-to-leading one-loop order in
the chiral expansion. To this order in small momenta, the production
operator is a sum of one- and two-nucleon terms. We calculate the
expectation value of the production operator using chiral wave func-
tions in a manifestly three-dimensional approach without partial wave
expansion. The resulting integrals are evaluated using Monte Carlo
integration.We obtain results for the threshold production multipoles
on 3He and 3H and comment on the sensitivity to the fundamental
neutron amplitude.

[1] M. Lenkewitz, E. Epelbaum, H.-W. Hammer, Ulf-G. Meifner,
Phys. Lett. B 700 (2011) 365. http://arxiv.org/abs/1103.3400

HK 10.8 Mo 18:45 RW 3
Constraining the in-medium hyperon-nucleon interactionin
heavy-ion collisions — eTHEODOROS GAITANOS, ANIKA OBER-
MANN, and HorsT LENSKE — Institut fiir Theoretische Physik, Uni-
versitdt Giessen, Germany

The knowledge of the strangeness sector of strong interactions is im-
portant for our understanding of hadron dynamics. It is still a widely
debated topic how the hyperon-nucleon interaction is modified inside
a dense hadronic environment. From our recent in-medium 7T-matrix
calculations for hyperon-nucleon scattering with strangeness exchange,
e.g., ¥tn — X9, Ap, we determine the in-medium modifications of
cross sections at finite baryon density. The results are used in interme-
diate energy heavy-ion collisions, which offer an unique opportunity to
investigate this issue in the laboratory. Indeed, precise data on K%+
and A 4 20 production exist and can help us to study the in-medium
modifications of the hyperon-nucleon interaction with strangeness ex-
change. We apply a relativistic Boltzmann-like transport approach,
which incorporates a perturbative propagation of particles with finite
strangeness (positive and neutral kaons with S = 1 and hyperons with
S = —1) under the influence of chiral potentials for the kaons and
hyperons self-energies. Our calculations shows that strangeness pro-
duction in heavy-ion collisions is a sensitive tool for investigations
of in-medium YN- and YY-interactions. We compare transport the-
oretical results on strangeness yields and their rapidity distributions
with data and discuss in particular the high density properties of YN-
interactions, entering e.g. also into neutron star calculations.

HK 11: Instrumentation

Zeit: Montag 16:30-19:00

Gruppenbericht HK 11.1 Mo 16:30 P 2
Development of a High-Rate GEM-TPC — eFELIX VALENTIN
BouMER for the GEM-TPC-Collaboration — Technische Universitéat
Miinchen

A Time Projection Chamber (TPC) with its low material budget con-
stitutes an ideal device for 3-dimensional tracking of charged particles.
In the past, an important limitation of TPCs has been the necessity to
introduce a gating grid in order to prevent the migration of ions created
in the gas amplification stage into the active volume. Unfortunately,
such gating techniques limit the possible trigger rates to O(100 Hz).
To make the advantages of a TPC (low material budget, good dE/dz
performance, robust pattern recognition even in very high track densi-
ties) available to modern particle physics experiments with interaction
rates exceeding this limit by many orders of magnitude, it has to be
operated in a continuous, ungated mode. The development of such a
device is the goal of this project. The suppression of ion back-drift is

Raum: P 2

achieved by utilizing a stack of Gas Electron Multiplier (GEM) foils
as gas amplification stage.

A large prototype of the GEM-TPC (728 mm length, 154 mm ra-
dius) with ~ 10000 readout channels has been built and successfully
used in a physics campaign (7 beam on different nuclear targets) at
the FOPI experiment at GSI, Darmstadt. The data acquisition is real-
ized with the AFTER ASIC, which has been originally developed for
the T2K experiment. Details of the detector design, electronics setup
as well as simulation and reconstruction algorithms will be presented,
complemented with first results from data analysis.

HK 11.2 Mo 17:00 P 2
Energy Calibration of a GEM-TPC Prototype — eRomaN
ScumiTz for the GEM-TPC-Collaboration — Helmholtz-Institut fir
Strahlen- und Kernphysik, Universitdt Bonn

A Time Projection Chamber (TPC) with Gas Electron Multiplier
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(GEM) readout has been developed with an inner/outer diameter of
105/300 mm and a total drift length of 725 mm. A triple GEM stack
is used for gas charge amplification to reach sufficiently high gain.
In addition the GEM stack provides an intrinsic strong secondary ion
backflow suppression without the necessity for an ion gate, which opens
the possibility to operate such a detector in a continuous mode even
at high interaction rates. The anode of the prototype GEM-TPC con-
sists of 10254 hexagonal pads with an outer radius of 1.5mm which
are read out by 42 front end cards based on the T2K/AFTER chip.
The TPC is used to improve the inner tracking and vertexing of the
FOPI experiment at GSI and serves as a full-scale prototype for the
CBELSA /TAPS experiment. In order to perform an accurate channel-
wise relative gain calibration and a total gain estimation, a 83™Kr
source is used. Its gaseous form makes it perfectly suitable for this
purpose and several conversion electron peaks between 9.4keV and
41.55keV enable gain calibration over a wide energy range. The short
half-life of 1.83h allows for normal detector operation after a short
flushing period of about one hour. Details on source production, in-
tegration and first calibration results compared to calibration results
obtained with cosmic rays are presented.

This work is supported by DFG SFB/TR 16.

HK 11.3 Mo 17:15 P 2
Gain Calibration of the ALICE TRD using the Decay of
83mKr as an Electron Source — eJOHANNES STILLER fiir die
ALICE-Kollaboration — Physikalisches Institut, Heidelberg, Deutsch-
land

For an early calibration of the ALICE Transition Radiation Detector
(TRD) on the level of individual readout pads, a dedicated calibration
run with a Krypton source was carried out. We recorded 2.28 billion
decays of metastable 83mKr in the 646k readout-pads of the 10 TRD
super modules presently installed in the ALICE experiment at CERN.
In our analysis the gain uniformity within each chamber as well as the
energy resolution of all installed chambers were obtained. These results
are crucial for good online particle identification and triggering. In an
iterative analysis step, the gain calibration results in a gain uniformity
of better than 2 %. A comparison between our results and correspon-
ding findings from earlier measurements during chamber construction
was performed and good agreement was found. The gain factors are
now available for download to the front-end electronics and online ca-
libration and analysis.

HK 11.4 Mo 17:30 P 2
Fast Simulation Studies for a Crystal Ball TPC — eMARTIN
WorrEs, OLIVER STEFFEN, WOLFGANG GRADL, and MARTIN HaAT-
TEMER for the A2-Collaboration — Institut fiir Kernphysik, Johannes
Gutenberg-Universitat Mainz, D-55099 Mainz

The A2-Collaboration at MAMI studies photon induced reactions
with the Crystal Ball/TAPS detector, which covers almost the whole
solid angle of 4w. The photon beam is produced via energy tagged
bremsstrahlung. The inner detector system includes a two-layer
MWPC for the detection of charged particle tracks.

The increased rate of charged particles for future n and 1’ production
experiments exceeds the rate capabilities of these MWPCs. A possi-
ble solution is to replace the existing tracking detectors with a small
Time Projection Chamber (TPC). This type of detector has higher
rate capability and provides the means for real track reconstruction.

To study detector and track resolution we have developed a
parameter-driven fast simulation, in which different chamber geome-
tries and readout pad configurations can be implemented very easily.
The simulation includes ionisation statistics, transversal and longitudi-
nal diffusion within the electric field, gas amplification of an arbitrary
number of GEM foils and signal response from the electronics. The
fast simulation can also be used to test the reconstruction software.
We present recent results obtained with this simulation.

HK 11.5 Mo 17:45 P 2
Particle identification using clustering algorithms — eRoLAND
Wirra!2, Enrico Fiori"2, Bastian LoOHER!2, and DEenNiz
SavrRan®?2 — 1ExtreMe Matter Institute EMMI and Research Di-
vision, GSI Helmholtzzentrum, Darmstadt, Germany — 2Frankfurt

Institute for Advanced Studies FIAS, Frankfurt

Particle identification (PID) is an important task for many experimen-
tal techniques. A well-known approach for PID in many detection sys-
tems is based on pulse shape analysis (PSA), i.e. identification based on
the difference in the pulse shape produced by different particle species.
In most methods specific features of the detector signals are analyzed

employing profound knowledge of the involved pulse shapes and the
need of precise adjustments for individual detectors. A new approach to
achieve PID based on PSA uses clustering algorithms without making
any assumptions on the shape of detector pulses and is thus appli-
cable to many detector types. The method is also self-tuning, i.e. no
adjustment to a specific detector is necessary. In this talk a method is
presented that uses the fuzzy c-means clustering algorithm and has al-
ready been applied to liquid scintillators for y-n discrimination [1]. The
same method can be used without modifications to perform -p dis-
crimination for CsI(T1) scintillator signals and in particular produces
identical results for different individual detectors.

* Supported by the Alliance Program of the Helmholtz Association
(HA216/EMMI)

[1] D. Savran et al., Nucl. Inst. and Meth. A, 624 (2010) 675

HK 11.6 Mo 18:00 P 2
ALICE TRD GTU Online Tracking and Trigger Performance
in recent p-p and Pb-Pb Collisions — eFELIX RETTIG, STEFAN
KirscH, and VoLKER LINDENSTRUTH for the ALICE-Collaboration —
Frankfurt Institute for Advanced Studies, Johann Wolfgang Goethe-
Universtat, Frankfurt

The Transition Radiation Detector of the ALICE experiment at the
LHC is designed to provide fast trigger contributions based on an on-
line reconstruction of charged tracks with high transverse momentum.

Within about 4 microseconds after a collision, a total of 1.2 mil-
lion analog channels is scanned for short track segments by more than
65,000 custom multi-chip modules in the front-end electronics. The
parametrizations of these segments are transferred to the Global Track-
ing Unit (GTU) at up to 2.2 TBit/s.

The GTU is a massively parallel low-latency computing system
consisting of 109 dedicated high-performance FPGA-based nodes. 90
nodes in the input layer perform a full 3D reconstruction and mo-
mentum calculation for high-momentum tracks. 18 middle layer nodes
and one top-layer node then infer various Level-1 trigger contributions
about 6 microseconds after the collision.

Presented here is a performance analysis of the online tracking in p-p
as well as Pb-Pb collisions over the past two years of LHC operation.
Selected trigger algorithms based on the online tracking are outlined.

HK 11.7 Mo 18:15 P 2
Online Electron Identification for Triggering with the AL-
ICE Transition Radiation Detector — eBeENJaMIN HEss for the
ALICE-Collaboration — Physikalisches Institut, Universitdt Heidel-
berg

The ALICE Transition Radiation Detector (TRD) is a fast tracker with
good e/m-separation for high momenta already at the trigger level. It
can be used to enhance rare probes such as high-p; jets and elec-
trons. For the latter, a strategy for Particle Identification (PID) based
on look-up tables containing the electron likelihoods for different de-
posited charges has been studied. The deposited charge of electrons is
higher than that of pions due to a higher specific energy loss and a
much more probable emission of transition radiation.

Monte Carlo simulations have been used to systematically investi-
gate the PID performance. The best achievable pion suppression was
found to be around 40 for an electron efficiency of 90%.

The PID performance depends on several parameters, like gas gain
and drift velocity. The simulations showed that the gas gain changes
critically limit the stability of the PID performance and that a stable
drift velocity is also important.

The results of these studies allow to assess the tolerances of gas gain
and drift velocity that are required for a reliable PID performance.

HK 11.8 Mo 18:30 P 2
Performance of CBM TRD Prototypes from Miinster —
eCyrANO BERGMANN — Institut fiir Kernphysik, WWU Miinster

CBM is a fixed target heavy-ion experiment at the future FAIR facility.
The CBM Transition Radiation Detector (TRD) is one of the key de-
tectors to provide electron identification and charged particle tracking.
Based on the ALICE TRD design, four CBM TRD prototype modules
were built in Miinster and tested during October 2011 in beam at
the CERN Proton Synchroton with electrons and pions of momenta
up to 10 GeV /c. Readout was performed with the time sampling Self-
triggered Pulse Amplification and Digitization asIC (SPADIC), an es-
pecially designed front-end electronics component for the CBM TRD.

The objectives of the beam test included measurements of: electron
identification performance for different radiators, position resolution
and dependence on particle momentum. First results of these measure-
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ments will be presented. The layout of the final TRD will be driven
by these beam test results. Depending on the achieved electron iden-
tification performance, the TRD could be constructed in 6-10 layers,
consisting in total of several 100 individual detector modules covering
an area of up to 600 m2.

Work supported by BMBF and the HadronPhysics2 project financed
by EU-FP7.

HK 11.9 Mo 18:45 P 2
Results on the CBM TRD prototype performance from the
test beam time at CERN-PS — ¢ ANDREAS AREND for the CBM-
Collaboration — Institut fiir Kernphysik, Goethe University Frankfurt,
Germany

The development of a Transition Radiation Detector (TRD) for the

Compressed Baryonic Matter (CBM) Experiment at the future FAIR
facility is aimed to provide good electron-pion-separation and tracking
capabilities in an environment of unprecedented high particle fluxes.

In this talk, an approach to employ thin and fast Multi-Wire Pro-
portional Chambers (MWPC) without drift region to fulfill the given
requirements will be presented. Several prototypes with different wire
geometries and a variety of radiator types, such as regular foil stack
radiators, a foam based radiator and a fiber radiator have been devel-
oped and constructed. Measurements with different MWPC and radia-
tor combinations have been performed during the test beam campaign
at the CERN-PS in October 2011. Results for the CBM-TRD proto-
types will be presented. The electron-pion-separation capabilities for
different radiator types will be discussed as well as its dependency on
the geometry of the MWPC.

HK 12: Instrumentation

Zeit: Montag 16:30-19:00

Gruppenbericht HK 12.1 Mo 16:30 P 3
The New Trigger and Data Acquisition System of HADES
- First In-beam Experience* — eJaNn MicHEL for the HADES-
Collaboration — Goethe-University, Frankfurt

The High Acceptance DiElectron Spectrometer (HADES) is located
at the SIS-18 accelerator at the GSI Helmholtz Center for Heavy Ion
Research in Darmstadt. Since 2002 several experiments with light and
medium sized collision systems at incident energies between 1 and 3.5
AGeV were conducted. Recently, the spectrometer was upgraded to
reach highest event rates even in the heaviest mass systems.

In this context, the data acquisition was completely replaced to be
able to record data at event rates of 20 kHz for heavy ion collisions
and up to 100 kHz for light systems. The new electronics is based
on universal FPGA-equipped platforms to reach high data bandwidth
combined with very low latencies. Additional flexibility is achieved by
adding a unified configuration and monitoring interface to all front-
ends. All data-transport is based on optical fibers to reduce the elec-
tromagnetic noise environment in the detector. In August 2011, a first
test-experiment with Au+Au at 1.25 AGeV was conducted success-
fully. In this contribution, the HADES Upgrade is presented, the DAQ
network is described and first in-beam experiences are shown.

*This work is supported by BMBF (06FY9100I), EU FP6, GSI,
EMMI and HIC for FAIR.

HK 12.2 Mo 17:00 P 3
Datenerfassung fiir das BGO-OD Experiment an ELSA * —
eDAaNIEL HaMMANN fiir die BGO-OD-Kollaboration — Physikalisches
Institut, Universitdt Bonn

2011 hat das BGO-OD Experiment an ELSA seinen Betrieb aufge-
nommen. Zur Untersuchung der Photoproduktion von Mesonen sollen
dabei insbesondere gemischt geladene/neutrale Endzusténde beobach-
tet werden. Hierzu besteht der Aufbau aus einem BGO-Kalorimeter,
welches den grofiten Teil des Raumwinkels abdeckt und einem Dipol-
Spektrometer in Vorwéartsrichtung. Zur Spurmessung kommen grofs-
flachige Driftkammern und szintillierende Fasern zum Einsatz. Eine
Szintillatorwand hinter dem Spektrometer dient zur Bestimmung der
Flugzeit und damit zur Identifikation der Teilchen.

Sowohl das allgemeine Konzept, als auch Daten zur Leistungsféhig-
keit der Datenerfassung wahrend der ersten Teststrahlzeiten werden
vorgestellt.

* gefordert durch die DFG im Rahmen des SFB / TR 16

HK 12.3 Mo 17:15 P 3
Digitale Signalverarbeitung fiir das CALIFA-Barrel Kalori-
meter — eMAaX WINKEL, MICHAEL BENDEL, MicHAEL BOHMER, Ro-
MAN GERNHAUSER, FLorIAN KURz und Tupr LE BLEis fiir die R3B-
Kollaboration — Technische Universitdt Miinchen, Garching, Deutsch-
land

Das CALIFA-Barrel ist ein elektromagnetisches Kalorimeter, das das
Target des R3B-Detektorsystems an der neuen Forschungseinrichtung
FAIR umgeben wird. Es besteht aus 1.952 CsI(T1) Kristallen, welche
iiber Avalanche Photo Dioden (APD) ausgelesen werden.

Besondere Merkmale von CALIFA sind der hohe dynamische Ener-
giebereich (ca. 100 keV — 300 MeV), sowie die Moglichkeit zur Teilcheni-

Raum: P 3

dentifikation aus dem Szintillationssignal. Zu diesem Zweck wurde eine
digitale, Field Programmable Gate Array (FPGA) basierte Signalver-
beitung entwickelt. Die detektornahe Signalverarbeitung in Echtzeit
ermoglicht hohe Ereignissraten, sowie eine schnelle High-Level Trigger
Entscheidung (¢ < 1us) fir nachfolgende Detektoren.

Neben dem Konzept der Signalverarbeitung werden in die-
sem Vortrag ein neuer Algorithmus zur Teilchenidentifizierung, ein
Prototyp fiir einen detektorweiten, digitalen Multiplizitats- und
Energiesummen-Trigger, sowie die Ergebnisse eines Testexperiments
an einem 24 MeV Protonenstrahl vorgestellt.

Diese Arbeit wurde unterstiitzt durch BMBF(06MT9156) und DFG
(EXC153).

HK 124 Mo 17:30 P 3
SRAM FPGA Finite State Machines in Particle Physics Ex-
periments: Beamtest Results — eJano GEeBELEIN' and Upo
KesscuuLL? for the CBM-Collaboration — Infrastruktur und Rechn-
ersysteme in der Informationsverarbeitung, Goethe-Universitat Frank-
furt am Main, Senckenberganlage 31, 60325 Frankfurt am Main,
Deutschland — 2Hochschulrechenzentrum, Goethe-Universitit Frank-
furt am Main, Senckenberganlage 31, 60325 Frankfurt am Main,
Deutschland

Continuous research and development in the field of particle acceler-
ator detector electronics focusing on Static Random Access Memory
(SRAM) Field Programmable Gate Arrays (FPGA) confirmed that the
use of fault tolerance techniques is inevitably required for safe opera-
tion in radiation susceptible environments. Therefore, several formerly
presented research results dealt with the well-known partial configu-
ration scrubbing, especially blind scrubbing, supported by a minority
of such devices. Current approaches address techniques on Register-
Transfer-Level, especially Hamming based Finite State Machine (FSM)
design, in combination with Triple Modular Redundancy (TMR). Due
to the fact that commercially available tools which apply global TMR
fault tolerance to existing hardware designs are quite expensive and
are working on netlists only, manual Hamming FSM designs with TMR
have been created and tested in GeV proton particle beam at the COSY
accelerator in Juelich, Germany.

HK 12.5 Mo 17:45 P 3
Development of a Deadtime Measurement System for the
COMPASS experiment using FPGA technology — eOLIVER
FrReEYERMUTH — Physikalisches Institut, Universitdt Bonn on behalf
of the COMPASS collaboration

The muon beam of the COMPASS experiment at CERN has a large
halo component which causes unwanted triggered events. A veto sys-
tem is used to suppress these. In this presentation, an FPGA based
system using the method of delayed coincidences will be presented to
measure the losses in muon flux due to random coincidences. In com-
parison to the existing setup, the new system will have the ability to
measure with several independent delays in parallel and thus allow us
to study possible modulations of the beam.

HK 12.6 Mo 18:00 P 3
CBM First-Level Event Selector Concept — eDirk Hut-
TER, JAN DE CUVELAND, and VOLKER LINDENSTRUTH for the CBM-
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Collaboration — Frankfurt Institute for Advanced Studies, Goethe
University, Frankfurt, Germany

The CBM experiment at the future FAIR facility is designed to study
QCD predictions at high baryon densities. The CBM First-Level Event
Selector (FLES) is the central event selection system of the experiment.
Designed as a high-performance computing cluster its task is an on-
line analysis of the physics data at a total data rate of 1 TByte/s.
As CBM is based on free-running, self-triggered detectors deliver-
ing timestamped data streams, there is no inherent event separa-
tion. Thus, classical approaches for global event building and event
selection are not applicable. Instead of classical event building, the
FLES has to combine the data from approximately 1000 input links to
self-contained, overlapping processing intervals and distribute them to
compute nodes. A high-bandwidth COTS network as well as dedicated
custom FPGA boards providing time-addressed access to buffered data
are needed. Subsequently, specialized event selection algorithms ana-
lyze these processing intervals in 4-D, identify events, and select those
relevant for storage. Depending on the chosen CBM subsystem setup
and selection scenario, two-staged interval building and event selection
are foreseen.

An overview of the considered FLES architecture and studies on
interval building are presented.

HK 12.7 Mo 18:15 P 3
Entwicklung der CBM-RICH Prototyp Kamera basierend auf
H8500 MAPMTs und nXYter-Auslese * — eCHRISTIAN PauLy
fiir die CBM-RICH-Kollaboration — Universitat Wuppertal

Das Compressed Baryonic Matter Experiment (CBM) ist eines der
grofen Experimente, welches im Rahmen des Facility for Antiproton
and Ion research, FAIR, entwickelt wird. Ziel ist die Untersuchung des
QCD Phasendiagramms insbesondere im Bereich hoher Baryonendich-
te anhand von Schwerionenkollisionen in fixed target Experimenten
bei Strahlenergien im Bereich 8-45 GeV /Nukleon. Eine der wesentli-
chen Detektorkomponenten zur Teilchenidentifikation stellt ein RICH-
Detektor mit CO2 Gas Radiator und Photomultiplier Auslese dar. Ein
erster Prototyptest dieses Detektors erfolgte im Herbst 2011 am CERN
PS Teststrahl. Hierfiir wurde ein Prototyp des Photodetektors mit 16
Hamamatsu H8500 MAPMTs und insgesamt 1024 Kanélen entwickelt.
Die kompakte Ausleseelektronik basiert auf dem nXYter Chip [1], ei-
nem custom-ASIC mit 128 Kanilen Zeit- und Amplitudenmessung,
urspriinglich fiir die Auslese von Silizium-Detektoren entwickelt.

Zur exakten Spurrekonstruktion wahrend dieser, wie auch weiterer
Teststrahlzeiten wurden ausserdem zwei kompakte, ortsaufgeloste Fa-
serhodoskope entwickelt, die Auslese basiert ebenfalls auf dem H8500
MAPMT in Verbindung mit dem nXYter. Wir berichten iiber Details
dieser Entwicklungen, insbesondere auch in Hinsicht auf die notwendi-
ge Anpassung der Ausleseelektronik.

[1] A.S.Brogna et al, Nucl. Instr. Meth. A 568 (2006) 301.
* geférdert durch BMBF Verbundforschung 06WU91951

HK 12.8 Mo 18:30 P 3
Strahlenhirte eines hochohmigen CMOS Monolithic Active
Pixel Sensors bis 3:10n,/cm?* — eDenNis DoERING — Goethe-
Universitat, Frankfurt

Die Strahlenhérte von monolithischen CMOS-Pixelsensoren (MAPS),
wie sie im ILC, im Heavy-Flavour-Tracker von STAR und Mikro-
Vertex-Detektor von CBM verwendet werden sollen, ist im vergan-
genem Jahrzehnt stark verbessert worden. So konnte vor kurzem un-
ter Verwendung eines hochohmigen aktiven Volumens die Strahlen-
harteanforderungen des CBM-Experimentes von 1013115,1-,/cm2 erfiillt
werden. Dadurch motiviert, wurde mit Hilfe des hochohmigen Sensors
MIMOSA-18AHR die Strahlenhérte als Funktion der Pixelgrofe ver-
messen.

Die Ergebnisse dieser Studie legen nahe, dass bei geeigneter Kiihlung
und einer kleinen Pixelgréfe (10um) eine Strahlenhérte von mindes-
tens 3-10'4neq/ecm? erreicht worden ist, was eine neue Gréfenordnung
in Bezug auf Strahlenhirte von CMOS-Sensoren darstellt.

*geférdert durch das BMBF (06FY9099I), HIC for FAIR und GSIL

HK 12.9 Mo 18:45 P 3
Low-mass Aluminum Microstrips for Data Transmission in
the PANDA MVD — eTommaso QuacrLi2, DanieLa CALvoZ2,
PaoLo DE REemIcis?, Marco MicNoNE2, ROBERT ScHNELL!, and
RicuARD WHEADON? — !Helmbholtz-Institut fiir Strahlen- und Kern-
physik, Rheinische Friedrich-Wilhelms-Universitdt Bonn, Nussallee 14-
16, D-53115, Bonn, Germany — 2Istituto Nazionale di Fisica Nucleare,
Sezione di Torino, Via Pietro Giuria 1, 10125 Torino, Italy

Among the requirements of the PANDA Micro-Vertex-Detector (MVD)
there are the capability to handle a high data rate with a continu-
ous readout and a low material budget. These requirements, together
with the layout constraints, demand dedicated low-mass cables for data
transmission. Differential microstrips, realized with aluminum tracks
laminated on a polyimide support, have been produced and experi-
mentally tested for both electrical functionality and radiation hard-
ness, using signal integrity techniques. Furthermore, the capability of
the cables to cope with the SLVS signaling standard has been inves-
tigated. An overview of the results will be presented, examining the
upper frequency limits of the samples and the dependences on layout
and track width.

Finally, special focus will be given to the results of the radiation
hardness measurements, performed with neutron irradiation at the re-
search reactor at LENA (Pavia) and with proton irradiation at the
cyclotron in Bonn.

Supported by INFN and BMBF.

HK 13: Struktur und Dynamik von Kernen

Zeit: Montag 16:30-19:00

Gruppenbericht HK 13.1 Mo 16:30 P 4
Experimental Studies of Pygmy and Giant Resonances in
Exotic Nuclei - Status and Perspectives — eDominic Rossi!,
THOMAS AUMANN2, KONSTANZE BORETZKY!, ROMAN GERNHAUSER?,
JeENs VoLkerR Krarz*, REINER KRUCKEN®?, CHRISTOPH LANGER?®,
Tupr LE Brris®, Orca Lepvosukina®, RaLr Prac!, and RENE
REiFARTH® for the R3B-Collaboration — 'GSI Helmholtzzentrum
fiir Schwerionenforschung GmbH, Darmstadt — 2Technische Univer-

sitdt Darmstadt — 3Technische Universitit Miinchen — “Johannes
Gutenberg-Universitit, Mainz — 5Goethe-Universitit, Frankfurt am
Main

Coulomb excitation is a powerful tool to investigate the collective re-
sponse of exotic nuclei, providing a unique insight into the dynamical
properties of nuclei located far from stability. Using this technique,
their dipole strength can be measured, providing valuable information
not only for the nuclear equation-of-state through the observation of
the Pygmy Dipole Resonance (PDR), but also for nucleosynthesis sce-
narios, such as the rp-process.

Several experiments have been carried out in the past years using
the R3B-LAND setup at GSI in Darmstadt, in which the Coulomb
excitation of unstable nuclei has been investigated in a kinematicaly
complete manner. Selected results of these campaigns will be presented,

Raum: P 4

with a main focus on the PDR mode. The experimental goals of fu-
ture experiments at the R3B setup will be discussed as well, revealing
a strategy to not only gain a deeper understanding of the PDR, but
also to disentangle the dipole and quadrupole contributions in exotic
nuclei.

HK 13.2 Mo 17:00 P 4
Nuclear Breakup of 17Ne and its Two-Proton Halo Struc-
ture — oFELIX WAMERs!, THoMAs AuMANN!, CARLOS BERTULANI?,
LeoNiD CHULKOV?S, MicHAEL HEIL3, JUSTYNA MARGANIECY®, RALF
Prac36, and Haik Simon3 for the R3B-Collaboration — !Institut
fiir Kernphysik, TU Darmstadt, Darmstadt, Germany — 2Texas A&M
University-Commerce, Commerce, USA — 3Kernreaktionen und Nuk-
leare Astrophysik, GSI, Darmstadt, Germany — *ExtreMe Matter In-
stitute, GSI, Darmstadt, Germany — °JINA, Notre Dame, USA —
6Goethe Universitét, Frankfurt, Germany

17Ne is a proton-dripline nucleus that has raised interest in nuclear-
structure physics in recent years. As a (150-+2p) Borromean 3-body
system, it is often considered to be a 2-proton-halo nucleus, yet lacking
concluding experimental quantification of its structure. We have stud-
ied breakup reactions of 500 AMeV 17Ne secondary beams in inverse
kinematics using the R3B-LAND setup at GSI. The foci were on (p,2p)
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quasi-free scattering on a CH2 target, and on one-proton-knockout re-
actions on a carbon target. Recoil protons have been detected with
Si-Strip detectors and a surrounding 4pi Nal spectrometer. Further-
more, projectile-like forward protons after one-proton knockout from
17Ne have been measured in coincidence with the 150 residual core.
The resulting relative-energy spectrum of the unbound 16F, as well
as proton-removal cross sections with CH2 and C targets, and the
transverse-momentum distributions of the residual fragments will be
presented. Conclusions on the ground-state structure of 17Ne will be
discussed. This work was supported by HIC for FAIR.

HK 13.3 Mo 17:15 P 4
Exclusive measurements of (p,pX) neutron and proton knock-
out reactions on 5"Ni — eALINA MovsEsyan for the LAND-R3B-
Collaboration — TUD, Schlossgartenstr.9, 64289 Darmstadt, Germany

In this presentation, an exclusive experimental approach for the inves-
tigation of the shell structure of exotic nuclei using proton-induced
knockout reactions is discussed. The experiment performed at the
LAND-R3B facility at GSI allowed for an analysis of (p,2p) as well as
for the first time (p,pn) reactions in inverse kinematics from kinemat-
ically complete measurements of the incoming and outgoing channels.
Hereby, results for one-proton and one-neutron knockout reactions on
the radioactive isotope 57Ni will be discussed. The quasi-free-knockout
character of the reactions was identified event-by-event by the recon-
structed angular correlations of the scattered nucleons. Inclusive mo-
mentum distributions of the residual ®Co and 56Ni fragments and
corresponding (p,2p) and (p,pn) reaction cross sections were deduced.
The experimental setup is also capable to distinguish different reaction
channels by observing the gamma decay of excited fragments. Partic-
ularly, an analysis of excited °9Ni residues was carried out, allowing
the separation of different angular momentum states of the knocked-
out neutron in the 57Ni ground state. The results will be compared to
knockout reactions induced by a Be target and to theoretical estimates.
This work is supported by HIC for FAIR and EMMI.

HK 13.4 Mo 17:30 P 4
Quasi-free knock-out reactions in inverse kinematics at
R3B/LAND-setup — eVALERII PaNIN', THoMAS Aumann!, and
JonarHAN TavLor? for the LAND-R3B-Collaboration — 1TU Darm-
stadt, Germany — 2University of Liverpool, UK

An important part of the physics program at the future R3B (Reactions
with Relativistic Radioactive Beams) experiment at FAIR will be based
on the study of a kinematical complete measurement of proton-induced
reactions. These are in particular the quasi-free scattering processes of
the type (p,2p), (p,pn), (p,pa) etc, which will be used to study the
single-particle and cluster structure of neutron-proton asymmetric nu-
clei and the role of nucleon-nucleon correlations in nuclei. A prototype
setup for the detection of high-energy protons in (p,2p) reactions in
coincidence with forward emitted light particles and heavy fragments
has been built based on an array of Si micro-strip detectors for track-
ing and thick Nal scintilators for energy measurements. In the present
bemchmark experiment with 12C the knock-out reactions from dif-
ferent single-particle states have been identified, including knock-out
from the Os state by reconstructing the excitation-energy spectrum of
residual 1B utilizing v spectrometry and the invariant-mass method.
This work is supported by the Hessian LOEWE initiative through HIC
for FAIR.

HK 13.5 Mo 1745 P 4

Gesamte Dipolstidrke in 129Sn mit polarisierter Protonen-

streuung — eANNA MaRria KrumbnoLz!, PETER NEUMANN-
CoseL!, IryNA Porrorarskal, ANDREAs KRUGMANN!, JOHANNES
Simonis! und AtsusHiT Tamn? — 'TU Darmstadt — 2Research

Center for Nuclear Physics, Osaka, Japan

Mit Protonenstreuung unter extremen Vorwéartswinkeln lassen sich
elektrische und magnetische Dipolanregungen ober- und unterhalb der
Neutronenseparationsenergie messen [1]. Durch experimentelle Ent-
wicklungen am Research Center for Nuclear Physics in Osaka, Japan
[2] kann bei mittlerer Energie von 300 MeV mit einem polarisierten
Protonenstrahl unter 0° gemessen werden. Dabei wird eine hohe Ener-
gieauflésung von 25 keV erreicht. Fiir die Separation von E1- und
M1-Anteilen werden zwei unterschiedliche Methoden eingesetzt: Ei-
ne Multipolentfaltung der Winkelverteilung der Wirkungsquerschnit-
te mit Hilfe von DWBA Rechnungen, und eine modellunabhéngige
Analyse von Polarisationstransferobservablen. Ergebnisse der aktuel-
len Analyse werden présentiert.

[1] A. Tamii et al., Phys. Rev. Lett. 107, 062502 (2011).

[2] A. Tamii et al., Nucl. Inst. Meth. A 605, 326 (2009).
* Supported by DFG under contracts SFB 634 and NE 679/3-1.

HK 13.6 Mo 18:00 P 4
Discovery and Cross-Section Measurement of Neutron-Rich
Isotopes in the Element Range from Neodymium to Platinum
at the FRS — eFaB1o FarINON for the S392-Collaboration — GSI,
Darmstadt, Germany

With a new detector setup and the high-resolution performance of
the fragment separator FRS at GSI we discovered 57 new isotopes

in the atomic number range of 60< Z < 78: 159-161Nq, 160-163pyy,
163—166gyy, 167—168fy, 167—171Gq 169—171}, 171174y 173-176y],
9 b b bl K ’

1767178Er, 1787181Tm’ 1837185Yb7 1877188Lu7 lngf, 1937194Ta’

196197y 199-200Re 201-203(g 204—205[; apd 206-209P¢ The new
isotopes have been unambiguously identified in reactions with a 238U
beam impinging on a Be target at 1 GeV/u. The isotopic production
cross-section for the new isotopes have been measured and compared
with predictions of different model calculations. These results will be
presented.

HK 13.7 Mo 18:15 P 4
Pygmy dipole resonance and neutron skin in 208Pb* —
eIryNA PorTOrRATSKA!, PETER VON NEUMANN-COSEL!, VLADIMIR
Yu. PoNoMAREV!, ArsusHl Tawmi?, and SERGEJ Bassauer! —
Hnstitut fiir Kernphysik, TU Darmstadt, Deutschland — 2RCNP, Os-

aka University, Japan

A benchmark experiment on 298Pb shows that polarized proton inelas-
tic scattering at very forward angles including 0° is a powerful tool for
studies of electric dipole (F1) and spin magnetic dipole (M1) modes
in nuclei over a broad excitation energy range to test up-to-date nu-
clear models. For the separation of E1/M1 contributions two different
independent methods are applied, viz. a multipole decomposition of
the angular distribution of the cross sections utilizing DWBA calcula-
tions and a model-independent analysis based on polarization transfer
coefficients. Such an experiment allows the extraction of the complete
electric dipole strength including the pygmy dipole resonance and de-
termine its global features. Utilizing recent theoretical results [1,2] in
combination with the extracted electric dipole nuclear polarizability
ap one is able to constrin the neutron skin in 2°%Pb [3] and thereby
the symmetry energy relevant for the description of the neutron stars.
(1] P.-G. Reinhard and W. Nazarewicz, Phys. Rev. C 81, 051303(R)
(2010).

[2] J. Piekarewicz, Phys. Rev. C 83, 034319 (2011).

3] A. Tamii et al., Phys. Rev. Lett. 107, 062502 (2011).

* Supported by DFG under contracts SFB 634 and NE 679/3-1.

HK 13.8 Mo 18:30 P 4
Untersuchung der Pygmydipolresonanz in !24Sn
oFRIEDERIKE ScHLUTER!, JaNis ENDREs!, MarrTuias FRiTzscHEZ,
NoORBERT PIETRALLAZ, CHRISTOPHER RoMIic2, DENIZ SAVRAND#,
KERSTIN SONNABEND®,  ANDREAS ZiLges! und  MARKUS
ZWEIDINGER? — lInstitut fiir Kernphysik, Universitdt zu Koln
— ZInstitut fiir Kernphysik, Technische Universitit Darmstadt —
3ExtreMe Matter Institute EMMI and Research Division, GSI —
4Frankfurt Institute for Advanced Studies — ®Institut fiir Angewand-
te Physik, Goethe Universitit, Frankfurt

In den letzten Jahren wurde die elektrische Pygmydipolresonanz mit
verschiedenen experimentellen Methoden erforscht. Die Pygmydipol-
resonanz des Kerns 124Sn wurde anhand eines (o, a’vy) Experiments
untersucht [1], wobei Zustande beobachtet wurden, die aus einem vor-
herigen (v,7’) Experiment [2] nicht bekannt waren. Aus diesem Grund
wurde der Kern 124Sn in einem Kernresonanzfluoreszenz-Experiment
erneut untersucht. Das Experiment wurde am supraleitenden Darm-
stadter Elektronen-Linearenbeschleuniger S-DALINAC mit einer End-
punktsenergie von 7,8 MeV durchgefiihrt. Die zuvor in (v,v’) unbe-
obachteten Zustinde konnten in diesem neuen Experiment beobachtet
werden. Fiir alle Ubergiinge wurde die B(FE1)1-Stérke berechnet und
mit einer QPM Rechnung [1] verglichen und beziiglich ihrer Fragmen-
tierung und Verteilung der B(E1)7-Starke analysiert.

Geférdert durch die DFG (ZI 510/4-1), SFB 634 und EMMI.

[1] J. Endres et al., Phys. Rev. Lett. 105 (2010) 212503.

[2] K. Govaert et al., Phys. Rev. C 57 (1998) 2229.

HK 13.9 Mo 1845 P 4
Search for pygmy resonances in proton-rich Argon isotopes —
eOLGA LepvosukiNal2 and Curistopn Langer?3 for the LAND-
R3B-Collaboration — !Physik Department TU Miinchen, Garching,
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Germany — 2GSI Helmholtzzentrum fiir Schwerionenforschung, Darm-
stadt, Germany — SIKP Institut fiir Kernphysik, Universitit Frankfurt
am Main, Germany

Since the discovery of pygmy resonances in neutron-rich nuclei a par-
ticular attention was paid to their analogues in proton-rich nuclei.
Conceptually, RQRPA calculations predict the appearance of dipole
strength for proton-rich nuclei like 32Ar in the low-energy region be-
tween 8-10 MeV excitation energy. However a significant drop of reso-
nance strength is expected for the 34Ar. In contrast to the neutron-rich
nuclei for which the existence of the pygmy resonances was justified by

both theory and experiment, the proton-rich nuclei study is lacking a
clear experimental confirmation yet. Aiming on the observation of the
proton pygmy resonances, we have performed an experiment with a
production of radioactive isotopes 32Ar and 34Ar via fragmentation of
a 800 AMeV primary 36Ar beam on a beryllium target. The produced
proton-rich isotopes are subsequently sent onto a lead target of the
LAND-R3B setup. The dipole response is observed using the Coulomb
excitation method in inverse and complete kinematics. Current status
of the data analysis and preliminary results will be presented.

This work was supported by GSI F&E and BMBF.

HK 14: Schwerionenkollisionen und QCD Phasen

Zeit: Montag 16:30-19:00

Gruppenbericht HK 14.1 Mo 16:30 P 5
Fractional electric charge and quark confinement — eSam
R. Epwarps!, ANDRE STERNBECK?, JOHANNES WEYRICH!, PHILIPP
Scior?!, and Lorenz voN SMEKAL! — lInstitut fiir Kernphysik, TU
Darmstadt, Germany — 2Institut fiir Theoretische Physik, Universitit
Regensburg, Germany

It is usual to treat quantum chromodynamics (QCD) as an isolated
theory when studying non-perturbative phenomena such as quark con-
finement. The finite temperature deconfinement transition of the pure
gauge theory (i.e. static quarks) is then characterized by the breaking
of center symmetry. It mirrors the order-disorder transition of a 3-state
Potts model, with center vortices playing the role of spin interfaces.
This elegant description is spoiled by the introduction of dynamical
quarks, which explicitly break center symmetry. Note, however, that
quarks also carry fractional electric charge. This bestows the Standard
Model with a hidden global symmetry that combines the centers of
the color and electroweak gauge groups. A color center phase may be
compensated by an electromagnetic one. The corresponding combined
defects may be relevant for confinement, much like ordinary center vor-
tices are in pure SU(N) gauge theories. We explore this possibility in
a 2-color model with dynamical Wilson quarks carrying half-integer
electric charge.

HK 14.2 Mo 17:00 P 5
Wechselspiel zwischen inhomogenen chiral gebrochenen Pha-
sen und farbsupraleitenden Phasen stark wechselwirkender
Materie — eDANIEL NowaKOwsKI, STEFANO CARIGNANO und Mi-
cHAEL BuBaLLA — Institut fiir Kernphysik, Technische Universitit
Darmstadt

Im Rahmen eines Zwei-Flavor-Nambu—Jona-Lasinio-Modells untersu-
chen wir das Phasendiagramm stark wechselwirkender Materie. Kiirz-
lich wurde fiir ein solches Modell gezeigt, dass neben den bekann-
ten homogenen Phasen auch inhomogene Phasen auftreten koénnen,
in denen der chirale Ordnungsparameter raumlich variiert. In diesem
Vortrag diskutieren wir, inwieweit das Auftreten von farbsupraleiten-
den Phasen diese inhomogenen Regionen beeinflusst. In einem ersten
Schritt beschrédnken wir uns dabei auf eindimensionale rdumliche Mo-
dulationen des chiralen Ordnungsparameters und betrachten fiir den
farbsupraleitenden Fall nur die homogene 2SC-Phase. Fiir realistische
Parameter finden wir, dass die 2SC-Phase bei niedrigen Temperatu-
ren gegeniiber der inhomogenen chiral gebrochenen Phase energetisch
bevorzugt ist. Bei hoheren Temperaturen gibt es dagegen Bereiche im
Phasendiagramm, in denen die inhomogene chiral gebrochene Phase fa-
vorisiert ist. Als Ausblick diskutieren wir die moglichen Auswirkungen
inhomogener farbsupraleitender Kondensate auf das Phasendiagramm.

HK 14.3 Mo 17:15 P 5
Chiral crystals and inhomogeneous islands — eSTEFANO CARIG-
NaNO and MicHAEL BuBaLLA — Institut fuer Kernphysik, TU Darm-
stadt

I will discuss some recent developments in the study of inhomo-
geneous chiral symmetry breaking phases within the Nambu—Jona-
Lasinio model. In particular, after briefly introducing the formalism,
I will compare different kinds of possible crystalline shapes for a spa-
tially modulated chiral condensate, in order to determine which is the
energetically favored way for the system to spontaneously break chiral
symmetry.

HK 144 Mo 17:30 P 5

Raum: P 5

Chiral and deconfinement transitions in QCD with 2
and 2 + 1 flavours — CHRisTIAN S. Fiscuer!'? and eJaNn
Luecker! — 1lInstitut fiir Theoretische Physik, Justus-Liebig-
Universitat Giefsen, Heinrich-Buff-Ring 16, D-35392 Giefsen, Germany
— 2GSI Helmholtzzentrum fiir Schwerionenforschung GmbH, Planck-
str. 1 D-64291 Darmstadt, Germany.

We investigate quantum chromodynamics at finite temperature and
chemical potential by solving the truncated Dyson-Schwinger equa-
tions for the quark and gluon propagator. In this setup we study chiral
and deconfinement transitions, from which the critical endpoint and
the existence of a quarkyonic phase can be determined. Since we ex-
plicitly take unquenching effects in the gluon into account, we are able
to include strange quarks and to study the gluon propagator in vicinity
of the phase transition.

HK 145 Mo 1745 P 5
The thermal transition from twisted mass lattice QCD — OwEe
PHiLIPSEN and e CHRISTOPHER PINKE — Goethe Universitat Frankfurt
am Main

We report on present investigations of the QCD phase diagram using
lattice QCD with two flavours of twisted mass fermions. In particular,
the determination of the thermal tranistion will be discussed.

HK 14.6 Mo 18:00 P 5
Propagatoren zwei-dimensionaler Yang-Mills-Theorie in
Landau Eichung — eMarkus Huser!, AxeL Maas? und Lo-
RENZ VON SMEKAL! — lInstitut fiir Kernphysik, Technische Universi-
tat Darmstadt, Schlossgartenstr. 9, 64289 Darmstadt — 2Theoretisch-
Physikalisches Institut, Friedrich-Schiller Universitéit Jena, Max-Wien-
Platz 1, 07743 Jena

Funktionale Methoden wie die funktionale Renormierungsgruppe und
Dyson-Schwinger-Gleichungen sind sehr vielversprechend zur Untersu-
chung des QCD-Phasendiagramms insbesondere bei endlichen Dich-
ten, weil es kein Vorzeichenproblem gibt, wie es bei Monte-Carlo-
Simulationen auftritt. Gleichzeitig stellen letztere aber auch eine wich-
tige komplementire Methode dar, welche zum Teil die Moglichkeit
eines direkten Vergleichs grundlegender Grofien wie der Propagato-
ren bietet. Eine Schwierigkeit am Gitter ist es, niedrige Impulse zu
erreichen. Deswegen werden oft auch Simulationen in zwei und drei
Dimensionen durchgefiihrt, wo groftere Gitter verwendet werden kon-
nen. Dabei stellte sich heraus, dass das Verhalten in zwei Dimensionen
qualitativ anders ist als in drei und vier Dimensionen. Hier untersu-
chen wir die Propagatoren zwei-dimensionaler Yang-Mills Theorie mit
Dyson-Schwinger-Gleichungen, um das Zusammenspiel der beiden Me-
thoden nicht nur in drei und vier Dimensionen sondern auch in zwei
Dimensionen zu verstehen.

HK 14.7 Mo 18:15 P 5
Yang-Mills and QCD Thermodynamics from Functional
Methods — eLEONARD FISTER and JAN MARTIN PawLowski —
Universitat Heidelberg

We study the temperature dependence of correlators in Yang-Mills
theory and QCD. For this purpose we utilise a purely thermal renor-
malisation group flow equation, and obtain the full thermal propa-
gators. Interestingly, the electric screening mass is sensitive to the
confinement-deconfinement phase transition. We also compute ther-
modynamic quantities such as the pressure for Yang-Mills theory, and
discuss first results of a computation of correlation functions and ther-
modynamics in full QCD.
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HK 14.8 Mo 18:30 P 5
The Thirring Model at Finite Density with Stochastic Quan-
tization — eCHRISTIAN ZIELINSKI, JAN MARTIN PawLowski, and
IoN-Ormvmpiu StamMaTESCU — Institute for Theoretical Physics, Uni-
versity of Heidelberg, Heidelberg, Germany

The Thirring model at finite density is suffering from a severe sign
problem. G. Parisi proposed already in 1983 that stochastic quantiza-
tion, namely a complex Langevin evolution, could solve this problem.
In the literature there are both positive and negative results known
regarding the correctness of the method, but to this day solid theoret-
ical foundations are missing. We aim to check for the applicability of
complex Langevin evolutions to the Thirring model by comparing an-
alytical with numerical results. In 0+1 dimensions we solve the lattice
model exactly, in 2+1 dimensions we derive an approximate partition
function by employing the heavy dense limit. We present and discuss

our recent findings.

HK 14.9 Mo 1845 P 5
Polyakov-Quark-Meson-Modell mit skalenabhéingiger
Polyakov-Loop-Variablen — ePioTr Piasecki und LORENZ VON
SMEKAL — Institut fiir Kernphysik, Technische Universitdat Darmstadt

Wir untersuchen ein zwei-Flavor Polyakov-Quark-Meson-Modell fiir
die QCD mit Hilfe der funktionalen Renormierungsgruppe in der soge-
nannten Local-Potential-Approximation. Dabei werden die Flussglei-
chungen schrittweise unter Beriicksichtigung der Skalenabhéngigkeit
der Polyakov-Loop-Variablen & fiir kleine Skalenintervalle gelost. Auf
diese Weise demonstrieren wir die Effekte des Renormierungsgruppen-
flusses von ® durch Vergleich thermodynamischer Variablen mit her-
kémmlichen Rechnungen fiir skalenunabhéngiges ®.

HK 15: Hadronenstruktur und -spektroskopie

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 15.1 Di16:30 RW 1
Messung von Doppelpolarisationsobservablen mit dem
CBELSA /TAPS-Experiment — eJaN HArrMANN fiir die
CBELSA/TAPS-Kollaboration — HISKP, Nussallee 14-16, 53115
Bonn

Ein wichtiger Schritt zum Verstdndnis der Baryonen ist eine préazise
Kenntnis ihrer Anregungszustiande und deren Zerfialle. Aufgrund der
kurzen Lebensdauer der entsprechenden Resonanzen sind die zu ei-
ner Reaktion beitragenden Resonanzen breit und iiberlappen in den
Daten meist stark. Um sie zu identifizieren und genauer zu untersu-
chen, muss eine Partialwellenanalyse durchgefiihrt werden. Um eine
eindeutige Losung zu erhalten, ist neben der Messung von differentiel-
len Wirkungsquerschnitten die Messung von Einfach- und Doppelpo-
larisationsobservablen unabdingbar.

Das Crystal-Barrel/ TAPS Experiment am Elektronenbeschleuniger
ELSA eignet sich durch seine Raumwinkelabdeckung von nahezu 47
und seiner hohen Detektionseffizienz fiir Photonen besonders gut zur
Untersuchung der Photoproduktion von neutralen Mesonen am Nukle-
on. Die Verfiigbarkeit eines linear oder zirkular polarisierten Strahls
und eines longitudinal oder transversal polarisierten Targets macht es
moglich, Doppelpolarisationsobservablen iiber einen weiten Energiebe-
reich zu messen. Dabei werden Resonanzen mit Massen von bis zu 2.5
GeV zuginglich.

In diesem Vortrag werden Ergebnisse der am CBELSA/TAPS-
Experiment gemessenen Doppelpolarisationsobservablen prasentiert.
Gefordert durch die Deutsche Forschungsgemeinschaft (SFB/TR 16).

HK 15.2 Di17:00 RW 1
Messung von Polarisationsobservablen in der w Photoproduk-
tion* — eHoLGER EBERHARDT fiir die CBELSA /TAPS-Kollaboration
— Physikalisches Institut der Universitdt Bonn

Ziel des Crystal-Barrel/ TAPS-Experimentes am Bonner Elektronen-
Beschleuniger ELSA ist die Untersuchung von spezifischen Nukleon-
Resonanzzustdnden durch Photoproduktion von Mesonen. Zu diesem
Zweck ist die Messung von Polarisationsobservablen unabdingbar. Aus
diesem Grund werden zur Zeit Doppelpolarisationsexperimente mit
polarisiertem Target und polarisierten Photonen durchgefiihrt. Dieser
Vortrag befasst sich mit meiner Analyse der Reaktion ¥p — pw — p3ry
unter Verwendung linear bzw. zirkular polarisierter Photonen, sowie
einem longitudinal polarisierten Target. Die extrahierten Observablen
¥, ¥x, G, Gx und E tragen zur Aufklarung des Produktionsmechanis-
mus des w-Mesons bei.

* gefordert durch die Deutsche Forschungsgemeinschaft (SFB/TR-16)

HK 15.3 Dil17:15 RW 1
Parity-violating asymmetry in d(€,e)np and measurement of
the axial vector form factor at Q? = 0.23 (GeV/c)?> — eDavip
BavLacuer Rios — Institut fiir Kernphysik, Mainz, Deutschland

The A4 collaboration at the MAMI facilities has measured the parity-
violating asymmetry in the quasi-elastic scattering of longitudinally
polarized electron on deuteron at backward angles and at a four mo-
mentum transfer of Q2 = 0.23 (GeV /c)2. This measurement is sensitive
to a linear combination of the strange magnetic vector form factor G},
and the axial form factor G 4. Combined with the measurement of the

Raum: RW 1

parity-violating asymmetry on proton at backwards and at the same
four momentum transfer it allows the experimental determination of
the axial form factor G 4.

HK 154 Dil17:30 RW 1
Neue Resultate vom A4-Paritédtsexperiment an MAMI —
eSEBASTIAN Baunack fiir die A4-Kollaboration — Institut fiir Kern-
physik, Universitat Mainz
Die A4-Kollaboration am Elektronenbeschleuniger MAMI mifit pa-
ritdtsverletzende Asymmetrien im Wirkungsquerschnitt der elasti-
schen Streuung polarisierter Elektronen an Protonen oder Deuteronen.
Hieraus lassen sich die Beitrédge von Strangequarks zu den Formfakto-
ren des Nukleons bestimmen.

Im Jahre 2011 wurde die Apparatur fiir Messungen unter Riickwarts-
winkel umgebaut und Daten bei niedrigen Impulsiibertriigen (Q2=0.1
GeV?) genommen. Die Messungen werden vorgestellt und erste Ergeb-
nisse prasentiert.

HK 15,5 Di 1745 RW 1
Messung der Polarisationsobservablen T in der 7°7° Photo-
produktion am Proton — eToBiAs SEIFEN fiir die CBELSA /TAPS-
Kollaboration — Helmholtz-Institut fiir Strahlen- und Kernphysik,
Nussallee 14-16, 53115 Bonn

Ein Ziel des Crystal-Barrel/TAPS-Experimentes am Elektronenbe-
schleuniger ELSA in Bonn ist die Untersuchung des Anregungsspek-
trums der Baryonen. Um die Beitrége einzelner Resonanzen mittels
einer Partialwellenanalyse eindeutig aus den Daten extrahieren zu kon-
nen, ist die Messung von Polarisationsobservablen unabdingbar.

Aufgrund der hohen Detektionseffizienz fiir Photonen und der nahe-
zu vollstandigen Raumwinkelabdeckung ist das Crystal-Barrel/TAPS-
Experiment besonders gut dazu geeignet die Photoproduktion von neu-
tralen Mesonen zu untersuchen. Mittels linear oder zirkular polari-
sierter Photonen und eines longitudinal oder transversal polarisierten
Butanoltargets werden aktuell Doppelpolarisationsmessungen durch-
gefiihrt.

Im Vortrag werden erste Ergebnisse der Messung der Targetasym-
metrie T in der Reaktion 7 p — pr70 vorgestellt.

Geférdert durch die Deutsche Forschungsgemeinschaft (SFB/TR16).

HK 15.6 Di18:00 RW 1
Measurement of the Double Polarization Observable E in
Photoproduction of 7 and 27° Mesons off Quasi-Free Protons
and Neutrons — eLiLIAN WITTHAUER and MANUEL DIETERLE for
the CBELSA /TAPS-Collaboration — Department of Physics, Univer-
sity of Basel, Klingelbergstrasse 82, 4056 Basel, Switzerland

Meson-Photoproduction is widely used to investigate the properties of
the nucleon and its excited states. Since the nucleon resonances are
broad and overlapping, it is very difficult to unravel the different res-
onance contributions. An adequate Partial Wave Analysis that would
yield the complete information about any reaction requires the de-
termination of single and double polarization observables. In case of
the free proton such experimental programs are well developed at the
JLAB, ELSA, and MAMI facilities, while so far much less is known
for the neutron, which can be studied only in quasi-free production
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reactions off light nuclei.

We will present very preliminary results of an ongoing experiment with
the Crystal-Barrel/TAPS setup at the ELSA electron accelerator fa-
cility in Bonn to determine the double polarization observable E in
photoproduction of 1 and 27% mesons of protons and neutrons, using
a polarized D-butanol target.

HK 15.7 Di18:15 RW 1
Einfach- und doppelpolarisierte Photoproduktion neutraler
Pionen im Schwellenbereich — ePETER-BERND OTTE fiir die A2-
Kollaboration — Institut fiir Kernphysik, Mainz, Germany

In diesem Vortrag gebe ich einen Uberblick und physikalische Moti-
vation iiber die Photoproduktion neutraler Pionen im Schwellenbe-
reich. Hierzu wurden zwei neue Experimente am Elektronenbeschleuni-
ger MAMI mit dem hermetischen CB-TAPS-Detektorsystem durchge-
fiihrt. Das erste Experiment verwendete einen linear polarisierten Pho-
tonenstrahl zusammen mit einem unpolarisierten Wasserstoff-Target.
Dies erlaubt erstmals eine modellunabhéngige Bestimmung der s- und
p-Partialwellenamplituden. Beim zweiten Experiment kamen zirkular
polarisierte Photonen und ein transversal polarisiertes Butanol-Target
(Mainz-Dubna Frozen-Spin-Target) zum Einsatz. Es werden neue Er-
gebnisse zu transversalen Target-Asymmetrien (T, F) gezeigt und mit
aktuellen Vorhersagen im Rahmen der Chiralen-Strérungstheorie und
effektiver Feld-Theorie verglichen.

HK 15.8 Di18:30 RW 1
Measurement of the Beam Asymmetry in Neutral Pion Pho-
toproduction from the Proton near Threshold — eDavip
HornNiDGE for the A2-Collaboration — Department of Physics, Mount
Allison University, Sackville, NB, Canada

A precise measurement of neutral pion photoproduction with a lin-
early polarized, tagged, photon beam and almost 4-pi detector in the
threshold region (and higher) was performed at the Mainz Microtron.

The Glasgow-Mainz tagged photon facility along with the Crystal
Ball/TAPS detector system and a cryogenic liquid hydrogen target
were used to obtain the total and differential cross sections simulta-
neously with the photon-beam asymmetry. This allowed for a precise
determination of the S-wave amplitude, all three P-wave amplitudes
and, for the first time, their energy dependence. The unitary cusp in the
S-wave amplitude arising from charged pion re-scattering was also ex-
amined, leading to the extraction of the cusp function for the real part
of the electric dipole amplitude. Results for the photon-beam asymme-
try differ from the only previous measurement, which was done with
the TAPS detector alone (PRL 87 232501). These data provide the
most stringent test to date of the predictions of Chiral Perturbation
Theory and its energy region of convergence.

HK 159 Di 1845 RW 1
First results of the Jiilich-COSY Spin-Filtering experiment —
eDIETER OELLERS for the PAX-Collaboration — Universita di Ferrara,
Dipartimento di Fisica, 44122 Ferrara Italy — Institut fiir Kernphysik,
Forschungszentrum Jiilich, 52428 Jiilich

The Polarized Antiproton EXperiments (PAX)-Collaboration pro-
poses to polarize an antiproton beam. Spin dependent attenuation of
a stored beam (spin-filtering) - proven to work with protons - is the
only method which has the capability to also work for antiprotons.
The machine, the experimental setup and the detection system has
been installed and commissioned at Jiilich-COSY. In September 2011
a spin-filtering experiment at T" = 49.3 MeV has been performed at
Jiilich-COSY with a stored proton beam.

With the achieved long beam lifetime of 7 ~ 8000s and a polarized
internal target with a density of d¢ = 4.5 - 1013/cm2 the sensitivity of
the detection system on the spin dependent cross section can be tested.
This talk will show a sketch of the experimental setup and focuses on
the analysis. The sensitivity of the polarimeter and it’s systematic ef-
fects are discussed in detail.

Supported by ERC Advanced Grant "Polpbar".

HK 16: Hadronenstruktur und -spektroskopie

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 16.1 Di16:30 RW 2

Strangeness with HADES - past, present, future — eELIANE
EprpLE — Excellence Cluster "Universe", 85748 Garching

The HADES collaboration has studied strangeness production at SIS
energies in different reactions: from medium-size collision systems
(Ar+XKCl) to proton induced reactions on heavy nuclei (p+Nb) and
elementary reactions (p+p). Depending on the system, strange parti-
cles can be used to probe different physics cases.

From the Ar+KCl data sample, the up to now most complete set of
strange particle species in the 1-2A GeV energy regime could be mea-
sured, including: K9, Kt, K—, ¢, A and the deeply sub-threshold Z~.
Also in a p+p run at a beam kinetic energy of 3.5 GeV the reconstruc-
tion of several strange particles has been carried out. The 3 (1385)*-
resonance and the A(1405)-resonance have been reconstructed in an
exclusive analysis and the investigation of differential Kg. yields, per-
formed previously for Ar+KCI has been continued. The aim hereby is
to compare the Kg production to a p+Nb collision measured at the
same beam kinetic energy in context of the kaon nucleon potential.
Overall a broad spectrum of measurements will be presented which
show the importance of strange probes for understanding the behaviour
of nuclear matter and production processes.

In the future of HADES, data from Au+Au and pion-induced reac-
tions will be available and this will allow to continue the differential
studies of strangeness under various conditions.

HK 16.2 Di 17:00 RW 2
Lambda- und phi - Produktion in Reaktionen von p + Nb
bei Ey;, = 3.5 GeV — eCHRISTIAN WENDIsCH fiir die HADES-
Kollaboration — Helmholtz-Zentrum Dresden-Rossendorf

Zum Verstandnis des Verhaltens von Strangeness tragenden Teilchen
in Kernmaterie sind neben dem Studium von Schwerionenkollisionen
insbesondere auch Untersuchungen von Nukleon-Kern-Stofsen geeignet,
die mit den Ergebnissen aus elementaren Nukleon-Nukleon Reaktionen
verglichen werden kénnen. Wir haben mit dem HADES Spektrometer
am Schwerionensynchrotron SIS18 der GSI Darmstadt dazu insgesamt
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4-10% p + Nb Reaktionen bei Ej;,, = 3.5 GeV vermessen und im Hin-
blick auf die Produktion von A-Hyperonen und ¢-Mesonen untersucht.
Hier stellen wir die entscheidenden Stufen der Teilchenidentifikation
vor und présentieren die beobachteten Phasenraumverteilungen. Die
noch vorldufigen Ergebnisse werden mit Daten anderer Experimente
sowie Modellrechnungen verglichen.

Diese Arbeit wurde unterstiitzt durch BMBF.

HK 16.3 Di 17:15 RW 2
Neutral Kaon Production in p+p and p+°*Nb Reactions
at 3.5 GeV with HADES* — eJia-Cuil BERGER-CHEN for the
HADES-Collaboration — TU Miinchen, Boltzmannstr. 2, 85748
Garching, Germany

The kaon nucleus interaction is a subject of interest for experimental
and theoretical study. A number of experiments have measured the
kaon-nucleon/nucleus potential at normal nuclear density in p+A [1]
and 7~ +A [2] reactions and in heavy ion collisions [3| all obtaining
a slightly repulsive potential. However, the determined strengths of
the potential are not consistent with each other. Therefore we pro-
pose to analyse the Kg production in p+p and p+93Nb collisions at
a kinetic beam energy of 3.5 GeV measured with HADES. The good
event statistics of low p;-kaons (p; < 100MeV) ensure the sensitivity
of our measurements to the nuclear matter effects. The comparison of
the Kg differential yields may then provide access to the in-medium
kaon nucleus potential at normal nuclear density. We present the data
analysis method and preliminary results.

[1]M. Biischer et al. (ANKE), Eur. Phys. J. A 22, 301-317 (2004).
[2]M.L. Benabderrahmane et al. (FOPI), PRL 102, 182501 (2009).
[3]G. Agakishiev et al. (HADES), Phys. Rev. C 82:044907 (2010).

* supported by BMBF and Excellence Cluster “Universe”

HK 16.4 Di 17:30 RW 2
Production of Strangeness in 7~ induced Reactions — e¢OLAF
N. HarrMmaNN for the FOPI-Collaboration — Stefan-Meyer-Institut
der OAW, Wien
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The FOPI Collaboration has acquired data in 7~ induced reactions
on nuclear targets. Beam momenta of 1.15 and 1.7 GeV/c have be
used. The measurements were done at the SIS accelerator of the GSI
Darmstadt.

The production of strange particles, Kg, A, KE| is studied as a func-
tion of the target mass number. Possible in-medium modifications in
the production and/or particle properties are addressed by comparing
the experimental results to transport model calculations.

The presentation will summarize the current status of the analy-
sis including preliminary results and discuss the possibility of further
experiments with the pion beam.

HK 16.5 Di 17:45 RW 2
Measurement Of The Baryonic A(1520) Resonance With The
ALICE Apparatus At The LHC — eBeENJaMIN DONicUs for the
ALICE-Collaboration — Research Division and ExtreMe Matter Insti-
tute EMMI, GSI Helmholtzzentrum fiir Schwerionenforschung, Darm-
stadt, Germany — Helmholtz Research School H-QM, Frankfurt, Ger-
many

The measurement of resonances can help significantly in disentangling
the different phases of the fireball evolution in heavy-ion collisions.
Due to their lifetimes of the order of the fireball lifetime (the life-
time of the A(1520) is 12.6 fm/c) they can be used as probes for the
phase between the chemical and the kinetic freeze-out where rescatter-
ing and re-generation can change the observed particle yields [1,2]. To
test this and to compare to the up to now very successful description
of hadron abundances within the statistical model (for example [3])
we will study resonance to stable particle ratios, e.g. A(1520)/A. For
this we use the transverse momentum spectrum of the A(1520) in 7
TeV proton-proton collsions as it will be presented here. This study
will be used as a baseline for the analysis of heavy-ion data. Further
we discuss the latest results on the H-Dibaryon, the postulated bound
state of two A hyperons [4].

[1] G. Torrieri and J. Rafelski, J. Phys. G 28, 1911 (2002)

[2] M. Bleicher and J. Aichelin, Phys. Lett. B 530, 81 (2002)

[3] A. Andronic, P. Braun-Munzinger, J. Stachel, Phys. Lett. B 673, 142 (2

Erratum-ibid. B 678, 516 (2009); arXiv:0812.1186
[4] R.L. Jaffe, Phys. Rev. Lett. 38, 195 (1977)

HK 16.6 Di 18:00 RW 2
Quasifree Photoproduction of Pion Pairs off Nucleons bound
in the Deuteron — eMARKkUs OBERLE for the A2-Collaboration —
Departement of Physics, University of Basel, CH-4056, Switzerland

The study of photoproduction of pion pairs allows to investigate nu-
cleon resonances which decay not directly to the nucleon ground state
but via a cascade involving an intermediate excited state. During the
last few years such reactions have been studied in quite some detail
for the free proton. Their interpretation requires the measurement not
only of angular - and invariant mass distributions of the pion pairs but
also of polarization observables. More recently, a similar program has
been launched for photoproduction off quasifree neutrons to explore
the isospin degrees of freedom.
Preliminary results for the beam-helicity asymmetry measured with
circularly polarized photons on unpolarized neutrons at MAMI with
the Crystal Ball/TAPS setup will be discussed. Furthermore, first data
have been taken at MAMI with a transversely polarized D-Butanol tar-
get to measure the target asymmetry T and the double polarization
observable F for yn — nn0x0.

HK 16.7 Di 18:15 RW 2

Analyse von zentral diffraktiven Ereignissen in Proton-

2009);

Proton Kollisionen bei /s = 7 TeV im ALICE Experiment
— oFELIX REIDT fiir die ALICE-Kollaboration — Physikalisches In-
stitut, Universitat Heidelberg

Das ALICE Experiment besteht aus dem zentralen Barrel im Pseu-
dorapiditéatsbereich —0.9 < 1 < 0.9, und weiteren Detektoren in den
Bereichen —3.7 <1 < —0.9 und 0.9 < < 5.1. Mit dieser Detektoran-
ordnung lassen sich zentral diffraktive Ereignisse an Hand ihrer Topolo-
gie erkennen, die durch hadronische Aktivitdt im zentralen Barrel und
fehlende Aktivitat in den iibrigen Detektoren, den sogenannten Pseu-
dorapiditéatsliicken, definiert ist. Durch die niedrige Transversalimpuls-
Schwelle im zentralen Barrel eignet sich ALICE gut zur Analyse zentral
diffraktiv produzierter leichter Mesonresonanzen. Dieser Vortrag gibt
eine Zusammenfassung der Analyse zentral diffraktiver Ereignisse aus
Minimum-Bias Daten, sowie auch aus Daten, die mit einem speziellen
Topologie-basierenden Trigger aufgenommen wurden.

HK 16.8 Di 18:30 RW 2
Photon Fusion Reactions in Chiral Perturbation Theory —
eMaxiMILIAN DUELL and NorRBERT Kaiser — Physik Department,
Technische Universitat Miinchen, 85747 Garching

Motivated by the proposal of the ALICE-collaboration at CERN to
measure cross sections for photon-photon fusion v+ — hadrons in ul-
traperipheral heavy-ion collisions, the reaction vy — 77~ is revisited
in chiral perturbation theory. The NLO corrections to scalar QED are
given by the pion electric and magnetic polarizabilities and chiral pion
rescattering terms of combined magnitude 10— 15 percent with respect
to LO.

At leading order we extend these calculations to the radiative pro-
cess 7y — mT7~+ and compute the corresponding photon spectrum
do/dw. We study the influence of pion structure effects and compare
to the soft photon approximation do/dw = Ogoft /w. We also calculate
the total cross section for the 4-body process vy — nta~ntr—.

Work supported in part by BMBF, GSI and by the DFG Cluster of
Excellence: Origin and Structure of the Universe

HK 16.9 Di 18:45 RW 2
Single n'-Photoproduction off Quasi-Free Protons and Neu-
trons — eMANUEL DIETERLE for the A2-Collaboration — Depart-
ment of Physics, University of Basel, Klingelbergstrasse 82, 4056 Basel,
Switzerland

Meson photoproduction allows a detailed investigation of the excita-
tion spectrum of the nucleon and of the interactions of mesons with
nucleons and nuclei. In order to understand the isospin decomposition
of the electromagnetic excitations, it is necessary to measure the reac-
tion not only on the proton, but also on the neutron. Since there exists
no free neutron target, the sole experimental possibility to investigate
this subject is the quasi-free photoproduction of mesons off neutrons
bound in nuclei, in particular in the deuteron. As a consequence the
production cross section will of course be influenced by nuclear Fermi
motion and possibly also by nuclear final state interaction effects
(FSI). However, such effects can be studied by a comparison of the
free proton cross section to the quasi-free cross section measured in
coincidence with recoil protons.

We will report preliminary results of a high statistics measurement
of single 70-photoproduction off quasi-free protons and neutrons from
the deuteron with the Crystal-Ball/ TAPS setup at the MAMI electron
accelerator facility in Mainz. Preliminary differential and total cross
sections covering the full angular range and photon energies up to the
second and third resonance region have been measured to point out
the possible significance of FSI effects of order of 25% of magnitude.

HK 17: Anwendungen kernphysikalischer Methoden

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 17.1 Di16:30 RW 3
Nuclear Photonics — eDieTricH Habs!, PETER G. THIROLFZ,
MaRrc GUENTHER!, and MicHAEL JENTSCHEL® — 1MPI f. Quantenop-

tik, Garching — 2LMU Miinchen — 3ILL Grenoble

With the planned new v beam facilities like MEGa-ray at LLNL (USA)
or ELI-NP at Bucarest (Rumania) with 10*3+ /s and a band width of
AEL/Ey = 103 a new era of v beams comes into operation, com-
pared to the present best HIyS facility at Duke University (USA) with
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107v/s and AE,/Ey 3% 1072, At the same time new exciting pos-
sibilities open up to focus v beams orders of magnitude better than at
present, where we observed for the first time, that the index of refrac-
tion for 4 beams is determined by virtual pair creation. Also several
orders of magnitude more efficient monochromators for v beams are
being developed. Thus we have to optimize the total system: the
beam facility, the v beam optics and v detectors in an integrated way.
We can trade 7 intensity for band width and address individual nu-
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clear levels. Here it is important, that we can address with v beams
individual nuclear isotopes and not elements like with X-ray beams.
Furthermore v beams can penetrade much deeper into big samples like
radioactive waste barrels, motors or batteries, compared to X-rays. We
discuss the main strong M1 and E1 excitations under the new facet of
applications. We find many new applications in biomedicine, green en-
ergy, radioactive waste management or homeland security. Also many
orders of magnitude more brilliant secondary beams of neutrons and
positrons can be produced.

HK 17.2 Di 17:.00 RW 3
Planung und Fortschritt eines Teststandes fiir Neutronenab-
schirmungen im COBRA-Experiment — eJaNn H. K. Timwm fiir
die COBRA-Kollaboration — Universitat Hamburg
Institut fiir Experimentalphysik
22761 Hamburg, D

Das COBRA-Experiment sucht mit CdZnTe-Halbleiterdetektoren
nach dem neutrinolosen Doppel-Beta Zerfall in 116Cd. Die erwarte-
te Halbwertszeit dieses Zerfalls ist mit 1026 Jahren sehr hoch. Fiir die
damit verbundenen niedrigen Zahlraten ist die Reduzierung der Un-
tergrundrate von entscheidender Bedeutung. An ''6Cd angereichertes
Cadmium enthillt einen nicht vernachlissigbaren Anteil an 113Cd mit
einem sehr hohen Einfangwirkungsquerschnitt fiir thermische Neutro-
nen. Die beim Einfang erzeugte Gammakaskade (Eges =~ 9 MeV) trigt
zum Untergrund bei.

In diesem Vortrag wird ein Teststand vorgestellt, der verschiedene Neu-
tronenabschirmungen untersuchen soll.

HK 17.3 Di17:15 RW 3
Charakterisierung der COBRA Coplanar-Grid Detektoren —
e ARND SORENSEN fiir die COBRA-Kollaboration — IKTP, TU Dres-
den

Das COBRA-Experiment nutzt CdZnTe-Halbleiter-Detektoren um
den erwarteten Ovbb-Zerfall verschiedener Isotope nachzuweisen und
deren Halbwertzeit zu bestimmen. Grundlegend fiir dieses Experiment
ist neben einem moglichst untergrundfreien Betrieb auch die genaue
Kenntnis der Charakteristiken der eingesetzten CZT CPG-Detektoren.
Da die Ladungstriagerbeweglichkeiten der Elektronen und Locher um
fast 2 Grofenordnungen voneinander abweichen, und mikroskopische
Storungen im Detektorkristall die Nachweiseffizienz eines Ereignisses
(charge collection efficiency - CCE) negativ beeinflussen, ist es not-
wendig, die Detektoren nach ihrer Giite zu gruppieren und an den
geeigneten Positionen im Experiment zu platzieren.

Dieser Vortrag zeigt, wie die Detektoren dafiir eine Reihe von Un-
tersuchung durchlaufen um die optimalen Arbeitsparameter zu bestim-
men, ortsaufgelost Effizienzverteilungen innerhalb der Detektoren ver-
messen werden, und die totale Effizienz der einzelnen Detektoren er-
mittelt wird.

HK 17.4 Di17:30 RW 3
Pulsformen-Analyse mit Coplanar-Grid CdZnTe-Detektoren
fiir das COBRA Experiment — eTHoMASs WESTER fiir die COBRA-
Kollaboration — IKTP, TU Dresden

Das COBRA Experiment sucht mit Hilfe von CdZnTe-Detektoren nach
neutrinolosen Doppel-Beta-Zerfillen von Cd-, Zn- und Te-Isotopen. Ei-
ne der zwei zur Wahl stehenden Detektortypen sind CdZnTe-Kristalle
mit koplanarem Anodendesign.

Nach dem 2011 erfolgtem Upgrade der DAQ-Elektronik des COBRA
Experimentes, stehen nun auch die kompletten Pulsformen der Detek-
torsignale fiir die Datenanalyse zur Verfiigung. Anhand dieser Pulsfor-
men konnen unphysikalische Storsignale erkannt und herausgefiltert
werden. Zusétzlich lassen sich weitere Informationen iiber die Wech-
selwirkungen der Teilchen im Detektor gewinnen. Diese Information
kénnen helfen, die Untergrundrate des Experimentes zu verringern.
Unter anderem ist es moglich, die Tiefe der Teilchenwechselwirkungen
im Detektor zu rekonstruieren um damit zum Beispiel Alpha-Zerfalle
an der Detektoroberfliche auszugrenzen.

Der Vortrag stellt einige der Moglichkeiten vor, die sich fiir das
COBRA Experiment aus der Analyse von Pulsformen ergeben.

HK 17.5 Di 17:45 RW 3
Giove - Ein neues hochsensitives Germanium-Spektrometer
mit aktiver Untergrundabschirmung — eDOMINIK STOLZEN-
BURG, MARC WEBER, GERD HEUSSER, HARDY SIMGEN und M ANFRED
LinDNER — Max-Planck Institut fiir Kernphysik, Heidelberg

Fiir hochsensible Experimente, wie die Suche nach dem neutrinolosen

Doppelbetazerfall oder die Suche nach Dunkler Materie, wird ein ef-
fektives Material-Screening benétigt. Dabei miissen verschiedene Ma-
terialien auf ihre intrinsische Radioaktivitdt untersucht werden. Das
neue Gamma-Spektrometer Giove (Germanium Inner and Outer Ve-
to) soll dabei auch in geringer Labortiefe konkurrenzfihig bleiben und
geringste Radioaktivitdten auf dem mBq/kg-Level nachweisen kénnen.
Dazu ist eine effiziente Untergrundabschirmung unabdingbar. Hierfiir
wird ein neues Myonvetosystem eingesetzt, um den durch kosmische
Myonen induzierten Untergrund zu reduzieren und im Zusammenspiel
mit weiteren Absorberschichten aus boriertem Polyethylen auch den
Untergrund durch induzierte Neutronen zu verringern.

HK 17.6 Di 18:00 RW 3
Experimenteller Test der winkel-kontinuierlichen DSA-
Methode (caDSAM): Messung von Zustands-Lebensdauern
in 86Kr, 136Xe, 140Ba — eC. StaHL, J. LEskE, M. REEsE, P.R.
JouN und N. PiETRALLA — Institut fiir Kernphysik, Technische Uni-
versitdt Darmstadt

Im Rahmen des GSI-Experimentes U246 wurden angeregte Zustédnde
des Kerns 86Kr durch Coulomb-Anregung bevélkert. Bei einer Neu-
Bestimmung der Lebensdauer des 2T—Zustands mit simultanem Fit
aller experimentell aufgenommenen Spektren unter verschiedenen Po-
larwinkeln im Rahmen der winkel-kontinuierlichen DSA-Methode[1]
ergab sich ein sowohl vom vorherigen Ergebnis als auch vom Lite-
raturwert abweichender Wert, anhand dessen die Starken der neuen
Methode demonstriert werden.

Im Rahmen des Experiments 09.08 wurden am LNL, Italien, Zustdnde
mit niedrigem Drehimpuls der Kerne 36Xe und 14°Ba durch Projektil-
Coulombanregung bzw. Alpha-Transfer angeregt. Charakteristische
Gammastrahlung wurde mit dem AGATA-Demonstrator spektrosko-
piert und Target-&dhnliche Riickstoffkerne mit einem Si-’CD’-Detektor
nachgewiesen. Lebensdauern der angeregten Zustdnde sollen mit der
neu entwickelten caDSA-Methode extrahiert werden, um die Ortsemp-
findlichkeit des AGATA Detektorsystems optimal auszunutzen. Dies
soll in Verbindung mit der bekannten Lebensdauer des QT—Zustands
von 136Xe als weiterer Benchmark der caDSA-Methode dienen.
Gefordert vom BMBF unter Forder-Nr. 06DA90401 und 06DA90411.
[1]C. Stahl, Master-Thesis, TU Darmstadt, Oktober 2011

HK 17.7 Di18:15 RW 3
Eigenschaften der Rb/Kr Quelle am KATRIN Monitorspek-
trometer — eMoriTz ErRHARD fiir die KATRIN-Kollaboration —
Karlsruher Institut fiir Technologie, Institut fiir Experimentelle Kern-
physik
Das Ziel des KArlsruhe TRItium Neutrino Experiments KATRIN ist
die Bestimmung der Ruhemasse des Elektron-Antineutrinos, mit der
bisher unerreichten Sensitivitit von 0,2 eV/c?. Fiir das Experiment
wird ein Spektrometer nach dem MAC-E-Filter Prinzip aufgebaut, um
damit das Energiespektrum des Tritium-Betazerfalls am Endpunkt zu
vermessen. Um diese Sensitivitdt tiber die gesamte Messzeit gewéhr-
leisten zu konnen, ist eine langzeitstabile Spannungsiiberwachung und
Kalibration erforderlich mit einer Unsicherheit von 60 meV bei 18,6 kV.
Hierzu werden am Monitorspektrometer, auch einem MAC-E-Filter,
monoenergetische Konversionselektronen einer festen, ionenimplantier-
ten Rb/Kr Quelle gemessen. Dieser Vortrag gibt einen Uberblick iiber
die bisherigen Messungen zur Charakterisierung Rb/Kr Quelle und ih-
re Eignung als nuklearer Standard. Gefordert durch das BMBF unter
der Kennzeichnung 05A11VK3 und der Helmholtz-Gemeinschaft.

HK 17.8 Di 18:30 RW 3
Seeded quantum FEL at 478 keV — eMarc GUNTHER!, PETER
TuiroLF?, THORBEN SEGGEBROCK?, and DieTricH HaBsh2 — 1 Max-
Planck-Institut flir Quantenoptik, D-85748 Garching, Germany —
2Ludwig-Maximilians-Universitit Miinchen, D-85748 Garching, Ger-
many

We present for the first time a concept for a seeded v quantum Free
Electron Laser (QFEL) at 478 keV (transition in 7Li). To produce a
highly intense and coherent v beam, we intend to use a seeded FEL
scheme. Important for the production of a highly brilliant and coher-
ent v beam are novel refractive v lenses for focusing and an efficient
monochromator, allowing to generate a very intense and coherent seed
beam. To realize such a coherent v beam at 478 keV (1/38 A), it is
suitable to use a quantum FEL design based on a new “asymmet-
ric” laser-electron Compton back scattering scheme as pursued for the
MeGaRay and ELI-NP facilities [1|. Here the pulse length of the laser
is much longer than the electron bunch length, equivalent to a v-FEL
with laser wiggler. The coherence of a seeded QFEL can open up to-
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tally new areas of fundamental physics and applications. Especially,
478 keV can be attractive for “green energy” and life-science research,
such as the detection of Li deposition in the brain for manic-depressive
psychosis treatment with high spatial resolution or isotope-specific nu-
clear waste management and treatment.

[1] http://www.eli-np.ro/gamma-beam-meeting-august-presentation.p

HK 17.9 Di 18:45 RW 3
Submillimeter medical imaging in emission tomography* —
oC. Lanc!, D. Haps'2, P.G. TuiroLr!, and A. ZOGLAUER? —
1LMU, Miinchen — 2MPQ, Garching — 3SSL, Berkeley

We present a nuclear medical imaging technique, capable to reach sub-
millimeter spatial resolution in 3 dimensions with a short exposure
time and a low radioactive dose compared to conventional PET. This
'v-PET’ technique takes advantage of specific e sources which simul-
taneously with the 3T decay emit an additional photon. Exploiting the

triple coincidence between the positron annihilation and the additional
emitted -, it is possible to separate the reconstructed ’true’ events from
background. Thus the spatial uncertainty introduced by the motion of
the et or by Compton scattering within the patient can be strongly re-
duced in the direction normal to the annihilation. MC-simulations and

hpimage reconstruction studies have been performed using the library

MEGALlib, which we modified to realize an event reconstruction us-
ing the 87+ coincidences. The simulated geometry consists of 4 LaBrs
scintillator crystals (5 x 5 x 3 cm?) read out by a 2D-segmented photo-
multiplier (64 pixels, each 6 X 6 mm2) and 4 double-sided silicon strip
detectors (each with 2 x 128 strips, active area of 5 x 5 cm?, thickness
0.5 mm), positioned around an H2O sphere of 6 cm diameter. Inside are
two 22Na point-like test sources, placed at a distance of 0.4 mm. The
resolution results in 0.2 mm (FWHM) in each direction, surpassing the
performance of conventional PET by about an order of magnitude.

*Supported by the DFG Cluster of Excellence "Munich-Centre for
Advanced Photonics" (MAP).

HK 18: Instrumentation

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 18.1 Di16:30 P2
Status des Doppel-Beta-Experiments COBRA — eDANIEL
GEeHRE fiir die COBRA-Kollaboration — TU Dresden, IKTP

Das COBRA-Experiment hat das Ziel, den neutrinolosen doppelten
Betazerfall nachzuweisen und seine Halbwertzeit zu bestimmen. Durch
den Nachweis dieses Zerfallskanals kann aus seiner Halbwertszeit die
effektive Majorana-Masse des Elektron-Neutrinos abgeleitet werden.
Um dieses Ziel zu erreichen, werden Raumtemperatur-Halbleiter-
Detektoren aus CdZnTe (CZT) im Untergrundlabor LNGS betrieben.
Dabei dient das Detektormaterial gleichzeitig auch als Quelle des Zer-
falls, da in CZT insgesamt neun Isotope enthalten sind, die einen
solchen Doppel-Beta-Zerfall durchlaufen koennen. Zur Zeit wird die
Eignung von zwei verschiedenen Detektor-Konfigurationen untersucht.
Zum einen sind dies grossvolumige CoPlanar Grid Detektoren und zum
anderen pixilierte Detektoren, die neben der Energieinformation auch
eine Identifikation des wechselwirkenden Teilchens ueber die Auswer-
tung der Spurinformation ermoeglichen. In diesem Vortrag werden der
Aufbau des COBRA-Experiments skizziert, die Aktivitaeten des ver-
gangenen Jahres zusammengefasst und aktuelle Ergebnisse vorgestellt.

Gruppenbericht HK 18.2 Di17:00 P2
A liquid argon scintillation veto for GERDA and LArGe —
eJozserF Janicsko Csartny for the GERDA-Collaboration — Tech-
nische Universitaet Muenchen, James-Frank str. , Garching 85748

GERDA is an experiment to search for the neutrinoless double beta de-
cay of "Ge. Bare germanium detectors are operated in a cryostat with
64 m? of liquid argon (LAr). It has been demonstrated in the LArGe
test facility, that the detection of argon scintillation light can be used
to effectively suppress background events in the germanium, that si-
multaneously deposit energy in LAr (LAr veto). Suppression factors
up to 103 have been achieved for individual sources. Based on these
results, Gerda pursues several options for the light instrumentation
of LAr, which have to be compatible with the stringent radiopurity
requirements of the experiment and should provide a significant sup-
pression of the background in the region of interest around Qgg at
2039 keV.

This talk gives an account of the competing design options under in-
vestigation in the Gerda collaboration. Our main design options using
photomultiplier tubes (PMT) and silicon photomultipliers (SiPM) are
discussed. Their expected performance and progress of development is
reported. In addition, results of the LArGe test facility are presented,
along with the design criteria that follow for light instrumentation in
GERDA.

HK 18.3 Di17:30 P2
Analyse von kosmischer H6henstrahlung mit Hilfe eines seg-
mentierten HPGe-Detektors — eDAVID SCHNEIDERS, BENEDIKT
BirkENBACH, JURGEN EBERTH, HERBERT HESS, GHEORGHE Pascovi-
c1, PETER REITER und ANDREAS WIENsS — IKP, Universitiat zu Koln

Der neu entwickelte Dual-Core-Vorverstarker der AGATA-HPGe-
Detektoren ermdglicht mit Hilfe eines Time-over-Threshold-Verfahrens
den Nachweis von hochenergetischen «-Quanten und geladenen Teil-
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chen. Zusatzlich reduziert die Messmethode die Totzeit des Detektors
in diesem Energiebereich signifikant. Eine umfassende Studie von ge-
ladenen Teilchen aus der kosmischen Hohenstrahlung erweitert den
Energiebereich der Detektoren auf tiber 150 MeV. Neben der Energied-
eposition wird Ortsinformation durch die Segmentierung des Detektors
genutzt, um die Trajektorie der einfallenden Hohenstrahlungsteilchen
zu bestimmen. Sehr gute Ubereinstimmung mit bekannten Ergebnissen
zur Hohenstrahlung wurde erzielt. Wichtige zukiinftige Anwendung ist
die Unterdriickung von unerwiinschten hochenergetischen Teilchen bei
der in-beam ~v-Spektroskopie mit radioaktiven Strahlen bei FRS/GSI
und NUSTAR/FAIR.
Geférdert durch das BMBF (06K-167, 06KY2051).

HK 184 Di 1745 P 2
Aufbereitung und Analyse der COBRA-LNGS-Daten von
2008 bis 2010 — eOscar REINECKE fiir die COBRA-Kollaboration
— Institut fiir Kern- und Teilchenphysik, Dresden, Deutschland

Von 2008 bis 2010 wurden im italienischen Untergrundlabor LNGS so-
wohl vier, als auch acht Koplanar-Grid-Detektoren betrieben. Die ak-
quirierte Datenmenge betriagt insgesamt 11,4 Kilogrammtage. Bei der
untersuchten Energie von 2,807 MeV befinden sich die Untergrundra-
ten zwischen 0,01 und 0,2 (keVxkgxd)!, und die Energieauflosung
zwischen 1% und 8%.

Mit einer statistischen Sensitivitdtsoptimierung wird verhindert,
dass Laufzeiten mit schlechter Auflésung und hoher Untergrundrate
die gemessene Grenze der 116Cd-Halbwertszeit schmélern. Im Weiteren
geht der Vortrag auf die Bereinigung von unphysikalischen Ereignissen
ein, und es werden wichtige Untergrundquellen diskutiert.

HK 18.5 Di 18:00 P 2
Design und Aufbau einer Frisch-Gitterionisationskammer
fiir Low Level Alphaspektroskopie* — eFeLIx KRUGER!, KAaI
ZuBER', ARND JunNcHANs? und MANFRED SoBIELLA? — lInstitut
fiir Kern- und Teilchenphysik, TU Dresden — 2 Abteilung Strahlungs-
physik, Helmholtz-Zentrum Dresden-Rossendorf

Fir die Bestimmung der Halbwertszeit von langlebigen Alpha-
Emittern ist es wichtig, Detektoren mit guter Untergrunddiskrimi-
nierung und grofien aktiven Flichen einzusetzen. Aus diesem Grund
wird in Dresden eine Frisch-Gitterionisationskammer konstruiert, die
es moglich macht, Alphaproben mit einem Durchmesser bis zu 225 mm
spektroskopisch zu vermessen. Um den intrinsischen Untergrund der
Kammer zu minimieren, wurden Konstruktionsmaterialien auf ihre
Kontamination hin untersucht. Durch Pulsformanalyse und eine gu-
te Energieauflésung wird es moglich sein, Untergrundereignisse vom
Messeffekt zu unterscheiden.

*Dieses Projekt wird gefordert durch das BMBF-Verbundprojekt
TRAKULA FKZ: 02NUKO013B

HK 18.6 Di 18:15 P 2
Gas Purity Analysis for the Xenon Dark Matter Project —
ETnan BrowN, Sonja EscH, VoLKER HANNEN, CHRISTIAN HUH-
MANN, eHANS KETTLING, STEPHAN ROSENDAHL, JOHANNES SCHULZ,
and CHRISTIAN WEINHEIMER — Institut fiir Kernphysik, Universitét
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Miinster

The XENON Project searches for Dark Matter by detecting the nu-
clear recoil signal induced by a Weakly Interacting Massive Particle
(WIMP) in a 2 phase xenon time projection chamber (TPC). The ef-
ficiency of the detector strongly depends on the purity of the xenon.
Therefore the Muenster group develops among other things a Krypton
distillation column in order to reduce the level of Krypton contam-
ination to the low ppt range. This is necessary, as (-decay of 85Kr
constitutes one of the dominant backgrounds of the experiment.

In my talk a purity analysis of Xenon gas will be presented. In par-
ticular a mass spectrometry technique for measuring trace amounts of
Krypton in Xenon down to the ppb and sub ppb range will be ex-
plained. The Sensitivity of the spectrometer is enhanced by orders of
magnitude by the use of a cold trap with liquid nitrogen, exploiting the
difference in vapor pressures of Krypton and Xenon at a temperature
around 77 Kelvin.

This work has been supported by DFG (for XENON100, GZ: WE1
843/7-1) and BMBF (for XENON1T, GZ: 05A11PM1).

HK 18.7 Di18:30 P 2
The inner electrode system of the KATRIN main spectrom-
eter — eMICHAEL ZACHER, BJORN HILLEN, HANS-WERNER OR-
TJOHANN, CHRISTIAN WEINHEIMER, and VOLKER HANNEN for the
KATRIN-Collaboration — Westfalische Wilhelms-Universitdt, Miin-
ster

The KArlsruhe TRItium Neutrino experiment aims for a mea-
surement of the electron anti-neutrino mass with a sensitivity of
200 meV/c? (95% C.L.). By analysing the endpoint region of the tri-
tium B-decay, KATRIN offers a model independent way to determine
m(7e) and therefore delivers an important piece in the puzzle of mod-
ern cosmology and particle physics.

With an energy resolution of A E<1 eV the 23 m long main spec-
trometer (MAC-E filter type) is one of the central parts of the experi-
ment. For improved background reduction and the ability to shape the

electric field inside the spectrometer an inner electrode system is in-
stalled with stringent requirements regarding precision, reliability and
vacuum requirements. This electrode system, especially in the high-B-
field regions at both spectrometer ends, has to be designed carefully
to avoid particle traps which could lead to an increased background
rate. The talk will give an overview about the electromagnetic design
and the status of the electrode installation.
This project is supported by the
05A11PM2.

BMBF contract number

HK 18.8 Di 1845 P 2
Simulation der Penningfalle zwischen den KATRIN-
Spektrometern und deren Visualisierung mit VITK — eJaN
Davip BEHRENS, BJOrRN HILLEN, MICHAEL ZACHER und CHRIS-
T1AN WEINHEIMER fiir die KATRIN-Kollaboration — Westfalische
Wilhelms-Universitdt, Miinster

Durch das KArlsruhe TRItium Neutrinomass-Experiment soll
die Masse des Elektron-Antineutrinos mit einer Sensitivitdt von
200 meV/c? (90% C.L.) vermessen werden. Die Vermessung der Form
des Tritium-g-Spektrums im Endpunktbereich erméglicht eine model-
lunabhéngige Bestimmung dieses wichtigen Parameters.

Die Energieanalyse der Zerfallselektronen erfolgt beim KATRIN-
Experiment in einem Tandem aus zwei Spektrometern, die nach dem
Prinzip des MAC-E-Filters arbeiten. Zwischen den Spektrometern
existiert eine intrinsische Penningfalle, die den Untergrund der Mes-
sung ohne weitere Mafinahmen stark erhéhen wiirde. Die in der Kolla-
boration entwickelte Software Kassiopeia erlaubt die Simulation von
Elektronenbahnen im KATRIN-Aufbau und eignet sich auch fiir die
Untersuchung von gespeicherten Teilchen. Mit der Programmbiblio-
thek VTK lassen sich die Simulationsergebnisse anschaulich visua-
lisieren. Dieser Vortrag stellt erste Ergebnisse von Simulationen der
Penningfalle zwischen den Spektrometern vor und zeigt deren Visua-
lisierung mit VTK.

Dieses Projekt wird unter dem Kennzeichen 05A11PM2 durch das
BMBF gefordert.

HK 19: Instrumentation

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 19.1 Di16:30 P 3
The PANDA 3D Disc DIRC — eBenno KROck, MICHAEL
DUREN, AVETIK HAYRAPETYAN, KLAUS FOHL, PETER KocH, OLIVER
MERLE, DANIEL MUHLHEIM, and JurLiaN RIEkE for the PANDA-
Collaboration — Justus-Liebig-Universitat Giefien

A 3D Disc DIRC detector is foreseen to provide particle identification
in the endcap region of the PANDA experiment at the future FAIR
facility. The 3D-DIRC is a synthesis of the previously proposed FL-
DIRC and TOP-DIRC at PANDA. It is based on the measurement
of the internally reflected Cherenkov light in a 2cm thick fused silica
plate. Position sensitive single photon detectors—either MCP-PMTs
or SiPMs—are placed in the focal plane of small focussing light guides
and will provide a measurement of a projection of the Cherenkov an-
gle. A precise determination of the time-of-propagation of the photons
will allow to extract additional information of the Cherenkov angle
and it will improve the identification of the signal pattern in a high lu-
minosity, high background environment. Dichroic mirrors will be used
to handle dispersion effects in the generation and propagation of the
photons. The detector is expected to separate pions and kaons up to
a momentum of &~ 4 GeV /c. First Cherenkov patters were measured in
2011 using a glass prototype of the 3D disc DIRC.

HK 19.2 Di17:00 P 3
Erste Analyse der DIRC-Testmessungen fiir WASA-at-COSY
— oKLAUs FOHL, IRINA BrRODSKI, MICHAEL DUREN, AVETIK HAYRA-
PETYAN, PETER KocH, Kristor KrEUZFELD, BENNO KROCK, OLI-
VER MERLE, DANIEL MUHLHEIM und JULIAN RIEKE fiir die WASA-
at-COSY-Kollaboration — II. Physikalisches Institut, Justus-Liebig-
Universitat, Heinrich-Buff-Ring 16, 35392 Giefien

Fir das Experiment WASA-at-COSY am Forschungszentrum Jiilich
ist ein Scheiben-DIRC-Detektor vorgeschlagen worden, um mittels ei-
ner genauen Geschwindigkeitsmessung der Protonen im Vorwéartswin-
kelbereich eine verbesserte Energieauflosung zu erreichen. Im DIRC-
at-WASA-Projekt ist von den Universitdten Erlangen und Tiibingen
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jeweils ein Detektorquadrant als Prototyp gebaut worden. Diese wur-
den im Oktober 2011 im TOF-Areal in Jilich mit Protonteststrahlen
vermessen. Erste Analysen der Photonenmuster werden vorgestellt, die
beiden unterschiedlich gestalteten Prototypen miteinander verglichen
und weitere Schritte im Rahmen der Detektorentwicklung aufgezeigt.

HK 19.3 Di17:15 P 3
Erweiterte Prototypentests des DIRC Detektors fiir das
WASAQCOSY Experiment — eADRIAN ScHMIDT, CHRISTOPH
AporLprH, WoLFGANG EvRrICH, FLORIAN HAUENSTEIN und LIwEN
L1 — Physikalisches Institut IV, Universitdt Erlangen-Nirnberg,
Deutschland

Mit dem 47 Detektor des WASAQCOSY Experiment am Forschungs-
zentrum Jilich lassen sich ein Reihe von Mesonen Zerfillen in
Proton(Deuteron)-Proton(Deuteron) Kollisionen untersuchen. Simu-
lationen zeigen, dass ein zusétzlicher DIRC Detektor (Detector of
Internally Reflected Cherenkov light) im Vorwértsbereich eine signi-
fikante Verbesserung der Teilchenidentifikation und Energieauflosung
ermoglicht.

Nachdem erste Prototypentests die Machbarkeit eines derartigen De-
tektors aus Plexiglas zeigten, wurde ein Viertel des kompletten Detek-
tors mit iiber 900 Photomultiplierkanélen aufgebaut und mit Protonen
von 1 GeV/c und 2,7 GeV/c Impuls beschossen. Die Ergebnisse dieser
Messungen, die auch fiir das PANDA DIRC Programm von Interesse
sind, werden préasentiert und diskutiert.

Gefordert durch BMBF und FZ Jiilich

HK 194 Dil7:30 P 3

Prototype for the PANDA Barrel DIRC — ANDREAS
GERHARDT!, ROLAND HoHLERY2, eGRZEGORZ Karicy!:2,
DoroTHEE LEeHMANN!, Kraus PeTers!?, GEoORG ScHEPERs!,

and CARsTEN ScHwarz! for the PANDA-Collaboration — 1GSI
Helmholtzzentrum fiir Schwerionenforschung, Darmstadt — 2Goethe-
Universitat, Frankfurt
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The design of the Barrel DIRC (Detector of Internally Reflected
Cherenkov light) detector for the future PANDA experiment at GSI
contains several important improvements compared to the successful
BABAR DIRC, such as focusing and fast timing. To test those im-
provements as well as other design options a prototype was build and
successfully tested in 2011 during test beam times at GSI and CERN.

The prototype comprises a radiator bar, focusing lens, mirror, and
oil-filled expansion volume. An array of micro-channel plate photomul-
tiplier tubes measures the location and arrival time of the Cherenkov
photons with a resolution of 100-200ps. During the beam tests the
angle between bar and particle direction was varied. Different focusing
optics and radiator bars were tested.

The performance of the prototype during the beam tests will be
presented including results of the measurement of the Cherenkov an-
gle resolution.

Work supported by EU6 grant, contract number 515873,
DIRACsecondary-Beams, EU FP7 grant, contract number 227431,
HadronPhysics2, and the Helmholtz Graduate School for Hadron and
Ion Research HGS-HIRe.

HK 19.5 Dil745 P 3
Untersuchung von Microchannel-Plate Photomultipliern fiir
die PANDA DIRCs — eFrRep UHLIG, ALEXANDER BRIT-
TING, WOLFGANG EvricH und ALBERT LEHMANN fiir die PANDA-
Kollaboration — Universitét Erlangen-Niirnberg, Physikalisches Insti-
tut IV

Fiir das PANDA-Experiment am HESR/FAIR-Komplex der GSI in
Darmstadt ist der Einsatz von zwei DIRC (Detection of Internally
Reflected Cherenkov Light) Detektoren zur Teilchenidentifikation ge-
plant. Dazu werden die Offnungswinkel des beim Durchlauf eines re-
lativistischen Teilchens durch einen Radiator emittierten Cherenkov-
Kegels bestimmt. In Vorwértsrichtung wird dies durch einen Scheiben-
DIRC erfolgen, um den Wechselwirkungspunkt wird ein Barrel-DIRC
zum Einsatz kommen.

Fiir letzteren sind Sensoren notwendig, die eine sehr gute Zeitauf-
16sung von <100 ps fiir einzelne Photonen in Magnetfeldern tiber 1
Tesla erreichen. Auflerdem werden niedrige Dunkelzdhlraten, eine ho-
he Ratenstabilitdt und eine lange Lebensdauer verlangt. Desweiteren
ist eine gute Oberflichenuniformitit beziiglich der Verstdrkung und
den Zahlraten, sowie geringes Pixeliibersprechen notwendig.

Diese Anforderungen werden bisher von keinem Photosensor voll-
stidndig erfiillt. Als vielversprechende Kandidaten werden zur Zeit
Microchannel-Plate Photomultiplier (MCP-PMTs) mit verbessertem
inneren Aufbau von Hamamatsu und Photonis untersucht. Unsere
neuesten Ergebnisse hierzu werden vorgestellt.

- Geférdert durch BMBF und GSI -

HK 19.6 Di 18:00 P 3
Lifetime measurements of MCP-PMTs of the latest gen-
eration — eALEXANDER BRITTING, WOLFGANG EYRICH, ALBERT
LeumManN, and Frep Umnric for the PANDA-Collaboration —
Physikalisches Institut, Universitat Erlangen-Niirnberg

Particle identification for the PANDA experiment will be acomplished
by the usage of DIRC detectors (Detection of Internally Reflected
Cherenkov Light). In these the guidance of the Cherenkov photons will
be done by total reflection inside the radiator to the photon sensors.

Prospective sensor candidates are microchannel-plate photomulti-
pliers (MCP-PMTs), since they achieve excellent time resolutions of
about 30-50ps, high rate stabilities of a few MHzcm ™2 and can be
operated in magnetic fields, which are expected to be up to 2T in
PANDA.

The high PANDA luminosity of 2-1032 ¢cm =25~ ! results in detected
photon rates of about 200 kHz cm~2 for the barrel DIRC. This accu-
mulates to an integrated charge of about 1 C em~2 a~1 at the MCP
anode assuming 100% duty cycle. Former MCP devices were not able
to fulfill such lifetime requirements. However, the latest developments
in the production of MCP-PMTs tremendously pushed this barrier. In
Erlangen we are investigating new devices of different manufacturers
of either multi-anode or single-anode designs. The results of the latest
lifetime measurements will be presented.

- supported by BMBF and GSI -

HK 19.7 Di 18:15 P 3
Ein RICH Prototyp Detektor fiir CBM* — eTaArIQ MAHMOUD
fir die CBM-RICH-Kollaboration — II. Physikalisches Institut, JLU
Gieften, 35392 Gieften, DE

Das CBM(Compressed BaryonicMatter) Experiment an der geplanten
Beschleunigeranlage FAIR wird komprimierte Kernmaterie bei mode-
raten Temperaturen und hoéchsten Netto-Baryonendichten in Schwe-
rionenkollisionen von 8-45 AGeV untersuchen. Die erzeugte Materie
soll insbesondere auch mit durchdringenden Sonden wie Di-Elektronen
untersucht werden. Der zentrale Detektor zur Identifizierung der Elek-
tronen wird ein RICH Detektor sein. Der CBM-RICH Detektor soll
mit COgz als Radiatorgas, sphérischen Glasspiegeln und MAPMTs als
Photonendetektor betrieben werden. Zur Verifizierung und Charakte-
risierung des entwickelten Konzepts wurde ein in allen wesentlichen
Dimensionen bereits dem CBM-RICH Detektor entsprechender Proto-
typ gebaut und an der CERN PS getestet.

In diesem Beitrag sollen das Design, der Bau und Ergebnisse die-
ses Prototyps vorgestellt werden. Dabei werden die mechanische Kon-
struktion, insbesondere auch der Spiegelhalterungen, die eine verzer-
rungsfreie Aufhéngung gewéhrleisten, erldutert. Mit den sogenannten
D0 Messungen konnte dies iiberpriift werden. Ein vollstdndiges Gassys-
tem wurde aufgebaut, das mit 80 ppm Oz und 200 ppm H2O betrieben
wurde. Ergebnisse der Ringabbildung und Rekonstruktion im Hinblick
auf die Giite der Spiegeljustierung, der Position des Cherenkovlichtke-
gels auf der Spiegelebene und des Oz Gehalts des Radiatorgases werden
vorgestellt. (*Geférdert durch das LOEWE Zentrum HIC for FAIR)

HK 19.8 Di 1830 P 3
Charakterisierung von Spiegeln fiir den RICH-Detektor von
CBM — eSascHA REINECKE fiir die CBM-RICH-Kollaboration —
Bergische Universitdt Wuppertal

In Darmstadt an der GSI befindet sich derzeit das Facility for Anti-
proton and Ion Research (FAIR) im Aufbau. Eines der Projekte, die in
diesem Zusammenhang aufgebaut werden, ist das Schwerionenexperi-
ment Compressed Baryonic Matter (CBM). Mit diesem soll unter ande-
rem das Phasendiagramm der QCD im Bereich hoher Baryonendichten
und der Ubergang der hadronischen Materie zum Quark-Gluon Plasma
untersucht werden. Eine wesentliche Komponente des CBM-Detektors
ist ein Ring-abbildender Cherenkov-Detektor (RICH), in welchem die
Cherenkov-Kegel von schnellen Teilchen (v > ¢, = ¢/n), die bei den
Kollisionen entstehen, mit Hilfe sphérischer Spiegel ringformig auf den
Photodetektor abgebildet werden.

Zur Auswahl eines geeigneten Spiegel-Herstellers wurden Prototyp-
Spiegel der Firmen SLO Olomouc, Flabeg und Compass beschafft und
charakterisiert. Hierzu wurden mehrere Messstédnde aufgebaut, mit de-
nen verschiedene Eigenschaften der Spiegel bestimmt werden kénnen:
die Reflektivitdt sowie die Homogenitat (d.h. die Reflektivitit ortsauf-
gelost gemessen), jeweils wellenldngenabhéngig zwischen 200 nm und
800 nm. Wir berichten iiber die Ergebnisse dieser Arbeiten.

HK 19.9 Di1845 P 3
A CBM-RICH prototype photo-detector: performance and
beam test results* — eJan Koprrer for the CBM-RICH-
Collaboration — Bergische Universitdt Wuppertal

The Compressed Baryonic Matter Experiment (CBM) at the future
Facility for Antiproton and Ion Research will explore the phase dia-
gram of strongly interacting matter at high net-baryon densities. A
Ring Imaging Cherenkov Detector (RICH) is developed for clean and
efficient electron identification. It will consist of a gaseous radiator
volume, high UV-reflectivity mirrors, and a photo-detector which is
foreseen to be built of Hamamatsu H8500 multianode photomultiplier
tubes.

A prototype RICH detector with self triggered readout electronics
has been built and was tested at the Cern PS/T9 beamline. We will
discuss the performance of the photo-detector in terms of number of
detected photons per Cherenkov ring, single photon spectra, crosstalk,
and electron pion separation capability.

* supported in part by GSI project WKAMPE1012 and by BMBF
grant 06WU91951
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HK 20: Struktur und Dynamik von Kernen

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 20.1 Di16:30 P 4
Characterization of shell closures and the role of the
monopole interaction and the symmetry energy of nuclei

— eDENNIS MUcHER!, REINER KRUCKEND'2, ROMAN GERNHAUSER!,

JaN Jorie3, SteraNiE Krupp!, KaTHARINA Nowak!, NORBERT
PieTrALLA%, and STEVEN W. YaTEs® for the I1S510-Collaboration —
ITechnische Universitéit Miinchen — 2TRIUMF, Canada — 3IKP Koln

— 4TU Darmstadt — 5University of Kentucky

One of the main goals of modern nuclear structure research is to iden-
tify changes in the mean field or residual interaction when going to-
wards exotic systems. To track such changes, different observables are
available for the experimentalist, like effective single particle energies
for odd nuclei or values for the electric quadrupole transition strength
in even-even nuclei. In this talk we show that the isospin degree of
freedom gives a similar sensitivity to changes in shell structure. In this
case the observable is the low-lying magnetic transition strength. A
smooth contribution from the symmetry energy is needed to develop a
consistent picture, especially going towards light nuclei or close to the
N=Z line. We demonstrate the sensitivity to (sub)shell closures in case
of e.g. N=16 (2*0) or N=40 (°8Ni). We give an overview about our ac-
tual activities at ISOLDE as well as future plans towards HIE-ISOLDE
related to such questions. Supported under BMBF (06MT9156), DFG
(EXC153) and ENSAR.

HK 20.2 Di17:00 P4
Low density behaviour of nuclear symmetry energy — eURNAA
BaparcH and HorsT LENSKE — Institut fiir Theoretische Physik,
Universitat Giessen

The nuclear symmetry energy is a fundamental quantity important
for studying the structure of systems as diverse as the atomic nucleus
and the neutron star. Considerable efforts have been made to ascer-
tain the symmetry energy and its dependence on nuclear density. The
theoretical studies are in agreement in general but differences in detail
e.g. at sub- and supra-saturation density. The density behavior of the
symmetry energy with respect to charge asymmetric nuclear matter is
studied within the density functional derived from Density-Dependent
Relativistic Hadron field (DDRH) theory. We explored the genuine
contribution of the isovector and isoscalar mesons to the symmetry
energy and the isospin dynamics of nuclear matter. The results of our
calculation for the isospin dependence of nuclear symmetry energy and
the effective pairing interaction in comparison to phenomenological ap-
proaches will be presented.

HK 20.3 Dil7:15 P4
Isospin symmetry in the sd shell — e ANDREAS WENDT!, PETER
REerrer!, and JAN Tarrocae? for the S377-Collaboration — !Institut
fiir Kernphysik, Universitét zu Kéln — 2CSIC Madrid, Spain

Very neutron deficient sd-shell nuclei may exhibit large distortions of
the isospin symmetry. Differences in transition matrix elements be-
tween mirror nuclei provide access to changing collective behavior, ex-
pected by recent theoretical calculations. For the T' = —3/2 isotope
33 Ar matrix elements were deduced from relativistic Coulomb excita-
tion using the PRESPEC setup at GSI. The 33Ar ions were produced
by fragmentation of a high-energy 36 Ar beam impinged on a secondary
Au target at an energy of ~150 AMeV. Gamma-rays were observed by
the Ge Cluster detectors of the PRESPEC setup and recorded together
with particle information obtained with LY CCA. The B(E2) values
of 33:36 Ay will be compared to results of new shell model calculations.

Supported by the German BMBF (06KY9136 TP7+TP1) and by
the "Helmholtz Graduate School for Hadron and Ion Research (HGS-
HIRe)".

HK 204 Dil17:30 P4
Search for mixed-symmetry states in Mo — eT1m THoMAsHZ,
VoLKER WERNER?, TAN AHN2, CHRISTIAN BERNARDs!:2, NATHAN
CooPER?, MATTHEW HINTONZ3, GABRIELA ILIE?4, JAN JoLIE!, and
DEesiREE RapEck! — IKP, Universitit zu Kéln — 2WNSL, Yale Uni-
versity, USA — 3University of Surrey, UK — 4NIPNE, Migurele-Ilfov,
Romaéni
In the framework of the sdf-IBM-2 excited 2+ and 3- mixed-symmetry
states are predicted in the molybdenum isotopes [1,2|. Signatures for
these states are strong M1 decays to the first excited 2+ state or to the
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first excited octupole state, respectively. Therefore, the knowledge of
multipole mixing ratios is essential. In search for such signatures we in-
vestigated 98Mo populated via the reaction 96Zr(a, 2n) at the Wright
Nuclear Structure Laboratory. The depopulating « transitions were de-
tected with the highly efficient Yrast Ball v spectrometer which allowed
for the analysis of the v+ angular correlation analysis. We present mul-
tipole mixing ratios, spins and branching ratios and discuss the results
in comparison with neighboring nuclei.

[1] N. A. Smirnova et al., Nucl. Phys. A 678, 235 (2000)

[2] M. Scheck et al., Phys. Rev. C 81, 064305 (2010)

HK 20.5 Dil745 P4
Quadrupolanregung gemischter Proton-Neutron Symmetrie
des Kerns '32Ba — eTHomas MOLLER!, CHRISTOPHER BAUER!,
GruLia GuastaLLa?, Jore Leske!, NorBERT PIETRALLA, GEOR-
a1 Ramvovski®!, DaR1Uusz SEWERYNIAK?, JoHANNES WIEDERHOLD!
und SHaorel Zuu? — llnstitut fiir Kernphysik, TU Darmstadt —
2Gesellschaft fiir Schwerionenforschung, Darmstadt — 3St. Kliment
Ohridski Universitit, Sofia, Bulgarien — %Argonne National Labora-
tory, Argonne, USA

Zur Untersuchung der Evolution der Quadrupolanregung gemisch-
ter Proton-Neutron Symmetrie, des Qfms—Zustandes [1], in den Ba-
Isotopen unterhalb N=78 wurde ein Experiment in inverser Coulomb-
Anregung am Kern '32Ba durchgefiihrt. Ionen dieses Kerns wurden
durch den ATLAS Beschleuniger des Argonne National Laboratory
auf 445 MeV beschleunigt und in einem diinnen '2C Target angeregt.
Gammaquanten wurden mit dem Gammasphere Spektrometer detek-
tiert. Aus den beobachteten relativen Anregungswirkungsquerschnit-
ten der beobachteten Zustdnde und deren elektromagnetischen Zerfél-
len wurden die Stéirken der entvélkernden Ubergéinge bestimmt. Aus
der B(M1; 23’ — 2'1")—Verteilung wurden Fragmente des gemischt sym-
metrischen Zustandes identifiziert. Die Ergebnisse werden vorgestellt
und diskutiert. Geférdert von der DFG unter Pi 393/2-2 und vom Land
Hessen im Rahmen von HIC for FAIR.

[1] N. Pietralla et al., Prog. Part. Nucl. Phys. 60 (2008) 225 - 282

HK 20.6 Di18:00 P 4
Gorkov-Green’s function calculations of open-shell nuclei
— oVITTORIO SOMA — Extreme Matter Institute (EMMI) — TU-
Darmstadt

Ab-initio approaches - starting from the sole knowledge of a realis-
tic nuclear force - aim at eventually achieving parameter-free predic-
tions of nuclear properties. Although considerable progress has been
made in recent years, e.g. using couple-cluster or self-consistent Dyson-
Green’s function methods, ab-initio nuclear structure calculations of
medium-mass and heavy nuclei are still restricted to a limited number
of (doubly-magic) nuclei. Besides the challenging numerical scaling,
one reason is the inadequate account of pairing correlations that is
essential to any realistic treatment of single- and doubly-open shell
nuclei.

We are currently developing an ab-initio many-body method based
on Green’s function theory in the Gorkov formalism that allows for an
explicit treatment of pairing correlations. Such approach is therefore
applicable to a much larger set (7500) of semi-magic nuclei, includ-
ing systems up to, e.g., the tin isotopic chain. The talk will introduce
the context within which such nuclear calculations take place, describe
the many-body method and present the first results in the calcium
isotopes.

HK 20.7 Di1815 P4
Transition radii from electron scattering at low momentum
transferand the structure of 2t mixed-symmetry states —
¢ ABDULRAHMAN SCHEIKH OBEID, ANDREAS KRUGMANN, PETER VON
NEUMANN-COSEL, NORBERT PIETRALLA, IRYNA POLTORATSKA, VLA-
DIMIR PONOMAREV und CHRISTOPHER WALz — Institut fiir Kernphy-
sik, TU Darmstadt, Germany

A measurement of charge transition radii differences of 2% one-phonon
states of vibrational nuclei deduced from electron scattering at low
momentum transfer provides information about the different interfe-
rences of the dominant valence shell components [1]. It is demonstrated
in a case of 92Zr that the method based in model independent PWBA
analysis is applicable in heavy nuclei and furthermore permits a precise



Fachverband Physik der Hadronen und Kerne (HK)

Dienstag

determination of the B(E2) strength of the 21 mixed-symmetry states.
The results will be also compared to experimental results extracted
using the QPM and to the result extracted using a (n,n’~y)experiment.
[1] C. Walz et al., Phys. Rev. Lett. 106, 062501 (2011).

HK 20.8 Di18:30 P4
shell evolution in neutron-rich Al isotopes around N=20 —
oCHIARA NOCIFORO for the FRS-S322-Collaboration — GSI, Darm-
stadt, Germany

The structure of nuclei in the region commonly referred as island of
inversion has been extensively studied because of the anomalous break-
down of the N = 20 shell closure. Differently than in Ne, Na and Mg
isotopes, the experimental two-neutron separation energy of the Al iso-
topes do not show anomalies and are well reproduced by large scale
shell model calculations involving the full sd proton shell and the pf
neutron shell as valence space. Recent magnetic moment measurements
performed on the 33:34Al isotopes have shown large discrepancies with
shell model predictions, in the sd and sdpf model spaces, implying
a possible extension of a deformed region beyond Z = 12. In order
to study the evolution of the single particle occupancy in the Al iso-
topes we have measured the longitudinal momentum distributions of
the 33:34:35A] from one-neutron removal reactions and the correspond-
ing cross sections at the Fragment Separator at GSI. The beam energy
was around 900 MeV /u. The momentum distribution analysis has been
performed in the eikonal framework. Comparing our results with shell

model predictions, the inferred 2s; /5 neutron occupancy in the 33Al
ground state wave function is 20-40% lower than the predicted one. The
inclusive data do not exclude the presence of intruder states. Some in-
truder /=1 occupancy is found in 34Al although it is smaller than in
33 Mg.

HK 20,9 Di1845 P4
Anregungsenergien von Teilchen-Loch-Zustinden in 2°Pb
und die SDI Wechselwirkung — e ANDREAS HEUSLER!, RoTISLAV
V. Joros? und PETER voN BrRENTANO®? — ' MPI-Kernphysik HD —
2Joint Institute for Nuclear Research, RU-141980 Dubna, Russia —
3Institut fiir Kernphysik, Universitit zu Koln

Im schematischen Schalenmodell (SSM) haben alle Teilchen-Loch-
Zustdnde mit einer bestimmten Konfiguration die gleiche Anregungs-
energie. Im doppelt-magischen Kern 208Pb sind 40 Zustinde be-
kannt, welche die volle Starke einer Teilchen-Loch-Konfiguration ent-
halten. Die Anregungsenergien dieser Zusténde unterscheiden sich von
der Vorhersage des SSM um —200 bis 4600 keV. Von vielen weite-
ren Zustédnden sind Spin, Paritdt und hauptséichliche Teilchen-Loch-
Konfiguration bekannt. Die SDI Wechselwirkung (surface delta inter-
action) beschreibt die Aufspaltung der Teilchen-Loch-Multipletts im
208Ph. Der einzige Parameter wird aus der Aufspaltung des h;ﬁ; Mul-

tipletts in 21°Po bestimmt. Die Anregungsenergien fiir beinahe 100
Zustinde mit E; < 6.1 MeV im 2°8Pb werden mit der Vorhersage des
erweiterten SSM verglichen.

HK 21: Schwerionenkollisionen und QCD Phasen

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 21.1 Di16:30 P 5
Quark-meson-diquark model for two-color QCD — eNiLs
STRODTHOFF!, BERND-JOCHEN ScHAEFER%2, and LORENZ VON

SMEKAL! — lInstitut fiir Kernphysik, TU Darmstadt, Germany

— 2Institut fiir Physik, Karl-Franzens-Universitit Graz, Austria —
3Institut fiir Theoretische Physik, Universitit Giefen, Germany

We introduce a two-flavor quark-meson-diquark model for two-color
QCD and its extensions to include gauge-field dynamics as described
by the Polakov loop. Grand potential and phase structure are be-
ing studied both in mean-field approximation and with the functional
renormalization group. The model provides an explicit example for the
importance of baryonic degrees of freedom: When they are omitted, the
phase diagram closely resembles that of the corresponding (Polyakov)-
quark-meson models for QCD, in particular including their critical end-
point. In order to reproduce the well established main features based
on the symmetries and breaking patterns of two-color QCD, however,
they must be included and there is no critical endpoint.

HK 21.2 Dil1l7:00 P 5
Quark-Meson Model and Functional Renormalization Group
— eMarTHIAS DREWS, BERTRAM KLEIN, and WoLFRAM WEISE —
Physikdepartment Technische Universitdt Miinchen, 85747 Garching

By coupling pions and the sigma boson to quarks, the quark-meson
model serves to study the chiral phase transition. Our method is
the functional renormalization group that interpolates in a non-
perturbative way between the theory in the ultraviolet and in the
infrared regime.

Quantum fluctuations are taken into account, which allow to treat
the chiral phase transition at finite temperature and chemical poten-
tial beyond the mean-field approximation. In addition the model can
be extended by the Polyakov-loop potential to include a notion of con-
finement.

Further novel steps towards inclusion of derivative couplings are dis-
cussed, with emphasis on an improved treatment of low-energy pion-
pion interactions.

Work supported by BMBF, GSI and the Excellence Cluster "Origin
and Structure of the Universe".

HK 21.3 Dil17:15 P 5
The QCD deconfinement transition for heavy quarks and all
baryon chemical potentials I — eJENS LANGELAGE — Max-von-
Laue-Str. 1, 60438 Frankfurt am Main

Using combined strong coupling and hopping parameter expansions, we

Raum: P 5

derive an effective three-dimensional theory from thermal lattice QCD
with heavy Wilson quarks. The theory depends on traced Polyakov
loops only and correctly reflects the centre symmetry of the pure gauge
sector as well as its breaking by finite mass quarks. As an application,
we determine the deconfinement transition and its critical end point
as a function of quark mass and all chemical potentials.

In this first part, we derive the effective lattice action and present
details of the calculation.

HK 21.4 Dil17:30 P5
The QCD deconfinement transition for heavy quarks and
all baryon chemical potentials II — eSTEFANO LoTTINI — ITP
Goethe Universitiat, Frankfurt am Main, Deutschland

Using combined strong coupling and hopping parameter expansions, we
derive an effective three-dimensional theory from thermal lattice QCD
with heavy Wilson quarks. The theory depends on traced Polyakov
loops only and correctly reflects the centre symmetry of the pure gauge
sector as well as its breaking by finite mass quarks. It is valid up to cer-
tain orders in the lattice gauge coupling and hopping parameter, which
can be systematically improved. As an application, we determine the
deconfinement transition and its critical end point as a function of
quark mass and all chemical potentials. In this part we discuss the
numerical analysis of the model and draw the conclusions.

HK 21.5 Dil745 P5
Finite-volume effects in the chiral phase diagram — eRALF-
ArNo Triporr!, BERND-JOCHEN SCHAEFER?3, and LORENZ VON
SmEKAL! — lInstitut fiir Kernphysik, Technische Universitdt Darm-
stadt, Germany — 2Institut fiir Physik, Karl-Franzens-Universitit
Graz, Austria — 3Institut fiir Theoretische Physik, Justus-Liebig-

Universitat Giessen, Germany

We investigate effects of a finite volume on the phase diagram of a two-
flavor quark-meson model. Using a non-perturbative functional renor-
malization group approach, both quark and meson fluctuation effects
are inlcuded. The corresponding flow equation for a finite system is
presented and solved numerically with the grid technique.

In particular, we show results for the critical endpoint and thermo-
dynamic observables. Moreover, critical properties of the finite-volume
phase structure are studied by calculating the quark number denstiy
and quark number susceptibility [1].

[1] Ralf-Arno Tripolt, Jens Braun, Bertram Klein, Bernd-Jochen
Schaefer, in preparation.

HK 21.6 Dil1l8:00 P 5
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Event-by-event mean pr fluctuations in pp and Pb—Pb col-
lisions measured by the ALICE experiment at the LHC —
oSTEFAN HECKEL for the ALICE-Collaboration — Goethe-Universitét
Frankfurt, Institut fiir Kernphysik, Max-von-Laue-Str. 1, 60438 Frank-
furt am Main

Non-statistical event-by-event fluctuations of the mean transverse mo-
mentum of charged particles in pp and Pb—Pb collisions are studied
using the ALICE experiment at the LHC. The analysis is performed at
In] < 0.8 and 0.15 < pr < 2 GeV /c. Multiplicity dependent results are
obtained for pp collisions at /s = 0.9, 2.76 and 7 TeV. Pb-Pb collisions
at \/sNN = 2.76 TeV are analysed in intervals of multiplicity and cen-
trality, the latter in bins of 5%. Little collision energy dependence is ob-
served in pp collisions. The data indicate a common scaling behaviour
with event multiplicity from pp to semi-central Pb—Pb collisions. In
central Pb—Pb collisions, the results deviate from this trend, exhibit-
ing a significant reduction of the fluctuation strength. The results are
compared to measurements in Au—Au collisions at lower collision en-
ergies and to Monte Carlo simulations with PYTHIA and HIJING.

HK 21.7 Di1815 P35
The role of fluctuations in the phase diagram of QC;D —
oNAseeMUDDIN KHANDZ, Lisa M. Haas!2, Jan M. PawrLowskib2,
MicHAEL M. ScHeERER®, and Fabian ReNNEckr!:2 — lInstitut
fiir Theoretische Physik, Universitat Heidelberg, Philosophenweg 16,
62910 Heidelberg, Germany — 2?ExtreMe Matter Institute EMMI,
GSI Helmholtzzentrum fiir Schwerionenforschung, Planckstr. 1, 64291
Darmstadt, Germany — 3Institut fiir Theoretische Festkorperphysik,
RWTH Aachen, Otto-Blumenthal-Strafte, 52074 Aachen, Germany

We apply the Functional Renormalization Group equation to Quantum
Choromodynamics with two colours and two quark flavours. Diquark
states can form colour singlets and hence a vacuum state with non-
zero baryon number can be realized. We explore the phase diagram for
various regions of temperature and chemical potential, and evaluate
the behavior of the chiral condensate, the diquark condensate and the
mass spectrum by including bosonic and fermionic fluctuations.

HK 21.8 Di1830 P5
Critical point in the QCD phase diagram: effects of vector in-
teraction and axial U(1) anomaly at finite chemical potential
— eNiNo Brarovich?2, WoLrram WEISE!, and TETsuo HaTsupa?
— Mnstitut fiir Theoretische Physik T39, Physik-Department der TU
Miinchen, James-Franck-Strafe 1, 85747 Garching, Deutschland —
2Quantum Hadron Physics Laboratory, RIKEN, Wako-shi, Saitama-

ken, Japan

The Nambu-Jona-Lasinio model extended by Polyakov-loop dynamics
(PNJL model) for 2 4 1 flavors is used in order to study the QCD
phase diagram and associated thermodynamic quantities. In this ap-
proach, spontaneous chiral symmetry breaking as well as color singlet
suppression in the hadronic phase are realized dynamically in terms
of the respective order parameters. We investigate in detail the effects
of a vector-type interaction in this model, particularly in combination
with the U(1)A symmetry breaking Kobayashi-Maskawa-*t Hooft in-
teraction. We show phase diagrams in the temperature-density plane
and discuss possible constraints on the model from our knowledge of
nuclear physics. The question of the existence and possible locations
of the critical point within our framework is discussed as well.

Work supported in part by BMBF, GSI and the DFG Excellence
Cluster ”Origin and Structure of the Universe”.

HK 219 Di1845 P5
Thermalized or not thermalized? The SHM at SIS energies. —
eMaNUEL LoreNnz!, RomaiNn Horzmann?, and Joacuim StroTH!:2
for the HADES-Collaboration — Goethe -Universitit, Frankfurt —
2GSI Helmholtzzentrum fiir Schwerionenforschung, Darmstadt

With the HADES detector we have investigated in great detail the
collision system Ar+KCl at 1.76 AGeV. From the data, the up to now
most complete set of particle species in the 1-2A GeV energy regime
could be reconstructed. This allows for a stringent test of various phe-
nomenological models, in particular statistical hadronization models.
SHM have indeed been successful in extracting the freeze-out line in
the T — uyp plane of the nuclear phase diagram by fitting particle yields
from relativistic and ultrarelativistic heavy ion collisions [1]. At en-
ergies of a few GeV, however, the validity of these models is not so
well established, since it remains unclear whether chemical equilibrium
can be reached, and therefore the question arises whether a statistical
treatment of particle production is at all meaningful. The situation
is further complicated by the need for strangeness suppression, which
is handled differently in the various implementations of the SHM. In
this contribution, we compare the measured particle yields to an SHM
fit and discuss the results critically with respect to the various signa-
tures of thermalization of the collision system, in particular the strong
deviation observed for double strange particles. This work has been
supported by BMBF (06 FY 9100 I), HIC for FAIR, EMMI and GSI.
[1] A. Andronic, P. Braun-Munzinger and J. Stachel, Nucl. Phys. A
772, (2006) 167.

HK 22: Hadronenstruktur und -spektroskopie

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 22.1 Mi 14:00 RW 1
Partialwellenanalysen fiir PANDA und BESIII — eBERTRAM
Kopr!, Miriam Fritscu?, Kraus GOTzZEN?, ANASTASIA
Karavbina?, HeLmut Kocu!, Maruias MicHEL?, CHRISTOF

MoTzko!, SEBAsTIAN NEUBERT?, MARC PELIZAUS!, KLAUS PETERS®,
JuLiaN Pycny!, JaN ScuuLze!, MarThias STEINKE! und ULRICH

WieDpNER! — !Ruhr-Universitit Bochum — 2Johannes Gutenberg-
Universitit Mainz — 3GSI Darmstadt — %Technische Universitit
Miinchen

Im Frithjahr 2010 hat sich innerhalb der PANDA-Kollaboration eine
Gruppe formiert, die zum Ziel hat, eine benutzerfreundliche, perfor-
mante und modulare Software fiir Partialwellenanalysen (PWA) zu
entwickeln. Sie soll Anwendung in sdmtlichen Bereichen der PANDA-
Physik finden, und so flexibel sein, dass auch Daten von anderen
Hadronenspektroskopie-Experimenten analysiert werden kénnen.

Zu Beginn des Vortrags werden kurz die Pline zum Funktions-
umfang und zur Struktur der Software vorgestellt. Das Grundgeriist
der Software konnte bereits realisiert und mit diesem erste PWA-
Analysen durchgefithrt werden. Ein Fokus wurde auf Analysen alte-
rer Crystal Barrel@QLEAR-Daten gelegt, um wichtige Aspekte zum pp-
Annihilationsprozess zu studieren. Dariiber hinaus werden erste vor-
laufige Resultate von Partialwellenanalysen von BESIII-Daten présen-
tiert, die zum Ziel haben, Resonanzen aus radiativen Charmoniumzer-
féallen zu identifizieren.

Gefordert durch das BMBF.

HK 22.2 Mi14:30 RW 1

Raum: RW 1

Status der Framework-Entwicklung fiir die PANDA-
Partialwellenanalyse — eMaTnias MicHEL!, Miriam FriTsculs2,
Kraus GoTzEN, ANasTasia KaravbiNa2, BERTrRaAM Koprr%, Pro-
METEUSZ JAsINsKI'2, SEBASTIAN NEUBERT?, KLAaus PETERs® und
MartHias STEINKE? fiir die PANDA-Kollaboration — 1HI Mainz —
2Universitit Mainz — 3GSI Darmstadt — 4Universitit Bochum —

5TU Miinchen

Ein Grofsteil des Physikprogramms des PANDA-Experiments an FAIR
(Darmstadt) beschéftigt sich mit der Suche nach neuen konventionellen
und exotischen hadronischen Zustédnden wie z.B. Hybriden oder Glue-
béllen. Zur Identifizierung moglicher Kandidaten und zur eindeutigen
Einordnung bereits bekannter Zustdnde wird bei PANDA in mehr als
80% aller Analysen eine Partialwellenanalyse (PWA) benétigt.

Zu diesem Zweck wird ein neues, flexibles und effizientes PWA-
Framework entwickelt. Es wird modular gestaltet, was erlaubt, pro-
blemlos weitere Modelle und Formalismen hinzuzufiigen, wie auch
gleichzeitig mehrere Datensétze (auch verschiedener Experimente) an-
zupassen. Aufierdem werden verschiedene Minimierungs- und Bewer-
tungsroutinen zur Verfiigung gestellt. Ziel ist es, die Software mit Da-
ten laufender Experimente wie z.B. BaBar oder BESIII zu verwenden
und zu testen. Dies gewéhrleistet, dass Erfahrungen mit anderen PWA-
Programmen genutzt und Limitierungen dieser umgangen werden.

Im Vortrag wird das Konzept des Software-Frameworks fiir die
PANDA-PWA vorgestellt sowie als Beispielanwendung ein modell-
unabhéngiger Dalitzplot-Fit prasentiert.

HK 22.3 Mi14:45 RW 1
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Partial-Wave Analysis of the Centrally Produced ntzn—
System in pp Reactions at COMPASS — eALEXANDER
AvusTREGEsILOY, Boris Grube!, STepHAN Paur!, and ToBias
ScuLUTER? for the COMPASS-Collaboration — !Technische Univer-

sitat Miinchen — 2Ludwig-Maximilians-Universitit Miinchen

COMPASS is a fixed-target experiment at CERN SPS which investi-
gates the structure and spectroscopy of hadrons. During 9 weeks in
2008 and 2009, a 190 GeV /¢ proton beam impinging on a liquid hydro-
gen target was used in order to study the production of exotic mesons
and glueball candidates at central rapidities. As no bias on the produc-
tion mechanism was introduced by the trigger system, the contribution
from diffractive dissociation of the beam proton poses a challenge. Sev-
eral approaches were tried to disentangle a clean, centrally produced
sample. A model to describe the data in terms of partial-waves will be
introduced. Furthermore, preliminary fits will be presented and com-
pared to results from previous experiments. Particular attention has
to be paid to the ambiguities in the amplitude analysis of the two-
pseudoscalar final state.

HK 22.4 Mi 15:00 RW 1

SU(3) breaking corrections to the D, D*, B and B* decay
constants — eMICHAEL ALTENBUCHINGER!, LisHENG GENGZ! and
WoLrraM WEISE! — !Physik Department, Technische Universitit
Miinchen, D-85747 Garching — 2School of Physics and Nuclear En-
ergy Engineering, Beihang University, Beijing 100191, China
We report on a first next-to-next-to-leading order calculation of the
decay constants of the D (D*) and B (B*) mesons using a covariant
formulation of chiral perturbation theory. It is shown that, using the
state-of-the-art lattice QCD results on fp_/fp as input, one can pre-
dict quantitatively the ratios of fD: /fp=, fB./fB, and fB: /fB* tak-
ing into account heavy-quark spin-flavor symmetry breaking effects
on the relevant low-energy constants. The predicted relations between
these ratios, fpx/fp+ < fp,/fp and fg,/fB > fp./fD, and their
light-quark mass dependence should be testable in future lattice QCD
simulations, providing a stringent test of our understanding of heavy
quark spin-flavor symmetry, chiral symmetry and their breaking pat-
terns.

Work supported in part by BMBF, the A.v. Humboldt foundation,
GSI and the DFG Excellence Cluster "Origin and Structure of the
Universe".

HK 22.5 Mi 15:15 RW 1
Messung des  Verzweigungsverhéiltnisses im  Kanals
D? - KZKTK~ — WoLrcane GRADL und ePETER WEIDENKAFF
— Institut fiir Kernphysik, Johannes Gutenberg-Universitat Mainz
Das BES-III Experiment am BEPCII et e~ -Speicherring hat seit dem

Start der Datennahme im Friihjahr 2009 bis zum Mai 2011 bereits
einen 2.9 fb~! grofien Datensatz an ¢(3770) Zerfillen gesammelt. D-

Mesonen aus 1(3770) Zerféllen werden in einem kohérenten Zustand
erzeugt und legen somit wechselseitig den Teilchentyp fest. Durch die
Rekonstruktion eines D-Zerfalls kann der anti-D Zerfall mit geringem
Untergrundbeitrag untersucht werden. BES-III bietet damit ideale Be-
dingungen, um Zerfille von D-Mesonen zu studieren.

Wir stellen vorlaufige Ergebnisse zur Messung des Verzweigungsver-
héltnisses im Kanals D® — K3K+ K~ vor. Es wird auf die Selektion
der Signalereignisse und die Bestimmung der Anzahl an Signalzerfal-
len eingegangen, sowie die vorldufigen Ergebnisse zu systematischen
Studien vorgestellt.

HK 22.6 Mi 15:30 RW 1
Chiral SU(3)-Dynamics and Baryon-Baryon Interactions —
oSTEFAN PETSCHAUER, NORBERT KAISER, and WOLFRAM WEISE —
Physik-Department, Technische Universitdt Miinchen, D-85747 Gar-
ching, Germany

Using SU(3) chiral perturbation theory we calculate hyperon-nucleon
and hyperon-hyperon interactions at next-to-leading order. The con-
structed potentials in momentum space include all one- and two-meson
exchange terms generated by the SU(3) chiral Lagrangian. Effects from
intermediate decuplet baryons are considered as well. Together with
additional contact terms at the same order these chiral baryon-baryon
potentials provide a new baseline for systematic studies of hyperon-
nucleon scattering and light hypernuclei (few-baryon systems with
strangeness).

Work supported in part by BMBF, GSI and the DFG Cluster of
Excellence “Origin and Structure of the Universe”.

HK 22.7 Mi 15145 RW 1
Dalitz-Plot-Analyse des D — K~ ntxt Zerfalls bei PANDA *
— oANDREAS Pi1TkA, RaLr KLIEMT, SIMONE Bianco, Kal-THoMAS
BrINKMANN, ROBERT ScHNELL, THoMAs WURscHIG und HANs-
GEORG ZAUNICK — Helmholtz-Institut fiir Strahlen- und Kernphy-
sik, Rheinische Friedrich-Wilhelms-Universitdt Bonn, Nussallee 14-16,
D-53115, Bonn, Germany

Am PANDA-Experiment in Darmstadt wird bei einem Antiprotonen-
impuls von bis zu py = 15 GeV/c die Produktion von Zustanden mit
offener Charm-Quantenzahl mdoglich sein. Die zu erwartende hohe Re-
konstruktionseffizienz von D-Mesonen erlaubt dabei auch die Dalitz-
Plot-Analyse von deren Dreikorperzerféillen. Der hier untersuchte Ka-
nal DT — K~ntxTt ist ganz wesentlich durch angeregte Kaonen im
Zwischenzustand bestimmt.

Im Rahmen des PandaRoot Frameworks wird anhand von Monte-
Carlo-Simulationen gezeigt, dass es moglich ist mittels einer x2-
Minimierung der rekonstruierten Dalitz-Plots die komplexen Ampli-
tuden der indermedidren Kaonen zu bestimmen und sich das Ergebnis
mittels einer Akzeptanzkorrektur verbessern lasst.

* gefordert durch BMBF

HK 23: Hadronenstruktur und -spektroskopie

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 23.1 Mi 14:00 RW 2
Messungen zu den Meson-Polarisierbarkeiten und zu chiraler
Dynamik in Pion-Photon-Reaktionen an COMPASS — eJaAN
FriepricH fir die COMPASS-Kollaboration — TU Miinchen

Das COMPASS-Experiment am CERN bietet weltweit einzigartige Be-
dingungen zur Untersuchung von Meson-Photon-Reaktionen in einem
weiten kinematischen Bereich. Die hochgenaue Messung der Endzu-
stande von Pion- und Kaonstrahlen mit 190 GeV Einschussenergie auf
ruhende Kerne erlaubt die Identifikation von Wechselwirkungen mit
dem Coulombfeld bei kleinsten Impulsiibertrigen Q2 < 0.001 GeV?/c?
und Schwerpunktsenergie des Meson-Photon-Systems im Bereich <
1 GeV.

Die Bestimmung der Polarisierbarkeiten durch die Comptonreakti-
on 7y — 7y ist das wichtigste Ziel der Messungen. Nach einer kurzen
Strahlzeit im Jahr 2009, deren aktuellste Ergebnisse vorgestellt wer-
den, ist fiir 2012 Datennahme mit sehr hoher Statistik geplant, die
neben Termen hoéherer Ordnung fiir Pionen auch eine erste Messung
der Kaonpolarisierbarkeit zum Ziel hat.

Weitere Aspekte der untersuchten Reaktionen sind die Bestimmung
der chiralen Anomalie in 7y — 77®, sowie die chirale Dynamik von

my — 3m. Der Vergleich der Ladungszustinde 7~ 7~ 7+ und 7~ %70

Raum: RW 2

erlaubt detaillierte Aussagen iiber Schleifen-Beitrage, die von der chi-
ralen Stérungsrechnung vorhergesagt werden.

HK 23.2 Mi 14:30 RW 2
Cross section for quasi-real photo-production of charged
hadrons with high transverse momenta in muon-deuteron

scattering — eCHRisSTIAN HOPPNER for the COMPASS-
Collaboration — Physik-Department E18, Technische Universitét
Miinchen

The measurement of unpolarized high-p7 hadron-production cross sec-
tions provides an important benchmark for the applicability of pertur-
bative QCD (pQCD) calculations, especially at lower center-of-mass
energies, where corrections beyond the next-to-leading order could be-
come important. These calculations rely on the factorization of unpo-
larized and polarized cross sections into non-perturbative parton distri-
bution functions, which parametrize the structure of the nucleon, hard
scattering cross sections, calculable in pQCD, and non-perturbative
fragmentation functions. In this contribution we shall present the first
measurement of the unpolarized cross section for the quasi-real photo-
production of charged hadrons with high transverse momenta from
muon-deuteron scattering data at /s = 17.4 GeV at COMPASS. The
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dependence of the cross section on pr for forward and central rapidi-
ties is discussed. The presented cross section results are compared to
recent NLO pQCD calculations.

HK 23.3 Mi 14:45 RW 2
Diffractive Dissociation into 3 Pion Final States at COM-
PASS — eFLORIAN Haas for the COMPASS-Collaboration — Tech-
nische Universitdt Miinchen

Diffractive dissociation reactions studied at the COMPASS experi-
ment, CERN, provide access to the light meson spectrum. During a
pilot run in 2004, using a pion beam and a lead target, 500k events
of 77~ 7t final state events with masses below 2.5 GeV/c? were
recorded, yielding a significant signal for the 71 (1600) spin-exotic res-
onance. After a significant upgrade of the spectrometer in 2007, the
following two years were dedicated to meson spectroscopy. Using again
a pion beam, but now with a liquid hydrogen target, an unique statis-
tics of ~ 60M events of the same final state was gathered in 2008.
During a short campaign in 2009, the liquid target was exchanged by
several solid state targets in order to compare final states produced
on targets with different atomic numbers. After a short summary of a
partial wave analysis (PWA) of 2004 data, the focus will be on a PWA
of 2008 data in the same kinematic range of momentum transfer

(0.1 GeV2/c? < ' < 1.0 GeV2/c?). In addition the progress of the
analysis of data recorded with solid state targets in 2009 and a com-
parison with 2008 and 2004 data will be presented.

HK 23.4 Mi 15:00 RW 2
Single-Hadron transverse target spin asymmetries at COM-
PASS — eCHurisToPH ADOLPH — Physikalisches Institut IV der Uni-
versitdt Erlangen-Niirnberg

The quark content of the nucleon at twist-two level in the collinear case
can be fully characterized by three independent distribution functions
for each quark flavour: the unpolarized distribution function fi(z),
the helicity distribution function g;(x) and the transverse spin distri-
bution function hi(z), also called transversity. COMPASS is a fixed
target experiment at CERN where the nucleon spin structure is in-
vestigated using a 160 GeV /c polarized ut beam and polarized solid
state targets. The measurements of single spin asymmetries in semi-
inclusive deep inelastic scattering (SIDIS) on a transversely polarized
target are an important part of the COMPASS physics program. After
taking data in the years 2002-2004 using a transversely polarized 6LiD
(deuteron) target, in 2007 and 2010 data were collected on a trans-
versely polarized NH3 (proton) target. The data allows to investigate
the transversity distribution function, e.g. coupled to the Collins frag-
mentation function, as well as transverse momentum dependent dis-
tribution functions, like the Sivers distribution function, by measuring
azimuthal asymmetries in hadron production. In this contribution we
present the results on one hadron spin asymmetries from the 2010 data
for the Collins and Sivers asymmetries.
supported by German BMBF

HK 23.5 Mi 15:15 RW 2
OZI rule violation and spin alignments in vector meson pro-
duction at COMPASS — eJoHANNES BERNHARD — for the COM-
PASS collaboration — Institut fiir Kernphysik, Johannes-Gutenberg-
Universitét, Johann-Joachim-Becher-Weg 45, 55099 Mainz

The COMPASS collaboration at CERN dedicated the 2008 and 2009

run time to meson spectroscopy measurements. At 190 GeV/c beam
momentum, both diffractice and double-diffractice production mech-
anisms overlap which can be explored with vector meson production
studies. We present results for spin alignments of w(782) and ¢(1020)
depending on zr and ¢ alongside with systematics of the event selec-
tion. In addition, we find an OZI rule violation of a factor of 3 in the
comparision of yields for pp — ppw and pp — ppo.

HK 23.6 Mi 15:30 RW 2
COMPASS results on transverse spin asymmetries in two-
hadron production in SIDIS — eCHRISTOPHER BRAUN for the
COMPASS-Collaboration — Physikalisches Institut IV der Universitét
Erlangen-Niirnberg

At twist-two level the nucleon and its quark content can exist in three
states regarding their polarizations in the collinear case: both can be
unpolarized, longitudinally or transversely polarized. This refers to
three independent parton distribution functions (PDF) for each quark
flavour ¢: the quark distribution f{(z), the helicity distribution g7 (z)
and the transversity distribution h{(z) = qy(x) - q;l(:p). Where 17
means quark spin parallel and 7| antiparallel to the spin of the nucleon.
The transversity function is chiral-odd and therefore is not accessible
in deep inelastic scattering (DIS). However, h{(z) can be observed in
semi-inclusive DIS in combination with another chirally odd function
like the two-hadron interference fragmentation function (IFF) H ff g in
two-hadron production, which is the subject of this contribution. The
160 GeV /c polarized ut beam of CERN’s M2 beamline allows COM-
PASS to investigate the spin structure of the nucleon using polarized
solid state targets. After taking the first data on a transversely polar-
ized proton target (NH3) in 2007, a full year of data taking followed in
2010 to increase precision. In this contribution the latest results from
the 2010 data for the azimuthal asymmetries in two-hadron production
are presented. An extraction of h‘f (z) via a coupling to the two-hadron
IFF Hf’q has been carried out for the 2007 data.
supported by German BMBF

HK 23.7 Mi 15:45 RW 2
Hard exclusive p? production to constrain generalized parton
distributions — eKATHARINA SCcHMIDT, STEFFEN BAUER, HORST
FiscHER, TiLLMANN GUTHORL, KAy KoNiGsMANN, FRANK NERLING,
CHRISTIAN SCHILL, STEFAN SIRTL, and JOHANNES TER WOLBEEK
— for the COMPASS collaboration - Physikalisches Institut, Albert-
Ludwigs-Universitat Freiburg

The theoretical framework of Generalized Parton Distributions
(GPDs) provides a dynamical and geometrical picture of the nucleon.
Additional to the longitudinal momentum information of partons they
contain information on the transverse localization of the constituents.
The exclusive production of p® mesons off a transversely polarized tar-
get allow to constrain the GPD E which is connected, according to Ji’s
sum rule, with the total angular momentum of quarks and gluons.

In 2007 & 2010 measurements were performed scattering a 160
GeV /c longitudinal polarized muon beam off a transversely polarized
NHj3 target at the COMPASS experiment at CERN.

This talk gives an introduction to the analysis of exclusively pro-
duced p° mesons. Results for the transverse target single spin asym-
metry A?;;<¢_¢S) are presented. Supported by BMBF, DFG and EU
FP7 (Grant Agreement 227431).

HK 24: Astroteilchenphysik

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 24.1 Mi 14:00 RW 3
Statusbericht des Niederenergie-Neutrino-Experiments
SNO-+ — eBrerLina voN Krosick, Nuno Barros, AXEL BoLT-
7z1G, FELIX KRUGER, VALENTINA LozzA, LAURA NEUMANN und Kar
ZUBER — TU Dresden

SNO+ (Sudbury Neutrino Observatory plus Liquid Scintillator) ist
ein sich im Aufbau befindliches Niederenergie-Neutrino-Experiment.
Es nutzt den bis 2006 fiir das SNO Experiment eingesetzten Detek-
tor, der sich im derzeit weltweit tiefsten Untergrundlabor SNOLAB in
einer Mine nahe Sudbury, Kanada befindet. Der Kern des Detektors,
eine Acryl-Kugel mit ca. 12 m Durchmesser, wird fiir SNO+ mit et-
wa 780 t Fliussigszintillator gefiillt, was die Lichtausbeute gegeniiber

Raum: RW 3

dem Cherenkov-Detektor SNO um rund einen Faktor 50 erhoht und
die Schwellenenergie auf unter 1 MeV senkt. Desweiteren ist durch
ca. 6000 m.w.e. Uberdeckung der kosmogene Untergrund stark unter-
driickt. Zusammen mit der Verwendung ultra-reiner Materialien wird
SNO+ dadurch sensitiv fiir niederenergetische Neutrinos. Von beson-
derem Interesse sind dabei die solaren pep- und CNO-Neutrinofliisse.
Ein weiteres wichtiges Ziel von SNO+ ist die Untersuchung des neu-
trinolosen doppelten Beta-Zerfalls durch Hinzufiigen von rund 0.1%
natiirlichem Nd (entsprechend etwa 44 kg 159Nd) zum Szintillator.

Der Detektor-Aufbau, physikalische Ziele so wie der Status des Ex-
periments werden vorgestellt.

HK 24.2 Mi 14:30 RW 3
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Measurement of Proton Quenching Factors and PSD-
Parameters in Liquid Scintillators — eVINCENZ ZIMMER, JUR-
GEN WINTER, LOoTHAR OBERAUER, JUDITH MEYER, RANDOLPH
MOLLENBERG, RAIMUND STRAUSS, CHRISTIAN CIEMNIAK, STEPHAN
WawoczNy, and JurLius ScCHERZINGER — Technische Universitédt
Miinchen, Physik Department E15, James Franck Strafte, 85748 Garch-
ing
In liquid-scintillator detectors like Borexino, Double Chooz and the
LENA (Low Energy Neutrino Astronomy) project the inverse beta de-
cay (IBD) is used to detect electron antineurtinos U.. This causes a
delayed coincidence signal reducing the background sources to those
mimicking such a coincidence. Fast neutrons are one of the background
sources by scattering off a proton followed by a capture on hydro-
gen or gadolinium. Therefore, it is vital to understand the nature
of proton recoils in liquid scintillators. Using pulse shape discrimi-
nation (PSD) to distinguish the neutron-induced proton recoils from
the prompt positron signal from the IBD this background might be re-
duced. Furthermore, elastic v-p scattering is an important channel for
neutrinos from a galactic core-collapse SN. In order to reconstruct the
initial neutrino energy, the energy-dependent proton quenching factor
has to be known. Therefore, a neutron scattering experiment at the
Maier-Leibnitz-Laboratorium in Garching has been set up in order to
understand the response of proton recoils in organic liquid scintillators.
This work has been supported by the Maier-Leibnitz-Laboratorium
and the cluster of excellence ’Origin and Structure of the Universe’.

HK 24.3 Mi 14:45 RW 3
Proton- und a-Quenching im Fliissigszintillator von SNO+ —
eLLAURA NEUMANN, AXEL BoELTZIG, NUNO F1UuzA DE BARROS, FELIX
KRUGER, VALENTINA LozzaA, BELINA vON Krosick und KA1 ZuBER
— TU Dresden, Institut fiir Kern und Teilchenphysik

Die Detektion des Niederenergie-Neutrino Experiments SNO+- basiert
auf einem neuartigen organischen Fliissigszintillator (lineare Alkyben-
zene LAB). Um aus der Detektorantwort die urspriingliche Energie
des Teilchens zu erhalten, miissen die Quenchingfaktoren, in Abhén-
gigkeit der Teilchenart, bekannt sein. Von besonderem Interesse ist
das a-Quenching, aufgrund des groffen a -Hintergrunds des Nd144
in der Nd-Phase des Experiments, der durch pile-up zu Ereignis-
sen im OvB(3 Energiebereich fiihren kann. Protonquenching ist fiir
die Supernova-Neutrinodetektion wesentlich, um {iber NC Neutrino-
Proton-Streuung auf die Neutrinospektren schlieffen zu kénnen. Das
Messprinzip und erste Messdaten zur Berechnung der Protonen- und
a-Quenchingfaktoren fiir den SNO+ Szintillator werden vorgestellt.

HK 24.4 Mi 15:00 RW 3
485c as a Calibration Source for the SNO+ Experiment —
e AXEL BoELTziG, NUNO BARROS, FELIX KRUGER, VALENTINA LOZZA,
Laura NEuUMANN, BELINA vON Krosick, and Kar ZuBer — TU
Dresden, Germany

SNO+ (Sudbury Neutrino Observatory Plus Scintillator) is the succes-
sor of the SNO experiment, and currently under construction near Sud-
bury, Canada. Located in a mine 2000 m underground (equivalent to a
shielding of about 6000 m of water), SNO+ will be a low-background
experiment studying different aspects of neutrinos.

Several sources will be employed for the detector’s calibration, which
is scheduled to start in mid-2013. One of the sources under develop-
ment at TU Dresden uses the v rays following the 3 decay of “8Sc. The
sum of the 7 energies for the main decay branch is close to the @ value
of the double beta decay of 1°°Nd, which is planned to be measured
in the second phase of SNO+-.

Due to the half life of only 43.67(9) h, “8Sc has to be produced shortly
before the calibration. Safety, radiopurity and cleanliness are further
important issues for the application of a source in a low-background
experiment like SNO+. The design of the source, its production and
the current status of its development will be presented.

This work is supported by the German Research Foundation (DFG).

HK 24.5 Mi 15:15 RW 3
Status und erste Resultate des EDELWEISS-3 Experiments
zur Suche nach Dunkler Materie — eKraus ErTeL fiir die
EDELWEISS-Kollaboration — Karlsruher Institut fiir Technologie, In-
stitut fiir Kernphysik, Postfach 3640, 76021 Karlsruhe

Das EDELWEISS Experiment verwendet massive Ge-Monokristalle
bei einer Operationstemperatur von 18mK, um die Streuung schwach
wechselwirkender Teilchen (WIMPs) an Ge-Kernen nachzuweisen. Zur
verlésslichen Detektion Dunkler Materie und zur Unterdriickung von
Elektronriickstofen wird der Energieeintrag des stoffenden Teilchens
als Warmesignal {iber einen NTD-Thermistor und das Ionisationssi-
gnal als Parameter zur Teilchendiskriminierung iiber Ringelektroden
ausgelesen. In der Messperiode 2009/2010 wurde mit 10 Detektoren
von je 400 g Masse (ID400) mit dieser Technologie eine der weltweit
besten Sensitivititen von og; = 5-107% cm? bei m, = 80GeV/c?
erreicht [PLB 702 (2011)]. In EDELWEISS-3 werden bis Ende 2012
insgesamt 40 Detektoren mit je 800 g (FID800) installiert. Zusétzlich
wird die Abschirmung erweitert sowie die Datenauslese modifiziert, so-
dass eine Erhohung der Sensitivitdt um mehr als einen Faktor 10 bis
Ende 2013 erreicht werden kann. Der Status der Umbauarbeiten sowie
erste Resultate mit den FID800-Detektoren werden vorgestellt und ein
Ausblick auf das EUERECA-Projekt gegeben.

Gefordert durch das BMBF (Verbundforschung Astroteilchenphy-
sik 05A11VK2) und durch die Helmholtz-Allianz fiir Astroteilchen-
physik HAP, ein Instrument des Impuls- und Vernetzungsfonds der
Helmholtz-Gemeinschaft.

HK 24.6 Mi 15:30 RW 3
Suche nach einer jahreszeitlichen Modulation in den
EDELWEISS-2 Daten — eLukas Heun fiir die EDELWEISS-
Kollaboration — Karlsruher Institut fiir Technologie, Institut fiir Ex-
perimentelle Kernphysik, Postfach 3640, 76021 Karlsruhe

Das EDELWEISS Experiment benutzt kryogene Germanium-
Monokristalle (T=18mK) zur direkten Suche nach Dunkler Mate-
rie. Ein Ge-Kernriickstoff aufgrund einer elastischen Streuung eines
WIMPs (Weakly Interacting Massive Particle) kann dabei durch gleich-
zeitige charakteristische Phonon- und Ladungs-Signale identifiziert
werden. In der Messphase 2009/2010 wurden Daten zur WIMP-Suche
iiber 14 Monate mit einem Detektorfeld von 10 Ge-Detektoren aufge-
nommen. Unter Verwendung der Elektronendiskriminierung durch das
Ladungssignal konnte eine Obergrenze auf WIMP-Streuquerschnitte
von o < 5 x 10*em?2 [PLB702(2011)] extrahiert werden. Lisst man
auch Elektronenriickstofie als potenzielles WIMP-Signal zu, so lassen
sich die Daten auf eine DAMA-ahnliche jahreszeitliche Modulation hin
analysieren. Die Motivation, spezielle Analysemethoden und Resultate
dieser Untersuchung werden présentiert und diskutiert.

Gefordert durch das BMBF (Verbundforschung Astroteilchenphy-
sik 05A11VK2) und durch die Helmholtz-Allianz fiir Astroteilchen-
physik HAP, ein Instrument des Impuls- und Vernetzungsfonds der
Helmholtz-Gemeinschaft.

HK 24.7 Mi 15:45 RW 3
Measurement of neutron fluxes as a background for direct
Dark Matter searches — ¢ VALENTIN KozLov for the EDELWEISS-
Collaboration — Karlsruher Institut fiir Technologie, Institut fiir Kern-
physik, Postfach 3640, 76021 Karlsruhe

A very low interaction rate is expected for Dark Matter candidates,
so-called weakly interacting massive particles (WIMP), scattering off
a nucleus of a terrestrial detector. This emphasizes the importance of
a detailed understanding of all potential backgrounds. Ambient and
muon-induced neutrons constitute a prominent background compo-
nent. Detailed studies carried out by the EpELWEISS collaboration in
this respect are presented. EDELWEISS is a Ge-bolometer experiment
searching for WIMPs and located in the underground laboratory Labo-
ratoire Souterrain de Modane (LSM, France). The neutron background
studies include dedicated calibrations with neutron sources, monitoring
the neutron flux with 3He detectors and measurements with a neutron
counter based on Gd-loaded liquid scintillator as well as correspond-
ing MC simulations with full event topology. Studies of muon-induced
neutrons are of particular interest and will be the main focus of the
presentation. The impact of the neutron background on current EpDEL-
weiss data-taking as well as for next generation experiments such as
EURECA will be discussed.

This work is supported by BMBF (Astroparticle Physics project
05A11VK2) and by the Helmholtz Alliance for Astroparticle Phyics
HAP, by the French Agence Nationale pour la Recherche and the Rus-
sian Foundation for Basic Research (grant No. 07-02-00355-a).
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HK 25: Fundamentale Symmetrien

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 25.1 Mi 14:00 P 1
Lorentz invariance on trial in the weak decay of polarized
atoms — eSTEFAN E. MUELLER, EtwiN Duick, JacoB NOORD-
MANS, GERCO ONDERWATER, RoB TIMMERMANS, Hans WILsCHUT,
and KarsuNor! Yar — Kernfysisch Versneller Instituut, University of
Groningen, The Netherlands

One of the most fundamental principles on which our current under-
standing of nature is based is the invariance of physical laws under
Lorentz transformations. Theories trying to unify the Standard Model
with Quantum Gravity may break this invariance, and dedicated high-
precision experiments at low energy could be used to reveal such sup-
pressed signals from the Planck scale.

In the framework of the TRIuP (Trapped Radioactive Isotopes:
micro-laboratories for fundamental Physics) program at KVI, we will
test Lorentz invariance searching for a dependence of the decay rate of
spin-polarized nuclei on the daily, yearly or deliberate re-orientation of
the spin. Observation of such a dependence would hint at a breakdown
of Lorentz invariance.

We will present results from the first experiments using 8°Rb and
20Na atoms produced with the AGOR cyclotron at the KVI.

HK 25.2 Mi14:30 P 1
Lorentz non-invariance — eJacoB NoorbMANs — KVI, Gronin-
gen, The Netherlands

To our present understanding nature is invariant under rotations and
boosts to very high precision. This Lorentz invariance is one of the
cornerstones of our most important physical theories: general relativ-
ity and the standard model of particle physics. Both are tested to high
accuracy. The possibility exists that the theory unifying these two the-
ories breaks Lorentz invariance at some (high) energy scale. At ener-
gies presently reachable with experiments, small signals of this Lorentz
breaking might still be detectable. We discuss an effective field theory
approach to calculate observables so on can put bounds on Lorentz
symmetry breaking by measuring them. In this the focus is on the
weak interaction.

HK 25.3 Mil4i45 P1
The Enriched Xenon Observatory (EXO) for double beta de-
cay — eWoLFHART FELDMEIER for the EXO-Collaboration — TU
Miinchen

The Enriched Xenon Observatory (EXO) is an experimental program
designed to search for the neutrinoless double beta decay (Onbb) of
Xe-136. Observation of Onbb would determine an absolute mass scale
for neutrinos and answer the question about their hypothetical Majo-
rana nature. The current phase of the experiment, EX0O-200, uses 200
kg of liquid xenon with 80% enrichment in Xe-136. The double beta
decay of xenon is detected in an ultra-low background time projection
chamber by collecting both, the scintillation light and the ionization
charge. The detector has provided the first measurement of two neu-
trino double beta decay and continues to take data for a neutrinoless
analysis.

HK 25.4 Mi 15:00 P 1
3He/'?Xe Clock Comparison Experiment: Search for Spin-
dependent Short-range Interaction — eKATHLYNNE TULLNEY!,

WEeRNER HEeiL!, Serarr Karpuk!, Yurl SoBoLEV!, MARTIN
2 2

BURGHOFF?, SiviA KNAPPE-GRUNEBERG2, WOLFGANG KILIANZ,
WoLFGANG MULLER?, ALLARD SCHNABEL?, FRANK SEIFERT?, LuTz
TrauMs?, and ULricH ScHMIDT® — 1Universitit Mainz — 2PTB

Berlin — 3Universitat Heidelberg

Light pseudoscalar bosons, such as the axion that was originally pro-
posed as a solution of the strong CP problem, would cause a new
spin-dependent short-range interaction. Of interest here is the search
for axion mediated short range interaction between a fermion and the
spin of another fermion. To search for this effect co-located, nuclear
spin polarized 3He and 129Xe atoms are used to get rid of magnetic
field drifts. The new approach we made is to measure the free nuclear
spin precession frequencies in a homogeneous magnetic guiding field of
about 400 nT using LT SQUID detectors. The whole setup is housed
in a magnetically shielded room at the Physikalisch Technische Bunde-
sanstalt (PTB) in Berlin. With this setup long nuclear-spin coherence
times of several hours for both gases can be achieved.

In this talk we present results of the last run in September 2010 which

Raum: P 1

gives new upper limits on the scalar-pseudoscalar coupling of axion-like
particles in the axion-mass window from 10~2 eV to 106 V.

HK 25.5 Mi15:15 P1
Test der QED in starken Magnetfeldern durch Laserspek-
troskopie der Hyperfeinstruktur von Bi%?t und Bi%0t —
eMarTHIAS LOCHMANN!, CHRIsSTOPHER GEPPERT!'2, RopOLFO M.
SaNncHEz!2, MicHAEL HAMMEN!, NaDJA FROMMGEN!, EL1sA WiLLY,
BENJAMIN BOTERMANN!, ZORAN ANDJELKOVIC!, RAPHAEL JOHRENS,

Jonas MapER?, VoLkER HANNEN®, CHRISTIAN WEINHEIMER?,

DanyaL WiNTERs?, TuHomas KoOHL?, YUurt LitviNovZ, THOMAS
STOHLKER??, ANDREAs Dax®, MicHaeL Bussmann®, WEeiqiang
WEeN?, RicHaRD THoMmPsoN®, ANDREY VoroTka? und WILFRIED
NoORTERSHAUSERD'2 — lInst. f. Kernchemie, Universitit Mainz —
2@8I, Darmstadt — 3Inst. f. Kernphysik, Universitdt Miinster —
4Phys. Inst., Universitiat Heidelberg — 5Department of Physics, Uni-
versity of Tokyo — SHelmholtzzentrum Dresden-Rossendorf — 7IMP

Lanzhou — 8Imperial College, London — 9TU Dresden

Messungen der Hyperfeinaufspaltung (HFS) schwerer, hochgeladene-
ner Ionen stellen einen Test der QED in starken Feldern dar. Berech-
nungen der HFS haben eine relative Unsicherheit von mehr als 10~3
durch die unzureichend bekannte Verteilung des magnetischen Kern-
momentes (Bohr-Weisskopf-Effekt). Dieser wird jedoch in einem geeig-
neten Vergleich von H- und Li-dhnlichen Ionen vernachléssigbar.

Jiingst ist am Experimentier-Speicherring der GSI erstmals die laser-
spektroskopische Beobachtung der HFS im lithiumahnlichen 209Bi80+
gelungen. Die dabei verwendeten Techniken und gewonnenen Resulta-
te werden vorgestellt. Ausserdem wird die Moglichkeit der Extraktion
des magnetischen Kernradius <r$n>1/ 2 diskutiert.

HK 25.6 Mi15:30 P 1
Bestimmung von Verlust - und Produktionswirkungsquer-
schnitten fiir ultrakalte Neutronen in kryogenen Ko-
vertermaterialien mittels Neutronenstreuung. — eERwWIN
GursmiepL!, FrReEpEric BouLE!, RaLITsA BozuaNoval, ANDREAS
Frer', Jens KLENkE!, CHRISTOPH MORKEL!, AXEL MULLER?, AN-
DREA ORECCHINI®, STEPHAN Paur!, HELMuT ScHOBER® und To-
BiAs UNrun? — !'TU Miinchen, Garching — 2Standford University,
Standford, USA — 3Institut Laue Langevin, Grenoble, Frankreich —
4Universitit Erlangen, Erlangen

Zurzeit sind weltweit starke Quellen zur Erzeugung von ultrakal-
ten Neutronen (UCN) basierend auf superthermischer Konversion in
kryogenen Festkorpern wie festes ortho-Deuterium oder fester alpha-
Sauerstoff in Planung, oder bereits gebaut. UCN sind exzellente neu-
trale Teilchen fiir fundamentale Experimente bei sehr kleinen Energien.
Beispielhaft seien die Messung des elektrischen Dipolmoments oder die
Lebensdauer des Neutrons genannt. Die genaue Kenntnis der Verlust-
wirkungsquerschnitte fiir UCN in den kryogenen Festkorpern ist fiir
die Performance dieser Quellen entscheidend. Neutronenstreuexperi-
mente mit thermischen und kalten Neutronen kénnen aussagekraftige
Daten fiir diese Verluste aber auch fiir die UCN - Produktionswir-
kungsquerschnitte liefern. In diesem Vortrag sollen die Resultate fiir
die Verlust- und Produktionswirkungsquerschnitte von festem Deute-
rium und Sauerstoff und deren Auswirkung auf solch potentiell starke
UCN-Quellen prasentiert werden. Gefordert von MLL, DFG und der
Excellenzinitiative EXC 153.

HK 25.7 Mi 1545 P1
Detektoren fiir die Suche nach dem Dunklen Photon an ME-
SA — eMarTHIAS MoLITOR fiir die Al-Kollaboration — Institut fiir
Kernphysik Johannes Gutenberg-Universitat Mainz Johann-Joachim-
Becher-Weg 45 D 55128 Mainz

Die Vorhersage des Standardmodells fiir das anomale magnetische Mo-
ment des Myons, (g-2),, weicht von der direkten Messung um 3,6 o
ab. Ein Eichboson einer neuen U(1)-Wechselwirkung, das sog. Dunkle
Photon, wird in vielen Erweiterungen des Standardmodells vorausge-
sagt und konnte diese Abweichung erkléren.

Zur Suche nach einem solchen Dunklen Photon ist in Mainz ein
dediziertes Experiment an dem geplanten Niederenergie-Beschleuniger
MESA vorgesehen.

Der Vortrag befasst sich mit den Simulationen fiir unterschiedliche
Detektorkonzepte und deren Eignung fiir das geplante Experiment an
MESA.
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Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 26.1 Mi 14:00 P 2
The HIE-ISOLDE project — eMacDALENA KowaLskA and
ISOLDE CorrLaBoraTioN — CERN, Geneva, Switzerland

The HIE-ISOLDE (High Intensity Energy) Project is a major upgrade
of the ISOLDE/CERN facility which will increase the energy, intensity
and quality of the delivered radionuclide beams. It comprises the con-
struction of a new superconducting linear accelerator for the energy
increase and a Design Study for the intensity and quality improve-
ments. Its science case covers many of the key questions in nuclear
structure and astrophysics.

The energy of the post-accelerated beams will be increased from 3
MeV to 10 MeV thanks to a new superconducting linear accelerator
made of 6 cryomodules with sputtered acceleration cavities. Transfer
and fusion reactions will become accessible for the first time for many
exotic nuclear species. Users are expected to design and build new
instrumentation to make best use of these beams.

The new LINAC4 injector installed for the LHC combined with the
upgraded PSB injector will boost the energy and intensity of the proton
beams impinging on the ISOLDE targets. To profit from this for the
production of beams and ensure containment of the increased radia-
tion, a redesign of the target area and of the targets will be undertaken.
Upgrades to ion sources and magnetic separators will also enhance the
quality and purity of the delivered beams.

Here, we give an overview of the project, timeline, and present sta-
tus, followed by a presentation of the Letters of Intent for experiments.

HK 26.2 Mi 14:30 P 2
The cluster-jet target for the PANDA experiment —
o ALEXANDER TASCHNER, ANN-KATRIN HERGEMOLLER, ESPERANZA
KO6HLER, HANS-WERNER ORTJOHANN, DANIEL BONAVENTURA, and
Avrrons Knoukaz — Institut fiir Kernphysik, Westfalische Wilhelms-
Universitdt Minster, 48149 Miinster, Deutschland

The PANDA experiment will be one of the key experiments of the
planned accelerator center FAIR at Darmstadt in Germany. The study
of proton-antiproton annihilations at this fixed-target experiment in a
dedicated storage ring will enable the precise investigation of the strong
interaction, especially the QCD spectrum and the hadron structure.

In order to achieve these physics goals a hydrogen target with a high
target density of up to 4 x 101 atoms/cm? is needed which provides
a target material of highest purity and a target density which is both
constant in time and homogeneous in space. With a prototype setup
at Miinster it could be shown that these challenging demands can be
met with a Miinster type cluster-jet target which can produce cluster-
jets of up to 1.5 x 105 atoms/cm? at a distance of 2m behind the
nozzle. Therefore it was decided to implement a cluster-jet target at
PANDA which can be interchanged with a pellet target depending on
the physics program to be investigated.

In this presentation the design of the cluster-jet target for the
PANDA experiment will be described. The detailed implementation
into the detector setup and the expected operation properties will be
shown.

Supported by EU (FP6+FP7), BMBF, and GSI F+E.

HK 26.3 Mi 14:45 P 2
Systematic Investigations on High Intense Cluster-Jet Beams
for Storage Ring Experiments — eEspPEraNzA KOHLER, ANN-
KATRIN HERGEMOLLER, ALEXANDER TASCHNER, HANS-WERNER OR-
TJOHANN, DANIEL BONAVENTURA, and ALroNs KHoukaz — Insti-
tut fiir Kernphysik, Westfalische Wilhelms-Universitat Minster, 48149
Miinster, Deutschland

A high-density cluster-jet target will be one of two planned internal
target stations for the PANDA experiment at the antiproton acceler-
ator and storage ring HESR/FAIR. For the investigation of elemen-
tary pN interactions hydrogen and deuterium are of highest interest as
used target material. Cluster-jet targets allow high and constant target
densities at the interaction point, i.e. 2 m behind the nozzle, with the
possibility of a continuous variation during operation. At the Univer-
sity of Miinster a cluster-jet target prototype was designed, built up
and set succesfully into operation. The system is installed in complete
PANDA geometry, so that the observed cluster beam characteristics
can be directly transferred to the later situation at PANDA. Recent
optical investigations on the cluster beam directly behind the nozzle
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resulted in the observation of distinct density structures when the tar-
get is operated at highest densities. The development and installation
of a special nozzle tilting system allows for the extraction of these high-
intense core beams, leading to a significant improvement of the target
density. The performance and achieved densities of cluster beams will
be presented. Supported by EU (FP6+FP7), BMBF, and GSI F+E.

HK 26.4 Mi 15:00 P 2
Studies on cluster beam shapes for storage ring experiments
— o ANN-KATRIN HERGEMOLLER, ESPERANZA KOHLER, ALEXANDER
TAscHNER, HANS-WERNER ORTJOHANN, DANIEL BONAVENTURA, and
Avrons KHoukaz — Institut fiir Kernphysik, Westféilische Wilhelms-
Universitat Miinster, 48149 Miinster, Deutschland

One of the two planned internal targets for the PANDA experiment at
the accelerator center FAIR will be a cluster-jet target. With this type
of target high and constant densities at the interaction point can be
achieved and adjusted continuously during operation. At the Univer-
sity of Miinster the prototype of this cluster-jet target was built up in
PANDA geometry and set successfully into operation. With this instal-
lation hydrogen target densities of 1.5 x 10'® atoms/cm? were achieved
at 2 m behind the cluster source. By the use of special shaped skim-
mers it is possible to determine the size and shape of the cluster beam
at the later scattering chamber. Since parallel to the absolute target
density also a low residual gas background at the interaction region is
of high interest, the identification of an optimized skimmer geometry
will be of high relevance for the experimental conditions at PANDA.
From measured cluster beam profiles it is possible to calculate both the
expected areal density at the interaction point as well as the gas back-
ground. First results of beam properties with a shaped cluster beam
by slit collimators will be presented and discussed. Supported by EU
(FP6+FP7), BMBF, and GSI F+E.

HK 26.5 Mi 15:15 P 2
Reliability Studies of the Nozzle/Piezo units for the WASA-
at-COSY Pellet Target* — eFLORIAN BERGMANN, CHRISTINA
HusmanN, Kay DEMmMIcH, PAuL GosLawski, ALFoNs KHOUKAzZ, and
ALEXANDER TASCHNER for the WASA-at-COSY-Collaboration — In-
stitut fiir Kernphysik, Westfilische Wilhelms-Universitdt Miinster

At the fixed target experiment WASA-at-COSY a pellet target pro-
vides a stream of micrometer sized frozen hydrogen particles (pellets)
for hadron physics experiments. The main part of the pellet source,
a glass nozzle, is driven by a piezoelectric transducer working at high
frequencies ranging from 30 to 80kHz to produce regularly shaped
droplets which freeze due to evaporation cooling and form pellets. For
a good performance of the pellet target the quality of the nozzle and
the attached piezo are of great importance. Due to the small opening of
the nozzles (=~ 13 pm) these components are very sensitive with respect
to blocking. To avoid such problems a production line has been estab-
lished at the Forschungszentrum Jiilich which includes several cleaning
steps and quality checks for the nozzles. To further improve the reli-
ability of the prepared nozzle/piezo unit a dedicated setup has been
built up in Miinster. This device allows to operate the nozzles in vac-
uum with typical gas input pressures and with the piezo in operation.
Furthermore, beside these tests with respect to nozzle blocking this
setup allows for systematic tests on the piezoelectric transducers and
their influence on possible working points for target operation. The
design concept and first results will be presented and discussed.
*Supported by COSY-FFE grants

HK 26.6 Mi 15:30 P 2
Konstruktion eines aktiven polarisierten Targets fiir das
Crystal-Ball-Experiment am Mainzer Mikrotron — eMaik Bi-
ROTH und PATRICK ACHENBACH — Institut fiir Kernphysik, Johannes
Gutenberg-Universitat, Mainz

Das Crystal-Ball-Experiment am Elektronen-Beschleuniger MAMI
zur Streuung reeller Photonen wurde 2009 um ein polarisier-
tes Frozen-Spin-Target erginzt, welches mit Hilfe eines 3He-*He-
Mischerkryostaten bei Temperaturen von 25 mK betrieben wird.

Zum Nachweis niederenergetischer Protonen im Kryostaten soll ein
aktives Target als Stapel aus polarisierbaren Szintillatorpléttchen rea-
lisiert werden. Die Kiihlung wird durch das in den Zwischenrdumen
zirkulierende fliissige Helium gewéhrleistet. Die Lichtpulse sollen mit-
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tels Wellenlangen schiebender Fasern aus dem Kaltereservoir gefiihrt
und von Silizium-Photomultipliern detektiert werden.

Mehrere Prototypen aus 1 mm diinnen Pldttchen wurden angefertigt,
wobei die geometrischen Randbedingungen wie Biegeradius der Fa-
sern, Breite des Photonenstrahls und verfiigharer Raum im Kryostaten
das Design bestimmten. Um den optischen Kopplungsgrad an die Fa-
sern zu studieren wurden Faserprofil, Faserdurchmesser und die Grofe
der Kontaktfliche variiert und mit einer 9°Sr-Quelle die Lichtausbeute
bestimmt. Zwecks Optimierung wurde mit verschiedenen Szintillator-
Ummantelungen experimentiert. Untersucht wurde auch die Tempera-
turabhéngigkeit der Ausleseelektronik.

Diese Arbeit wurde gefordert durch die Carl Zeiss Stiftung, die inne-
runiversitdre Forschungsférderung und den SFB 443.

HK 26.7 Mi 15:45 P 2
A Wide Temperature Range Irradiation Cryostat for

Reasearch on Solid State Targets — ScorT REEVE, e HARTMUT
Dutz, STEFAN GOERTZ, STEFAN RUNKEL, and THOMAS VOGE —
Physikalisches Institut, Universitdt Bonn, Nufiallee 12, 53115, Bonn

To qualitatively improve the data obtained in asymmetry measure-
ments of scattering experiments the figure of merit (FOM) plays a
major role and can reduce the data acquisition time when a certain pre-
cision in the measurement is needed. One of the defining factors for the
improvement of the polarised experiment lies in the target choice and
preparation, in particular the method employed to introduce the para-
magnetic defects for the use of dynamic nuclear polarisation (DNP).
To this end the Polarized Target Group in Bonn has developed a wide
range temperature cryostat for the irradiation of potential target mate-
rials in which materials can be irradiated to varying doses at specified
temperatures. The stable irradiation temperature of the materials can
be controlled to within +1 K over a range of 90K < T' < 270 K.

HK 27: Instrumentation

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 27.1 Mi 14:00 P 3
The Central Straw Tube Tracker for PANDA — eMarius C.
MEeRTENS for the PANDA-Collaboration — Forschungszentrum Jiilich
GmbH

The PANDA experiment at the future Facility for Antiproton and Ion
Research (FAIR) will investigate physics in the open charm energy
region using an antiproton beam and a fixed hydrogen target.

A significant part of PANDA’s physics program will require the re-
construction of rare channels. Consequently, the experiment is opti-
mized for high luminosities with a quasi-continuous beam, thus the
detector must be able to process high particle rates in a continuous
manner.

The central tracker of PANDA has the task to precisely measure
the traversing particles’ tracks as well as their energy loss in order to
also contribute to the particle identification information. A Straw Tube
Tracker (STT) is under development for PANDA. The detector concept
has proven to be a robust device for the track reconstruction already
in the COSY-TOF experiment. In PANDA, there will be higher rates
and the additional energy loss information which require new readout
electronics which is being tested and optimized.

After introducing the design of the PANDA STT, we will present the
prototype setup and our most recent results from test measurements.

HK 27.2 Mi 14:30 P 3
Status of studies for luminosity measurement at PANDA
detector* — eAnasTasia Karavbinal, Acumv Denigb2, Miriam
Frirscu''2, PROMETEUSZ JAsINSKIZ, MaTHIAS MIcHEL?, and ToBIAS
WEBER? for the PANDA-Collaboration — !Institut fiir Kernphysik,
Universitit Mainz — 2Helmholtz-Institut Mainz

A good luminosity monitoring is crucial for the PANDA experiment
at the planned antiproton accelerator HESR (FAIR, Darmstadt, Ger-
many). For the measurement of the luminosity one can use the elastic
antiproton-proton scattering at extreme forward angles. This exploits
the fact that the elastic scattering in the range of very small momen-
tum transfer (and thus very small scattering angle) can be calculated
exactly from QED. At larger scattering angles the hadronic compo-
nent of the elastic scattering dominates and this has to be taken from
models based on measurements.

The current design for the luminosity monitor are four planes of
eight thin double-sided silicon microstrip detectors with trapezoidal
shape. The detector itself has an angular acceptance from 3 to 8 mrad
and good spatial resolution due to using sensors with high resolution
(50 um pitch). There is no particle identification foreseen yet.

In this talk an overview of the basic concept and Monte Carlo based
performance studies will be presented. In more detail studies will show
which number of ghost tracks and tracks from inelastic reactions are
expected in the luminosity monitor and how they can be reduced or
suppressed.

*supported by BMBF and HGF

HK 27.3 Mi 14:45 P 3
Neue Ansétze bei der Strahlteilchenidentifikation im
COMPASS Experiment — eToB1as WEISROCK fiir die COMPASS-
Kollaboration — Institut fiir Kernphysik der Johannes Gutenberg-
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Universitat Mainz

Der Hadronstrahl des COMPASS Experiments am CERN besteht zu
97% aus Pionen und zu etwa 2,5% aus Kaonen. Zur Auswertung der
2008 und 2009 aufgenommenen Daten sowie im Hinblick auf die fiir
2012 vorgesehene Primakoff Datennahme ist es notwendig, die Kaonen
und Pionen im Hadronstrahl zu identifizieren und zu trennen.

Hierfiir stehen zwei Cerenkov-Detektoren zur Verfiigung, die mittels
einer Blende in der Fokalebene die Cerenkov-Ringe gewiinschter Teil-
chenmasse selektieren. Die Teilchenidentifikation erfolgt iiblicherweise
iiber ein einfaches Koinzidenzsignal der Photomultiplier (PM) hinter
der Blende.

Hohe Nachweiseftizienzen werden allerdings nur fiir Strahlteilchen
erreicht, die keine groffe Abweichung von der nominellen Strahlrich-
tung besitzen. Daher wurde eine Methode entwickelt, die zusétzlich
zum PM-Signal auch die Strahldivergenz berticksichtigt. Dieser An-
satz, basierend auf statistischen Verteilungen, wird den einfachen Ko-
inzidenzschnitten gegeniibergestellt.

HK 27.4 Mi 15:00 P 3

Production and behavior studies of the new ammonia tar-
get for the COMPASS experiment — eALEXANDER BERLIN,
Sonia KunkeL!, STEran RuUNKEL?, Jonas HEerick!, CHRISTIAN
Hess!, WERNER MEYER!, and GERHARD REIcHERz! — !Lehrstuhl
fiir Hadronen und Kerne, Ruhr-Universitidt Bochum — 2Physikalisches

Institut, Universitdt Bonn

In 2011 the COMPASS experiment at CERN ran with a fresh ammonia
target, which was produced by a collaboration between the ’Polarized
Target’-groups of Bonn and Bochum.

This new material was mentioned to replace the 16 years old ammo-
nia, which was used in the foregoing experiment, the SMC. A reduced
maximum polarisation and longer build-up times were observed in pre-
vious runs compared to the run in 1996. So the decision was made to
produce fresh target material.

In this talk, the production routine of the target material as well as
a comparison to the 16 years old material will be shown. First results
from the COMPASS target in 2011 will be presented afterwards.

HK 27.5 Mil5:15 P 3
Tracking detecors of the BGO-OD experiment — eJURGEN
HanNaPPEL for the BGO-OD-Collaboration — Physikalisches Insti-
tut, Nussallee 12, D-53115 Bonn

The BGO-OD experiment at the accelerator ELSA in Bonn uses a
combination of a BGO crystal spectrometer with a magnetic forward
spectrometer for charged particles to investigate multi-particle final
states in meson photoproduction.

In 2011 the setup was almost completed and first test data were
taken.

In this talk the status of the tracking detectors around the spec-
trometer magnet is shown, together with first results from the tracking
software.

Supported by DFG (SFB/TR-16).

HK 27.6 Mi15:30 P 3
Photonen Flussmonitor fiir das BGO-OD Experiment * —
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eT'HOMAS ZIMMERMANN fiir die BGO-OD-Kollaboration — Physikali-
sches Institut, Universitdt Bonn

Das BGO-OD Experiment, welches zur Zeit an der Elektronen Stre-
cher Anlage ELSA in Bonn die ersten Testdaten nimmt, untersucht
systematisch die Photoproduktion von Mesonen am Nukleon. Unter
anderem sollen absolute Wirkungsquerschnitte gemessen werden. Dazu
ist die Kenntnis des Photonenflusses essentiell, weshalb ein Photonen
Flussmonitor in das Experiment integriert wurde.

Der Fluss wird simultan zur Datennahme durch kombination eines
total- und eines teilabsorbierenden Detektors gemessen. Zusammen
konnen Photonenraten von bis zu 50 MHz prézise verarbeitet werden.

* gefordert durch die DFG (SFB/TR-16)

HK 27.7 Mi 15145 P 3
Diamonds are not forever - scCVD radiation damage study
with high intensity Au beam in HADES — e¢JerzY PIETRASZKO!
and WoLrcang Koenic? for the HADES-Collaboration — ! Goethe-
Universitit, Frankfurt — 2GSI Helmholtzzentum fiir Schwerionen-
forschung GmbH, Darmstadt

Since more than 10 years the HADES group has been involved in the
development of diamond detectors based on pcCVD material. These
detectors showed very good performance (time resolution below 100 ps
sigma) and stable long term operation (over several weeks) at moderate
beam ('2C) intensities about 10° particles/s/cm?. With the recently
finished upgrade of the HADES spectrometer, aimed at preparing for
experiments at SIS-100 at the future FAIR facility, the DAQ perfor-
mance was significantly increased allowing for high intensity beams.
The upcoming Au+Au experiment, scheduled for 2012, will utilize
an Au beam at intensities between 2-5%108 Au ions/s. Due to the re-
quested very small target diameter, 2.2 mm, the HADES beam focus
system has to provide a beam spot below 2mm? in the HADES fo-
cal point. During a recently conducted five day long test experiment
at this beam intensity we have reached a total particle dose close to
2.37 * 10'3 Au ions/cm? on our diamond start detector which was
never archived before. By analysing the surface of the detector and
properties like signal amplitude and time resolution we have identified
significant radiation damage. In this talk the observed effects will be
discussed. *This work has been supported by BMBF (06 FY 9100 I),
HIC for FAIR, EMMI and GSI

HK 28: Struktur und Dynamik von Kernen

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 28.1 Mi 14:00 P 4
Investigation of octupole vibrational states in medium mass
nuclei — eSoRrIN Pascu, MicHAEL ELVERS, JANIS ENDRES, ANDREAS
Hennig, SiMmON PicksTONE, and ANDREAS ZILGES — Institut fir
Kernphysik, Universitat zu Koln

The experimental and theoretical evidence for the presence of octupole
vibrational states in *6Sm and 1°0Nd is presented. The first nucleus
which is located only two neutrons and two protons away from the
N=82 shell and Z=64 subshell closures has been investigated by means
of the 1*3Nd(a,n) and #4*Nd(«,2n) fusion-evaporation reactions. The
structure of the possible candidates for a 27 ® 3~ quadrupole-octupole
multiplet are discussed in terms of the harmonic vibrational model and
interpreted in terms of the Interacting Boson Approximation in the
spdf boson space (IBA-spdf). The latter nucleus which is a quadrupole
deformed nucleus was investigated via inelastic proton scattering which
is an excellent method to excite natural parity states. Using this
method, B(E1) ratios of the decaying transitions for the octupole vi-
brational states were determined and compared to the Alaga rule and
with the IBA-spdf model. A general good agreement was found be-
tween experimental data and theoretical calculations.

Supported by the DFG (ZI 510/4-1). A.H. and S.P. are members of
the Bonn-Cologne Graduate School of Physics and Astronomy.

HK 28.2 Mi 14:30 P 4
Non-yrast bands in a coherent quadrupole-octupole model —
eMicHAEL STRECKER!, NikorLay Minkov? und HorsT LENSKE! —
Hnstitut fiir Theoretische Physik, Universitit Giessen — 2Institute of

Nuclear Research and Nuclear Energy, Sofia, Bulgaria

A model assuming coherent quadrupole-octupole vibrations and rota-
tions is applied to describe non-yrast energy sequences with alternating
parity in several even-even nuclei from different regions. The energies
are calculated from an analytically known formula in which for the
first time we consider states with arbitrary large quantum numbers,
allowing, as a new feature, to describe higher lying bands. A fit of
the model parameters is performed for each nucleus in order to re-
ach the best agreement with the experiment. The mass dependence of
the parameters will be discussed. The model reproduces the structure
of the spectra together with the observed B(E1l), B(E2) and B(E3)
reduced transition probabilities in the considered nuclei 152:154Sm;
154,156,158 3, 2367 and 190Mo.
Aided by HIC for FAIR.

HK 28.3 Mi 14145 P 4
Untersuchung von einsetzender Deformation und Formko-
existenz in “6Ar durch (t,p) Reaktion in inverser Kinematik
— eKaTHARINA Nowak fiir die 1S499-Kollaboration — E12, Techni-
sche Universitdt Miinchen, Garching

Diverse Experimente und theoretische Rechnungen deuten auf
ein kontinuierliches Aufweichen des klassischen N=28 Neutronen-
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Schalenabschlusses bei sinkender Protonenzahl hin. Nur zwei Protonen
unterhalb von 48Ca, zeigt auch 46 Ar Anzeichen fiir einsetzende Defor-
mation und Formkoexistenz. Die ideale Methode um dies genauer zu
untersuchen ist das 2-Neutronentransfer Experiment t(44Ar,p)46Ar in
inverser Kinematik, welches an REX-ISOLDE mithilfe des MINIBALL
Spektrometers und dem positionssensitiven Si-Detektorarray T-REX
durchgefiihrt wurde. Erste Winkelverteilungen der Protonen werden
gezeigt und mit DWBA Rechnungen verglichen.

Im Hinblick auf HIE-ISOLDE mit hohen Strahlenergien von 5.5 - 10
MeV /Nukleon ist eine Unterscheidung zwischen Transfer- und Fusi-
onsevents notig. Um dies zu ermdglichen wurde ein Fusionsveto entwi-
ckelt. Dieses wird vorgestellt und erste Testdaten erldutert. Diese Ar-
beit wurde durch BMBF (06MT9156), DFG (EXC153) und ENSAR
unterstiitzt.

HK 28.4 Mi 15:00 P 4
Untersuchung der vibrationiren Eigenschaften von 62Ni
durch Kernresonanzfluoreszenz — eSEBASTIAN REICHERT!, DEN-
NIs MUcHER!, RONALD SCHWENGNER?, PAUL GARRETT3, STEFA-
NniE Krupp!, REINeR Krocken'? Josepn LIcHTINGER!, KATHA-
RINA Nowak!, ANDREAs WAGNER?, STEVEN W. Yares®, RALPH
Massarczyk? und Marko RODER? — ! Technische Universitiat Miin-
chen — 2Helmholtz Zentrum Dresden Rossendorf — 3University of
Guelph — *TRIUMF, Canada — 5University of Kentucky

Das vibrationare Modell der Kernstrukturphysik beschreibt Atomker-
ne durch Oberflichenschwingungen. Bei kleinen Anregungsenergien
dominiert hierbei meist der Quadrupol-Anteil, was zur Ausbildung
des typischen Phononen-Spektrums eines sphérischen gerade-gerade
Kerns fithrt. Das energetische Schema des halbmagischen Kerns 62Ni
weist eine solche Struktur bis zur dritten Ordnung auf. Neue Mes-
sungen haben jedoch gezeigt, dass insbesondere die E2-Zerfallsstarken
zum Zustand 0;’ deutlich unterdriickt sind. Unklar blieb die Rolle ei-
nes Zustandes bei etwa 3 MeV Anregungsenergie mit Spin J=1 oder
J=2. Ein Kernresonanzfluoreszenz-Experiment am Beschleuniger EL-
BE (HZDR) wurde durchgefiihrt um den Spin eindeutig zu bestim-
men. Wir diskutieren die Ergebnisse der gemessenen Winkelverteilun-
gen nach ~-Zerfall. Wir prasentieren weiterhin eine systematische Stu-
die zur Giite des einfachen vibrationdren Modells in Abhangigkeit der
Kerndeformation. Die Resultate zu 2Ni fiigen sich in die gefundenen
systematischen Zusammenhéange zwanglos ein. Geférdert unter DFG
(EXC153).

HK 28.5 Mi 15:15 P 4
Angular-Momentum Projection for Hartree-Fock and RPA
with Realistic Interactions — eBasTiaN ERLER and ROBERT
RoTH — Institut fiir Kernphysik, TU Darmstadt

Hartree-Fock (HF) with a Hamiltonian constructed from similarity
transformed realistic NN potentials plus 3N contact interactions pro-
vides a good starting point for the description of closed shell nuclei.
In conjucntion with Many-Body-Perturbation-Theory, experimental
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ground-state energies and radii are well reproduced. To describe col-
lective excitations, the Random-Phase-Approximation (RPA) is the
method of choice.

Beyond closed shells, e.g. in the sd-shell region, ground-states might
exhibit intrinsic deformation, resulting in HF states where angular-
momentum ceases to be a good quantum number. Lab-frame observ-
ables, like ground-state energies or rotational bands can be recovered
from the intrinsic states via angular-momentum projection.

We study axially deformed even-even sd-shell nuclei, namely 2°Ne,
28Gi and 52S. Starting from a HF ground state obtained by exact
angular-momentum projection, we use the RPA to study collective
excitations. The transition strengths obtained from the RPA are pro-
jected to good angular momentum in an exact formalism, without re-
sorting to popular approximations. We investigate the effect of de-
formed intrinsic states on giant resonances.

Supported by the DFG (SFB 634), HIC for FAIR and the BMBF
(06DA9040I).

HK 28.6 Mi 15:30 P 4
Modellunabhiingige Bestimmung von Ubergangsbreiten in
den Grundzustand mit der Methode der Selbstabsorption*
— eCurisToPHER Romic!, Jacos BELLER!, MaTTHIAS FRITZSCHE!,
JoHANN Isaak!, NorRBERT PIETRALLAL, DENIZ SAVRANZ3, MARCUS
Scueck!, LINDA SCHNORRENBERGER!, KERSTIN SONNABEND? und
Markus ZWEIDINGER! — lInstitut fiir Kernphysik, Technische Uni-
versitat Darmstadt — 2ExtreMe Matter Institute EMMI and Research
Division, GSI, Darmstadt — 3Frankfurt Institute for Advanced Studies
— “Institut fiir Angewandte Physik, Goethe-Universitéit Frankfurt

Die wesentliche Unsicherheit bei der Analyse von Kernresonanzfluo-
reszenz (KRF)-Messungen ist das Verzweigungsverhaltnis I'; /T'g von
Zerfallen in angeregte Zusténde relativ zum Grundzustandsiibergang.
Um dies zu testen, wurde eine Selbstabsorptionsmessung am Nuklid
140Ce am Darmstadter S-DALINAC durchgefiihrt. Die Methode der

Selbstabsorption erlaubt es, Grundzustandsiibergangsbreiten I'g und
dariiber hinaus in Kombination mit KRF-Messungen Verzweigungs-
verhéltnisse I'o/T" in den Grundzustand zu bestimmen. Fiir den Kern
140Ce konnte auf diese Weise zahlreichen Ubergingen Werte fiir T'g so-
wie I'g /T’ zugeordnet werden. Die Ergebnisse werden présentiert und
diskutiert.

* Gefordert durch die DFG im Rahmen des SFB 634.

HK 28.7 Mi 15145 P4
Experimental determination of the time behavior of the un-
observed level feeding — eTnHomas BRAUNROTH, ALFRED DE-
WALD, ENRICO ELLINGER, CHRISTOPH FRANSEN, MATTHIAS HACK-
STEIN, JAN JoLIE, and JuLia LiTzZINGER — Institut fiir Kernphysik,
Universitat zu Kéln

The Recoil Distance Doppler Shift (RDDS) technique is a powerful
tool to determine lifetimes of excited nuclear states in the picosec-
ond region. Especially when populating the state of interest by means
of fusion evaporation reactions detailed level feeding has to be con-
sidered in order to obtain precise and correct level lifetimes with
this technique. This includes also the time behavior of the unob-
served level feeding which remains normally undetermined. The prob-
lem is solved completely by using gamma-gamma coincidence data
by which the level lifetimes of interest are determined by selecting
suitable feeding branches. Knowing the correct level lifetime and also
the discrete level feeding, the time behavior of the unobserved feed-
ing becomes experimentally accessible. In this paper we report on
the method used and present results on the time behavior of the un-
observed feeding of several yrast and non-yrast states in 124Xe and
156Dy which were populated using the reactions 124Sn(36S 4n)1%6Dy
and 19Pd(180,4n)124Xe, respectively. The results are suited to shed
some light on the feeding pattern of the states considered. In the fu-
ture the results can also be used to test statistical model calculations
employed to describe fusion evaporation reactions.

HK 29: Schwerionenkollisionen und QCD Phasen

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 29.1 Mi 14:00 P 5
CBM-Physik am SIS-100 — eVoLkeEr FRIEsE fiir die CBM-
Kollaboration — GSI Darmstadt

Das Ziel des Compressed Baryonic Matter-Experiment (CBM) an
FAIR ist die Erforschung des Phasendiagramms stark wechselwirken-
der Materie im Bereich hoher Nettobaryonendichten. Sein Alleinstel-
lungsmerkmal beruht auf der Fahigkeit, sehr hohe Kollisionsraten zu
verarbeiten, die den Zugang zur Messung auch seltener Observablen,
wie Hadronen mit Charm-Quarks oder mehrfach seltsame Hyperonen,
ermoglichen.

Die Realisierung des vollen CBM-Physikprogrammes erfordert
Schwerionenstrahlen vom SIS-300-Synchroton im Endausbau von
FAIR. Teile des Programmes werden jedoch schon mit Strahlen aus
dem SIS-100 in Angriff genommen werden. Sowohl dieser Beschleu-
niger als auch das CBM-Experiment sind Bestandteile der FAIR-
Startversion. Der SIS-100-Energiebereich (bis zu 11A GeV fiir schwe-
re Kerne, 14A GeV fiir leichte Kerne und 29 GeV fiir Protonen) er-
laubt Zugang zu den Fragen nach der Zustandsgleichung komprimier-
ter Kernmaterie, der Eigenschaften von Hadronen im dichten Medi-
um, der Produktion und Propagation von Charm nahe der Produkti-
onsschwelle und der dritten, seltsamen Dimension der Nuklidkarte. In
diesem Vortrag diskutieren wir das Physikprogramm und den Aufbau
des CBM-Experiments an SIS-100.

HK 29.2 Mi14:30 P 5
CBM Benchmark Observables — elour1 VassiLIEV for the CBM-
Collaboration — Goethe-Universitat, Institut fiir Kernphysik, Frank-
furt am Main, Germany

The main goal of the CBM experiment is to study the behaviour of
nuclear matter at very high baryonic density in which the transition to
a deconfined and chirally restored phase is expected to happen. One of
the promissing signatures of this new state is the enhanced production
of multi-strange particles, therefore the reconstruction of multi-strange
hyperons is essential for the understanding of the heavy ion collision
dynamics. Another experimental challenge of the CBM experiment is
online selection of open charm particles via the displaced vertex of the

Raum: P 5

hadronic decay in the environment of a heavy-ion collision. This task
requires fast and efficient track reconstruction algorithms and high
resolution secondary vertex determination.

Results of feasibility studies of these benchmark observables in the
CBM experiment will be presented.

HK 29.3 Mi14:45 P 5
Electron reconstruction and identification capabilities of the
CBM Experiment at FAIR — ANDREY LEBEDEV!'? eSEMEN
LeBeDEVZ3, CLaupia HoOuNEZ, and GENNADY Ososkov® for the
CBM-Collaboration — Frankfurt University, Germany — 2Giessen
University, Germany — 3Joint Institute for Nuclear Research, Russia

The Compressed Baryonic Matter (CBM) experiment at the future
FAIR facility at Darmstadt will measure dileptons emitted from the
hot and dense phase in heavy-ion collisions. In case of an electron mea-
surement, a high purity of identified electrons is required in order to
suppress the background. Electron identification in CBM will be per-
formed by a Ring Imaging Cherenkov (RICH) detector and Transition
Radiation Detectors (TRD).

In this contribution, algorithms which were developed for the elec-
tron reconstruction and identification in RICH and TRD detectors
are presented. A fast RICH ring recognition algorithm based on the
Hough Transform was implemented. An ellipse fitting algorithm was
elaborated because most of the CBM RICH rings have elliptic shapes.
An efficient algorithm based on the Artificial Neural Network is im-
plemented for electron identification in RICH. In TRD track recon-
struction algorithm which is based on track following and Kalman
Filter methods was implemented. Several algorithms for electron iden-
tification in TRD were developed and investigated. The best-performed
algorithm is based on the special transformation of energy losses mea-
sured in TRD and usage of the Boosted Decision Tree as classifier.
Results and comparison of different methods are presented.

HK 29.4 Mi 15:00 P 5
Parallel Kalman filter track fitting library for the CBM ex-
periment — eMaksyM Zvzak!':2, Ivan KiseL3, Icor Kurakov!?,
and Hans PaBst? for the CBM-Collaboration — ! Goethe-Universitét
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Frankfurt am Main — 2National Taras Shevchenko University of Kyiv,
Ukraine — 3GSI Helmholtzzentrum fiir Schwerionenforschung GmbH
— “Intel GmbH

The CBM experiment at FAIR is being designed to study heavy-ion
collisions at extremely high interaction rates. The experiment requires
the full on-line event reconstruction, therefore the speed of the algo-
rithms is crucial.

A library for track fitting based on the Kalman filter (KF) has been
developed for the CBM experiment. The library includes: track fit-
ting procedures based on the conventional Kalman filter, the square
root Kalman filter and the UD Kalman filter; the Kalman filter based
smoother; the deterministic annealing filter.

The whole functionality is implemented using 3 approaches: simple
headers, which overload SIMD intrinsics; Vc library; Intel ArBB li-
brary. The KF library has been tested with icc and gcc compilers on
different many-core CPU platforms. The library shows a strong scala-
bility with the number of CPU cores that is both independent of the
platform, the compiler as well as independent of the supplied imple-
mentations.

Supported by EU-FP7 HadronPhysics3, HICforFAIR and HGS-
HIRe for FAIR. Das Projekt wird vom Hessischen Ministerium fir
Wissenschaft und Kunst geférdert.

HK 29.5 Mi15:15 P5
Application of a Kalman Filter in Track Reconstruction* —
oErik KreBs!, JocHEN MARKERT!2, and JoacHim StroTH!?2
1Goethe-Universitit, Frankfurt am Main — 2GSI Helmholtzzentum
fir Schwerionenforschung GmbH, Darmstadt

The Kalman filter is a mathematical method to estimate the evolution
of linear, dynamical systems and has become an established method
for track reconstruction. The Deterministic Annealing Filter is an ex-
tension of the Kalman filter that introduces competition between mea-
surements and allows rejection of fake measurements.

An extended Kalman filter that takes multiple scattering and energy
loss into account has been implemented for the HADES-experiment.
The filter works with position information from reconstructed drift
chamber segments and the results have been compared to a global
Runge-Kutta track fit. To reduce systematic errors of the segment re-
construction for highly curvilinear tracks the Kalman filter has been
revised to work directly with the wire information of the drift cham-
bers. Additionally, track candidates may include measurements from
multiple tracks. For these reasons, an extension of the Kalman fil-
ter, the Deterministic Annealing Filter, is used to discriminate mea-~
surements that do not belong to a track. Measurements are assigned
weights and an annealing process is introduced to avoid local optima
in measurement assignments.

*supported by BMBF grant 06 FY 9100 I, HIC for FAIR, EMMI
and GSI

HK 29.6 Mi15:30 P 5
Pattern Recognition for a Continuously Operating GEM-

TPC — eJonanNeEs RaucH for the GEM-TPC-Collaboration —
Technische Universitdt Miinchen

A pattern recognition software for a continuously operating high rate
Time Projection Chamber with Gas Electron Multiplier amplification
(GEM-TPC) has been designed and tested. A track-independent clus-
tering algorithm delivers space points. A true 3-dimensional track fol-
lower combines them to helical tracks, without constraints on the ver-
tex position. Fast helix fits, based on a conformal mapping on the
Riemann sphere, are the basis for deciding whether points belong to
one track.

The software has been tested on simulated as well as on real data
taken in a physics run of the GEM-TPC prototype installed in the
FOPI detector at GSI facility, Germany. To assess the performance of
the algorithm in a high-rate environment, pp-interactions correspond-
ing to a maximum average track density of 0.5 cm/cm?3 have been sim-
ulated.

The pattern recognition is capable of finding all kinds of track topolo-
gies with high efficiency and provides excellent seed values for fitting
or online event selection. Computational costs are O(50) ms/track on
a 3.1 GHz office PC. Parallel implementation of the code on a graphics
processing unit (GPU) is under investigation.

Structure, functioning and benchmark results of the algorithm will
be presented.

HK 29.7 Mi 1545 P5
Standalone FLES Package for Event Reconstruction and Se-
lection in CBM — Ivan KiseLl, eIcor KuLakov?:3, and MAaKsYM
Zvzak?3 for the CBM-Collaboration — !GSI Helmholtzzentrum fur
Schwerionenforschung GmbH — 2Goethe-Universitat Frankfurt am
Main — 3National Taras Shevchenko University of Kyiv, Ukraine

The main objective of the CBM experiment at FAIR is the measure-
ment of extremely rare signals, therefore collision rates up to 10 MHz
and correspondent First Level Event Selection (FLES) is required.
Since there are no simple trigger criteria, a full event reconstruction is
needed in FLES.

The FLES package has been initially developed in the CBMROOT
simulation and reconstruction framework. A standalone version of the
FLES package adds flexibility with respect to different modern and
future many-core CPU/GPU architectures. That is important for fur-
ther development, optimization and testing of the package on various
CPU/GPU hardware. The package is parallelized both at the data
(using the SIMD instruction set) and the task (using the Threading
Building Blocks library) levels.

Extensive tests with simulated Au-Au collisions at 25 GeV have
been performed. The reconstruction efficiencies for tracks and short-
lived particles are presented and discussed. The FLES package shows
a strong scalability on various many-core systems.

Supported by EU-FP7 HadronPhysics3, HIC for FAIR and HGS-
HIRe for FAIR. Das Projekt wird vom Hessischen Ministerium fuer
Wissenschaft und Kunst gefoerdert.

HK 30: Hadronenstruktur und -spektroskopie

Zeit: Mittwoch 16:30-18:45

Gruppenbericht HK 30.1 Mi 16:30 RW 1
Hadronic Molecules with Open or Hidden Heavy Flavor —
eMARTIN CLEVEN!, FENG-KUN Guo?, Curistorn HaANHART!, and
ULr-G. MrissNneErb2 — nstitute for Advanced Simulation and Jiilich
Center for Hadron Physics, Institut fiir Kernphysik, Forschungszen-
trum Jiilich, D-52425 Jiilich, Germany — 2Helmholtz-Institut fiir
Strahlen- und Kernphysik and Bethe Center for Theoretical Physics,
Universitdt Bonn, D-53115 Bonn, Germany

We present techniques to identify molecular states in the spectrum of
hadrons. As an example we study the bottomonia states Z;,(10610)
and Z,(10650) which have recently been discovered in the YT (55) —
mt7~hy and Y(55) — mt 7~ Y (nS) decays. Their masses are located
very close to the BB and B*B* thresholds. It will be shown that
the assumption that the Z;(10610) and Z;,(10650) are BB* + c.c. and
B*B* bound states, respectively, with very small binding energies is
consistent with the data.

HK 30.2 Mi 17:00 RW 1

Raum: RW 1

Precise spectroscopy of pionic atoms at RIKEN — eH.
WEeIck!, G.P.A. BErc?, H. Fusioka3, H. GeisseL!, R.S. Havano?,
S. Hirenzaki®, N. Ikeno®, N. INaBe®, K. ITanasui®, S. Iton?, D.
KaMeEDAS, T. KuBo®, H. MarsuBara?, S. MicuiMasa?, K. Miki17,
H. Miva*, M. Nakamura® T. Nisur, S. Noa?, S. Ora?, K.
Suzuki®, H. Takepa®, K. Toporoki?, K. Tsukapa?, T. Ursaka%,
and K. Yosumpa® — 1GSI, Darmstadt — 2Notre Dame University,
USA — 3Kyoto University, Japan — 4University of Tokyo, Japan —
5Nara Women’s University, Japan — SRIKEN, Japan — 7Osaka Uni-
versity, Japan — 8SMI Vienna, Austria — 9Tohoku University, Japan

Precision spectroscopy of pionic atoms provides unique information on
the isovector wN interaction connected to the reduction of the chiral
symmetry breaking at normal nuclear density. Experiments at GSI on
Sn isotopes yielded the first quantitative estimation of its reduction to
be about 33% compared to that in the vacuum [PRL92(2004)072302].

The pionic atoms are formed on the target nucleus in a Sn(d,?He)
reaction. The new BigRIPS separator can accept much more 3He and
the RIKEN SRC cyclotron can deliver much higher deuteron beam in-
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tensity than in the former experiments, but require a careful dispersion
matching in the spectrometer to achieve the resolution despite a much
worse momentum spread and position detectors for MHz count rate.

The results of bound states in 22Sn from the 2010 experiment at
RIKEN will be discussed with respect to the achievable resolution as
well as the necessary calibration steps be explained.

HK 30.3 Mi 17:15 RW 1
Precise spectroscopy of pionic atoms at RIKEN (2) —
oK. Suzuki!, G.P.A. Berc?, H. Gersser®, R.S. Havano?, S.
HirenzakI®, N. Ikeno®, N. InaBe®, K. Itanasui®, S. Iton?, D.
KaMeDpA®, T. Kuso®, H. MarsuBara?, H. MicHimasA?, K. Miki1?,
H. Miva?, M. Nakamura8, T. Nisur?, S. Nousi?, S. Ora, H.
Takepa®, K. Toporokr?, K. Tsukapa®, T. Uesaka’, H. WEIck3,
and K Yosuma® — 1SMI, Vienna, Austria — 2JINA, University
of Notre Dame, Indiana, USA — 3GSI, Darmstadt, Germany —
4Department of Physics, University of Tokyo, Tokyo, Japan — 5Nara
Women'’s University, Nara, Japan — SRIKEN Nishina Center, RIKEN,
Saitama, Japan — ’Center of Nuclear Study, University of Tokyo,
Tokyo, Japan — 8Tokyo Institute of Technology, Tokyo, Japan

Following the successful observation of deeply-bound pionic states at
GSI that lead to the precise determination of the s-wave w-nucleus in-
teraction and the deduction of the chiral order parameter at normal
nuclear density, we started a new series of experiments at RIKEN,
exploiting the high intensity deuteron beam (about 10'2/s) from the
Superconducting Ring Cyclotron (SRC) and the high acceptance frag-
ment separator (BigRIPS). A pilot experiment in October 2010 using
the 1228n(d, 3He) reaction was successful in establishing the dispersion
matching optics and to observe the deeply-bound pionic 1s states in
121Gy

The results of the experiment will be compared with the previous
experiments at GSI and the theoretical prediction, and their possible
interpretation and the future outlook of the project will be discussed.

HK 30.4 Mi17:30 RW 1
Search for w-mesic states* — oSTEFAN FRIEDRICH for the
CBELSA /TAPS-Collaboration — II. Physikalisches Institut, Univer-
sitdt Giefen, Heinrich-Buff-Ring 16, 35392 Gieften

Experiments searching for the existence of w-mesic states are pre-
sented, using the tagged photon beam at the ELSA accelerator in
Bonn. The combined setup of the Crystal Barrel and MiniTAPS detec-
tor systems, which form a 47 electromagnetic calorimeter, was used for
detecting the possible w-mesic states via the w — 7° 4 v decay mode.
The recoiling proton of the v+p — w+p reaction was identified with an
aerogel Cherenkov detector and the forward angle spectrometer Mini-
TAPS. Two experiments on a carbon target have been performed as
well a reference measurement on LHa. The status of the analysis will
be presented.

*Funded by DFG (SFB/TR16)

HK 30.5 Mi17:45 RW 1
Search for the *He — 1 bound state with WASA-at-COSY
— eWouiciecy KrzemiEN!, PaweL MoskaLl2, JERzYy SMYRsKI!,
and MAGDALENA SKURZOK! for the WASA-at-COSY-Collaboration —
1 Jagiellonian University, Krakow, Poland — 2Institut fiir Kernphysik,

and Jiilich Center for Hadron Physics, Forschungszentrum

We conduct a search for the *He — 1 bound state with WASA-at-
COSY facility, via a measurement of the excitation functions for the
dd — 3Hepm reaction, where the outgoing p — 7 pairs originate from
the conversion of the 7 meson on a nucleon inside the He nucleus.

In June, 2008 first measurements of the excitation functions for the
dd — 3Hepr reaction were performed. In the experiment we used a
slowly ramped COSY deutron beam, scanning the range of momenta
corresponding to the variation of the excess energy for the *He — 7
system from - 51 MeV to 22 MeV.The results from the analysis will be
presented.

This work has been supported by FFE funds of Forschungszetrum
Juelich, grant No 41831803 (COSY-107), by the European Commis-
sion under the 7th Framework Programme through the ’'Research

Infrastructures’ action of the ’Capacities’ Programme. Call: FP7-
INFRASTRUCTURES-2008-1, Grant Agreement N. 227431 and by
the Polish Ministry of Science and Higher Education under grants No.
2367/B/H03,/2009/37 and 0320/B/H03,/2011/40.

HK 30.6 Mi 18:00 RW 1
Scalar tetraquark boundstates in a covariant DSE-BSE ap-
proach — eWaLTeErR HEUPEL, CHRISTIAN FISCHER, and GERNOT
EicuMaNN — Institut fuer Theoretische Physik I, Justus-Liebig Uni-
versitaet Giessen, Deutschland

The bound state of the scalar tetraquark with quantum numbers 0t
is solved via a Fadeev-like equation. The genuine four-body equa-
tion is reduced to an effective two-body problem using a meson-
meson/antidiquark-diquark picture. All ingredients of the bound-
state equation are calculated in a covariant Dyson-Schwinger/Bethe-
Salpeter approach employing a rainbow-ladder truncation together
with the Maris-Tandy effective interaction. First results hinting at a
bound mass in the 450 MeV region are presented.

HK 30.7 Mi18:15 RW 1
Search for ppK~ - Status of the FOPI p-p Experiment* —
eRoBERT MUNZER fiir die FOPI-Kollaboration — Excellence Cluster
Universe, TU Miinchen

The investigation of the kaon-nucleon interaction has been intensified
in the last year due to new results on A(1405) (1) and indications on
the existence of the ppK~ bound state (2). The possible creation of
the ppK ~ has been investigated at the FOPI spectrometer at GSI in
proton-proton-collisions at 3.1 GeV. This reaction should favour the
formation of the ppK ~, according to some theoretical predictions (3).
Due to the RPC detector embedded in the FOPI spectrometer an ex-
cellent identification of K+ has been achieved for this data set. Addi-
tionally, a silicon detector system placed close to the target, has been
constructed and employed to improve the vertex determination and
used as an online trigger for the selection of Lambda hyperons. About
70 - 105 events have been collected after the second level trigger selec-
tion.

This contribution will show the status of the ongoing analysis.
*supported by BMBF and Excellence Cluster Universe

(1) J. Siebenson, L. Fabbietti / in press.

(2) T. Yamazaki, M. Maggiora, P. Kienle / PRL 104 / 132502 (2010)
(3) T. Yamazaki, Y. Akaishi / PRC 76 / 045201 (2007)

HK 30.8 Mi 18:30 RW 1
Performance of a TPC with GEM amplification in the
FOPI spectrometer.* — eMARTIN BERGER for the GEM-TPC-
Collaboration — TU Miinchen, Boltzmannstr. 2, 85748 Garching, Ger-
many

A GEM-TPC can exploit the intrinsic suppression of back drifting ions
from the amplification stage of the GEM foils to overcome the prob-
lem of drift-field distortions in an ungated operation. To explore the
possibility of a continuously running TPC (Time Projection Cham-
ber) with GEM (Gas Electron Multiplier) foils instead of MWPC’s
as amplification stage a prototype detector was built. This prototype
with a drift length of 728 mm and a radius of 308 mm and a total of
10254 electronic channels was designed as an upgrade for the FOPI
experiment at GSI to improve the secondary vertex resolution espe-
cially for Kg and A and the PID capabilities for K+tand K~ fit into
the FOPI spectrometer. Several measurements with cosmic rays, ion
beams colliding with solid targets [1] and physics run with a m-beam
were carried out. During these tests different gain settings, drift fields
and gas mixtures have been used to study systematically the response
of the chamber. The signal pattern and the spatial resolution extracted
by the differential analysis of cosmics data will be discussed in this
contribution.

*Supported by BMBF and DFG Cluster of Excellence "Universe"
(Excl53).

[1]L. Fabbietti, Nucl. Instr. and Meth. A, 628 204-208 (2011)
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HK 31: Nukleare Astrophysik

Zeit: Mittwoch 16:30-19:00

Gruppenbericht HK 31.1 Mi 16:30 RW 2
Investigation of decays of r-process nuclei — eMICHELE
Marral2, Iris DiLLmann!2, and ALexey Evpbokimov!:?2 for the
S323-S410-Collaboration — ' GSI Helmholtzzentrum fiir Schwerionen-
forschung GmbH, Darmstadt, Germany — 2II. Physikalisches Institut,
Justus-Liebig Universitdt Giessen, Germany

The r-process nucleosynthesis accounts for about half of the solar abun-
dances beyond the iron peak. A complete understanding of the process
is complicated by the scarce experimental information of the many
short-lived neutron-rich nuclei of interest along the r-process path.
Particularly, non-zero (-delayed neutron branchings divert the ma-
terial flow back to stability during the freeze-out phase and provide
additional neutrons which can be recaptured. A recent experimental
campaign at the fragment separator FRS facility at GSI has investi-
gated decay half-lives and following neutron emission of unstable nuclei
close to the neutron shell closure N = 82 and N = 126. The fragments
produced by a 1A-GeV primary beam of uranium on a 9Be target
have been separated in-flight, identified, and implanted in a segmented
Si array detector. Thirty 3He counters in a polyethylene matrix sur-
rounded the implantation station and detected the delayed neutrons in
coincidence with §-decays in the Si detector. The status of the ongoing
analysis and an outlook are presented.

Gruppenbericht HK 31.2 Mi 17:00 RW 2
Konsistente Beschreibung des Strahlungseinfangs schnel-
ler Neutronen und der Photonanabsorption durch schwe-
re Kerne. — eEckarr Grosse' 2, ArnD R. Juncuans!, RaLpu
Massarczyk!? und RoNaLD ScHwWENGNER! fiir die ERINDA-
Kollaboration — !Helmholtz Zentrum Dresden Rossendorf — 2IKTP,
Technische Universitdat Dresden

Sowohl fiir die Transmutation radioaktiven Abfalls als auch fir
das Verstandnis der kosmischen Synthese der schweren Ker-
ne ist der Strahlungseinfang von Neutronen im Energiebereich
stark iiberlappender Resonanzen von entscheidender Bedeutung. Es
wurde deshalb versucht, kiirzlich zusammengestellte Einfangdaten
(http://www.kadonis.org) unter Beriicksichtigung neuer Informatio-
nen zur Photonen-Starkefunktion zu analysieren. Es werden hierbei
sowohl kiirzlich mit neuen Methoden - teilweise von Mitgliedern der
ERINDA-Kollaboration - gewonnene Daten verwendet als auch kern-
spektroskopische Publikationen. Da die schlecht messbare Niveaudich-
te unterhalb der Neutronenseparationsenergie empfindlich eingeht, er-
gibt sich die Moglichkeit, verschiedene Modellannahmen zu iiberprii-
fen. Es wird diskutiert, inwieweit auf Kerne auferhalb des Stabilitats-
tals extrapoliert werden kann, was sowohl fiir die Transmutation als
auch fiir den r-Prozess von Bedeutung sein kann.

HK 31.3 Mi 17:30 RW 2
Nuclear and the r-process — eALMUDENA
Arconesh?3 and Greorge F. Berrscu? — lTechnische Universi-
taet Darmstadt Institut fuer Kernphysik (Theoriezentrum) Schloss-
gartenstr. 2, 64289 Darmstadt — 2Department of Physics, Univer-
sity of Basel, Klingelbergstrasse 82, 4056 Basel, Switzerland — 3GSI
Helmholtzzentrum fuer Schwerionenforschung, 64291 Darmstadt —
4Department of Physics and Institute for Nuclear Theory, University
of Washington, Seattle, Washington 98915, USA

We show that long-range correlations for nuclear masses have a signifi-
cant effect on the synthesis of heavy elements by the r-process. As cal-
culated by Delaroche et al., these correlations suppress magic number
effects associated with minor shells. This impacts the calculated abun-
dances before the third r-process peak (at mass number A=195), where
the abundances are low and form a trough. This trough and the posi-
tion of the third abundance peak are strongly affected by the masses of
nuclei in the transition region between deformed and spherical. Based
on different astrophysical environments, our results demonstrate that
a microscopic theory of nuclear masses including correlations natu-
rally smoothens the separation energies, thus reducing the trough and
improving the agreement with observed solar system abundances.

correlations
12,3

HK 31.4 Mi 17:45 RW 2
s-Prozess Simulationen in AGB Sternen — e ALEXANDER Ko-
LoczeK fiir die NuGrid-Kollaboration — Goethe Universitat Frankfurt
a. M.

Raum: RW 2

Um den s-Prozess zu simulieren, braucht man einerseits ein Modell
fir TP-AGB Sterne und andererseits ein vollstdndiges Reaktionsnetz-
werk, das mit experimentellen Daten untermauert werden muss. Die
NuGrid Kollaboration hat Programme entwickelt, mit denen zuerst die
Sternmodelle und nachtréglich die Nukleosyntheseprozesse berechnet
werden. Auf diese Weise wird der Rechenaufwand reduziert und un-
terschiedliche Reaktionsnetzwerke kénnen problemlos fiir das gleiche
Sternmodell verwendet werden.

Hier werden Sensitivitatsstudien prasentieren, welche die Auswir-
kungen von Anderungen des Reaktionsnetzwerks auf die Elementver-
teilung in einem Stern mit 3 Sonnenmassen zeigen. Dies hilft dabei,
entscheidende Reaktionsraten zu identifizieren, die in zukiinftigen Ex-
perimenten gemessen werden sollten.

Dieses Projekt wurde durch das Helmholtz International Center for
FAIR und die Helmholtznachwuchsgruppe VH-NG-327 unterstiitzt.

HK 31.5 Mi 18:00 RW 2
13.14B(n,v) via Coulomb dissociation in inverse kinematics
for the r-process nucleosynthesis — eSEBASTIAN ALTSTADT for
the R3B-Collaboration — Goethe Universitat, Frankfurt

Model calculations of r-process nucleosynthesis in a neutrino-driven
wind scenario with a short dynamical timescale indicate, that light,
neutron-rich nuclei may have a crucial influence on final r-process abun-
dances [M. Terasawa et al., ApJ, 2001]. However, nuclear reaction rates
of unstable nuclei far from stability are rarely known and extremely
difficult to determine. Therefore, a kinematically complete measure-
ment was performed with the R3B/LAND setup at GSI. To obtain the
neutron capture cross sections of 1B and 4B, which are thought to be
on the main flow path among the light elements with Z<10 [T. Sasaqui
et. al, ApJ, 2005, the time-reversed reactions ™B(v,n) and *B(y,n)
were measured via Coulomb dissociation. The presentation focuses on
the current status of the analysis and will discuss first results.

This project was supported by the Helmholtz International Center for
FAIR and the Helmholtz Young Investigator Group VH-NG-327.

HK 31.6 Mi 18:15 RW 2
59Fe(n,y)%0Fe constrained by Coulomb Dissociation — eTaNJA
HEerTRICH for the s389-Collaboration — Goethe Universitat Frankfurt
a. M., Germany

One of the fundamental signatures for active nucleosynthesis in our
galaxy is the observation of long-lived radioactive elements using ~v-ray
observatories such as INTEGRAL. Of particular importance are the
two long-lived radioactive isotopes 26Al and 8°Fe. The production of
60Fe is associated with the Helium shell burning phase in AGB stars
or with the hot carbon/oxygen shell burning phase in massive pre-
supernova stars. Very little is known about the reactions associated
with the nucleosynthesis of 69Fe. The production rate >9Fe(n,v)0Fe
is very difficult to measure directly because of the short half-life of
59Fe (t1/2=44.5 d). Coulomb dissociation measurements of 59Fe and
60Fe were performed at the R3B/LAND setup at GSI. The unstable
iron isotopes were produced by fragmentation of a 660 AMeV primary
beam of 64Ni on a 4 g/cm? Be target. The dissociation cross section
60Fe(y, n)5?Fe allows to constrain the theoretical estimates of the in-
verse neutron capture reaction 39Fe(n,y)%0Fe via detailed balance. In
order to prove this method, 5°Fe(y, n)*®Fe was studied in addition to
compare with the already directly measured >Fe(n,y)%?Fe cross sec-
tion. The astrophysical motivation, an overview of the experimental
setup and the status of the analysis will be presented. This project is
supported by the HGF Young Investigator Project VH-NG-327.

HK 31.7 Mi 18:30 RW 2
Messung der %Ni(n,y)-Reaktion mit dem 47-BaFs-
Kalorimeter DANCE — oM. WEricanD!, T.A. BREDEWEG2, A.
Couture?, M. JanpeL?, F. KiprpeLEr?, G. KorscHINEK®, J.M.
O’DonNELL?, R. RErFarta!, J.L. ULLMaNN? und A. WALLNER®? —
LGoethe Universitit, Frankfurt, Germany — 2LANL, Los Alamos,
USA — 3TUM, Garching, Germany — 4FZK, Karlsruhe, Germany —
5Universitit Wien, Austria

Die kosmische Haufigkeitsverteilung der Elemente und Isotope héangt
von den Reaktionraten wihrend verschiedener Syntheseprozesse ab.
Die meisten Elemente schwerer als Eisen wurden und werden durch
Neutroneneinféinge in Sternen verschiedener Entwicklungsphasen pro-
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duziert. Etwa die Hélfte davon entsteht wiahrend des langsamen Neu-
troneneinfangprozesses, dem s-Prozess. Der genaue Verlauf der Nu-
kleosynthese hangt dabei von Temperatur, Neutronendichte und Wir-
kungsquerschnitten ab. Hierbei sind Verzweigungspunkte von beson-
derem Interesse, an denen verschiedene mogliche s-Prozess-Pfade kon-
kurrieren. Einen solchen Verzweigungspunkt stellt das radioaktive Iso-
top 83Ni mit t1/2 A 100 Jahren dar. Hier konkurriert der S~ -Zerfall
mit dem Neutroneneinfang; je nach Verzweigungrate beeinflusst dies
beispielsweise die Haufigkeiten der Kupfer-Isotope. Daher ist es not-
wendig, den Wirkungsquerschnitt fiir die 63Ni(n,'y)-Reaktion moglichst
genau zu kennen. Ein Experiment zu dessen Bestimmung fand am
Los Alamos National Laboratory mit dem kalorimetrischen 47-BaFa-
Aufbau DANCE statt. Hierzu werden vorldufige Resultate préasentiert.
Unterstiitzt durch das HGF Nachwuchsgruppen-Projekt VH-NG-327.

HK 31.8 Mi 18:45 RW 2
The °2Sm(p,n) reaction measurements in inverse kinematics
— eMoriTz PoHL for the s405-Collaboration — Goethe Universitat
Frankfurt am Main, Germany

Under stellar conditions, low-lying excited states in nuclei are in ther-
mal equlibrium with the ground state. If those excited states undergo
[B-decays with a higher rate than the ground state, the 3-decay half-life
of this nucleus is dominated by the excited state. The corresponding
life-times are extremly difficult to measure directly on earth, since the
excitation occurs mostly via internal transition.

If the B-decay occurs via the Gamow-Teller transition, charge ex-
change reactions allow to investigate the decay strength. In order to
verify the method of measuring the B(GT) strength of unstable heavy
nuclei via inverse kinematics, the reaction p(152Sm,152Eu)n was used
as a test case. This measurement allows to set constraints on the
temperature dependent electron capture of 1°2Eu, which is an im-
portant s-process branching point. The s405 experiment took place
at the R3B/LAND setup at GSI. A newly developed Low Energy Neu-
tron detector Array (LENA) was used to measure the recoil neutrons,
which are emitted at large angles relatively to the incoming beam. Pre-
liminary results will be presented. This project was supported by the
Helmholtz International Center for FAIR and the Helmholtz Young
Investigator Group VH-NG-327.

HK 32: Struktur und Dynamik von Kernen

Zeit: Mittwoch 16:30-19:00

Gruppenbericht HK 32.1 Mi 16:30 RW 3
Neutron rich calcium isotopes studied with two- and three-
body forces — Jason DavipsoN Horr!:2, eJavieEr MENENDEZ34,
and AcHim ScHWENK®3 — 1Department of Physics and Astronomy,
University of Tennessee, Knoxville, USA — 2Physics Division, Oak
Ridge National Laboratory, Oak Ridge, USA — 3Institute fiir Kern-
physik, Technische Universitdt Darmstadt, Darmstadt, Germany —
4ExtreMe Matter Institute EMMI, GSI Helmholtzzentrum fiir Schwe-
rionenforschung GmbH, Darmstadt, Germany

Three-body (3N) forces have been shown to be essential to the descrip-
tion of light nuclei. Recently, Shell Model calculations based on chiral
EFT interactions have also been applied to explain features (the oxy-
gen dripline, the magic number N=28) that couldn’t be explained by
microscopic NN-only interactions. I will present new results that fol-
low this framework, regarding the ground and excited states of neutron
rich calcium isotopes. In particular, I will focus on the importance of
including 3N forces in binding energies, pairing gaps and spectroscopic
factors. These can be related to the existence (or not) of non-standard
magic numbers N=32, 34 or 40.

HK 32.2 Mi 17:00 RW 3
First observation of isomeric state in 9“Rb — eMATTHIAS
RupiciEr!, ANDREY BrLazuev!, JEAN-Marc Reais!, NiceL WaRrRr!?,
JaN  Joue!, Curistopn FRANSEN', MarTHiAS HACKSTEINT,
MicHAEL PrEIFFER!, WorLrFrRAM RoTuer!, Tim Tuomas!, GARry
SimpsoN?, Mourap RampuaNe?, UrLr  KoOsTErR3, THOMAS
MATERNAS, WALDEMAR URBAN3, and JeaN-MIicHEL Daucas? —
1KP, Uni Kéln, Germany — 2LPSC, Grenoble, France — 3ILL,

Grenoble, France — 4CEA, DAM, DIF, Arpajon, France

Data on a new microsecond isomer in °’Rb will be presented. The
measurement was conducted at the LOHENGRIN mass separator at
the ILL, Grenoble. We were able to deduce the level energy and life-
time of the state. The multipolarity of the transition to the ground
state was determined using conversion electron spectroscopy. This in-
formation enabled us to assign a spin and parity to the state, based on
quasi-partice-rotor model calculations. The nucleus 9”Rb has neutron
number 60, and is thus situated in the shape-phase transition line of
the mass 100 nuclei. It will be discussed how the new state fits into
the region and the Rb-isotopic chain. Furthermore some new results
on the decay of the 9/2F microsecond isomer of 97Sr will be presented
and discussed.

HK 32.3 Mi 17:15 RW 3
Photoneninduzierte v-y Koinzidenzmessungen am ~3-Setup
bei HIyS* — oB. Loner!2, T. Aumann®, N. CooPER®, V. DERYAS,
J. Expres3, E. Fiorib2, J. KeLLey?, N. PieTrRALLA®, R. RavuT?, G.
Rusev?, D. Savranb2, A. ToncHEv?, W. Tornow?, V. WERNER®
und A. ZiLges® — lExtreMe Matter Institute EMMI and Research
Division, GSI Helmholtzzentrum, Darmstadt, Germany — 2Frankfurt
Institute for Advanced Studies FIAS, Frankfurt — 3Institut fiir Kern-
physik, Universitit zu Koln, Kéln — 4Department of Physics, Duke

Raum: RW 3

University, Durham, USA — 5Institut fiir Kernphysik, Technische Uni-
versitat Darmstadt, Darmstadt — SWNSL, Yale University, USA

Die Methode der Kernresonanzfluoreszenz wird in der Kernphysik zur
Untersuchung von Zustédnden mit Spin = 1,2 unterhalb der Teilchen-
schwellen verwendet. Bisherige Messungen waren meist nicht sensitiv
genug, um Ubergénge mit geringer Intensitét in angeregte Zusténde zu
beobachten. Die Kenntnis des Zerfallsverhaltens ist aber fiir den Test
von Kernstrukturmodellen von groffem Interesse. Eine Messung von
v-v Koinzidenzen erhdht deutlich die Sensitivitdt und ermdglicht die
Analyse der entsprechenden Ubergangswahrscheinlichkeiten. Ein neuer
experimenteller Aufbau, das «3-Setup bestehend aus schnellen LaBrs
und hochauflésenden HPGe Detektoren, mit besonders hoher Effizienz
wird zu diesem Zweck an der High Intensity y-ray Source der Duke
Universitat installiert. Erste Ergebnisse werden prasentiert.

* Supported by the DFG (SFB 634 and ZI 510/4-1), U.S. DOE grant
no. DE-FG02-91ER-40609 and the Alliance Program of the Helmholtz
Association (HA216/EMMI).

HK 32.4 Mi 17:30 RW 3
Verzogerte vy-Spektroskopie der neutronenarmen Massenre-
gion um A=100 — eMaTTHIAS DEWALD', ANDREY BLAZHEV!, JAN
Jorie!, HuBERT GrRawE? und MAGDALENA GORrskA? — IKP, Uni-
veritit zu Koln — 2GSI, Darmstadt

Das Ziel einer Messung von 2001 am EUROBALL IV Spektrometer
in Strafbourg war das Untersuchen von prompter und verzogerter -
Strahlung des Kerns 98Cd [1], das iiber den Reaktionskanal a2n der
Fusions-Verdampfungs-Reaktion 46Ti4-58 Ni —104 Sn* erzeugt wurde.
Da tiber diese Reaktion viele weitere Kerne der neutronenarmen Mas-
senregion um A = 100 produziert werden, wurden im Rahmen einer
Bachelorarbeit nun die Isomer- und 37 -verzogerten ~-Zerfille dieser
Kerne untersucht. Die Daten wurden durch entsprechende Sortierun-
gen von verschiedenen ~y-v-Koinzidenzmatrizen, ~y-Zeit- oder y-v-Zeit-
Matrizen analysiert.

Durch die bisherige Auswertung dieser Daten konnten grofe Teile
der verzeichneten Niveau-Schemata systematisch tiberpriift und in den
meisten Fillen bestitigt werden. Hierbei wurden fiir 1°°Cd und 102Cd
prizisere Lebensdauern der jeweiligen 8T-Isomere bestimmt und im
Falle von 192Cd auch das Anregungsspektrum unterhalb dieses Zu-
standes korrigiert. Ein erstes Ergebnis liefert fiir die Lebensdauer des
isomeren Zustands bei 74 keV in 1°0Rh einen Wert, der von der Li-
teratur abweicht, jedoch mit groffem statistischen Fehler. Vorlaufige
Ergebnisse der laufenden Auswertung werden préasentiert.

(1] A. Blazhev et al., Phys. Rev. C 69, 064304 (2004)

HK 32.5 Mi 17:45 RW 3
Winkelkorrelationsexperiment an *Hg und Vergleich mit
supersymmetrischen Vorhersagen — ePIERRE THOLE, CHRISTI-
AN BERNARDS, JAN JoLiE, CHRISTOPH FRANSEN, STEFAN HEINZE,
DEesIREE RADECK und TiMm THoMAs — Institut fiir Kernphysik, Uni-
versitdt zu Koln, Ziilpicher Strafie 77, D-50937 Kéln, Germany
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In der Gold-Platin Massenregion liegen sogenannte Supermultipletts
der U, (6/12) ® Ux(6/4) Supersymmetrie. In [1] wurde 98 Hg als zwei-
Fermionen-vier-Bosonen Mitglied des Supermultipletts von 196Pt be-
schrieben. Zur Uberpriifung der Vorhersagen wurden zwei vy Winkel-
korrelationsexperimente am HORUS-Wiirfelspektrometer mit dem FN
Tandem-Beschleuniger des Instituts fiir Kernphysik der Universitat zu
Kéln durchgefiihrt. Mittels des 3 Zerfalls nach der 98Hg(p,n)98TIl
Reaktion, konnten die Daten aus einem («,2n) Experiment [2] erwei-
tert werden. Hierbei erhielten wir Multipolmischungsverhéltnisse, v
Ubergiinge, Energieniveaus und Zerfallsverzweigungsverhiltnisse. Wir
prasentieren die neuen Ergebnisse und vergleichen diese mit den Vor-
hersagen der Supersymmetrie fiir 198Hg.

[1] J. Jolie, PhD thesis, Rijksuniversiteit Gent, 1986. [2] C. Bernards
et al., Phys. Rev. C 79, 054307, 2009.

HK 32.6 Mi 18:00 RW 3
Bestimmung der Lebensdauer des ersten 2t-Zustandes in
126Cd unter Verwendung der DSA Methode — eMICHAEL
THURAUF, SABINE BONIG, THORSTEN KROLL und MARCUS SCHECK
fir die IS477-Kollaboration — Technische Universitdt Darmstadt

Ubergangsstérken stellen neben der Anregungsenergie eine exzellen-
te Testmoglichkeit fiir theoretische Kernmodelle wie das Schalenmo-
dell dar. Fiir die damit verbundene Lebensdauer angeregter Zusténde
gibt es in der Region um den doppeltmagischen Kern égQSn@ weni-
ge direkte Messungen. Als Fortsetzung der Coulombanregungsstudien
neutronenreicher Cadmium-Isotope wurde im Rahmen von IS477 (Juli
2011) an REX-ISOLDE, CERN, mit MINIBALL ein Experiment zur
Lebensdauerbestimmung in 126Cd mit der Doppler-Shift Attenuation
Method (DSAM) durchgefiihrt. Hierzu werden die ersten vorldufigen
Ergebnisse vorgestellt. Gefordert durch BMBF (Nr. 06 DA 9036I), HIC
for FAIR und EU durch ENSAR (No. 262010).

HK 32.7 Mi 18:15 RW 3
Energiedifferenz des 1-+/1- Paritéitsdupletts in Ne-20* —
eJacoB BeLLER!, D. DELEANU?, D.M. FiLpescu?, T. GLODARIUZ,
J. Isaak!, N. PierraLLa®, R. Raur3, C. Romic!, G. Rusev3,
M. Scurck!, A. ToNcHEV3, W. Tornow?, J. Waaner!, H.R.
WELLER?, N.-V. ZamriR? und M. ZwemINGER! — lInstitut fir
Kernphysik, TU Darmstadt — 2NIPNE, Bucharest, Romania —
3Duke University, Durham, USA

Das Paritdtsduplett von 11T /1~ Zustéinden bei 11.26 MeV in 29Ne ist
eines der besten bekannten Testfille, um Paritatsverletzung in Atom-
kernen z.B. mittels Streuung zirkular polarisierter Photonen zu stu-
dieren [1]. Die Sensitivitét eines solchen Experiments héngt von dem
so genannten effective nuclear enhancement factor |Ry/AE| ab, der
anti-proportional zu der Energiedifferenz der Duplettzustéande ist. Fiir
das Duplett in 2°Ne ein sehr grofer Wert von |Ry/AE| = (670 £ 700)
bekannt. Die grofie Unsicherheit riihrt im wesentlichen von der Auf-
spaltung von AE = 7.7+5.5 keV des 1~ /11 Paritéitsdupletts her. Ein
Kernresonanzfluoreszenz-Experiment mit quasi-monoergetischen, line-
ar polarisierten Photonen an der High Intensity 7'-Ray Source (HIvS)
der Duke University erlaubte eine prazisere Bestimmung der Energie-
differenz. Hierbei wurde die unterschiedliche azimuthale Winkelvertei-
lung der 0% — 1= — 0% und 07 — 1+ — 01 Kaskaden betrachtet.

*Gefordert durch die DFG im Rahmen des SFB 634.
[1] A. L. Titov et al., J. Phys. G: Nucl. Part. Phys. 32 (2006) 1097.

HK 32.8 Mi 18:30 RW 3
Energieabhéngigkeit des Screening-Enhancement-Faktors fiir
d+d-Fusionsreaktionen bei sehr niedrigen Energien - eine
moégliche neue Resonanz in *He — eDaANIEL WEIssBacH!2, KON-
RAD Czerskil23, ArmIN Huke?3, GoTz RUPRECHT? und SABINE
EngeL? — lInstytut Fizyki Wydzial Matematyczno-Fizyczny, Uni-
wersytet Szczecinski, ul. Wielkopolska 15, 70-451 Szczecin, Poland —
2Institut fiir Festkdrper-Kernphysik, Leistikowstrafe 2, 14050 Berlin
— 3IOAP, Technische Universitit Berlin, Hardenbergstrafe 36, 10623
Berlin

Es wurden Yield-Verhéltnisse der Reaktion d(d,p/t/7) im Energie-
bereich 6 bis 20 keV in metallischen Umgebungen unter Ultrahoch-
vakuumbedingungen (UHV, 10~9 mbar) gemessen. Das Metalltarget
(Ta, Zr) wurde dabei durch den Ionenstrahl deuterisiert. Wegen der
UHV-Umgebung erfolgt die stérende Beschichtung (O, C) langsam,
was durch Auger-Spektroskopie tiberpriift und ggf. durch Sputtern mit
Ar beseitigt wurde.

Aus den Protonen-Yields bei verschiedenen Winkeln konnte die Deu-
teriumdichte im Target online gemessen und damit eine vollstdndi-
ge Séttigung sowie eine konstante, tiefenunabhéngige Deuterisierung
des Targets sichergestellt werden. Die so erhaltene, prazise gemesse-
ne Energieabhéngigkeit des Screening-Enhancement-Faktors zeigt im
unteren Bereich eine Abweichung von der iiblichen, einparametrigen
Screening-Enhancement-Kurve. Der Kurvenverlauf liefe sich durch ei-
ne schmale Resonanz in He an der d-+d-Reaktionsschwelle erkliren.

HK 32.9 Mi 18:45 RW 3
Role of the momentum transfer in the quenching of the
Gamow-Teller strength — eTowmisLav MARKETINDZ, GABRIEL
MARTINEZ-PINEDO!, NiLs Paar2, and DARIO VRETENARZ —
Hnstitut fiir Kernphysik, Technische Universitat Darmstadt, D-64289
Darmstadt, Germany — 2Physics Department, Faculty of Science, Uni-

versity of Zagreb, 10000 Zagreb, Croatia

A fully consistent calculation of the Gamow-Teller strength is pre-
sented, based on a microscopic theoretical framework. Nuclear ground
state is determined using the relativistic Hartree-Bogoliubov (RHB)
model with density dependent meson-nucleon coupling constants, and
transition rates are calculated via proton-neutron relativistic quasipar-
ticle RPA using the same interaction as in the RHB equations.

The (p,n) probe has a similar spin-isospin operator structure to the
Gamow-Teller (GT) operator. However, they become comparable only
if the GT cross section is measured at a very small momentum transfer
g. At higher momentum transfer the isovector spin monopole (IVSM)
mode occurs, with the 7207 transition operator. Unlike the Gamow-
Teller operator which excites only the Ohw transitions, the isovector
spin monopole operator can also excite 2Aw transitions and can change
the strength distribution at high excitation energies. We explore the
strength beyond the resonance, examine the effect of momentum trans-
fer on the total strength and compare the results with recent measure-
ments.

HK 33: Fundamentale Symmetrien

Zeit: Mittwoch 16:30-19:00

Gruppenbericht HK 33.1 Mi16:30 P 1
Progress report on the nEDM project at the Paul Scher-
rer Institut, Switzerland — eMARTIN FErRTL for the nEDM-
Collaboration — Paul Scherrer Institut, Villigen, Switzerland

The Standard Model (SM) of Particle Physics predicts a permanent
electric dipole moment for the neutron (nEDM), breaking time re-
versal and parity symmetry. The electroweak prediction is several or-
ders of magnitude below the current best experimental limit dn <
2.9 x 10726ecm (90 % CL, ILL-RAL-Sussex). Many SM extensions
predict a nEDM in the range of current experimental sensitivity. Im-
proving the upper experimental limit restricts the allowed parameter
space of these models. In a first step the nEDM collaboration has in-
stalled the upgraded ILL-RAL-Sussex instrument at the new ultra-cold
neutron (UCN) source at the Paul Scherrer Institut (PSI), Switzerland.
The collaboration aims at increasing the experimental sensitivity by a

Raum: P 1

factor of five due to the expected higher UCN density and improved
control of systematic effects. In parallel a new apparatus is developed
for a next measurement phase aiming at another order of magnitude
improvement. The experiment employs the Ramsey method of sepa-
rated oscillatory fields to detect a shift of the Larmor precession fre-
quency of UCN in a parallel and an anti-parallel configuration of very
homogeneous magnetic and electric fields. In 2010/2011, the nEDM
apparatus has been characterized in detail. The polarized UCN infras-
tructure was studied and significant progress in the homogeneity of the
magnetic field was achieved. Preliminary results of dedicated measure-
ments related to the major systematic false effects will be presented.

Gruppenbericht HK 33.2 Mil7:00 P1
The new neutron EDM experiment at the FRM-II — eToBIAS
Lins — Technische Universitdt Miinchen, Physikdepartment, James-
Franck-Str. 1, 85748 Garching, Germany
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Since the 1950’s people have been searching for electric dipole moments
(EDMs) of fundamental paticles. This is a very promising approach to
find yet unknown manifestations of broken underlying symmetries in
the early Universe. Although these experiments are among the most
precise in physics, no EDM has been observed so far. In this talk a next
generation approach with a sensitivity of < 5.10-28 ecm (3 sigma) for
the neutron EDM based at the FRM-II neutron source will be pre-
sented. Ramsey’s method of separated oscillatory fields is applied to
trapped ultra-cold neutrons (UCNSs) in vacuum. For the investigation
of systematic effects a sophisticated strategy of various means to con-
trol ambient parameters on an unprecedented level of accuracy is cur-
rently being set up. The construction is planned to be finished by end
of 2013, followed by the first measurements with UCNs in 2014. An
overview of the overall strategy, main systems for magnetic field con-
trol and magnetometry, as well as the current status of the ongoing
implementation on site will be shown.

HK 33.3 Mil7:30 P 1
Uncompensated magnetic field drifts in the nEMD exper-
iment at Paul Scherrer Institute — eJOoHANNEsS ZENNER for
the nEDM-Collaboration — Johannes Guttenberg Universitat, Mainz,
Deutschland — Paul Scherrer Institut, Villigen, Schweiz

A non-zero value of the neutron electric dipole moment (nEDM) would
violate both time (T) and parity (P) symmetry. The current experi-
mental upper limit is d, < 2.9 x 10726 ¢ cm, 90 % CL [ C. A. Baker
et al., PRL 97, 131801 (2006) ]. The nEDM collaboration installed
the experiment that has set the current limit at the new source for
ultracold neutrons (UCN) at the Paul Scherrer Institute. Our goal is
to increase the sensitivity by two orders of magnitude. That way one
could confirm or exclude extensions of the standard model which in-
troduce new sources of CP violation. To make use of the increased
neutron intensity at the new UCN source a crucial task is to under-
stand systematic effects at a corresponding level. A major systematic
uncertainty is related to magnetic fields that could be created by the
high voltage system of the experiment and are not fully compensated
with the mercury co-magnetometer. This talk will cover our studies of
this influence using an array of optical Cesium magnetometers.

HK 33.4 Mil745 P1
Erste Messung eines 3°Ar-RiickstofRspektrums und Be-
stimmung von a¢ mit dem WITCH-Experiment — ePETER
FrIEDAG!, ANNA BAKENECKER!, Marcus Bgck!, MARTIN
BREITENFELDT?, SIMON VAN Gorpr2, Tomica Porosic?, NATHAL
SEVERIINS2, CHRISTIAN WEINHEIMER! und DALIBOR ZAKOUCKY? fiir
die WITCH-Kollaboration — !Institut fiir Kernphysik, Westfélische
Wilhelms-Universitit Miinster — 2Institut voor Kern een Stralenfy-
sika, Katholieke Universiteit Leuven — 2Nuclear Physics Institute of
ASCR, Rez near Prague

Mit dem WITCH-Experiment wird der Kern-Beta-Zerfall von Ionen in
einer Penningfalle unter Verwendung eines Retardierungsspektrome-
ters untersucht. Damit wird ein Riickstoffenergie-Spektrum gemessen,
aus welchem sich die Beta-Neutrino-Winkelkorrelation a extrahieren
lafst. Das Ziel des WITCH-Experiments ist es, a mit einer Genauig-
keit von Aa < 0,5 % zu bestimmen, was Riickschliisse auf eine skalare
Komponente in der schwachen Wechselwirkung erlaubt.

2011 fanden drei Strahlzeiten statt in denen erstmals 35Ar-
Riickstofsspektren mit guter Statistik gemessen wurden. In diesem
Beitrag werden die Messungen vorgestellt und die Analyse der Da-
ten diskutiert. Diese Auswertungsmethode stiitzt sich wesentlich auf
weitreichende Bahnverfolgungs- und Penningfallensimulationen, deren
Ergebnisse mit den Messungen verglichen werden, um die Winkelkorre-
lation a zu extrahieren und systematische Unsicherheiten zu bestim-
men. Dieses Projekt wird vom BMBF unter der Nummer 06MS91511
unterstiitzt.

HK 33,5 Mi18:00 P 1
A novel approach to measure the electric dipole moment of
129X enon — eFLORIAN KUCHLER, WOLFHARDT FELDMEIER, PE-
TER FIERLINGER, and BERND TAUBENHEIM — Excellence Cluster
"Universe", Technische Universitdt Miinchen, Boltzmannstr. 2, 85748
Garching

Permanent electric dipole moments (EDM) are promising systems to
find new CP violation. The properties of the diamagnetic atom 129-Xe
make it a particularly interesting candidate for an EDM search, as it
enables new experimental strategies. Although the current experimen-
tal limit of dx. < 4.0- 10727 ecm is many orders of magnitude higher
than the Standard Model (SM) prediction, theories beyond the SM

usually require larger EDMs. Our experiment is based on microscopic
hyper-polarized liquid xenon droplets, placed in a low-field NMR setup.
Implementation of rotating electric fields enables a conceptually new
EDM measurement technique, allowing thorough investigation of sys-
tematic effects. Still, a Ramsey-type spin precession experiment with
static electric field can be realized at similar sensitivity within the
same setup. Employing superconducting pick-up coils and highly sen-
sitive LTc-SQUIDs, a large array of independent measurements can be
performed simultaneously with different field configurations. With our
novel approach we aim to be sensitive to an EDM of 129-Xe on the
order of 10739 ecm. The talk will give an update on the current status
of the xenon EDM experiment.

HK 33.6 Mil815 P1
Bound Beta-Decay: BOB — eJosepHINE McANDREw — TU
Miinchen

For many years exotic decay modes of the neutron have been inves-
tigated as possible doorways to the exploration of new physics. The
bound beta-decay (BOB) of the neutron into a hydrogen atom and
an anti-neutrino offers a very elegant method to study neutrino helic-
ities. However, this rare decay has not yet been observed for the free
neutron, owing to the challenge of measuring a decay involving only
electrically neutral particles and with an estimated branching ratio of
only a few 108 of the three-body decay mode. During the past few
years scientists from the TUM E18 Group have developed a novel ex-
perimental scheme which addresses all necessary problems associated
with the observation of this two-body neutron decay in a very coher-
ent way. The BOB experiment shall be installed at a tangential beam
tube of a powerful research reactor such as the SR6 at the FRMII in
Garching or H6-H7 beam tube at ILL. This talk will provide insights
and ideas on how such an experiment is to be performed.

HK 33.7 Mil830 P1
Investigation of the reaction dd — 3Henn? with WASA-at-
COSY — ePawEr Pobpkorat for the WASA-at-COSY-Collaboration
— Institut fiir Kernphysik and Jiilich Center for Hadron Physics,
Forschungszentrum Jiilich, Germany.

Investigations of charge symmetry breaking in dd collisions is one of
the most important topics of the physics programme for the WASA-
at-COSY. One of the planned studies focuses on the charge symmetry
forbidden reaction dd — 4 Her®. Theoretical calculations based on ex-
isting data still lack precise information for determining low-level xPT
parameters as well as for the description of dd initial state interaction
and 4N final state interaction. New data should comprise the measure-
ment of p-wave pion production in the dd — 4 Her® and of the charge
symmetry conserving dd — 3 Henn® reaction. The latter measurement
is especially necessary in order to study the relevance of initial and
final state interaction. The reaction has been measured at a beam mo-
mentum of pg = 1.2 GeV /¢, using the WASA-at-COSY facility. For the
first time data on the total cross section as well as differential distribu-
tions were obtained. The data are described with a phenomenological
approach based on the combination of a quasi-free model and partial
wave expansion model for the three-body reaction. Data analysis and
results will be discussed.

Supported by COSY-FFE (FZ Jiilich)

HK 33.8 Mil1845 P1
Improvements of the aSPECT retardation spectrometer —
¢ ALEXANDER WUNDERLE for the aSPECT-Collaboration — Institut
fiir Physik, Johannes Gutenberg-Universitiat Mainz

The aSPECT retardation spectrometer measures the electron antineu-
trino angular correlation coefficient a in free neutron decay with high
precision. This measurement can be used to determine the ratio of g—é
of the weak coupling constants, as well as to search for physics beyond
the Standard Model.

Currently a is determined with a precision of % ~ 5 %, whereas
aSPECT aims for a precision of % ~ 0.3 %. To achieve this preci-
sion a new detector electronics has been developed and implemented,
which avoids a previously observed saturation effect. Also, the main
electrode has been redesigned and their surface treatment/coating has
been improved. Compared to the previous electrode this leads to a
smaller fluctuation of the work function, hence to a more precise de-
termination of the potential. Furthermore, the collimation system for
the neutron beam has been coated with a conductive layer to avoid a
potential charging of the system.

These and further improvements will be presented and discussed in
this talk.
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HK 34: Instrumentation

Zeit: Mittwoch 16:30-19:00

Gruppenbericht HK 34.1 Mi 16:30 P 2
Trigger-less readout of the PANDA Electromagnetic
Calorimeter — MyRosLAv Kavarsyuk, JoHAN G. MESSCHENDORP,
Hossein MoEINI, @ GANESH TAMBAVE, and HERBERT LOEHNER for the
PANDA-Collaboration — KVI, University of Groningen, Zernikelaan
25, NL-9747AA Groningen

Charm-meson resonances and yet undiscovered glueballs might reveal
the origin of the hadronic mass spectrum. To this end the PANDA
collaboration at FAIR will exploit antiproton annihilations for preci-
sion studies of e.g. charmonium resonance states. In order to achieve
a highly flexible event selection, a trigger-less data-acquisition system
is currently being developed. We have constructed the prototype of a
readout chain for the PANDA Electromagnetic Calorimeter (EMC), in
order to demonstrate the feasibility of a fast online event selection on
basis of high-level physics information. The readout is based on intel-
ligent front-end electronics which autonomously recognises valid hits
and extracts the relevant information. The EMC employs a sampling-
ADC readout incorporating a pulse-processing algorithm [1], which is
able to process data at hit rates up to 500 kHz, and includes the re-
covery of pile-up pulses. The developed algorithm was applied in the
EMC prototype detector[2]. We will describe the functionality of the
developed readout chain, present results of test experiments revealing
the accuracy of time synchronisation, discuss the performance of the
pile-up recovery algorithm, and report on the validation studies of the
simulation package. [1] E. Guliyev, et al., NIM A 664 (2012) 22; [2] M.
Kavatsyuk et al., NIM A 648 (2011) 77.

Gruppenbericht HK 34.2 Mi17:00 P 2
Progress on the ComMPUTE NoDE based DAQ System
for PANDA — eBiorN SPrRUCk!, SOREN FLEISCHER!, THOMAS
GEssLER', WoLrcaNne KouNn!, JENs SOREN LANGE!, ZHEN’AN
L2, Davip Moncuow!, Hao Xul2, and Jingznou Znao? for
the PANDA-Collaboration — 'II. Physikalisches Institut, Universitit
GieRen — 2IHEP, Beijing

The PANDA detector will be located at the future FAIR facility in
Darmstadt. As PANDA has been designed without a global trigger,
a large amount of data (<200 GB/s @ 2 - 107 /s interaction rate) has
to be distributed and processed in real time. A hardware platform
capable of processing this amount of data is the ATCA based Cowm-
pUTE NobDE (CN) developed in close cooperation between IHEP Bei-
jing and our institute. Each node consists of an xXTCA carrier board and
four AMC/uTCA daughterboards. The carrier board supplies the high
bandwidth connectivity between the daugtherboards and the other
CNs in the shelf by RocketIO links. In the current prototype design,
each AMC board is equipped with a Virtex5FX70T, 4 GB of memory,
GBit ethernet and two optical links which allow for high data transfer
rate. Beside the event builing, the CNs will run algorithms for clus-
ter finding in the calorimeter data, online tracking and based on these
make trigger decisions.

This talk will not only focus on the current hardware and future de-
velopments, but also on the setup and performance of our test system,
including the status of the algorithm developments.

Supported by BMBF (06GI19107I) und HIC for FAIR.

HK 34.3 Mi 17:30 P 2
Data Transport Challenge at ALICE HLT - Summary and
Outlook — eTimo BrEITNER and Upo KeBscHULL for the ALICE-
Collaboration — Institut fiir Informatik, Universitdat Frankfurt, Ger-
many

The ALICE High Level Trigger (HLT) is used for on-line monitoring,
filtering, and compression of raw detector data from the ALICE ex-
periment at CERN LHC. A self-developed data-transport framework
is used to route the incoming data stream to thousands of different
processes distributed on hundreds of computing nodes. Towards the
end of 2011, during the Pb-Pb beam period of LHC, we encountered
the so-far biggest data challenge while running in compression mode: a
large event size, combined with a high luminosity and hence event rate
led to an input data rate of up 12 GB/s, and in turn to an output data
rate of about 3 GB/s. Future upgrades to LHC and ALICE will lead
to even bigger challenges, especially in terms of higher event rates.
The demand for a hardware upgrade at the HLT is obvious, but even
more importantly the software has to be made ready for this challenge.

Raum: P 2

The performance of the current software framework in past runs was
therefore evaluated and the results shall be presented. Based on the
experience of several years of running a new concept shall be proposed,
which takes recent and expected future developments in software and
hardware technologies into account.

HK 34.4 Mi 1745 P 2
A Common Read-Out Receiver Card for ALICE DAQ and
HLT — eHriko EnciEL and Upo KesscHuLL for the ALICE-
Collaboration — IRI, Goethe-Universitdat Frankfurt

In the ALICE read-out chain, both Data Acquisition (DAQ) and
High Level Trigger (HLT) use FPGA-based Read-Out Receiver Cards
(RORCs) as interface between the optical Detector Data Link (DDL)
and the DAQ and HLT cluster machines. A new version of these cards
is currently being developed as a common project of both groups. This
new RORC will have a fast PCle interface, high density parallel op-
tical DDL connections and will combine several of the old cards into
one new device. Due to the increased link density and the changed
interface to the host machine a completely new read-out architecture
has to be connected to the existing software framework. This work
includes a custom linux device driver, a scatter-gather based DMA
firmware and a software library to interface the new hardware to the
existing software framework. All layers can be verified with a custom
hardware/software co-simulation environment.

HK 34.5 Mi 18:00 P 2
Der GANDALF 128-Kanal Time-to-Digital Converter — To-
BIAS BAUMANN, e MAXIMILIAN BUcCHELE, HORST FISCHER, MATTHIAS
GoRZELLIK, FLORIAN HERRMANN, PHILIPP JORG, KAY KONIGSMANN,
Tosias Kunz, CHRISTOPH MICHALSKI, CHRISTIAN SCHILL, SEBASTI-
AN ScHOPFERER und ToB1As SzaMEITAT — Physikalisches Institut der
Albert-Ludwigs-Universitat Freiburg.

Das GANDALF VXS-Modul wurde zur Digitalisierung und Echtzeit-
analyse von Detektorsignalen entwickelt. Um die FPGA-Architektur
des Mainboards fiir vielfiltige Anwendungen zu erschliefien, sind
die Signaleingénge auf dedizierten Aufsteckkarten angeordnet. Di-
gitale Aufsteckkarten ermdglichen die Implementierung eines 128-
Kanal Time-to-Digital Converters (TDC) in einen Virtex-5 FPGA auf
dem GANDALF-Modul. Aufgrund der begrenzten Logikresourcen des
FPGASs wird zur Zeitmessung ein Shifted-Clock-Sampling Algorithmus
verwendet. Dabei wird das TDC-Register von 16 dquidistant phasen-
verschobenen Taktsignalen getaktet, die mit zwei PLLs im FPGA gene-
riert werden. Bei dieser Methode muss eine minimale Laufzeitdifferenz
des Datensignals zu den 16 Flipflops des TDC-Registers gewéhrleis-
tet sein. Das Signalrouting kann bei der Implementierung des FPGA-
Entwurfs nur indirekt beeinflusst werden. Eine Herausforderung des
Projektes liegt daher im homogenen Placement und Routing der Kom-
ponenten des TDC-Registers fiir alle 128 Eingangssignale. Es werden
Messungen zur differentiellen und integralen Nichtlinearitat sowie der
Zeitauflésung von 56 ps des 128-Kanal TDCs vorgestellt. Dieses Pro-
jekt wird vom BMBF und EU FP7 unterstiitzt.

HK 34.6 Mi 18:15 P 2
A Free-Streaming Readout for the CBM Time of Flight wall
— oPIERRE-ALAIN Loizeau and NorBERT HERRMANN for the CBM-
Collaboration — Physikalisches Institut der Universitdt Heidelberg

The Compressed Baryonic Matter (CBM) experiment will be built at
the new Facility for Antiproton and Ions Research (FAIR) in Darm-
stadt, Germany. This fixed target experiment will investigate Heavy
Ton collision up to 35 AGeV for Au beams and 89 GeV for protons
beams, with high interactions rates: up to 10MHz in Au+Au collision
at 25 AGeV. To avoid the limitations of triggered systems at such rates,
most CBM detectors will operate a free-streaming readout.

Charged hadrons identification, especially a Kaons-Pions separation
up to 3.5 GeV/c, is provided by its Time of Flight wall. This requires
a time resolution for the full system in the order of 80ps. The wall is
made of MRPC detectors with resistive materials and channel layout
adapted to the different rates found in polar angles of 2.5° to 25°.
Hit rates up to 200 kHz/channel are expected. Thus electronic with
a time resolution of 30 to 40ps, Time over Threshold capability and
free-streaming readout is required. This free-streaming mode also re-
quire a special care in the synchronization of the system and the data
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analysis.

A first prototype of the full high resolution, free-streaming chain was
build in Heidelberg, from differential detector to dedicated softwares.
It was tested in beam at COSY in Jiilich last November, in a hybrid
system with triggered systems. It will be described in this contribution
and its first in-beam performances will be presented.

Supported by EU/FP7 WP2 and BMBF 06HD91211.

HK 34.7 Mi 18:30 P 2
SPADIC — Self triggered readout ASIC for the CBM tran-
sition radiation detectors — T1M ARMBRUSTER, PETER FISCHER,
eMicHAEL KRIEGER, and IvaN PERrIC — ZITI, Universitat Heidelberg

For the readout of the transition radiation detectors of the planned
CBM experiment at FAIR, the self-triggered SPADIC mixed signal
ASIC for signal amplification and digitization is under development.

The chip has 32 channels, each composed of a low-noise and low-
power charge sensitive amplifier, a 9 bit pipelined ADC running at 25
MHz sampling rate, a programmable digital signal processing unit with
16 bit internal resolution for detector specific tasks such as ion tail can-
cellation and baseline correction, as well as hit detection logic, which
triggers the readout of whole signal snapshots. Data will be sent out in
a message-based format through an arbitrated inter-channel network
preserving the temporal order of recorded events.

We will show lab and test beam measurements of the available

SPADIC prototype chips and present the first version of a full scale
chip.

HK 34.8 Mi 1845 P 2
Comparision of self-triggering front-end electronics for
CBM detector prototyping — eTomas Baroc for the CBM-
Collaboration — GSI, Darmstadt, Germany — Comenius University,
Bratislava, Slovakia

The CBM experiment requires high-rate capable readout electronics.
Since the Poisson-distributed collisions of nuclei are not correlated to
a global trigger signal, the readout chips as well as the complete data
acquisition system must be self-triggered. The n-XYTER chip was de-
veloped for neutron experiments and is also used for early prototyping
of CBM detectors. The SPADIC chip has been designed for the read-
out of gaseous detectors of CBM. Their main difference is in the data
storing and ordering mechanisms. The n-XYTER chip uses a Token
Ring while the SPADIC chip has an ordering FIFO. Simulation stud-
ies have been done for both chips in the SystemC hardware description
language. In order to achieve a proper comparision, both chips had the
same number of channels with the same FIFO depth per channel, and
both were simulated at the same bandwidth and hit rates. Resutlts of
the simulations are presented including the proper size of the ordering
FIFO and a comparision of the performance of both front-end chips.
Supported by HadronPhysics3 and EU-FP7 MC-PAD.

HK 35: Instrumentation

Zeit: Mittwoch 16:30-19:00

Gruppenbericht HK 35.1 Mi16:30 P 3
PRESPEC-AGATA: New prespectives for +y-spectroscopy.
— F. AwmEen!, eP. Bouracnkov?, M.L. Corres?, J. GErL!,
A. Givecuev?, N. GoeL', M. Gorskal, E. Grecor?, G.
GuastaLra?, T. HaBermann®, I. Kojounarov!, V. LusaTa?, E.
MercHAND2, T. MokLLER?, P.T. Parcuakui?, N. PieTrRALLAZ, S.
Pietri', D. RaLet?, M. REese?, H. Scuarrner!, P.P. SingHZ,
B. Szczepanczyk?, H.J. WoLLERSHEIM', A. Gapea*, and W.
KorrEN® for the PRESPEC-AGATA-Collaboration — 1GSI — 2IKP,
TU Darmstadt — 3Uni. of Frankfurt — 4Uni. of Valencia, Spain —
5CEA Saclay, France

The PRESPEC-AGATA setup is a unique combination of the GSI ac-
celerator facility, the Fragment Separator(FRS), the Advanced Gamma
Tracking Array(AGATA), the HECTOR array and the LYCCA-0
Calorimeter. With this setup high-resolution in-flight spectroscopy of
relativistic(8 ~0.4-0.5) exotic nuclei will be performed. A thick target
positioned at the final focal plane of the FRS will be used for Coulomb
excitation or fragmentation of the exotic ions separated with the FRS.
The ~-rays emitted in these reactions will be detected by the AGATA
and HECTOR arrays. The fragments produced at the secondary target
will be identified and tracked by LYCCA-0. Compared to the RISING
array, the improved energy resolution and efficency of the AGATA ar-
ray is expected to lead to a gain in sensitivity of a factor of 10 and 100
for y-particles and ~y-y-particle coincidences, respectively. The perspec-
tives of the new setup will be discussed. Supported by the BMBF under
06DA90401, by HICforFAIR, and by the HGF under VH-VI-417.

HK 35.2 Mi17:00 P 3
AGATA in-beam commissioning at the GSI fragment sep-
arator — ALEJANDRO ALGORA!, FREDERIC AMEIL?, PLAMEN
BoutacHkov?, Cesar Dominco Parpol, JUrceN GErL2, To-
BIAS HABERMANNZ, IvaNn KojouHaRov?, EpaANA MERCHAN?, NOR-
BERT PIETRALLAS, STEPHANE PIETRI?, DAMIAN RALETZ?, e MICHAEL
Reese?, and HENNING ScHAFFNER? for the PRESPEC-AGATA-
Collaboration — 1Univ. Valencia — 2GSI, Darmstadt — 3TU-
Darmstadt

Spectroscopic investigation of exotic nuclei is of large current interest.
In-flight ~-ray spectroscopy after the Fragment Separator (FRS) at
GSI is one possible experimental tool. This was successfully shown in
the past during the RISING campaign [1]. The availability of the Ad-
vanced Gamma-ray Tracking Array (AGATA) at GSI will allow even
more ambitious experiments. In order to commission the performance
of the gamma-ray detection system, an in-beam test of a single AGATA
crystal was performed in 2011 to measure count rates and background
conditions to be expected for the upcoming PreSPEC campaign for

Raum: P 3

in-flight ~-ray spectroscopy experiments at GSI in 2012. The experi-

mental setup will be described and the results will be discussed.
Supported by the BMBF under 06DA9040I and by HIC for FAIR.
[1] H.J.Wollersheim et al., NIM A 537 (2005) 637

HK 35.3 Mi17:15 P 3
AGATA-PreSpec Commissioning: Zeitauflosung der AGA-
TA HPGe-Detektoren — eMICHAEL ScHLARB, RoMAN GERN-
HAUSER, STEFANIE KLupPP und REINER KRUCKEN fiir die AGATA-
Kollaboration — Physik-Department E12, TU Miinchen

Im Rahmen der AGATA-PreSPEC Kampagne wird eine hochaufl6-
sende in-flight vy-Spectroskopie von exotischen Kernen mit relativisti-
schen Energien (8 ~ 0.4 — 0.5) durchgefiihrt. Die Kerne werden in
Fragmentations- bzw. Spaltreaktionen aus relativistischen Projektilen
erzeugt und die gewiinschten Fragmente durch den GSI Fragment Se-
parator (FRS) selektiert. AGATA wird in der letzten Fokalebene (S4)
des FRS aufgebaut werden. Zur Inbetriebnahme wird anschlieffend ei-
ne Reihe von speziellen Testexperimenten durchgefiihrt. Diese dienen
zum einen der Optimierung der Ortsauflésung und Untergrundunter-
driickung als auch zur Kalibrierung mit bekannten Reaktionen aus
Primér- und Sekundérstrahlen. Um den Untergrund aus parasitdren
Targets vom eigentlichen Signal unterscheiden zu koénnen wird eine
gute Zeitauflosung der AGATA Detektoren bendtigt. Die komplett di-
gitale Datenaufnahme von AGATA ermoéglicht die genaue Bestimmung
des Startzeitpunktes tg des HPGe-Signals zum einen iiber ein neuro-
nales Netz und zum anderen iiber einen Geraden-Fit an ein addquates
Summensignal. Wir messen vorab die erreichbare Zeitauflosung mit
Hilfe einer 22 Na-Quelle und geben einen Ausblick auf die verschiede-
nen Testexperimente.

* gef. d. BMBF(06MT9156), DFG (Exz-Clust 153-Universe)

HK 354 Mi17:30 P 3
Aufbau einer Compton-Kamera basierend auf einem hoch-
segmentierten HPGe-Detektor und digitaler Spektroskopie-
elektronik — eTiM STEINBACH!, LARS LEWANDOWSKI!, BENEDIKT
BirxeEnBacH!, JURGEN EBERTH!, ROMAN GERNHAUSER?, HERBERT
Hess!, Lupwic Maier?, PETER REITER!, MIcHAEL ScHLARB2, BE-
NEDIKT WEILER?, ANDREAS WIENs! und Max WiNkeL? — IKP
Universitét zu Kéln — 2E12 Technische Universitat Miinchen

Im Rahmen des TRAKULA-Projektes wird eine neue Compton-
Kamera, bestehend aus einem hochsegmentierten HPGe-Detektor und
einem Double Sided Silicon Strip Detector, DSSSD entwickelt. Fiir
das v-ray imaging wird zum einen der Nachweis der individuellen
Wechselwirkungsorte und Energien nach einer Compton-Streuung in-
nerhalb des Ge-Kristalls genutzt. Zum anderen wird eine optimierte
Winkelauflosung durch den Einsatz des Si-Detektors in Koinzidenz
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mit dem Ge-Detektor erzielt. Fiir das Funktionsprinzip ist eine ho-
he Energieauflésung der Detektoren und eine optimale Bestimmung
der Wechselwirkungsorte mit Hilfe von Pulsformanalyse und ~v-ray-
Tracking notwendig. Im letzten Jahr wurde ein 36-fach segmentierter
HPGe-Detektor und ein DSSSD erfolgreich mit digitaler Spektrosko-
pieelektronik (PIXIE-16 Module) in Betrieb genommen. Erste Ergeb-
nisse werden vorgestellt und diskutiert. Geférdert durch BMBF Pro-
jekt 02MUKO013D und 02NUKO13F.

HK 35.5 Mi 1745 P 3
Digitale Signalverarbeitung mit Halbleiterdetektoren —
e ANDREAS HENNIG, MicHAEL ELVERS, JANis ENDRES, CHRISTOPH
FRranseN, JAN MAYER, Lars NETTERDON, GEORGE Pascovici, Si-
MON PicksToONE, PHILIPP ScHOLZ, NIGEL WARR und ANDREAS ZIL-
GEs — Institut fiir Kernphysik, Universitdt zu Koln

Das HORUS Spektrometer am Kolner Tandembeschleuniger besteht
aus 14 hochreinen Germaniumdetektoren. Fiir die Teilchenspektrosko-
pie wird das Spektrometer zusédtzlich um eine Siliziumstreukammer mit
acht AE-E Detektoren erweitert. Um die Vielzahl von Detektorsigna-
len zu verarbeiten wurde die analoge Datenaufnahme durch digitale
DGF-4C Module der Firma XIA ersetzt.

Durch den Einsatz dieser Module kann bei vergleichbarer Energie-
und Zeitauflésung eine héhere Datenrate gegeniiber der analogen Da-
tenaufnahme verarbeitet, sowie eine hohere Stabilitdt erreicht wer-
den. Die Offline-Behandlung von Veto-Bedingungen, wie beispielsweise
durch BGO-Signale, erméglicht dariiberhinaus eine héhere Flexibilitat
bei der Datenanalyse.

In diesem Beitrag wird die neue digitale Datenaufnahme am HORUS
Spektrometer vorgestellt und ein Vergleich mit der analogen Technik
hinsichtlich der Energie- und Zeitauflésung, sowie der Datenrate ge-
zeigt. Dartiberhinaus werden erste Ergebnisse der digitalen Signalver-
arbeitung von Siliziumdetektoren présentiert.

Gefordert durch die DFG (Z1-510/4-1 und ZI-510/5-1). A.H., J.M.,
S.P. und P.S. sind Mitglieder der Bonn-Cologne Graduate School of
Physics and Astronomy.

HK 35.6 Mi 1800 P 3
Zeitdiskrete Pulsformanalyse von Detektorsignalen in Echt-
zeit — ToBias BaumaNnN, MaXiMILIAN BUCHELE, HORST FISCHER,
MarTHIAS GORZELLIK, FLORIAN HERRMANN, ePHILIPP JORG, KAY
KoniagsmanN, Toias Kunz, CHRIsSTOPH MICHALSKI, CHRISTIAN
ScHILL, SEBASTIAN SCHOPFERER und ToBiAs SzAMEITAT — Physi-
kalisches Institut, Universitit Freiburg

Die Identifikation von Riickstofprotonen wird am COMPASS-II Expe-
riment mit dem CAMERA-Detektor mittels der Flugzeitmessung und
der Messung des spezifischen Energieverlusts der Protonen stattfinden.
Die Verarbeitung der Szintillatorsignale in Echtzeit tibernimmt hier-
bei das GANDALF System mit einer Aufléosung von 12 bit und bis zu
1 GS/s. Im Hinblick auf eine Selektion der Protonereignisse werden Al-
gorithmen zur Messung verschiedener Pulscharakteristika untersucht.
Im Vordergrund der Pulsformanalyse stehen die Extraktion von Maxi-
malamplitude, Integral und Eingangsszeitpunkt eines Pulses und auch
die Untersuchung des Seperationsvermogens nahe aufeinander folgen-
der Pulse. Auch der Einfluss von Reflektionen in den Szintillatoren
und Lichtleitern auf die Pulsform wird untersucht. Zur Bestimmung
des Eingangszeitpunktes eines Pulses wurde unter anderem im Zuge ei-
ner Monte Carlo Simulation der digital Constant Fraction Algorithmus
betrachtet und mit anderen Methoden, die ebenfalls auf der diskreten
Ableitung des Pulses basieren, verglichen. Desweiteren wird untersucht
inwiefern es moglich ist, mit diesen Algorithmen die Riickstofsproto-
nen aufgrund ihrer Pulsform von anderen Ereignissen unterscheiden
zu konnen. Dieses Projekt wird vom BMBF und EU FP7 unterstiitzt.

HK 35.7 Mi18:15 P 3

Feasibility Studies for the EXL Project at FAIR — oK. Yug!:2,
S. Baccui®, S. DiesoLp?, C. Dimorourou!, P. EcerLrOF!, V.
EreMIN®, S. ILiEvAS, N. KALANTAR-NAYESTANAKIS, O. KiseLEVDHS,
T. KrorLr®, Y.A. Lirvinov!, M. MurTerer!, M.A. Najarr®, N.
Perripis’, U. Popp!, C. RicoLLET?, M. voN ScaMip®, M. STECK!,

and B. StreEicHER? — 1GSI, Darmstadt — 2IMP, Lanzhou — SKVI,

Groningen — *PIT, Tiibingen — °PTI, St. Petersburg — TU, Darm-
stadt — "Goethe Universitit, Frankfurt a.M.

This contribution presents the results of feasibility measurements per-
formed for the EXL (EXotic nuclei studied in Light-ion induced reac-
tions at the NESR storage ring) project at the Experimental Storage
Ring (ESR) at GSI, Darmstadt. The stored 400 MeV/u 9Ar beam
impinged on an internal hydrogen gas-jet target. An UHV (Ultra High
Vacuum) compatible single-sided Si strip detector was used to detect
recoil protons. The proton elastic-scattering cross section obtained us-
ing the recoil detector is compared with theoretical predictions. The
results on target and beam performance as well as the background
conditions for the recoil detector will also be presented. In order to in-
vestigate the response of DSSD (Double-Sided Silicon Strip Detector)
prototype detectors to very low-energy (74 keV to 1.5 MeV) protons,
another detector test was performed at the Van-de-Graaff accelerator
at Tiibingen University. An energy resolution of 20 keV (FWHM) has
been obtained for the slowest protons. This work was supported by
BMBF (06DA9040I) and HIC for FAIR.

HK 35.8 Mi18:30 P 3
Status der Siliziumdetektorentwicklung fiir das EXL-Projekt
— oM. von Scamip!, D. AckerMann?, J. DurRas3, P.
EceLHor?, V. Eremin?, S. ILieval, N. KarLanTtar®, A. KLurTic?,
H. Korumus?, T. Krorr!, M. LinpDEMULDER?, G. Mavy2, M.
MutterRER?, C. RicoLLET®?, B. STREICHER®2, M. TRAGER? und K.
Yuge2! — 1IKP, TU Darmstadt — 2GSI, Darmstadt — 3Universidad
de Huelva — #PTI, St. Petersburg — 5KVI, Groningen

EXL, ,EXotic nuclei studied in Light-ion induced reactions®, ist ein
Projekt innerhalb von NuSTAR bei FAIR. Der Detektor fiir targetdhn-
liche, leichte Ionen wird am zukiinftigen NESR (,,New Experimental
Storage Ring®) eingesetzt werden, um dort direkte Reaktionsexperi-
mente mit radioaktiven Strahlen an einem internen Target in inverser
Kinematik durchzufiihren.

Fir das EXL-Projekt liegt seit Kurzem eine neue, zweite Serie groft-
flachiger DSSD-Prototypen vor. Die 285 pum dicken Detektoren ver-
fiigen iiber eine aktive Fliche von 6,5 x 6,5 cm? und 128 x 64 Strei-
fen. Im Vortrag gezeigt werden die Ergebnisse erster spektroskopischer
Tests mit Alphaquellen. Gleichzeitig wurde mit diesen DSSDs verifi-
ziert, Siliziumdetektoren als aktives Vakuumfenster fiir den Betrieb im
Ultrahochvakuum einzusetzen. Dies wurde bisher nur an deutlich klei-
neren Detektoren demonstriert [1]. Ebenfalls erlautert wird der Stand
des laufenden EXL-Experimentprogrammes am existierenden ESR, bei
denen die hier diskutierten DSSDs zum Einsatz kommen werden.

Gefordert durch BMBF (06DA90401) und HIC for FAIR.

[1] B. Streicher et al., Nucl. Instr. and Meth. A 654 (2011) 604.

HK 359 Mi18:45 P 3
Tagging and tracking of fission products with large scale emis-
sive foil detectors — eMicHAEL PrEIFFER!, ELEONORA GREGOR?,
PLAaMEN BouTacukov?, GHEORGHE Pascovict!, Nice, WaRR!, STE-
FaN Tuier!, and Jan JoLie! — 'IKP, Universitit zu Koéln — 2GSI,

Darmstadt

In the context of the future HISPEC/DESPEC facility at the the low
energy branch of the Super-FRS at FAIR a setup for slowed down
beams is planned. With this facility, short lived, fast decaying radionu-
clides far off the valley of stability will become accessible. In order to
open certain reaction channels with a high cross section at lower ener-
gies, the fast extracted beams have to be slowed down by a degrader,
which will induce a certain amount of spallation products and the pri-
mary ions themself will undergo energy and spatial straggeling. Thus
one needs to know wether one of the desired ions is hitting the target
or not. To adress this problem, a detector capable of measuring the
time of flight and the trajectory of each ion is to be placed between
the degrader and the target. This detector has to introduce as less
material as possible in the beam. The solution we are inverstigating
uses an emissive foil detector with an active area of 80x100mm? and
a timing resolution of ~ 210ps. This prototype has been tested and
included in the GSI data acquisition system to tag and track fission
products from an open Cf-source. The results and a planned future
setup for FAIR will be presented.
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HK 36: Struktur und Dynamik von Kernen

Zeit: Mittwoch 16:30-18:45

Gruppenbericht HK 36.1 Mi 16:30 P 4
Die Synthese neuer superschwerer Elemente an der GSI:
Suche nach Element 120 am Riickstoftseparator TASCA
— eoCuristorH E. DutrLumann fir die TASCA Element 120-
Kollaboration — Institut fiir Kernchemie, Universitdt Mainz —
GSI Helmholtzzentrum fiir Schwerionenforschung, Darmstadt —
Helmholtz-Institut Mainz

Die Suche nach neuen Elementen jenseits von Element 118 ist ein
Forschungsschwerpunkt an der GSI Darmstadt. Basierend auf theo-
retischen Vorhersagen fiihren die erfolgsversprechendsten Wege iiber
Ti-50-induzierte Kernfusionsreaktionen mit Bk-249 (fiir Element 119)
und Cf-249 (fiir Element 120) Targets. Am gas-gefiillten Riickstofse-
parator TASCA wurde 2011 ein erstes mehrwochiges Experiment zur
Suche nach Element 120 erfolgreich durchgefiihrt. Dabei resultierte ein
niedriger Wirkungsquerschnittsbereich. Die gewonnenen Daten werden
momentan ausgewertet und auf der Tagung prasentiert, zusammen mit
einem Ausblick auf das Programm fiir 2012, das die Suche nach Ele-
ment 119 in einer mehrmonatigen Experimentkampagne vorsieht.

Gruppenbericht HK 36.2 Mi 17:00 P 4
Untersuchungen transmutationsrelevanter Kernreaktionen
im Rahmen des TRAKULA Verbundprojekts — eTon1 Koc-
LER fiir die TRAKULA-Kollaboration — Helmholtz-Zentrum Dresden-
Rossendorf — Technische Universitdt Dresden

Fiir eine zukiinftige Transmutation langlebiger hochradioaktiver Ab-
falle werden genaue Kernreaktionsdaten insbesonders von Kernreak-
tionen, wie der neutroneninduzierten Spaltung und der inelastischen
Neutronenstreuung benotigt. Am neuen Zentrum fiir Hochleistungs-
strahlungsquellen des HZDR wird fiir diese Messungen eine Photoneu-
tronenquelle im Energiebereich von ca. 0.1 bis 10 MeV mit einer unter-
grundarmen Neutronenflugstrecke gebaut. Zum Nachweis der neutro-
neninduzierten Spaltung von Uran- und Plutonium-Isotopen befindet
sich ein Experimentaufbau mit Spaltionisationskammern in Vorberei-
tung. Durch Verwendung diinner Probenschichten und separater digi-
taler Datenauslese soll eine PulshShenseparation der Spaltfragmente
von den pile-up Ereignissen aus dem a-Zerfall der Aktiniden erreicht
werden. Aktinidenschichten aus 238U und "2'U sind bereits am Insti-
tut fiir Kernchemie der Universitdt Mainz hergestellt worden. Ausge-
wahlte Aktivitdten des TRAKULA Verbundprojekts, wie Entwicklung
einer Compton-Kamera zur hochaufgelésten MeV ~-Spektroskopie, Be-
schleunigermassenspektrometrie langlebiger Spaltprodukte, Entwick-
lung eines Untergrundlabors zur Messung sehr niedriger a-Aktivitaten
werden préasentiert. Das TRAKULA Projekt (www.hzdr.de/trakula)
wird unterstiitzt durch das Bundesministerium fiir Bildung und For-
schung (PTKA-WTE 02NUK13A).

HK 36.3 Mi17:30 P4
Massenmessungen und Zerfallsspektroskopie an n-armen T1I-
Isotopen an ISOLTRAP — eJuLiaNE STaNJA fiir die ISOLTRAP
Kollaboration-Kollaboration — TU Dresden

Am Penningfallen-Massenspektrometer ISOLTRAP ist es dank der er-
reichbaren Genauigkeit von dm/m = 1-10~8 mdoglich, isomere Zustén-
de in exotischen Kernen im Bereich von wenigen 100 keV aufzultsen.
Allerdings war es bisher nicht mdglich, Zugang zum Spinzustand des
untersuchten Kerns zu bekommen. Da sich Grundzustand und isomere
Zustdnde durch ihr Zerfallsschema unterscheiden, wurde ISOLTRAP
durch ein Zerfallsspektroskopiesystem erweitert. In der Penningfalle
wird ein reines Ionenensemble des Grund- oder isomeren Zustandes
vorbereitet, welches anschlieffend auf ein aluminisiertes Mylarband auf-
gebracht wird. Die so erzeugte Quelle ist von einem Plastikszintillator
umgeben, welcher die emittierten 3-Teilchen detektiert. Die den Zerfall
begleitende Gammastrahlung wird durch 2 HPGe-Detektoren aufge-
nommen. Vom beobachteten Gammaspektrum kann der Spinzustand
abgeleitet und so eindeutig dem von der Falle kommenden Zustand
zugeordnet werden.

In diesem Beitrag soll das erfolgreiche Zusammenspiel von Massen-
spektrometrie und Zerfallsspektroskopie an ISOLTRAP in den neutro-
nenarmen Tl-Tsotopen 4TI und '9TI demonstriert werden.

HK 36.4 Mi 1745 P4
Multi-Nucleon Transfer Experiments in the Actinide Region
— oKERSTIN GEIBEL!, PETER REITER!, JOoSE JAVIER VALIENTE-

Raum: P 4

Doson?, FrRancEsco Reccuia?, BENEDIKT BIRKENBACH!, ANDRES
Gapea?, and Sivia Lenzi® — !nstitut fiir Kernphysik, Universitit
zu Koln, Deutschland — 2Istituto Nazionale di Fisica Nucleare, Labo-
ratori Nazionali di Legnaro, Italy — 3Dipartimento di Fisica, Univer-
sity of Padova, Italy — 4IFIC, CSIC-Universidad de Valencia, Spain

Two experiments at the PRISMA-CLARA-Setup at the LNL in Leg-
naro were analysed focussing on the target-like reaction products in
the actinide region after multi-nucleon transfer reactions. Both exper-
iments use 238U as target; a "9Zn-beam with 460 MeV and a 136Xe-
beam with 926 MeV were employed. Kinematic correlations between
the reaction partners are used to obtain information about the unob-
served target-like reaction products by the analysis of the beam-like
particles identified with the PRISMA-spectrometer. Clean ~y-spectra
from neutron-rich actinide nuclei are obtained with the CLARA-array.
An extension of the ground state rotational band in 249U and insights
in neutron-rich Th-isotopes were achieved. Based on relative cross sec-
tion distributions for various reaction channels the perspectives and
limitations for in-beam ~-spectroscopy with this experimental method
in this mass region will be discussed. Supported by BMBF 06K-167
und 06KY2051.

HK 36.5 Mi 18:00 P 4
Ab-initio Spectroscopy of p- and sd-Shell Nuclei with Chiral
Two- plus Three-Body Interactions — eJoAcHIM LANGHAMMER,
AnceLo Carci, SVEN BINDER, and RoBERT RoTH — Institut fiir
Kernphysik, Technische Universitdt Darmstadt

Chiral effective field theory provides the most systematic QCD-based
interaction for nuclear structure calculations. We present ab-initio cal-
culations of spectra and spectroscopic observables for p- and sd-shell
nuclei obtained within the importance-truncated no-core shell model
(IT-NCSM) using chiral two-body (NN) plus three-body (3N) inter-
actions. To improve the convergence of the IT-NCSM -calculations,
we soften the nuclear NN+3N interactions via a consistent Similarity
Renormalization Group transformation at the three-body level. The
comparison of our predictions for spectra and spectroscopy to exper-
imental data provides new benchmarks of the quality of chiral inter-
actions. Furthermore, we study the sensitivity of the spectroscopy for
A > 10 including the carbon isotopic chain to the parameters of the
chiral forces, e.g. the low-energy constants (LECs) or the cut-off. With
these results we investigate the propagation of the uncertainties of the
LECs into nuclear structure.

Supported by DFG (SFB 634), HIC for FAIR, and BMBF
(06DA9040I).

HK 36.6 Mi 18:15 P4
Polarisationstransferobservablen aus inelastischer Streuung
polarisierter Protonen unter 0° * — eJOHANNES SIMONIS!, AN-
DREAS KRUGMANN!, ANNA Maria KrumsaOLz!, DIRK MARTIN!,
PETER vON NEUMANN-CoOSEL!, IRyNA PorroraTskal und Arsus-
u1 Tami? — lnstitut fiir Kernphysik, TU Darmstadt — 2Research
Center for Nuclear Physics, Osaka, Japan

Hochauflésende Streuexperimente mit einem polarisierten Protonen-
strahl wurden am Research Center for Nuclear Physics (RCNP) in
Osaka, Japan durchgefiihrt. Polarisationstransferobservable (PT) wur-
den mit einer Protonenstrahlenergie von 295 MeV unter 0° mit einem
Fokalebenenpolarimeter gemessen [1]. Diese bieten eine modellunab-
hingige Moglichkeit den Spinflip-Charakter von Ubergéngen zu un-
tersuchen und eine Trennung von Nicht-Spinflip-E1 und Spinflip-M1-
Anteilen am Wirkungsquerschnitt bei 0° vorzunehmen. Ergebnisse fiir
die Kerne 12C und '20Sn werden vorgestellt und diskutiert.

* Gefordert von der DFG durch den SFB 634 und 446JAP
113/267/0-2.
[1] A. Tamii et al., Nucl. Instrum. Methods A 605, 326 (2009).

HK 36.7 Mi 18:30 P 4
High Resolution Decay-Pion Spectroscopy of light Hypernu-
clei at MAMI — eAnNseLM Esser for the Al-Collaboration — In-
stitut fiir Kernphysik, Johannes Gutenberg-Universitat, Mainz

The high-resolution decay-pion spectroscopy of electro-produced hy-
pernuclei offers a new way of precisely measuring their ground-state
masses.

At the Mainz Microtron MAMI hypernuclei production by (e,e’K)
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reactions was studied. A dedicated kaon spectrometer located at 0°
was used to detect kaons emitted in forward direction therefore tagging
events involving strangeness. Excited hypernuclei created in the pri-
mary reaction are likely to fragment creating a set of different light hy-
perfragments. A large fraction of which can be stopped inside the tar-
get and deexcites electromagnetically before their decay. Mesonic two-
body weak decays of these hyperfragments result in mono-energetic
pions. By measuring the momenta of these pions using high-resolution

magnetic spectrometers one gains direct access to the ground-state
masses of most produced hyperfragments. A ground-state mass deter-
mination with a precision of < 30 keV/c? is expected.

The status of the experiment and the data analysis of the pioneering
experiment will be discussed.

Supported by DFG (SFB 443 + 1044) and EU HadronPhysics2
(SPHERE)

HK 37: Schwerionenkollisionen und QCD Phasen

Zeit: Mittwoch 16:30-19:00

Gruppenbericht HK 37.1 Mil1l6:30 P 5
Particle Production in p+p and A4+A and the Maximum-
Entropy Principle — eKraus REYGERs!, HANs-JURGEN PIRNERZ,
and Boris KopeLiovicn® — !Physikalisches Institut, Universitit Hei-
delberg — 2Institut fiir Theoretische Physik, Universitit Heidelberg —

3Departamento de Fisica, Universidad Tecnica Frederico Santa Maria

We deduce the maximum-entropy state of partons created in proton-
proton and nucleus-nucleus collisions. This state is characterized by a
distribution function n(z,p ) depending on the light-cone fraction x
and the transverse momentum p’| of forward or backward particles,
respectively. The mean transverse momentum (|p’; |) determines the
single parameter of the maximum-entropy distribution which is con-
strained by the sum of all light-cone momentum fractions being unity.
The total multiplicity is related to the transverse area of the colliding
Lorentz-contracted hadrons. Assuming parton-hadron duality we can
compare the model to data from RHIC and LHC. In heavy-ion colli-
sions, the shape of the % distributions as functions of the number of
participants has a universal shape common to RHIC and LHC which
is of geometric origin.

HK 37.2 Mil7:00 P 5
Produktion leichter Fragmente in Ar+KCI1 Kollisionen bei
1.756 A GeV — eHEIDI SCHULDES, MANUEL LORENZ, JOCHEN MAR-
KERT, CHRISTIAN MUENTZ und Joacuim STroTH fiir die HADES-
Kollaboration — Goethe-Universitat, Frankfurt

Die Schwerionenreaktion Ar+KCl bei 1,756A GeV ist das bisher
schwerste von dem HADES-Detektor an der GSI in Darmstadt gemes-
sene Massensystem. Der Fokus der Hadronen-Analyse lag bisher auf
leichteren geladenen Teilchen mit Massen unterhalb von 1 GeV/c2.
Dariiber hinaus wird zum ersten mal eine Analyse der leichten Frag-
mente Deuteronen, Tritonen und 3Helium mit HADES durchgefiihrt.
In diesem Beitrag wird die Teilchenidentifikation der Fragmente an-
hand ihrer Flugzeit und ihres Energieverlustes prasentiert. Es werden
die vorlaufigen m¢-Spektren der Teilchen und die daraus resultieren-
den Verteilungen der Rapiditdt vorgestellt. Die iber Anpassung der
Spektren mit Boltzmann-Funktionen ermittelten inversen Steiungspa-
rameter werden denen der leichteren Teilchen und der chemischen Aus-
friertemperatur des Systems gegeniibergestellt. Die Resultate werden
auch im Hinblick auf die Thermalisierung des Systems und die Rolle
des radialen Flusses diskutiert.

Unterstiitzt von: BMBF (06 FY 9100 I), HIC for FAIR, EMMI und
GSI

HK 37.3 Mil7:15 P 5
In-medium effects of strange particles in m-induced reactions
measured with the FOPI detector — eVicTORrIA ZINYUK and
NorBERT HERRMANN for the FOPI-Collaboration — Physikalisches
Institut der Universitdt Heidelberg

Indication for density dependent in-medium modifications of KO9/%
and AC properties have been found in several observables. In SIS
energy regime, strange particles are connected by their production
mechanism(i.e. strangeness exchange reactions, associated produc-
tion). Therefore possible modifications of their properties influence the
dynamics of the corresponding production partner.

Up to the present no definite conclusion could be drawn on the strength
of KEN- and AN-potentials.

In 7w-induced reactions the in-medium potential can be investigated
at normal nuclear matter density (p = po). The FOPI collaboration
has performed two experiments bombarding Carbon, Copper and Lead
targets with 7~ at beam momenta of 1.15 GeV/c and 1.7 GeV /c.

In this presentation we show the differences in population of the phase
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space(evaluating the momentum distributions) for KO%/%_mesons and
AY-baryons produced in heavy and light targets. The results are com-
pared to recent versions of transport model calculations.

This work was supported by BMBF 06HD91211.

HK 37.4 Mil17:30 P5
Status of the experiment ASYEOS — eSEBAsTIAN KUPNY for the
ASYEOS-Collaboration — GSI Helmholtzzentrum GmbH Darmstadt

Neutron-proton squeeze-out is predicted to provide quantitative in-
formation on the symmetry term of the nuclear Equation of State at
supra-saturation densities. Hence we designed an experiment consist-
ing out of the CHIMERA charged particle detector for impact pa-
rameter determination and reaction plane reconstruction, the LAND
neutron detector to measure neutron and proton squeeze-out and a
Triple Telescope Array to identify light fragments. Measurements of
197Au+197Au, 96Ru+96Ru and 96Zr+96Zr collisions at 400 A MeV
have been accomplished in May 2011 at the GSI facility. Current status
of the analysis, first results and future plans will be presented.

HK 37.5 Mil7:45 P5
Rekonstruktion seltener, seltsamer Objekte in Schwerionen-
kollisionen mit HADES — eTimo ScHEIB, LAURA REHNISCH,

MANUEL LORENZ, JOCHEN MARKERT und JoAcHIM STROTH fiir die
HADES-Kollaboration — Goethe-Universitit, Frankfurt

Bei einer kinetischen Strahlenergie von 1,756 AGeV wurden im Stof-
system Ar+KCI bisher eine Vielzahl seltsamer Teilchen erfolgreich mit
dem HADES Detektor gemessen und rekonstruiert. In diesen Ener-
giebereichen ist die Produktion von Seltsamkeit ein stark assoziierter
Prozess, weshalb eine exakte Vermessung moglichst vieler Teilchen mit
seltsamen Quarks sowie deren angeregte Zustidnde notwendig ist, um
daraus Schliisse auf die Produktion und Propagation von Seltsamkeit
im Medium ziehen zu konnen.

Zu diesen seltsamen Objekten zéhlt die Sigma(1385)-Resonanz, ebenso
wie das Hypertriton, welches im Kern neben einem Neutron und einem
Proton auch ein Lambda-Hyperon enthélt und damit den leichtesten
bisher bekannten Hypernukleus bildet.

In diesem Vortrag présentieren wir den Status laufender Untersuchun-
gen zur Rekonstruktion dieser Zustande, wobei besonderer Fokus auf
das Hypertriton gelegt wird.

Unterstiitzt von: BMBF (06 FY 9100 I), HIC for FAIR, EMMI und
GSI

HK 37.6 Mi 1800 P 5
Modifikation von A und K¢ Transversalimpuls-Spektren in
Pb—PDb Kollisionen bei ALICE am LHC — eSIMONE SCHUCH-
MANN fiir die ALICE-Kollaboration — Institut fiir Kernphysik,
Goethe-Universitat Frankfurt

Bei hohen Transversalimpulsen wurde vom ALICE Experiment fiir un-
identifizierte, geladene Teilchen eine starke Unterdriickung in Pb-Pb
gegeniiber pp Kollisionen gemessen. Die entsprechende Grofie zur Mes-
sung der Unterdriickung als Funktion des Transversalimpulses ist der
nukleare Modifikationsfaktor. Zum Verstdndnis der Modifikation und
den entsprechenden Unterdriickungsmechanismen kann die Analyse
von Spektren identifizierter Teilchen beitragen. Insbesondere der Un-
terschied der Modifikation zwischen Baryonen und Mesonen sowie zwi-
schen verschiedenen Flavours kénnte Informationen zur unterschiedli-
chen Fragmentation von Quarks und Gluonen liefern.

In diesem Vortrag wird die Produktion von A und K9 in Pb-Pb und
pp Kollisionen bei einer Schwerpunktsenergie von /syn = 2.76 TeV,
gemessen mit dem ALICE Detektor, vorgestellt und der daraus resul-
tierende nukleare Modifikationsfaktor fiir verschiedene Zentralitatsin-
tervalle diskutiert. Die Identifikation von A und K¢ erfolgt iiber ihren
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schwachen Zerfallskanal in geladene Hadronen mit Hilfe der Tracking-
moglichkeiten des inneren Detektorsystems.

HK 37.7 Mi1815 P5
Proton-Lambda Correlations in Pb-Pb Collisions at \/syy =
2.76 TeV — eHaNs BeEck — Institut fiir Kernphysik, Goethe Uni-
versitat Frankfurt am Main

Proton-lambda correlations at small momentum differences resulting
from final-state strong interactions allow to extract source sizes in nu-
clear collisions [1]. This contribution presents an analysis of pA correla-
tions in Pb-Pb collisions at /sy n = 2.76 TeV registered by ALICE at
the CERN LHC. The influence of imperfect particle selection, contri-
butions from decays, finite two track and momentum resolution effects
will be discussed. Fully corrected correlation functions will be shown
and source sizes will be extracted and be put in the context of other
measurements (e.g. [2,3]). The large number of pA pairs produced at
LHC energies allows for the first time the study of the pA correlations
as a function of centrality. pA correlations extend the (m¢) reach of ex-
tracted source radii and are therefore a good test for hydrodynamics-
motivated models - which expect a decrease of the source size as a
function of (m¢) [4].

[1] F. Wang and S. Pratt, Phys. Rev. Lett. 83, 3138 (1999).

[2] T. Anticic et al. (NA49), Phys. Rev. C 83, 054096 (2011).

[3] K. Aamondt et al. (ALICE), Phys. Lett. B 696, 328 (2011).

[4] U. Wiedemann and U. Heinz, Phys. Rep. 319, 145 (1999).

HK 37.8 Mi1830 P5
Untersuchung leichter (Anti-)Kerne und (Anti-)Hyperkerne
mit dem ALICE Experiment am LHC — eNicoLE MARTIN fiir
die ALICE-Kollaboration — GSI Helmholtzzentrum fiir Schwerionen-
forschung GmbH , Planckstr. 1, 64291 Darmstadt

Die hohe Statistik und die hohe Energie von Pb-Pb Kollisionen ermog-

licht es, eine signifikante Anzahl von leichten Kernen und Antikernen
wie (Anti-)Deuteronen, (Anti-)Tritonen, (Anti-)>He sowie (Anti-)*He
und (Anti-)Hypertritonen nachzuweisen. Die Untersuchung der Pro-
duktion dieser Kerne in Pb-Pb Kollisionen wird den Bereich der Ha-
dronenmassen, die benutzt werden, um die Teilchenproduktion an der
QCD Phasengrenze zu testen, substanziell erweitern. Die Messung die-
ser (Anti-)Kerne in Pb-Pb Kollisionen bei /syy = 2.76 TeV, die mit
Hilfe des in der Zeitprojektionskammer gemessenen spezifischen Ener-
gieverlusts dE/dx identifiziert werden, wird prisentiert. Das Innere
Spurrekonstruktionssystem erlaubt eine prazise Bestimmung des Kol-
lisionsvertex, wodurch primére Teilchen von sekundéren Teilchen aus
Reaktionen im Detektormaterial separiert werden konnen. Dies hilft
zum Beispiel, den Zerfallsvertex des (Anti-)Hypertritons zu bestim-
men und damit den Untergrund deutlich zu reduzieren.

HK 379 Mi1845 P5
Mean Transverse Momentum in pp and Pb-Pb Collisions with
ALICE — eMarco MARQUARD — Institut fiir Kernphysik, Univer-
sitdt Frankfurt am Main, Germany

The ALICE experiment at the CERN-LHC has been designed to in-
vestigate the properties of the Quark-Gluon Plasma (QGP), a state
of matter produced in central Pb-Pb collisions. The combined track-
ing of the two innermost detector systems (ITS and TPC) provides
the possibility to measure the transverse momentum ( pp ) distribu-
tion of unidentified charged particles over a wide pr range, down to
pr = 150MeV/c. A characteristic quantity to describe the pr spectra
is the mean transverse momentum ({pr)). It has been suggested that a
phase transition to the QGP may lead to a modified (p7) dependence
on the particle multiplicity in pp and Pb-Pb.

In this talk we discuss the {(pr) evolution with multiplicity and cen-
trality of the collisions. Furthermore (pr) in Pb-Pb collisions is com-
pared to <pT> in pp at the same center-of-mass energy.

HK 38: Hadronenstruktur und -spektroskopie

Zeit: Donnerstag 16:30-19:00

Gruppenbericht HK 38.1 Do 16:30 RW 1
Threshold photoproduction of n and 7’ mesons off light nu-
clei - search for mesic nuclei — eIrRakLI KESHELASHVILI for the
A2-Collaboration — University of Basel

The interaction of mesons with nuclei is a major source for our under-
standing of the strong interaction. In the case of short lived neutral
mesons the only access is indirect, making use of final-state interac-
tion. The mesons are produced with some initial reaction in the nu-
cleus and then there interaction with the same nucleus is studied. It
much discussed wether it is possible to form, via the strong interac-
tion, quasi-bound states of mesons and nuclei, which would be the
ideal tool for such studies. In particular, the case of  and 1’ mesons
is of large interest and controversially discussed in the literature. Ex-
perimentally, signatures signatures for such states have been sought
in the threshold behavior of meson production reactions, using differ-
ent probes. We will present new results from the Crystal Ball/TAPS
experiment at the Mainz MAMI accelerator for coherent photoproduc-
tion of n mesons from 3He and 7 Li nuclei showing strong threshold
enhancement in particular for the 3 He case and discuss there relevance
for the formation of an n-mesic state. Furthermore a fist attempt has
been made to measure the threshold behavior of the photoproduction
ot 1/ mesons from the deuteron and 3 He. Preliminary results will be
discussed.

Gruppenbericht HK 38.2 Do 17:00 RW 1
Production of n mesons and pion pairs in dp scattering at
COSY-ANKE — eMicHAEL PAPENBROCK, PAUL GoOSLAWSKI, AL-
rFoNs Knoukaz, MALTE MIELKE, DANIEL SCHROER, and ALEXANDER
TAscHNER for the ANKE-Collaboration — Westfilische Wilhelms-
Universitédt, Miinster, Germany

Detailed measurements on the reaction dp — 3Hen with unpolarized
particles have been performed at the COSY-ANKE spectrometer. The
rapid rise of the total cross section within the first 0.5 MeV above
threshold implies a very strong final state interaction and might indi-
cate the presence of a quasi-bound n-mesic state close to threshold. To
further investigate this issue, measurements with a polarized deuteron
beam have been performed in order to determine tensor analyzing pow-

Raum: RW 1

ers in the near-threshold region. Furthermore, the reaction dp — 3Hen
has been used to perform a high precision measurement on the 7 meson
mass by a model independent method based on pure kinematics.

Parallel to measurement on the 77 meson, data on the production of
charged pion pairs have been taken. In the studied energy region, the
reaction dp — 3Hert 7~ allows for further investigation on the ABC
effect, a phenomenon which enhances the two pion invariant mass dis-
tribution at low values.

Recent results on these topics will be presented and discussed.

Supported by the COSY-FFE program.

HK 38.3 Do 17:30 RW 1
w Photoproduction off Protons and Neutrons with CBELSA-
TAPS* — eFripa DieTz for the CBELSA/TAPS-Collaboration —
II. Physikalisches Institut, Heinrich-Buff-Ring 16, 35392 Giessen

w photoproduction off LHg and LD2 targets has been studied with the
tagged photon beam of the ELSA accelerator in Bonn. The combined
setup of the Crystal Barrel and TAPS detecting systems, which formed
a 4 electromagnetic calorimeter, was used for detecting the w meson
via the w — 7@ 4 decay mode. The aim of this study is to determine
the w photoproduction cross section on the neutron, which has not
been measured so far but is an important prerequisite for studying
the in-medium properties of the w meson. The quasi-free production
channels of the w off the proton and neutron were studied with both
exclusive and inclusive analyses. Preliminary results on both the total
and differential cross sections will be presented.

* supported by the DFG (SFB/TR-16)

HK 38.4 Do 17:45 RW 1
In-Medium Properties of the 17’ Meson* — eMARIANA NANOVA
for the CBELSA/TAPS-Collaboration — II. Physikalisches Institut,
Universitat Giessen, Heinrich-Buff-Ring 16, 35392 Giessen

The attenuation of n’-meson in cold nuclear matter has been studied
in photonuclear reactions off LHy, LD2, 12C, 49Ca, 93Nb and 2°8Pb nu-
clei. The experiment was performed at the ELSA accelerator in Bonn
with the combined setup of the Crystal Barrel and TAPS detectors.
The inelastic n’ N cross section and the in-medium width are deduced
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and compared to theoretical predictions. Effects of photon shadowing
and secondary production processes are discussed. Momentum distri-
butions of n’-mesons are compared for the different targets. The feasi-
bility of planned experiments searching for 7’-mesic states is analyzed.
*Funded by DFG(SFB/TR-16)

HK 38.5 Do 18:00 RW 1

Medium modifications of mesons with charm — eTHoMAS
Hicer!, BurkHARD KAMPFER!, SERGEY DoORKIN?, LEONID
Kaptari?, and STEFAN LEupoLD® — !Helmholtz-Zentrum Dresden-

Rossendorf, PF 510119, 01314 Dresden — 2Joint Institute for Nu-
clear Research Joliot-Curie 6 141980, Dubna Moscow Region, Russia
— 3Univ. of Uppsala Box 256 S-75121 Uppsala, Sweden

The in-medium behavior of pseudo-scalar and vector mesons is inves-
tigated with QCD sum rules. The rho meson is considered within a
scenario where the chirally odd condensates are zero. The interplay of
mass shift and broadening of the spectral function is highlighted and
compared to NA60 data. We apply finite density QCD sum rules to
mesons consisting of a heavy and a light quark (D, Ds and B) and
investigate their sensitivity to the chiral condensate and consider the
splitting of particle and antiparticle spectral functions with increasing
density of the ambient nuclear matter [1]. In order to gain a more direct
dependence on the chiral condensate and other potential order param-
eters of chiral symmetry we present a series of Weinberg-Shuryak type
sum rules for heavy-light systems at finite densities [2].

[1] T. Hilger, R. Thomas, B. Kdmpfer, Phys.Rev. C79 (2009) 025202.

[2] T. Hilger, B. Kampfer, S. Leupold, Phys.Rev. C84 (2011) 045202.

HK 38.6 Do 18:15 RW 1
In search of the box anomaly by studying n — nt7n v —
eDAaNIEL LErscH! and FrRaNk GoLpeEnBAUM!2 — lInstitut fiir Kern-
physik and Jiilich Center for Hadron Physics, Forschungszentrum
Jiilich — 2Bergische Universitat Wuppertal FB C

The decay channel  — w7~y provides the opportunity to study
QCD anomalies at the chiral limit. The decay width and the shape
of the E-distribution of this channel are sensitive to the box anomly
term which is part of the Wess-Zumino-Witten-(WZW) Lagrangian.
However, the theoretically predicted decay width and E.-distribution
do not agree with the experimental results, if final state interactions are
not included by unitarized extensions of the WZW-Lagrangian.The ex-
perimental observables for testing these extensions are (i) the branch-
ing (done by CLEO and KLOE) or (ii) the distribution of the single
photon energy.

Recently, the reaction pd —3 He[n — w7~ 4] has been measured
with WASA-at-COSY.

The aim of this work is to measure the branching ratio and the sin-
gle photon energy distribution in one experiment using the reaction:
pp — pp[n — 7T 77|, using the data acquired during spring 2010.

As a first step in the recent analysis the channel n — 77~ 70 has
been investigated, because it is important for determining the relative
C(n—ntr=~)
T'(n—nrtr—70)
background of the decay n — w7~ ~.
First results will show how the channel of interest is extracted from
data and how the remaining background is determined.

branching ratio and also because it contributes to the

HK 38.7 Do 18:30 RW 1
Measurement of the Rare Decay 1 — ntn—ete~ with
WASA-at-COSY — eDanier. Coprrre!? and James Ritman!:?
for the WASA-at-COSY-Collaboration — !Institut fiir Kernphysik
and Jilich Center for Hadron Physics, Forschungszentrum Jiilich —
2Institut fiir Experimentalphysik I, Ruhr-Universitit-Bochum

One focus of the WASA-at-COSY physics program is the testing of
fundamental symmetries by measuring decays of light mesons. The de-
cay n — mTm"eTe™ has been measured with two main goals. First,
to use a high-statistics sample of events to determine the branching
ratio and second, to probe possible violation of CP-symmetry. It has
been suggested that interference terms involving the CP-violating E1
transition could contribute to the decay rate. This would induce an
asymmetry in the angle between the electron and 7 decay planes that
could be an observable for CP-violation outside of the standard model.
The theoretical upper limit for this asymmetry is 1%.

At WASA 7 mesons are produced in the pd —2 Hen and pp —
ppn reactions. Preliminary results for the branching ratio and the
CP-violating asymmetry term have been obtained from the proton-
deuteron data, which features relatively low backgrounds but limited
rates of n production. In the proton-proton data, which features sig-
nificantly higher rates of n production but also higher backgrounds,
the signal decay has been identified with improved statistics and ex-
traction of the physics observables is in progress. This presentation
will describe the analysis process with a focus on current and future
results.

HK 38.8 Do 18:45 RW 1
Analysis of the w and ¢ — 37 Dalitz plot — eFranz NIECK-
NIG, SEBASTIAN P. SCHNEIDER, and BastiaN KuBis — Helmholtz-
Institut fiir Strahlen- und Kernphysik (Theorie), Nussallee 14-16, D-
53115 Bonn

The theoretical description of vector meson interactions in hadron
physics remains a challenge. With the ongoing experimental interest
in w — 37 and ¢ — 37 decays the need for equally precise theoreti-
cal predictions remains. The prevailing treatments all lack a thorough
inclusion of final state interactions.

In this talk we will introduce a dispersive approach to these decays
and study how crossed-channel rescattering effects shape the Dalitz
plot.

HK 39: Hadronenstruktur und -spektroskopie

Zeit: Donnerstag 16:30-19:00

Gruppenbericht HK 39.1 Do 16:30 RW 2
Kaon pair production in pp, pd, dd and pA collisions at
COSY — eMicHAEL HarRTMANN!, ANDREY Porvanskivl, and Qiu-
siaN YED? for the ANKE-Collaboration — !Institut fiir Kernphysik,
Forschungszentrum Jiilich, 52425 Jiilich, Germany — 2Physics Depart-
ment, Duke University, Durham, NC 27708, USA

The near-threshold production of ¢-mesons decaying into KTK~, as
well as non-resonant (K K) pairs, has been investigated in proton-
proton, proton-deuteron and deuteron-deuteron collisions at the Cooler
Synchrotron COSY. These data are sensitive to some of the interac-
tions in the Kp, KK, and ¢p channels. Studies of ¢ production in
proton-nucleus collisions have also been recently undertaken. A review
of the results obtained over the last few years will be given, together
with a forward look on the ongoing investigations.
Supported by DFG and the COSY-FFE program.

HK 39.2 Do 17:00 RW 2
Strangeness production in antiproton-nucleus reactions —
e ALEXEI LArRIONOV!2 THEODOROS GArTANOs!, and ULricH MosgL!
— Mnstitut fiir Theoretische Physik, Universitit Giessen, Germany —
2Russian Research Center Kurchatov Institute, Moscow, Russia

Raum: RW 2

The future PANDA experiment at FAIR has a strong potential to
study particle production in p-nucleus collisions. We perform the
Giessen Boltzmann-Uehling-Uhlenbeck model simulations of p -nucleus
interactions at the beam momenta from zero to about 10 GeV /c [1,2].
The different mechanisms of the hyperon and hypernuclei production
are studied, including the AA hypernuclei production by =~ interac-
tions with a secondary target. We find a systematic overprediction of
experimental data on Kg production in our calculations, in-particular,
for light targets. The A + 3 hyperon yields are described rather well.
Their rapidity spectra at several GeV /c beam momentum are shown to
be quite sensitive to the hyperon-nucleon cross sections. Finally, we dis-
cuss the 2 (S=-2) hyperon production and argue that the 2~ rapidity
spectra can serve as a very sensitive test for a hypothetic QGP-fireball
scenario of p annihilation on a nucleus.

Work supported by BMBF.

[1] A.B. Larionov, T. Gaitanos, U. Mosel, arXiv:1107.2326

[2] T. Gaitanos, A.B. Larionov, H. Lenske, U. Mosel, arXiv:1111.5748

HK 39.3 Do 17:15 RW 2
Reconstruction of the pp — nK+tXT reaction at COSY-TOF
— eoPaweL Kraja for the COSY-TOF-Collaboration — Erlangen-
Nuremberg University
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The COSY-TOF detector setup was upgraded with a new tracking sys-
tem. A high statistics measurement with this setup in August 2010 was
dedicated to hyperon production with a polarized proton beam of 2.95
GeV /c momentum. The main goal of this measurement was to measure
the spin triplet pA scattering length, the spin transfer coefficient of the
pp — pK T A reaction and the investigation of N* resonances.

In addition the pp — nK 13T reaction is examined at an excess energy
of Q = 128.7 MeV.

The current status of the data analysis in view of pp — nK1TX7T reac-
tion identification will be presented. The procedure of data selection
as well as the reconstruction method will be discussed.

Supported by FZ-Jiilich.

HK 39.4 Do 17:30 RW 2
Endzustandswechselwirkung und Polarisationsobservablen
im Prozess pp — pKA — eMarTHias RODER, PETER WINTZ, and
JamEes RiTman for the COSY-TOF-Collaboration — Forschungszen-
trum Jilich

Ein Straw Tube Tracker(STT) wurde im COSY-TOF Detektor instal-
liert. Damit wird fiir die vollstdndige Rekonstruktion der Reaktion
pp — pKA — pKpr eine Nachweiswahrscheinlichkeit von 20% erre-
icht und somit gegeniiber dem alten Experimentaufbau vervierfacht.
Die Auflosung der rekonstruierten pA invarianten Masse betriagt nun
o =1,1MeV/c?.

Diese Préazision ermdglicht, zum ersten Mal an COSY-TOF, die Bes-
timmung der effektiven pA-Streuléinge anhand von Endzustandswech-
selwirkungen. In Kombination mit dem polarisierten Protonenstrahl
kann die Spin-Triplett Streuldnge mit Hilfe der Kaon Analysierstirke
extrahiert werden. In diesem Vortrag werden die Ergebnisse der er-
sten Strahlzeit mit dem STT vorgestellt. Der Strahlimpuls betrug
2,95 GeV/c und die Strahlpolarisation 60%.

Desweiteren ermoglicht die volle azimutale Akzeptanz und Symme-
trie des COSY-TOF Detektors in Verbindung mit dem polarisierten
Protonenstrahl und dem selbstanalysierenden A-Zerfall die Bestim-
mung einer Vielzahl von Polarisationsobservablen. Dieser Vortrag
konzentriert sich auf die A-Depolarisation. Diese tragt zum Verstdndnis
des Produktionsprozesses bei und konnte bisher aufser von COSY-TOF
nur vom DISTO Experiment nahe an der Schwelle gemessen werden.

HK 39.5 Do 17:45 RW 2
Study of the pn—K*nA reaction near threshold — eYury
VaLpau for the ANKE-Collaboration — Forschungszentrum Jiilich,
Leo-Brandt-Strasse, 52428 Jiilich, Germany — Helmholtz-Institut fiir
Strahlen- und Kernphysik, Nussallee 14-16, 53115 Bonn, Germany

A significant data base on kaon production in pp collisions has been
accumulated over the last few years. In contrast, there is very little in-
formation about close-to-threshold K+ production in pn interactions.

At ANKE-COSY the energy dependence of KTA production in
quasi-free pn interactions in a deuterium target has been studied dur-
ing a dedicated beam-time in March 2011. In this measurement, two
Silicon Tracking Telescopes (STTs) were used to identify spectator pro-
tons and determine the excess energy. The proton beam momentum
(2.6 GeV/c) was optimized to favour in the STT only protons associ-
ated with the pn — K1nA reaction. The identification in coincidence
of a single K1 in the ANKE positive detector system is sufficient for
the total cross section determination. The kaon identification at ANKE
was done using the so-called delayed-veto technique, which allows mea-
surements of inclusive KT production even if the background from 7+
and protons is 10% higher. In addition to data on the pn. — K+ nA reac-
tion, calibration data on a hydrogen target will allow one to judge the
feasibility of studying the nA final-state interaction using the ANKE
magnetic spectrometer.

The status of the analysis and experimental results will be presented.

Supported by the COSY-FFE program.

HK 39.6 Do 18:00 RW 2
Recent Results from the Measurement of Polarization Ob-
servables in the pp — pK+tA Reaction at COSY-TOF —
oFLORIAN HAUENSTEIN for the COSY-TOF-Collaboration — Univer-

sitdt Erlangen-Niirnberg

The COSY-TOF detector setup was recently upgraded with a new
tracking system including a Straw Tube Tracker (STT). This upgrade
increases the reconstruction efficiency and the precision of the event
reconstruction significantly. Together with the polarized beam it allows
to determine the spin triplet pA scattering length. Also the production
mechanism of the pp — pK+ A reaction can be studied from polariza-
tion observables and the Dalitz plot. The latter can especially be used
to determine contributions of N* resonances.

Data from 2010 at 2.95 GeV/c beam momentum has already been
analyzed. In fall 2011 a dedicated measurement with a polarized pro-
ton beam of 2.70 GeV /c momentum was performed to investigate the
pA final state interaction in detail.

In this talk the status of the analysis for this recent data will be
presented.

Supported by FZ-Jiilich.

HK 39.7 Do 18:15 RW 2
Hyperon production in the reactions pn(p) — K%Ap(p) and
pp — K1TAp — eMarTIN KraPP, WoLFGANG EvricH, and FrLo-
RIAN HAUENSTEIN for the COSY-TOF-Collaboration — Universitét
Erlangen-Niirnberg

The near threshold production of hyperons by using a liquid hydrogen
target is one of the main topics studied at the time-of-flight spec-
trometer COSY-TOF. Up to now the reactions pp — KT Ap, KOS *p
and K120 have been investigated in detail and led to an essential
information gain about the reaction mechanism. In order to achieve
more complete information about hyperon production near threshold
in nucleon-nucleon reactions, the investigation has been extended to pn
reactions by using a liquid deuterium target. The current status of the
analysis of the reaction channel pn(p) — K°Ap(p) will be presented.
This includes reconstruction techniques, preliminary results from real
data as well as Monte Carlo simulation including Fermi motion. The
achieved cross section is compared to theoretical predictions and re-
lated reaction channels.
Supported by BMBF and FZ Jiilich.

HK 39.8 Do 18:30 RW 2
Results for the K921 photoproduction off the proton in the
energy range from threshold to 2250 MeV — 0. JanuN for the
CBELSA/TAPS-Collaboration — Physikalisches Institut, Nussallee
12, Bonn

The reaction v 4+ p — K? 4+ £7 is studied in the photon energy range
from threshold to 2250 MeV at the electron accelerator facility ELSA,
Bonn. The differential cross section shows increasing forward-peaking
with rising photon energy up to K* threshold exhibiting a sudden flat-
tening and drop by a factor of four above this threshold. This results
in a pronounced structure in the total cross section which may hint to
a change from t-channel exchange below K* threshold to an s-channel
mechanism above this threshold. In addition, results for the photon
beam asymmetry ¥ and the recoil polarization P are presented and
discussed. Geférdert durch die / supported by the DFG (SFB/TR-16)

HK 39.9 Do 18:45 RW 2
Study of £t hyperon production with the upgraded COSY-
TOF detector — eRoMAN DzHYGADLO, ALBRECHT GILLITZER,
Epuarp RoODERBURG, and JaMes RiTMan for the COSY-TOF-
Collaboration — Forschungszentrum Jiilich, Germany

Within the COSY-TOF hyperon production studies the reaction
Pp — pKsE1 was measured. The reaction products of the interaction
of a 2.95 GeV/c polarized proton beam with a liquid hydrogen target
were detected by the COSY-TOF detector. The azimuthal symmetry
and large acceptance of the detector as well as an excellent tracking
capability introduced by silicon quirl and straw tube trackers allows
measuring the complete pK X1 final state distribution. A new event
reconstruction algorithm was developed to gain maximum reconstruc-
tion efficiency. All steps were controlled by Monte Carlo simulations.

The results including the tree-body final state distribution and po-
larization observables (P, Ay, Dy ) will be presented.
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HK 40: Astroteilchenphysik

Zeit: Donnerstag 16:30-18:45

Gruppenbericht HK 40.1 Do 16:30 RW 3
A nuclear physics view at the "'Ga(rv,e”)"'Ge reaction.
— eANNIKA LENNARz!, DIETER FREKERs!, PETER Pupprl, JaN
Taies!, and MicHAEL HoLrL? — !Inst. f. Kernphysik, 48149 Miinster

— 2Inst. f. Theor. Physik, 48149 Miinster

In this contribution we will present results from two separate experi-
ments dealing with the neutrino response on 7! Ga. Both experiments
provide input into the calibration of the SAGE and GALLEX solar neu-
trino detectors and address a long-standing discrepancy between the
measured and evaluated capture rates from the 51 Cr and 37 Ar neutrino
calibration sources. First, we report on a 71Ga(3He,t)71Ge charge-
exchange experiment performed at RCNP, Osaka, with the objective to
extract with high precision the Gamow-Teller transition strengths to
the three lowest-lying states in "' Ge, i.e., the ground state (1/27), the
175 keV (5/27) and the 500 keV (3/27) excited states. These are the
states, which are populated via a charged-current reaction induced by
neutrinos from terrestrial 51 Cr and 37 Ar sources. In the second part we
present a new precision Q-value measurement for the "1 Ga(v,e™)"'Ge
reaction using the TITAN mass measurement facility at TRIUMF.
From the results of the two experiments we may now conclude that
there are no further unknowns in the nuclear structure, which could
remove the persistent discrepancy in the SAGE and GALLEX cali-
bration measurement performed with neutrinos from °1Cr and 37Ar
sources.

Gruppenbericht HK 40.2 Do 17:00 RW 3
The GERDA experiment on the Onbb decay — eFaBIANA
CossaveLra for the GERDA-Collaboration — Max-Plank-Institut fiir
Physik, Miinchen

The Germanium Detector Array (GERDA) experiment searches for
neutrinoless double beta decay of "Ge, a test of whether neutrinos
are identical with their anti-particles, i.e. of Majorana type, or distinct
from them, i.e. of Dirac type. Neutrinoless double beta decay could not
only establish the charge-conjugation character of neutrinos, but also
place a limit on the effective neutrino mass and probe the neutrino
mass hierarchy.

Germanium crystals enriched in "9Ge, acting as source and detec-
tor, will be submerged in an ultra-pure cryogenic liquid that serves as
cooling medium and shields against radiation. This allows for a back-
ground reduction of up to two orders of magnitude better than earlier
experiments.

GERDA started the technical runs in 2010, with a pilot string of
3 non-enriched Ge detector. In 2011 measurements with enriched ger-
manium detectors have been started: the results from the first years of
data taking will be presented.

HK 40.3 Do 17:30 RW 3
Data processing and analysis of the GERDA experiment
— eMarTEO AcosTINI for the GERDA-Collaboration — Lehrstuhl
fiir experimentelle Physik und Astroteilchenphysik E15, Physikdepart-
ment der Technischen Universitdt Miinchen

The GERDA experiment searches for the neutrinoless double beta de-
cay of "Ge using an array of high-purity germanium detectors isotopi-
cally enriched in "Ge. GERDA started the first physical data taking
in November 2011, operating eight enriched coaxial detectors (approx-
imately 15kg of 76Ge). The talk will present the GERDA reference
off-line analysis of the Ge detector signals. The Ge detector pulses are
processed through sequences of algorithms and digital shaping filters
to extract information concerning the signal shape, e.g. maximum am-
plitude, rise time, baseline slope. These parameters are subsequently
used for monitoring the data quality and reconstructing the event fea-
tures (including the event energy). Eventually the data surviving the
quality cuts are used for the physical analysis.

This work was supported by BMBF (05A11W01) and by the Munich
Cluster of Excellence “Origin and Structure of the Universe”.

HK 40.4 Do 17:45 RW 3
Investigations of the *2Ar background in the LArGe test fa-
cility for the GERDA experiment — eALEXEY LUBASHEVSKIY
for the GERDA-Collaboration — Max-Planck-Institut fiir Kernphysik,
Saupfercheckweg 1, D-69117 Heidelberg, Germany

GERDA is an ultra-low background experiment aimed to search for the

Raum: RW 3

neutrinoless double beta decay of "Ge. The main concept of GERDA
is the operation of naked HPGe detectors made from enriched 76Ge,
which are immersed in liquid argon (LAr). During the first commis-
sioning runs it was found that cosmogenically produced *2Ar can con-
tribute considerably to the background near the region of interest and
the count rate due to decay of its daughter isotope 42K is much higher
than expected. It can happen when charged 42K ions are collected by
the applied electric field on the detector surfaces. Detailed investiga-
tions of the distribution and the behaviour of *2K ions in the LAr
under different configurations of the electric field were performed in
the low-background test facility LArGe. For this purpose the encap-
sulated germanium detector GTF-44 was operated in 1m? of LAr in
the LArGe setup. By applying different voltage on the encapsulation it
is possible to attract or repel charged ions. Moreover, particle decays
which deposit part of their energy in LAr can be detected by the scin-
tillation signal using 9 PMTs. In order to increase the statistics and
clearly see the effects the LAr was spiked with about 5 Bq of specially
produced #2Ar. This allowed to investigate the collection process of
42K and to optimize methods for the suppression of the background
from 42Ar.

HK 40.5 Do 18:00 RW 3
Measuring optical properties of LAr in GERDA — eBJorN
ScHoLz — TU Dresden, Germany

The GERDA experiment is attempting to measure neutrinoless double
beta decay by using Germanium semiconductor detectors which are
deployed naked in a volume of liquid Argon (LAr), which acts both
as cryogenic cooling and background shield. The experiment recently
started its first phase with eight enriched 7"Ge detectors and is aiming
to test the claims from parts of the Heidelberg Moscow Collaboration.
The experiment is now exploring the possibility for instrumenting the
LAr as an active veto using the scintillation light produced from en-
ergy deposition of background events. In order to optimize the veto
design, an accurate knowledge of the LAr optical properties has to be
achieved for the specific composition used in GERDA, as these are
strongly affected by impurities.

This talk will cover the steps taken in the design of a method to
perform the measurement of the LAr properties in GERDA, with par-
ticular emphasis on the in-situ measurement of the LAr attenuation
length and light yield.

This talk is funded by the BMBF.

HK 40.6 Do 18:15 RW 3
MC Benchmarks for GERDA LAr Veto Designs — eBJoERN
LeaNERT — TU-Dresden

The GERmanium Detector Array (GERDA) experiment is designed to
search for neutrinoless beta decay in "®Ge and is able to directly test
the present claim by parts of the Heidelberg-Moscow Collaboration.
The experiment started recently its first physics phase with eight en-
riched detectors, after a 17 month long commissioning period. GERDA
operates an array of HPGe detectors in liquid argon (LAr), which acts
both as a shield for external backgrounds and as a cryogenic cooling.
Furthermore, LAr has the potential to be instrumented and therefore
be used as an active veto for background events through the detection
of the produced scintillation light. In this talk, Monte Carlo studies for
benchmarking and optimizing different LAr veto designs will be pre-
sented. LAr scintillates at 128 nm which, combined with the cryogenic
temperature in which the detector is operated and its optical prop-
erties, poses many challenges in the design of an efficient veto that
would help the experiment to reduce the total background level by one
order of magnitude, as it is the goal for the second physics phase of
the experiment. This work was supported by BMBF.

HK 40.7 Do 18:30 RW 3
Ergebnisse des KASCADE-Grande Experimentes —
eDoncuwAa Kang For THE KASCADE-GRANDE-COLLABORATION
— Karlsruher Institut fiir Technologie (KIT)

Das KASCADE-Grande Experiment besteht aus einem Array von 37
Detektorstationen auf einer Nachweisfliche von etwa 0.5 km?. Es un-
tersucht ausgedehnte Luftschauer von Primérteilchen mit Energien von
1016 bis 10'8 eV, wobei sowohl die geladene Komponente der Luft-
schauer als auch die Gesamtmyonzahl unabhéngig davon nachgewiesen
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werden. Im Energiespektrum der kosmischen Strahlung bei ungefahr
1017 ¢V werden sowohl ein Eisenknie als auch der Ubergang von ga-
laktischer zu extragalaktischer kosmischer Strahlung erwartet.
Basierend auf der gemessenen Anzahl der Elektronen und Myonen
koénnen die Energiespektren fiir leichte und schwere Primaérteilchen be-

stimmt werden. Dabei konnte ein Knick im Spektrum schwerer Primér-
teilchen eindeutig nachgewiesen werden. In diesem Vortrag werden das
Gesamtenergiespektrum und verschiedene Analysemethoden der Mas-
sentrennung vorgestellt.

HK 41: Instrumentation

Zeit: Donnerstag 16:30-19:00

Gruppenbericht HK 41.1 Do 16:30 P 2
The Micro-Vertex-Detector of the PANDA Experiment
— eoToBias StockMaNNs for the PANDA-Collaboration —
Forschungszentrum Jiilich GmbH, Institut fiir Kernphysik 1, 52425
Jiilich

The Micro-Vertex-Detector (MVD) is the key component of the
PANDA experiment to identify open charm and strangeness by de-
tecting secondary decays of particles displaced from the primary inter-
action point. These decay lengths vary from a few 100 micro meter for
charmed mesons and baryons up to several cm for strange hadrons. In
addition, the MVD significantly improves the momentum resolution of
the large volume central tracker.

The MVD is made of silicon strip and pixel detectors with more
than 10 million readout channels. With the necessity of a continuous
untriggered readout and the highest requirements for spatial resolution
and material budget the MVD is one of the most demanding detectors
within PANDA.

End of last year the TDR of the MVD was successfully completed.
The outcome of the intense R&D project and the results of a detailed
detector simulation program will be presented in this talk.

Gruppenbericht HK 41.2 Do 17:00 P 2
Status des Mikro-Vertex-Detektors des CBM-Experiments*
— oeMicHAEL DEvVEAUX fiir die CBM-MVD-Kollaboration — Goethe-
Universitat, Frankfurt

Das CBM-Experiment wird das Phasendiagramm hadronischer Ma-
terie im Bereich héchster Netto-Baryonendichten untersuchen. Diese
dichte Kernmaterie soll an der FAIR-Beschleunigeranlage mit Schwe-
rionenkollisionen im Energiebereich von 10-40 AGeV erzeugt und ihre
Eigenschaften mit zahlreichen Sonden untersucht werden. Erstmals in
diesem Energiebereich sollen hierzu auch Open-Charm-Teilchen zum
Einsatz kommen. Um diese Teilchen anhand ihrer Zerfallstopologie zu
rekonstruieren, wird ein Mikro-Vertex-Detektor (MVD) mit ungewdhn-
lich guter Ortsauflosung (wenige um) sowie einem sehr geringen Mate-
rialbudget (< 0,3 Xo) und hoher Strahlentoleranz (> 10'3 neq/cm?)
benétigt. Dieser wird derzeit am Institut fiir Kernphysik Frankfurt auf
Basis der am IPHC Straftburg konstruierten CMOS Monolithic Active
Pixel Sensoren entwickelt.

Im Beitrag wird das Konzept des MVD diskutiert und der Status der
F&E-Arbeiten an Sensoren und Detektor-Prototyp zusammengefasst.
*gefordert durch das BMBF (06FY9099I), HIC for FAIR und GSI.

HK 41.3 Do 17:30 P 2
In-beam tests of prototype silicon strip tracking detectors
for the CBM experiment — eluril SorokIN for the CBM-
Collaboration — Goethe University Frankfurt — Kiev Institute for
Nuclear Research

The CBM experiment will explore the phase diagram of nuclear mat-
ter at high net baryon densities and moderate temperatures. This will
be done in collisions of heavy-ion beams of energies up to 354 GeV
with fixed nuclear targets. The CBM experiment will comprise sev-
eral detector systems for charged particle tracking, micro-vertex de-
termination, particle identification and calorimetry. The CBM Silicon
Tracking System is required to cope with up to 1000 charged parti-
cles per central collision, to measure their momenta with 1% resolu-
tion and to stand 10'4cm—2 neutron equivalent dose. A demonstrator
setup consisting of three tracking stations has been successfully tested
on a 2.4 GeV/c proton beam. Each station is based on a double-sided
silicon microstrip detector with 256 strips per side and 50 pm pitch.
Self-triggering front-end electronics based on the n-XYTER chip is
used for their readout. Straight-line tracks were reconstructed and the
position resolution as well as detection efficiency determined. System-
atic amplitude response studies of neutron-irradiated detectors were
performed, including charge collection at various beam incidence an-

Raum: P 2

gles and bias voltages. Supported by EU-FP7 HadronPhysics3, HIC-
forFAIR and HGS-HIRe for FAIR.

HK 41.4 Do 17:45 P 2
Ubersicht iiber das finale Auslesesystem des Micro-Vertex-
Detektors fiir SIS100 — eCHRISTOPH SCHRADER, BORISLAV MI-
LANOVIC, BERTRAM NEUMANN, MICHAEL WIEBUSCH, SAMIR AMAR-
Youcer, ToBias TiscHLER, CHRISTIAN MUNTZ, MicHAEL KozIEL
und JoacHmM STrOTH fiir die CBM-MVD-Kollaboration — Goethe
Universitat, Frankfurt

Monolithic Active Pixel Sensoren (MAPS) bieten einen hervorragenden
Kompromiss zwischen Ortsauflésung, einem geringen Materialbudget,
einer hohen Auslesegeschwindigkeit sowie Strahlenhérte. Diese Senso-
ren eignen sich somit besonders gut fiir die Rekonstruktion des Zerfall-
vertices von open-charm beinhaltenden Teilchen, mit einer Vertexauf-
16sung von besser als 70 pm entlang der Strahlachse.

In diesem Zusammenhang wird an der Goethe-Universitiat Frankfurt
auf Basis der hoch parallelisierten, digitalen MAPS ein skalierbares
Auslesesystem fiir den Micro-Vertex-Detektor (MVD) des zukiinftigen
CBM Experimentes entwickelt.

Der Beitrag diskutiert das Auslesesystem von der Prototypenpha-
se bis hin zur Realisierung der ersten beiden Stationen des MVDs.
Es werden Losungen fiir die finale MVD-Auslese beziiglich der Echt-
zeitdatenverarbeitung, der Datenprotokolle, der Netzwerkstruktur und
geeigneter Hardware aufzeigt. Dabei werden Aspekte aus der bereits
realisierten Prototypenphase besonders verdeutlicht.

*supported by HIC for FAIR, the GSI Helmholtzzentrum fiir Schwe-
rionenforschung, BMBF grant 06FY90991

HK 41.5 Do 18:00 P 2
The MVD-Prototype readout network — eBorisLav Mi-
LANOvIC, CHRISTOPH SCHRADER, BERTRAM NEUMANN, MICHAEL
WiEBUsCH, INGO FROHLICH, SAMIR. ARMAR-YOUCEF, and JOACHIM
StroTH for the CBM-MVD-Collaboration — Goethe Universitét,
Frankfurt

The Micro-Vertex-Detector (MVD) detector will be used in the CBM-
Experiment for secondary vertex reconstruction of open charm mea-
surements at large baryonic densities. Recent occupancy studies are
indicating data rates of several GByte/s. Moreover, the detector will
run as a trigerless system which requires to capture all data at all
times. Such huge, continuous data streams demand a cutting edge,
fast speed readout system with fully synchronized detector operation.
The synchronization of all MVD sensors has been accomplished within
few nanoseconds.

The implementation uses a modified version of the HADES-
Experiment readout network (TrbNet). The MVD network implements
TrbNet as a secure network protocoll for data acquisition, monitoring
and slow-control of MVD-Prototype studies. The main difference to
HADES is the triggerless data acquisition. Data is pre-processed on-
the-fly and allows no large buffers. The network is highly scalable and
suitable for the entire MVD station and will also be maintained in the
final MVD stage for slow-control and monitoring.

*supported by HIC for FAIR, the GSI Helmholtzzentrum fiir Schw-
erionenforschung, BMBF grant 06FY 90991

HK 41.6 Do 18:15 P 2
Vertex reconstruction and measurements with the PANDA
Micro-Vertex-Detector * — eSimoNE Bianco, Max BECKER,
Kai-THoMmAs BRINKMANN, RALF KLIEMT, KARSTEN KOOP, ANDREAS
Pitka, RoBERT ScHNELL, THOMAS WURscHIG, and HaNs-GEORG
Z AUNICK — Helmholtz-Institut fiir Strahlen- und Kernphysik, Rheinis-
che Friedrich-Wilhelms-Universitdt Bonn, Nussallee 14-16, D-53115,
Bonn, Germany

The Micro-Vertex-Detector (MVD) of the PANDA experiment is de-
signed to achieve vertex resolutions in the order of 100 pm. This will
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allow to carry out systematic studies about short-lived particles such as
D mesons. Therefore, a detailed characterization of the vertex recon-
struction performance is needed. Different kinematic scenarios have
been studied within the PANDA simulation framework, in order to
describe the response of the detector. Maps of the vertex and mo-
mentum resolutions achieved in different regions of the MVD volume
were determined and will be shown in the presentation. Furthermore,
examples of fully reconstructed events will be presented, highlighting
the importance of the MVD in terms of vertex selection, momentum
resolution and background suppression. A comparison of simulations
and measurements performed with a silicon-strip telescope with differ-
ent particle beams will be discussed, proving the simulation framework
to be a reliable tool to characterize the detector response and perfor-
mance.

* Supported by BMBF and BCGS.

HK 41.7 Do 18:30 P 2

Riickstofi-Protonen-Polarisationsmessung am BGO-OD-
Experiment mit Silizium-Streifen-Sensoren* — eMax BE-
cKER, KARSTEN Kooprp und GorpON DIEFENTHAL — Rheinische

Friedrich-Wilhelms-Universitat Bonn, Helmholtz-Institut fiir Strahlen-
und Kernphysik, Nussallee 14-16, 53115 Bonn

Das BGO-OD-Experiment beschéftigt sich mit der Photoproduktion
von Mesonen an der Teilchenbeschleunigeranlage ELSA in Bonn. Um
eine Messung der Riickstofipolarisation von bei der Reaktion entste-
henden Protonen zu erméglichen, wird das Experiment einen Spurde-
tektor nahe am Target erhalten.

Das Layout dieses Spurdetektors sieht mehrere Lagen aus Silizium-
Streifen-Sensoren vor. Diese sollen unmittelbar hinter dem Fliissig-
Wasserstofftarget in den Aufbau integriert werden. Ein sekundéres
Kohlenstofftarget zwischen zwei Lagen sorgt fiir die Streuung der
Riickstof-Protonen. Durch die Vermessung der Protonspuren vor dem
Sekundartarget und der Vermessung der azimutalen Asymmetrie hin-
ter dem spinabhéngigen Streuprozess lasst sich die Riickstof8polarisa-

tion der Protonen ermitteln.

In dem Vortrag soll zunéchst die physikalische Motivation des Pro-
jektes ndher erlautert werden. Dann werden der erste Prototyp fiir den
Spurdetektor sowie erste Testmessungen mit radioaktiven Quellen und
am Elektronenbeschleuniger ELSA vorgestellt.

*geférdert durch die DFG (SFB/TR-16)

HK 41.8 Do 18:45 P 2
A new silicon drift detector array for low energy proton de-
tection — eMARTIN Simson!, Marcus Beck?, HeEinz Lenk?, Ro-
MAIN MaisoNoBE!, ADRIAN NicuLar3, FeLix RosEnaul, TORSTEN
SoLpNER!, HEIKE SoLTAU®, ALEXANDER WUNDERLEZ, and OLIVER
ZimmieR! — lInstitut Laue-Langevin, Grenoble, France — 2Institut
fiir Physik, Universitat Mainz — 3PN Sensor GmBH, Miinchen

The detection of low energy protons is a common problem in funda-
mental neutron physics. Neutrons decay into an electron, an antineu-
trino, and a proton. The latter has a rather low energy between 0 and
~750€V. On the one hand, this low energy allows to use electric and
magnetic fields to guide and analyse the protons with high precision.
On the other hand, protons with such low energies cannot be directly
detected. In experiments this is typically circumvented by putting the
detectors to high voltage to post-accelerate the protons. However, this
may lead to problems like penning discharges and even destruction of
detectors and read-out electronics by high voltage breakdowns.

Silicon drift detectors (SDDs) are a good choice for the detection
of low energy protons. They have superior noise characteristics com-
pared to a conventional semiconductor PIN diode detector and thus
allow to reduce the acceleration voltage to about 10 to 15kV. For both
aSPECT (retardation spectrometer for proton spectrum measurement)
and HOPE (magnetic trap for neutron lifetime measurement) an array
of 3 x 3 SDDs with an active surface of 900 mm? has been developed.
In the talk the detector array, as well as possible read-out electronics
will be presented.

HK 42: Instrumentation

Zeit: Donnerstag 16:30-19:00

Gruppenbericht HK 42.1 Do 16:30 P 3
First results of the new UCN source D at the TRIGA Mainz
reactor — e THORSTEN ZECHLAU, WERNER HEIL, THORSTEN LAUER,
CHRISTIAN PLONKA-SPEHR, YURY SOBOLEV, and NORBERT TRAUT-
MANN — Universitdt Mainz, Institut fiir Physik

Research in fundamental physics with the free neutron is one of the key
tools for testing the Standard Model at low energies. Significant im-
provements of the experimental performance using ultracold neutrons
(UCN) require reduction of both systematic and statistical errors. The
development of new UCN sources based on the superthermal concept
is therefore an important step. Besides the construction of new huge
UCN sources at several big research centers around the world, there
exists also the idea of competitive UCN sources using pulsed reactors
of the TRIGA type. To demonstrate the feasibility of a UCN source at
these reactors, a superthermal UCN source based on solid deuterium
was built at the tangential beamport C of the reactor TRIGA Mainz.
Based on the experience obtained during three years of successfull op-
eration, a second upgraded source was built for the radial beamport D
which should increase the UCN output by at least one order of magni-
tude. This talk will give an overview on the first UCN storage results
at "UCN D” ,obtained during source commissioning in 2011.

HK 42.2 Do 17:00 P 3
Das CASCADE-Projekt: Neutronendetektion mittels Bor-10
als Alternative zu Helium-3 — eMarkus KonLl, MARTIN KLEIN
und UrLricH ScHMIDT — Physikalisches Institut, Universitat Heidel-
berg, 69120 Heidelberg

Bisher werden zum effizienten Nachweis von thermischen Neutronen
Detektoren auf Basis von Helium-3 eingesetzt, welches sowohl als Neu-
tronenkonverter wie auch als Z&hlgas dient. Die weltweit gestiegene
Nachfrage verlangt, einhergehend mit der limitierten Verfiigbarkeit,
nach der Entwicklung alternativer Technologien.

Die Heidelberger Forschung zielt auf die Entwicklung neuartiger Syste-
me, welche zur Detektion von thermischen Neutronen eingesetzt wer-
den konnen. Der hier vorgestellte hochratentaugliche und zweidimen-

Raum: P 3

sional ortsaufgeloste Detektor CASCADE nutzt bis zu zehn mit festem
Bor-10 beschichtete Gas Electron Multiplier (GEM) Folien, mittels
deren Neutronenkonversion und nachfolgend Gasverstdrkung der ent-
stehenden Primérionisation erfolgt. Fiir die Anwendung in Spinecho-
messungen (MIEZE) mit langsamen Neutronen ist es dariiber hinaus
gelungen, durch Auslesen des Ladungssignals an einzelnen GEM-Folien
die Konversionsschicht eindeutig zu identifizieren und somit prazise die
Neutronflugzeiten zu bestimmen.

HK 42.3 Do 17:15 P 3

Neutronennachweiseffektivitit von
Plastik-Szintillationsdetektoren — RorLanp BEeYeEr!, EVERT
BIRGERssON!, eRoranDp Hannaske!, Arnp R. JuncHans!, To-
N1 KocLeEr! und Ravr Norre? — !Helmholtz-Zentrum Dresden-

Rossendorf — 2Physikalisch-Technische Bundesanstalt Braunschweig

Der Rossendorf Low-Amplitude-Neutron Detector (RoLAND) besteht
aus 1000 x 42 x 11 mm? grofen Streifen des Materials EJ-200, dessen
Szintillationslicht mit hoch-verstiarkenden Photomultipliern an zwei
Seiten detektiert wird. Durch koinzidenten Nachweis von Signalen ge-
ringer Amplitude liegt die Nachweisschwelle fiir Neutronen bei weni-
ger als 10keV. Zur Bestimmung absoluter Wirkungsquerschnitte von
(v,n)- und (n,n’y)-Reaktionen, wie sie in den Bereichen nukleare
Astrophysik oder Transmutation benétigt werden, wurden am supra-
leitenden Elektronen-Linearbeschleuniger ELBE Experimente durch-
gefiihrt, bei denen sich die Detektoren im Gegensatz zu einer fritheren
Bestimmung der Effektivitat [1] in einem wesentlich kleineren Abstand
und in einer Abschirmung aus Blei befanden. Ein Vergleich der Neu-
tronennachweiseffektivitdt mit Simulationen und neueren Messungen
relativ zu einer 235U-Spaltkammer zeigten deutliche Abweichungen ins-
besondere nahe der Schwelle. Daher wurde an der PTB Braunschweig
eine weitere Kalibrierung im Energiebereich 20 — 5000 keV durchge-
fihrt, deren Ergebnisse vorgestellt werden.

[1] R. Beyer et al., Nucl. Instr. Meth. A 575 (2007) 449.

Gefordert durch das BMBF (TRAKULA Projekt, PTKA-WTE
02NUK13A).

Bestimmung der
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HK 42.4 Do 17:30 P 3
Fortschritte bei der Entwicklung eines hochsegmentier-
ten Neutronendetektors — eMarTHiAS ScuHotn fir die Al-
Kollaboration — Institut fiir Kernphysik, Johannes Gutenberg-
Universitéat, Mainz

Fiir den elektrischen und magnetischen Formfaktor des Neutrons, G,
und G7;, liegen jeweils iiber einen weiten Q?2-Bereich nicht geniigend
Daten vor, um eine konsistente Charakterisierung seiner elektrischen
und magnetischen Ladungsverteilung zu erméglichen. Um das Poten-
tial der MAMI-Beschleunigeranlage mit ihrer hohen Luminositat fiir
ein weites Messprogramm mit Neutronen im Endkanal voll nutzen zu
konnen, ist es notig, Neutronen mit einer hohen Effizienz und Rate
nachzuweisen. Hierfiir wird im Rahmen der Al-Kollaboration an der
Entwicklung eines neuen Neutronendetektors gearbeitet. Ein grofies
Detektorvolumen ermdglicht die nétige Nachweiseffizienz von min. 80
%, wohingegen einer hohen Untergrundratenbelastung mit einer star-
ken Segmentierung begegnet werden kann. Der Detektor soll daher aus
2304 Modulen bestehen, die insgesamt ein aktives Detektorvolumen
von 0.96 m? besitzen. Das im Szintillator erzeugte Licht wird iiber eine
wellenldngenschiebende Faser ausgekoppelt und beidseitig mit Multipi-
xelphotodioden oder Multianodenphotomultipliern nachgewiesen. Die-
ser Vortrag beschéftigt sich mit Messergebnissen zur Charakterisierung
der Eigenschaften von verschiedenen Szintillatoren in Zusammenspiel
mit verschiedenen Fasern und Photodetektoren, sowie dem derzeitigen
Stand der Entwicklung des Detektors.

HK 42.5 Do 17:45 P 3
Konzepte zur Protonendetektion im Neutronenlebensdau-
erexperiment PENeLOPE — eCurisTiaN TieETZE fiir die
PENeLOPE-Kollaboration — Technische Universitdt Miinchen,
Physik-Department

Obwohl die Lebendauer 7, des freien Neutrons eine wichtige Rolle
im Standardmodell der Teilchenphysik spielt, ist sie bisher nur unzu-
reichend genau bekannt. Es besteht eine grofse Diskrepanz zwischen
zuriickliegenden Messungen, sodass der Fehler des gewichteten Mittel-
wertes von der Particle Data Group (PDG) um den Faktor 2,7 skaliert
wurde. Schon bevor die PDG dringend neue Experimente zur Neutro-
nenlebensdauer empfahl, wurde an der TU Miinchen das Experiment
PENeLOPE entwickelt, um 7, auf 0,1s genau zu bestimmen. Dazu
werden ultrakalte Neutronen in einer supraleitenden Multipolanord-
nung gespeichert. Neben dem Nachweis der nach einem Speicherzy-
klus iiberlebenden Neutronen sollen hier auch die beim Betazerfall
wéahrend der Speicherphase entstehenden Protonen beschleunigt, ex-
trahiert und zur Bestimmung der Lebensdauer herangezogen werden.
Zum Nachweis dieser niederenergetischen Protonen muss der Detek-
tor einige spezielle Anforderungen erfiillen, da er zwischen supraleiten-
den Spulen im Magnetfeld und bei kryogenen Temperaturen betrieben
werden soll. Der Beitrag diskutiert verschiedene Detektorkonzepte und
geht insbesondere auf die Verwendung von Avalanche-Photodioden fiir
die direkte Protonendetektion ein. Das Projekt wird geférdert vom
Maier-Leibnitz-Laboratorium, der Deutschen Forschungsgemeinschaft
sowie dem Exzellenzcluster ,Origin and Structure of the Universe®.

HK 42.6 Do 18:00 P 3
Polarization of ultra-cold neutrons at PENeLOPE — eDARIA
MarcioTTa for the PENeLOPE-Collaboration — Technische Univer-
sitdt Miinchen, Physics Department

The project PENeLOPE is currently under development at the Physics
Department of Technische Universitat Miinchen. It uses a magneto-
gravitational trap for ultra-cold neutrons and aims to measure the
lifetime of the free neutron with an accuracy equal to or better than
0,1 s.

One source of systematic errors is the presence of neutrons in the
trap with "wrong" polarization. These neutrons are accelerated by the
magnetic field towards the walls of the storage volume and will be lost.

Several possibilities have been investigated to get neutrons with the
"right" spin direction. One of the examined options is using a magne-
tized foil. In order to not interfere with the magnetic field generated
inside PENeLOPE, the positions of these polarizing devices within the
experiment have been carefully evaluated.

In this talk a description of selected spin-flipping systems will be
given, then issues related to their installation into the experiment will
be discussed, together with calculations showing their effects on the
measurement of neutron lifetime.

This work is supported by the Excellence Cluster "Origin and Struc-
ture of the Universe", the Deutsche Forschungsgemeinschaft and the
Maier-Leibnitz-Laboratorium Garching.

HK 42.7 Do 18:15 P 3
Optimization of the neutron lifetime experiment PENeLOPE
with Monte-Carlo simulations — eWoLFGANG SCHREYER for
the PENeLOPE-Collaboration — Technische Universitdt Miinchen,
Physik-Department E18

Complementary to high-energy experiments, precision measurements
with ultra-cold neutrons (UCN) contribute substantially to particle
physics and cosmology. Both fields are nowadays heavily supported by
computer simulations.

At the Physik-Department of Technische Universitat Miinchen the
neutron lifetime experiment PENeLOPE is planned. A Monte-Carlo
simulation code developed in house is used to simulate PENeLOPE,
including UCN source, transport and storage in material bottles as
well as in magnetic and gravitational fields. Additionally, the program
is able to simulate the trajectories of the neutron decay products pro-
tons and electrons in electric and magnetic fields.

The results that will be presented led to several changes and opti-
mizations of the experiment design and enabled to predict the overall
performance of the measurement.

The project is supported by the Maier-Leibnitz-Laboratorium
(Garching), the Deutsche Forschungsgemeinschaft and the Excellence
Cluster ”Origin and Structure of the Universe”.

HK 42.8 Do 18:30 P 3
Depolarization in Polarizing Neutron Supermirrors —
oCHRISTINE Krauserb?, Tuierry Bicaurr!, Pierre Courrols!,
Davip JULLIEN!, ALEXANDER PETOUKHOV!, NaTaLIYA REBROVAZ,
and TorsTEN SoLDNER! — !nstitut Laue-Langevin, F-38042 Greno-
ble, France — 2Atominstitut, Vienna University of Technology, Sta-
dionallee 2, A-1020 Vienna, Austria — 3Physikalisches Institut, Uni-
versity of Heidelberg, D-69120 Heidelberg, Germany

Absolute measurements of correlation coefficients in neutron beta de-
cay are presently limited to a relative accuracy in the orders of 103 by
systematics and statistics. Next-generation instruments aim for 10~%
accuracy. This requires a 104 accuracy for the polarization for a large
cold neutron beam. State-of-the-art polarizing super mirrors in X-SM
geometry deliver about 99.7% polarization only. It appears that de-
polarization by the supermirrors is a limitation to the performance of
this type of device.

We present a systematic study of depolarizing effects in polarizing
supermirrors. Cold neutrons with a wavelength of 5.3 A are polarised
to 99.98 % by a 3He spin filter and their polarisation after one reflec-
tion on a polarizing supermirror is measured with another 3He spin
filter; the set-up uses the highly sensitive opaque test bench. Varying
parameters such as the magnetizing field (from 0.02 T to 0.82 T) and
materials (Co-Ti, Fe-Si), we find the number of layers and the field
strength to be important factors in depolarization. Other parameters
such as the scattering angle and the wavelength only have little effect
on the amount of depolarization.

HK 429 Do 18:45 P 3
Investigations of the Patch Effect with a Scanning Kelvin
Probe and their Applications to Neutron Decay Experiments
— eGERTRUD KONRAD!2, STEFAN BAESSLERS3, IaIN Baikie?, HENRY
BonneR?, WERNER HEL?, RacueL Hopces?, THORSTEN LAUERZ,
SEAN McGoverN3, and XuyiNng Tong3 — ! Atominstitut, TU Wien,
Austria — 2Universitét Mainz, Germany — 3University of Virginia,
Charlottesville, USA — *KP Technology Ltd., Wick, UK
Precision measurements of neutron decay observables address impor-
tant open questions of particle physics and are generally complemen-
tary to direct searches for BSM physics in high-energy physics.

The analysis of the decay protons is based on a precise energy mea-
surement, by means of an electrostatic filter or by TOF measurement.
Then the electric potential between the decay and filter regions has
to be known with an accuracy of better than 10 mV. Possible inho-
mogeneities of the work function (WF) at the electrode surface vary
the electric field distribution. On the inside of a cylindrical electrode,
a spatial variation of order of 100 meV over a distance of several cm
was found. A scanning Kelvin probe (SKP) has been used to map
the WF. To minimize the WF variations, different surface materials,
treatments, and coatings are being investigated. A platinized surface
yielded a RMS WF of better than 10 meV. Coating adhesion and sur-
face roughness have a significant influence on the measured WF values.

The physics motivation, the SKP technique, the status of the inves-
tigation as well as the impact on neutron decay correlations from the
knowledge of the WF will be presented in this talk.
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HK 43: Struktur und Dynamik von Kernen

Zeit: Donnerstag 16:30-19:00

Gruppenbericht HK 43.1 Do 16:30 P 4
Determination of the B(E3, 0t — 37) strength in the strongly
octupole correlated nucleus ??4Ra using Coulomb excitation
at REX-ISOLDE — eMarcus ScHEck>2, LiaM PAauL GAFFNEYZ,
PETER ANTHONY BUTLER?, and THORSTEN KRrOELL! for the 1S475-
Collaboration — 'TU Darmstadt — 2University of Liverpool

Exploiting the unique capabiltities of REX-ISOLDE to provide intense
post-accelerated 224Ra radioactive ion beams we were able to Coulomb
excite low-lying, low-spin levels of 224Ra. The previously accessible ob-
servables, such as the excitation energies of negative parity levels, and
theoretical calculations using various models locate this nucleus to be
situated in a mass-region with enhanced octupole correlations. Our col-
laboration was for the first time capable to Coulomb excite opposite
parity levels in a post-accelerated radioactive nucleus. Indeed, apart
from quasi-stable Uranium isotopes, 224Ra is the so far heaviest post-
accelerated nucleus ever. A first, preliminary, B(E3, 07 — 37) value
provides quantitative information about the octupole correlations in
this nucleus. The results will be discussed within the context of a possi-
ble stable octupole deformation in the ground state of this nucleus. An
observation, that is implicating a CP-violating nuclear Schiff moment.
The latter has a strong impact on the search for CP-violating physics
in the atomic system of the neighbouring odd-mass Ra-isotopes.

Financial support by the BMBF under grant 06DA9036I, HIC for
FAIR and the ENSAR programme is gratefully acknowledged.

HK 43.2 Do 17:00 P 4
Coulomb Anregung von 2Na an REX-ISOLDE — eBURKHARD
SieBeck!, PETER REITER!, MICHAEL SEIDLITZ!, RICHARD
AvrrEnkircH!, CHrisTOPHER BAUER?, HILDE DE WITTE3, THORSTEN
KROLLZ, JANNE PAKARINEN?, FABIAN RaDECK!, MARCUS SCHECKZ,
Davip ScuNEIDERS!, CHRIsTOPHE SorTy®® und NiceL Warr! —
HKP, Universitit zu Kéln — 2IKP, TU Darmstadt — 3IKS, K.U.

Leuven — *CERN, Genf — 5CSNSM, Orsay

Fir aktuelle Schalenmodellrechnungen ist ein detailliertes Verstiand-
nis der Island of Inversion von héchstem Interesse. Ubergangsmatrix-
elemente und Anregungsenergien in Na-Isotopen erméglichen einen
Einblick in die zugrunde liegende Einteilchenstruktur. Zur Uberprii-
fung moderner Schalenmodellrechnungen wurde ein Experiment zur
Coulombanregung des T, = 2 Kerns 2Na an REX-ISOLDE durchge-
fiihrt. Die Strahlenergie betrug 2,82 MeV /u bei einer Intensitit von
ca. 3x10* Tonen/s. Durch Nachweis der gestreuten Strahlteilchen mit-
tels eines segmentierten Si-Detektors ist die selektive Auswertung der
vom MINIBALL-Spektrometer detektierten koinzidenten ~-Strahlung
méglich. Dadurch konnten erstmals reduzierte Ubergangswahrschein-
lichkeiten angeregter Zusténde in 2Na bestimmt werden und ermog-
lichen einen Vergleich mit Schalenmodellrechnungen.

Unterstiitzt durch BMBF (Férdernummer 06KY2051) und ENSAR
(Projektnummer 26201)

HK 43.3 Do 17:15 P 4
Coulomb excitation of 1“°Nd - measuring the B(E2) value of
the first 2+ state at REX-ISOLDE * — ¢CHRISTOPHER BAUER!,
GEeorcl Rainovski?, NORBERT PIETRALLA!, ANDREY BLAzHEVS,

Tmmo Brocr!, SaBINE BONig!, ANTOANETA DAMYANOVAZ,
MirosLay DaNcHEVZ, KALIN GLADNISHKI?, THORSTEN KROLL!,
1 3 4

JOra LeEske', KEVIN MOSCHNER®, JANNE PAKARINEN®*, MARCUS
ScHiEck!, CHRisTIAN STAHL!, ROBERT STEGMANN!, and VOLKER
WERNER® — 1IKP, TU Darmstadt, Germany — 2University of Sofia,
Bulgaria — 3IKP, Universitéit zu Kéln, Germany — *CERN, Geneve,
Switzerland — ®WNSL, Yale University, New Haven, United States

A radioactive beam of 9Nd was impinging on a 1.40mg/cm? 48Ti
as well as a 1.55mg/cm2 647n target. Gamma rays were detected by
the MINIBALL array and a DSSD was used for particle identification.
The transition strength of the first 21 state to the 07 ground state
of neutron-deficient '4°Nd was measured to be 30(5) W.u. This result
deviates from empirical rules for quadrupole collectivity and micro-
scopic predictions (Quasiparticle-phonon model for N=80 predicts 17
W.u. with parameters from [1]). This unexpected behavior prompts for
new, refined microscopic calculations and might be related to the shell
stabilization of the quadrupole isovector valence shell excitations. The
result is important for the planned experiment at HIE-ISOLDE, which
aims to identify the one-phonon mixed-symmetry 2% state of 140Nd.

Raum: P 4

[1] N. Lo Iudice, Ch. Stoyanov, D. Tarpanov, Phys. Rev. C77 (2008)
* supported by the State of Hesse within HIC for FAIR, BMBF
(06DA9041I), EU (ENSAR) and the DAAD

HK 43.4 Do 17:30 P 4
Studium der Proton-Neutron-Wechselwirkung in neutronen-
reichen Zink-Isotopen an ISOLDE — eSTerANIE KLUPP!, DEN-

Nis MucHER!, RoMAN GERNHAUSER!, REINER KRUCKEND2, Ka-

THARINA Nowak!, VINzENZ BILDSTEIN® und KATHRIN WIMMER? —
ITechnische Universitat Miinchen — 2TRIUMF, Vancouver — 3Univ.

of Guelph — 4NSCL, Michigan State Univ.

Bis heute ist noch nicht vollstindig geklart, inwiefern es sich bei 8Ni
um einen doppelt magischen Kern handelt. Hierbei ist die komplizierte
Rolle der pn-Wechselwirkung wesentlich, da sie die relative Lage der
Einteilchenorbitale in der Nihe von 9®Ni bestimmt. Dieser Vortrag
befasst sich mit der experimentellen Charakterisierung des exotischen
727Zn-Kerns, der 2p und 2n mehr aufweist als 98Ni. Gleichzeitig wurde
der Kern 7#Zn durch 2n-Transfer studiert.

Das Experiment wurde unter Verwendung eines radioaktiven 72Zn-
Strahls bei REX-ISOLDE mit dem T-REX- und dem MINIBALL-
Spektrometer durchgefiihrt. Als Target diente eine Ti-Folie (Coulomb-
Streuung), die mit 3H geladen ist (2n-Transfer).

Ziel der Coulombanregung ist die Charakterisierung tiefliegender off-
yrast Zustdnde, welche besonders sensitiv auf die pn-Wechselwirkung
sind. Mit dem 2n-Transfer soll die Anregungsstirke des Oj—Zustandes
in 74Zn vermessen werden, aus welchem sich die Besetzungszahlen der
Neutronenorbitale extrahieren lassen.

Im Rahmen dieses Vortrages werden die ersten Ergebnisse der bei-
den Messungen préasentiert. Diese Arbeit wird geférdert durch BMBF
(06MT9156), DFG (EXC 153) und ENSAR.

HK 43.5 Do 17145 P4
Probing the Quadrupole Collectivity of 12Cd using Coulomb
Excitation — eSABINE BONIG, THORSTEN KROLL, MARCUS SCHECK,
and MicHAEL THURAUF for the IS477-Collaboration — Technische
Universitat Darmstadt

128Cd is only two proton and two neutron holes away from the dou-
bly magic nucleus '32Sn. The excitation energy of the first excited
2%t_state decreases when approaching the neutron shell closure. This
unexpected behaviour makes this nucleus interesting for investigation.
So far, contradicting theoretical predictions for the B(E2,07 — 2%)
value of 128Cd exist. While shell model calculations conclude an al-
most spherical shape of 1282Cd, beyond mean field calculations predict
an already considerable quadrupole collectivity. In this contribution
the experimental details of the Coulomb excitation of 128Cd at REX-
ISOLDE, investigated with MINIBALL (experiment IS477), will be
presented. Furthermore the current status of the analysis to determine
the transition strength of the ground state into the first excited 21
state will be shown. This project is supported by BMBF (No. 06 DA
90361), HIC for FAIR and EU through ENSAR (No. 262010).

HK 43.6 Do 18:00 P 4
Kollineare Laserspektroskopie an neutronenreichen Cadmiu-
misotopen — eNapja FrROMMGEN fiir die COLLAPS-Kollaboration
— Institut fiir Kernchemie, Johannes Gutenberg-Universitdt Mainz,
Germany

Mittels kollinearer Laserspektroskopie kann die Hyperfeinstruktur und
die Isotopieverschiebung exotischer Kerne sehr prazise vermessen wer-
den. Dies erméglicht die Bestimmung der entsprechenden Kerngrund-
zustandseigenschaften wie Spins, magnetische Momente, elektrische
Quadrupolmomente und Ladungsradien. Fiir die Untersuchung der
Schalenstruktur weit ab der Stabilitat ist die Region rund um die dop-
pelt magischen Kerne 19°Snsg und 132Sngs hierbei von besonderem
Interesse. Auf der neutronenreichen Seite trégt dies zum besseren Ver-
stdndnis des r-Prozesses entlang N=82 bei. Mit nur zwei fehlenden
Protonen in der Z=50 Schale ist die Bestimmung der Kernstruktur
der Cadmiumisotope daher sehr interessant.

Erste Ergebnisse der Spektroskopie an 106—124.126Cd an der COL-
LAPS Apparatur an ISOLDE werden vorgestellt.

HK 43.7 Do 18:15 P4

Collinear Laser Spectroscopy of Potassium Isotopes Beyond
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the N=28 Shell Closure — eKim Kremm for the COLLAPS-
Collaboration — Max-Planck-Institut fiir Kernphysik, Heidelberg,
Germany

Thanks to a newly developed light collection region for the collinear
laser spectroscopy beam line at ISOLDE/CERN, we have successfully
measured the hyperfine structures and isotope shifts from N = 19
to N = 32 (3839,42,44,46,47,48,48,50,51 ) From these we extracted
spins, magnetic moments and changes in root mean square charge radii
é <r2>.

These nuclear observables provide information about the evolution
of the proton sd-orbits as the neutron ps /5 orbit is being filled towards
N = 32. A clear shell effect is observed in ¢ <r2> at N = 28.

The measured spins, magnetic monents and § <r2> will be presented.

HK 43.8 Do 18:30 P 4
Status und Entwicklung von TRIGA-LASER — eMICHAEL
HamMEN!, NADJA FROMMGEN!, CHRISTOPHER GEPPERT!2, ANDRE-
as Krieger! und WiLFRIED NORTERsHAUSERD? fiir die TRIGA-
SPEC-Kollaboration — !Institut fiir Kernchemie, Universitit Mainz
— 2GSI Helmholtzzentrum, Darmstadt

TRIGA-LASER ist ein Experiment zur kollinearen Laserspektrosko-
pie, das am Forschungsreaktor der Universitdit Mainz im Rahmen
des TRIGA-SPEC Experiments aufgebaut wird. Dieses verwendet
die neutroneninduzierte Spaltung von Uran-235 oder Californium-249,
um kurzlebige radioaktive Isotope fiir die Massenspektrometrie an
TRIGA-TRAP bzw. fiir die kollineare Laserspektroskopie an TRIGA-

LASER zur Verfiigung zu stellen. Letztere hat das Ziel, Kerngrund-
zustandseigenschaften der Nuklide zu bestimmen. Der aktuelle Status
und die neuesten technischen Entwicklungen von TRIGA-LASER wer-
den vorgestellt.

HK 43.9 Do 18:45 P4
Status of the CRIS experiment — eHosseEIN AGHaAI for the CRIS-
Collaboration — Cern — Max Planck Institut fur Quantenoptik

The new CRIS experiment at ISOLDE will combine collinear laser
spectroscopy and resonant ionization spectroscopy. For this laser radi-
ation will be used to resosnantly excite and subsequently ionize atomic
beams. The CRIS beam line routinely operates below 5-10~9 mbar, a
region where background events are highly surpressed. Thus the sen-
sitivity of CRIS will allow hyperfine structure measurements of the
rarest isotopes produced at ISOLDE. Furthermore collinear resonant
ionization spectroscopy at CRIS offers the ability to purify ion beams
from isobaric and isomeric contaminants, which allows for sensitive
secondary experiments to be performed.

This talk will report on the current status of CRIS. The results of a
proof of principle measurement of 2°7Fr will be presented.

The experiments will look at neutron deficient Francium isotopes where
a (7rs;/12)1/2Jr intruder state has been identified in 2°1Fr and tenta-
tively in 293Fr using a-decay spectroscopy. CRIS may provide further
evidence of (7rsl_/12)1 /2% intruder states in neutron deficient francium
isotopes.

HK 44: Schwerionenkollisionen und QCD Phasen

Zeit: Donnerstag 16:30-19:00

Gruppenbericht HK 44.1 Do 16:30 P 5
Jet Reconstruction in Pb-Pb Collisions at /sy = 2.76 TeV
with ALICE — eBasTiaN BarHen!, CHRIsTIAN KLEIN-BosiNg2,
and MARKUS ZIMMERMANN' for the ALICE-Collaboration — !Institut
fiir Kernphysik, WWU Miinster — 2ExtreMe Matter Institute EMMI,
GSI, Darmstadt

The Large Hadron Collider (LHC) at CERN delivered in 2010 and 2011
heavy-ion collisions (Pb-Pb) with collision energies per nucleon pair of
V3NN = 2.76 TeV. The ALICE experiment studies those collisions to
explore the quark-gluon plasma (QGP), a state of matter where the
color confinement of the quarks and gluons, which constrains them in
hadrons, does not exist anymore.

Initial, hard scattered partons, with large momentum transfer in
transverse direction, can be used as probes to study properties of the
QGP since they traverse the medium before they fragment into a spray
of hadrons ("jets"). Thereby the partons strongly interact with the
medium and exchange momentum. That results in a modified frag-
mentation pattern compared to jets in proton-proton collisions.

The aim of jet measurements is an unbiased reconstruction of the
parton properties and jet structure. The main issue in central heavy-
ion collisions is the large amount of soft background from subleading
processes. We present the current status of jet reconstruction based
on charged particles with the ALICE experiment and we discuss the
impact of the underlying event for the jet reconstruction.

Supported by BMBF and HA216/EMMI.

HK 44.2 Do 17:00 P 5
A study of jet fragmentation properties in proton-proton col-
lisions at /s = 7 TeV with ALICE at the LHC — eHERMES
LeoN Varcas and CHrisTorH BLUME for the ALICE-Collaboration
— Institut fiir Kernphysik, Goethe-Universitdt Frankfurt am Main

The excellent tracking capabilities of the ALICE experiment provide
an ideal tool to study the properties of charged jets. These are charac-
terized in this study via two observables: NT'90 and the second moment
of the jet profile. NT'90 is defined as the minimum number of tracks
inside the jet cone that are necessary to recover 90% of the jet trans-
verse momentum. The second moment of the jet profile quantifies the
spatial distribution of the tracks around the jet axis, weighted by their
transverse momentum. The jet properties are presented as a function
of the jet transverse momentum and as a function of the underlying
charged particle multiplicity. The latter is measured by the detectors
in the central barrel of the experiment, selecting a subset of the to-
tal event multiplicity. This subset is chosen such that any bias due to

Raum: P 5

the hard scattering that initiated the jets is minimized. The selection
is based on track transverse momentum cuts and event geometry. A
comparison with Monte Carlo generators is presented.

HK 44.3 Do 17:15 P 5
Separation of decay photons and prompt photons in ALICE
using a neural network — eTHoMAs KEUTER for the ALICE-
Collaboration — Institut fiir Kernphysik, WWU Miinster, Deutsch-
land

In this talk, the separation of decay photons and prompt photons in
simulated proton-proton collisions at /s = 7 TeV in the ALICE ex-
periment will be presented. The ALICE experiment investigates the
quark-gluon plasma (QGP), created in central Pb-Pb-collisions at the
LHC. Prompt photons are an ideal probe to investigate the QGP, since
they do not interact strongly and are therefore mostly unaffected by a
strongly interacting medium. They can be used as a reference for single
particle spectra, because their R4 4 should be equal to one. Moreover,
the fragmentation function of hadrons can be calculated in ~-jet events
if prompt photons can be identified and also jet-quenching in Pb-Pb
collisions can be investigated. Photons from particle decays (mainly
70 and 7) form a large background and these decay photons have to
be separated from the prompt photons. In this talk, a neural network
is used to distinguish between the photons on an event-by-event basis.
The network can be trained with decay photons which are identified
using an invariant mass analysis and with prompt photons using so-
called random cones in minimum bias events.

HK 44.4 Do 17:30 P 5
Anisotropy of Neutral Pion production in Pb-Pb collisions
at \/syn = 2.76TeV measured by ALICE — eDaNIEL LOHNER
for the ALICE-Collaboration — Physikalisches Institut, Universitaet
Heidelberg

The ALICE PbPb research program focusses on the quark-gluon
plasma, a state of matter in which quarks and gluons are no longer
confined in hadrons. The in-medium energy loss of partons is referred
to as jet quenching and can be observed in experiments as a suppression
of the particle production (R4 4). Furthermore, the asymmetric shape
of the reaction plane in non-central collisions leads to an azimuthal
anisotropy of the particle production. The neutral pion dominantly
decays into two photons. Those are measured via their conversion in
the detector material using the ALICE Inner Tracking System and
Time Projection Chamber or by the ALICE calorimeters, PHOS and
EMCAL. The neutral pion yield is studied as a function of the emission
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angle with respect to the reaction plane. The anisotropy is measured
by the second harmonic Fourier component ve. At low transverse mo-
mentum, ve can be described by collective expansion of the medium
(elliptic flow), at high transverse momentum vs provides insights into
the path-length dependence of QCD energy loss.

HK 44.5 Do 17:45 P 5
Messung von 7° und 1 Mesonen in ALICE in pp und Pb—
Pb-Kollisionen am CERN LHC — eFrIEDERIKE Bock fir die
ALICE-Kollaboration — Physikalisches Institut, Heidelberg, Deutsch-
land

Der Large Hadron Collider (LHC) am CERN lieferte bis Ende 2011 pp-
Kollisionen bei Schwerpunktsenergien von /s = 0.9, 2.76 und 7 TeV,
dariiber hinaus Pb-Pb-Kollisionen bei einer Energie von /sy N = 2.76
TeV. Die prizise Messung der Transversalimpulsspektren von 70 und
n-Mesonen ist von besonderer Wichtigkeit fiir die Ermittlung des
Wirkungsquerschnitts dieser Teilchen im jeweiligen Kollisionssystem.
Diese Messung erlaubt eine Uberpriifung der pQCD -Berechnungen
in pp-Kollisionen bei verschiedenen Energien. Der nukleare Formver-
adnderungsfaktor R4 4 in Pb—Pb-Kollisionen reprasentiert die Unter-
driickung der Teilchenproduktion bei hohem transversalem Impuls und
tragt somit zur Charakterisierung des erzeugten Mediums bei.

In ALICE ist die Messung von 7% (1)-Mesonen auf zwei unterschiedli-
chen Wegen moglich, iiber Kalorimeter und iiber die Messung konver-
tierter Photonen in den Spurdetektoren. Die kombinierten Ergebnisse
sollen in diesem Vortrag gezeigt werden. Mit der Konversions Methode
wird eine sehr gute Aufldsung bei sehr kleinen p; (0.3 GeV/c) erreicht,
wéahrend die Kalorimeter bei hoheren Energien eine bessere Auflésung
haben. Desweiteren kénnen die mit Konversionen gemessenen w0 Me-
sonen auf Grund ihren guten rdumlichen Auflésung mit Jets korreliert
werden, was die Messung von Fragmentationsfunktionen erlaubt, auch
hierzu werden erste Ergebnisse prisentiert.

HK 44.6 Do 18:00 P 5
Measurement of the J/iy inclusive production cross section
in pp collisions with ALICE at the LHC — eJENS WIECHULA
for the ALICE-Collaboration — Physikalisches Institut, Universitat
Tiibingen
The measurement of the J/v¢ production cross section in pp collisions
is crucial for testing pQCD models of quarkonium production in the
new energy regime provided by the LHC. In addition, the cross section
in pp is important as reference for the heavy-ion program, for which
J/1 is an essential observable for the deconfined matter.

ALICE measures the J/¢ production at midrapidity (Jy| < 0.9) in
the di-electron channel as well as at forward rapidity (2.5 < y < 4.0)
with a dedicated muon spectrometer. In both channels J/¢ mesons
are reconstructed down to zero transverse momentum. This kinemati-
cal reach is unique among the LHC experiments.

We will present the rapidity dependence of the inclusive J/1) pro-
duction cross section and transverse momentum spectra at a centre
of mass energy of \/s = 7TeV as well as at /s = 2.76 TeV. In addi-
tion, polarisation measurements and the contribution of decays from
B-hadrons will be addressed.

HK 44.7 Do 18:15 P 5
Centrality dependent J/i¢ production in Pb-Pb collisions
at /syy =2.76 TeV with ALICE — eloNuT-CRISTIAN AR-
SENE — Research Division and ExtreMe Matter Institute EMMI, GSI
Helmholtzzentrum fiirSchwerionenforschung, Darmstadt, Germany

The hot and dense nuclear matter formed in ultra-relativistic nuclear
collisions is one of the testing grounds for the theory of strong inter-

actions. The J/1¢ meson is a very interesting probe for understanding
the properties of the medium created by such collisions. It was pre-
dicted that at high temperature the J/1) state is melting leading to
the suppression of this particle with respect to pp. However it was also
predicted that high production rates of charm quarks at RHIC and
LHC energies will make possible (re)combination of charmonium states
thus leading to J/1 enhancement. In the ALICE detector, J/1 is mea-
sured at mid-rapidity, |y| < 0.9, and forward-rapidity, 2.5 < y < 4.0,
down to zero transverse momentum. The reconstruction is done via
the di-electron channel at mid-rapidity and the di-muon channel at
forward-rapidity. The electron identification is done using linear energy
loss in gaseous detectors, Time Projection Chamber (TPC), Transi-
tion Radiation Detector(TRD), and the time of flight method, Time
Of Flight(TOF) detector. The muon identification is done using the
MUON spectrometer where the tracking devices are placed behind
thick hadronic absorbers. We will present J/1 production densities as
a function of rapidity and collision centrality. Furthermore, using the
cross-sections measured by ALICE in pp collisions at the same energy
we will show and discuss the nuclear modification factor.

HK 44.8 Do 18:30 P 5
J/v¢ Production as a Function of Charged Particle Multiplic-
ity in pp Collisions at /s = 7 TeV — eJuLiaN Book for the
ALICE-Collaboration — Institut fiir Kernphysik, Goethe-Universitét
Frankfurt am Main

The investigation of the properties of strongly interacting matter under
extreme conditions is the aim of the ALICE experiment. Quarkonia,
bound states of heavy (charm or bottom) quarks such as the J/¢, are
expected to be produced in the first hard scattering. Thus they will
provide insights into the earliest and hottest stages of collisions where
the formation of a Quark-Gluon Plasma is expected.

The measurement of quarkonia in pp collisions will help to understand
the production mechanisms of quarkonia in hadronic collisions and
give the possibility to test different pQCD production models. At the
new energy regime reached by the LHC, the underlying event should
be affected by Multi-Parton Interactions (MPI). If the effect of MPI
extends to hard processes, a non-trivial dependence of quarkonia pro-
duction on the charged particle multiplicty might result.

We will present the first measurement of J/1) production as a function
of the charged particle multiplicity in pp collisions at /s = 7 TeV at
the LHC.

HK 449 Do 1845 P 5
J/¥-Hadron-Korrelationen in Proton-Proton-Kollisionen bei
7 TeV Schwerpunktenergie mit dem ALICE-Detektor —
eMicHAEL WINN fiir die ALICE-Kollaboration — Physikalisches In-
stitut, Universitat Heidelberg

Die Produktion von J/W-Teilchen in Proton-(Anti-)Proton-Kollisionen
ist Gegenstand aktueller Forschungsbemiihungen auf experimenteller
als auch theoretischer Seite. Insbesondere verspricht die Untersuchung
von J/¥-Hadron-Korrelationen, ein besseres Verstandnis des zu Grun-
de liegenden Produktionsmechanismus und der damit verkniipften Er-
eignistopologie zu gewinnen. Des Weiteren besteht hierdurch ein Zu-
gang zur Abschéitzung des Beitrags durch nicht prompte J/¥-Teilchen
aus B-Zerféllen.

Im ALICE-Experiment am LHC kénnen J/W¥-Teilchen aus dem
Dielektronenzerfallskanal im zentralen Detektorsystem rekonstruiert
werden. Die im Fortschritt begriffene Analyse von Proton-Proton-
Kollisionen bei 7 TeV Schwerpunktenergie umfasst Azimutal- und
Pseudorapididitits-Korrelationen zwischen J/¥-Kandidaten und Spu-
ren geladener Teilchen als auch mit dem geladenen Teilchen, das den
grofiten transversalen Impuls im jeweiligen Ereignis aufweist.

HK 45: Poster — Hadronenstruktur und -spektroskopie

Zeit: Donnerstag 14:00-16:00

HK 45.1 Do 14:00 P Foyer
Dalitz Decay of the w Meson with WASA-at-COSY — eFARHA
ANjum KuaN for the WASA-at-COSY-Collaboration — IKP and
JCHP, Forschungszentrum Juelich
Two sets of experiments have been performed with the WASA de-

tector at COSY using two reaction mechanisms. The intention is to
compare the quality of the data between the pd—3He w (at 1.45 GeV

Raum: P Foyer

and 1.5 GeV beam energy) and pp—pp w (at 2.063 GeV beam en-
ergy) reactions, in the sense of a feasibility and background study for
w — mete decays. The aim is to measure the transition form fac-
tor of the w meson which does not agree with standard Vector Meson
Dominance. The first analysis is performed using the pd reaction for
the w—m9%y decay. He has been detected in the forward part of the
detector using the AE-E method and the decay particles i.e. et ,e™,y
have been identified in the central part of the detector. The w is fully
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reconstructed with the missing mass of He and invariant mass of decay
products. The number of expected w Dalitz decays is being estimated
using the number of w in the 7%y channel for two energies in the pd
reaction. The experiment conditions for the high statistics beam time
will be decided based on the analysis of both reactions.

HK 45.2 Do 14:00 P Foyer
Das P2-Experiment: Messung der schwachen Ladung des
Protons — eDoMiNik BECKER fiir die A4-Kollaboration — Institut
fir Kernphysik, Mainz
Das sich in der Planungsphase befindliche P2-Experiment in Mainz
ist auf eine hochprézise Bestimmung der schwachen Ladung des Pro-
tons bei niedrigem Impulsiibertrag ausgelegt. Hiezu ist eine sehr ge-
naue Messung der paritdtsverletzenden Asymmetrie der elastischen
Elektron-Proton-Streuung notwendig. Wir geben einen kurzen Uber-
blick iiber die theoretischen Aspekte und présentieren eine mogliche
Detektorkonfiguration. Des Weiteren werden Resultate von Monte-
Carlo-Simulationen beziiglich der erreichbaren Unsicherheiten bei der
Bestimmung der schwachen Ladung des Protons vorgestellt.

HK 45.3 Do 14:00 P Foyer
Feasibility studies of proton FF measurements in pp-collisions
at PANDA — elris ZiIMMERMANN for the PANDA-Collaboration —
Helmholtz-Institut Mainz

The investigation of the time-like electromagnetic form factors is one
important goal of the PANDA-Experiment at the Facility of Antipro-
ton and Ion Research (FAIR) at GSI. The data taking with high statis-
tics at PANDA will allow the independent extraction of the time-like
form factors from the study of the angular distribution of pp-collisions
into a pair of charged leptons. The muonic channel contains the same
physical information on the form factors as the electronic channel, but
the difficult separation from the strong hadronic background makes
that channel a big challenge. On the other hand the measurement
of the muonic channel is a good opportunity to cross-check the re-
sults of the electronic channel. Therefore detailed simulation studies
for both the muonic channel and the hadronic background (mostly pion
production) are needed. First studies have been carried out to get a
better understanding of the kinematical aspects of the muonic chan-
nel. The detailed simulation of those processes will be done using the
software package PANDA Root taking the geometry and properties of
the PANDA-Detector into account. Therefore an event generator for
muons is under development.

HK 45.4 Do 14:00 P Foyer
Detector development for in-trap decay studies in a Penning
trap* — ePETER MULLER, JASMIN Moazzami-FaLLaH, PETER THI-
rROLF, and CHRISTINE WEBER — LMU Miinchen

The precision of decay spectroscopy experiments is limited due to scat-
tering in the source material. However, well-localized ions in a Penning
trap, can be considered as an ideal, carrier-free source. In order to in-
vestigate « decays, the ring electrode is replaced by a detector array,
also providing the trapping potential. This "Detector-Trap" is devel-
oped at MLLTRAP to be implemented in the future MATS facility at
FAIR. It consists of a cubic array of 4 single-sided silicon strip detec-
tors, which measure energy and polar angle of the « particles, released
in the trap centre. Each sensor contains 30 strips with lmm pitch,
totally covering a solid angle of 67%. UHV and cryogenic conditions
inside the trap require customized solutions for all individual compo-
nents of the detector trap. The Si sensors are glued on ceramic circuit
boards; glue and ceramics being selected due to their thermal prop-
erties (matched to silicon) and their low outgassing rate. The Capton
insulated multiwire signal cables are connected to the circuit boards
via customized PEEK (a low outgassing polymer) connectors and flex-
ible spring contacts. The cubic detector array is mounted via grooves
in the adjacent trap electrodes.

* Supported by BMBF(06ML9148)

HK 45.5 Do 14:00 P Foyer
Commissioning experiment of the polarized internal gas tar-
get with deuterium at ANKE/COSY — eBoxiNg Gou for the
ANKE-Collaboration — Institut fiir Kernphysik, Forschungszentrum
Jiilich,D-52425 Jilich, Germany — Institute of Modern Physics, Chi-
nese Academy of Sciences, 509 Nanchang Road, Lanzhou, 730000,
P.R.China

In order to conduct the production experiments with polarized deu-
terium target and (un)polarized proton beam at ANKE/COSY, a com-

missioning experiment of the polarized internal target with deuterium
is imperative. The commissioning experiment includes the measure-
ments of both the vector (Qy) and tensor (Qyy) polarization of the
deuterium gas target through the nuclear reactions with large and well
known analyzing powers, which can be detected in ANKE. The de-
pendence of the polarizations along the storage cell will also be deter-
mined. The poster presents the physics case for the experiments with
deuterium polarized internal target and the apparatus needed for the
commissioning experiment, as well as the procedure of extraction for
spin observables.
Supported by CSC program.

HK 45.6 Do 14:00 P Foyer
Total and Differential Cross Sections of the Reaction
pd — 3He + 7 at 49 an 60 MeV Excess Energy* —
eFLORIAN BERGMANN, ANNIKA PassreLp, Kay DemwmicH, PauL
Gosrawski, CHRISTINA HusMANN, ALrFoNs KHOUKAZ, and ALEXAN-
DER TAsCHNER for the WASA-at-COSY-Collaboration — Institut fiir
Kernphysik, Westfalische Wilhelms-Universitat Miinster

The p+d — 2He + 7 reaction has been used recently for various preci-
sion experiments, e.g. for the investigation of the n-nucleus final state
interaction, the search for possible n-mesic nuclei as well as for the
n-mass determination with highest accuracy. A remarkable feature of
this reaction is the unexpected shape of the excitation function which
is strongly influenced by the n-2He final state interaction. While close
to threshold (Q < 11MeV) a rich data sample has been provided a
short time ago, only limited information are available at higher ex-
cess energies. Therefore, new measurements at Q = 49 and 60 MeV
with high statistics have been performed at the WASA-at-COSY ex-
periment. Final results on total and differential cross sections will be
presented and discussed.
*Supported by COSY-FFE grants

HK 45.7 Do 14:00 P Foyer
Future experiments with Pion Beams* — JOHANNES SIEBENSON
and eRAraL LALIK for the HADES-Collaboration — TU Miinchen,
Boltzmannstr. 2, 85748 Garching, Germany

New experiments exploiting secondary pion beams with incoming mo-
menta varying from 0.8 to 1.7 GeV /c are planned for the HADES spec-
trometer at GSI, SIS18. This will provide a unique possibility to study
a variety of physics observable exploiting both hadronic and leptonic
probes.

For this a new beam detector, based on large area silicons, for the
measurement of the incoming pion momentum is under construction.
The detector readout system is based on the n-XYTER ASIC (DETNI,
GSI Darmstadt) and Exploder (GSI Darmstatd) boards. The status of
the project will be described in this contribution.

Additionally full scale simulations with a pion beam momentum of
1.75 GeV have been analyzed with focus on the production of the
A(1405) hyperon. At the moment this resonance is of large interest, as
its formation is highly influenced by the KN dynamics. The rather low
cross section of the reaction 7 4 p — A(1405) + K° and the decay into
Y7 pairs make the reconstruction of this particle a challenging task.
We present our results on the A(1405) analysis and estimations of the
expected yields for the upcoming beam time.

*) supported by BMBF and Excellence Cluster "Universe"

HK 45.8 Do 14:00 P Foyer
A Kinematic Refit for the analysis of the reaction pp — pK+A
at 3.1 GeV with FOPI* — eDowmiNik PLEINER for the FOPI-
Collaboration — Excellence Cluster Universe, TU Miinchen, Boltz-
mannstr. 8, D-85748 Garching

In order to study the existence of the ppK~ kaonic bound state,
the FOPI experiment at GSI took data with a 3.1 GeV/c proton
beam hitting a LH2 target in August 2009. The reaction of inter-
est is pp — pKTA, where the A further decays into a proton and a
7~ . In order to improve the momentum and mass resolution of the
reconstructed A, a kinematic refit was developed. The refit imposes
the knowledge of several physical processes on the track-fitting by in-
troducing certain constraints on the reconstructed tracks of the final
reaction pp — pK 1t pr~. In addition to several non-vertex constraints
(e.g. energy/momentum conservation, invariant mass), also vertex con-
straints are applied.

The improvement of the momentum resolution of the refitted particles
is quantified via elastic pp reactions, exploiting the ability to precisely
predict the theoretical momentum of the protons by measuring their
polar angles.
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The poster will present the basic functioning as well as tests and pre-
liminary results of the kinematic refit.
* supported by BMBF and Excellence Cluster "Universe"

HK 45.9 Do 14:00 P Foyer
Statistic decay of slightly excited hyperfragments — eAricia
SANCHEZ LoORENTE for the Al-Collaboration — HIM, Mainz, Deutsch-
land — Institut fuer Kernphysik, Mainz, Deutschland

Combining the unique features of the hypernuclear electro-production
mechanism and the high precision in magnetic spectroscopy, the pro-
posed E-08-012 experiment at Jefferson Lab, Virginia, and the sched-
uled hypernuclear experiment at MAMI, Germany, focus on the high-
resolution spectroscopy of weak two-body decay pions from hypernu-
clei. These experiments will provide insight on a wide range of light
hypernuclei via the production of hyperfragments from %7Li, Be and
12C targets. In the present work we explore the production of A-
hypernuclei following the micro-canonical break-up of an excited hy-
pernucleus which is created by the electro/photo-production reaction.
This method has already been successfully used for the PANDA ex-

periment to determine to what extent excited states of a produced
doubleA-Hypernucleus can be produced. Accordingly the model is used
to predict the pionic decay spectra and relative fragmentation yields
for the planned hypernuclear experiment at MAMI.

HK 45.10 Do 14:00 P Foyer
The OLYMPUS Experiment at DESY — eLAUREN IcE for the
OLYMPUS-Collaboration — Arizona State University, Tempe, AZ,
USA

The OLYMPUS experiment underway at the DESY laboratory in
Hamburg will determine the two-photon contribution to electron-
proton elastic scattering by measuring the cross section ratio between
electron and positron elastic scattering from the proton. The experi-
ment utilizes the storage ring DORIS at DESY with an internal gas
target and a large acceptance magnetic spectrometer. An overview of
the physics motivation for the experiment plus a description of the
detector system will be presented. The first data run was completed in
February, 2012 and preliminary results on the experimental operation
and performance will also be discussed.

HK 46: Poster — Schwerionenkollisionen und QCD Phasen

Zeit: Donnerstag 14:00-16:00

HK 46.1 Do 14:00 P Foyer
Gluodissociation of bottomonium states in PbPb collisions at
LHC energies — oFELIX BrEZINSKI and GEORG WoOLSCHIN — Insti-
tut flir Theoretische Physik der Universitdt Heidelberg, Philosophen-
weg 16, D-69120 Heidelberg, Germany, EU

We suggest that gluon-induced dissociation and screening of the T (nS)
states explain the suppression of the Y (2S+3S) states relative to the
T (1S) ground state that has been observed by CMS in PbPb collisions
at \/syn = 2.76 TeV at the CERN LHC. The minimum-bias gluodis-
sociation cross sections of the 1S - 3S states are calculated using a
screened Cornell potential and a thermal gluon distribution. The 3S
state dissolves due to screening before sizeable gluodissociation occurs,
but for the 2S and 1S states there is an interplay between screening,
gluodissociation, and feed-down from the x;(2P) and x;(1P) states.
The calculated suppression of the T(2S) and Y(3S) states relative to
T(1S) is consistent with the CMS result, but allows for additional sup-
pression mechanisms. The T (1S) suppression through gluodissociation
is in excellent agreement with the CMS data.

HK 46.2 Do 14:00 P Foyer
The p-T-diagram of QCD — eKraus HECKMANN, JOCHEN
WawmBAcCH, and MicHAEL BuBaLLa — Institut fiir Kernphysik, TU
Darmstadt

We present a novel form of displaying the phase diagram of QCD
matter. Rather than representing the phase diagram in terms of tem-
perature and baryo-chemical potential or density, we choose to plot
pressure vs. temperature. This has the advantage of a more direct
comparison with other substances such as water or Helium. We include
results from lattice QCD, nuclear astrophysics, model calculations of
color superconductors and empirical input from heavy-ion collisions
for quantitative statements. Due to relativistic effects there is an un-
physical region in the p-T plane in which QCD matter cannot exist in
equilibrium.

HK 46.3 Do 14:00 P Foyer
New HADES taking off — eKaruariNna GiLL!, TETvaNA

Raum: P Foyer

GavLaryuk!2, OrLca PrcHeENoval, Viabpmmir PEecHENOVZ, and

Joacuim StroTH!? for the HADES-Collaboration — !Goethe-
Universitét, Frankfurt — 2ExtreMe Matter Institute EMMI, Darm-
stadt — 3GSI Helmholtzzentrum fiir Schwerionenforschung, Darm-
stadt

The HADES detector, installed at the GSI Helmholtzzentrum fiir
Schwerionenforschung, is a unique apparatus to search for new states
of matter with rare and penetrating probes. So far, due to the limited
granularity of the inner time-of-flight system, measurements were re-
stricted to medium size collision systems. The combined measurement
of di-electrons and strangeness in Ar-+KCI collisions has provided in-
triguing results and ask for a heavier collision systems and a higher
statistics. A mayor improvement of the spectrometer in terms of gran-
ularity and particle identification capability is achieved with the new
RPC time-of-flight detectors. The data acquisition was fully replaced
introducing a modular system integrating trigger distribution, data
transfer and a slow control data traffic to a single optical link. During
the 64 hours of the commissioning beam time in August 2011, 17 TByte
of data were taken for Au+Au collisions at Eg;, = 1.24 GeV /u.

We present a study of the particle identification capabilities of the new
HADES spectrometer. Electrons, pions, kaons, protons and light nu-
clei can be identified over a broad momentum range after a precise
detector alignment and calibration.

Supported by BMBF (06 FY 9100 I), HIC for FAIR, EMMI and GSI.

3

HK 46.4 Do 14:00 P Foyer
Charged-hadron pseudorapidity distributions at LHC ener-
gies in the RDM — eDavipD RoEHRSCHEID and GEORG WOSLCHIN
— Institut fiir theoretische Physik, Philosophenweg 16, 69120 Heidel-
berg

We present calculations for pseudorapidity distributions of charged
hadrons in Pb-Pb collisions at LHC in the relativistic diffusion model.
Drawing on earlier work on similar distributions at RHIC, we pre-
dict RDM parameters and the pseudorapidity distributions of charged
hadrons for the next LHC run at 5.52 TeV center of mass energy per
nucleon pair.

HK 47: Poster — Struktur und Dynamik von Kernen

Zeit: Donnerstag 14:00-16:00

HK 47.1 Do 14:00 P Foyer
A next-generation experiment on the Pygmy Dipole Res-
onance in neutron-rich nuclei — ePuiLipp ScHRrRock for the
R3B-Collaboration — Institut fiir Kernphysik, Technische Universitéat
Darmstadt, Deutschland

The Pygmy Dipole Resonance (PDR) is a dipole excitation of exotic
nuclei occuring at energies around the neutron separation threshold.

Raum: P Foyer

Though often interpreted as an oscillation of the neutron skin against
the core nucleus, the collective nature of PDRs is not definitely proven.

A new experiment on neutron-rich Sn isotopes will be performed
with the upgraded R3B-LAND setup at GSI to study the nature of
the PDR. The interpretation will be based on a complete-kinematics
measurement of all reaction participants. Presented are the main fea-
tures of the experiment and the analysis concept.
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This work is supported by HIC for FAIR.

HK 47.2 Do 14:00 P Foyer
Development of an on-line high-temperature ion source for
neutron-rich fission products at TRIGA-SPEC — eDENNIS
RENiscH for the TRIGA-SPEC-Collaboration — Institut fiir Kern-
chemie, Johannes Gutenberg-Universitiat, Mainz, Germany

The TRIGA-SPEC experiment at the TRIGA Mainz research reac-
tor aims to determine ground-state properties of exotic nuclides. It
includes the Penning-trap mass spectrometer TRIGA-TRAP and the
collinear laser spectroscopy setup TRIGA-LASER. Nuclides of interest
are produced in the neutron-induced fission of suitable actinoide iso-
topes, thermalized in a gas-filled volume and transported to an on-line
ion source with a gas-jet. The ion source being constructed has two
operation modes: a high-temperature surface ionization mode and a
hollow cathode plasma mode. It is expected that the surface mode will
yield a high ionization efficiency for certain elements, in the order of at
least several percent, whereas the plasma mode has the advantage, that
more elements can be ionized but with lower efficiency compared to
the surface ionization mode. The current status of the TRIGA-SPEC
experiments and the present performance of the on-line ion source will
be presented.

HK 47.3 Do 14:00 P Foyer

Investigation of the reaction **Sm(p,p’) under extreme for-
ward angles * — eDIRK MARTIN!, CARLOS BERTULANI®, BELASH
Bozoraian!, ANDREAs KRuaMANN!, ANNA Maria KrumBHOLZ!,
PETER VvON NEUMANN-CoSEL!, NoORBERT PIETRALLA!, IRYNA
PorroraTskal, JoHaNNES Simonis!, and Arsusui Tammn? —
Hnstitut fiir Kernphysik, TU Darmstadt — 2Research Center for Nu-

clear Physics, Osaka, Japan — 3Texas A&M University, USA

Recent experimental progress and development at RCNP Osaka,
Japan [1], allows measurements with intermediate-energy proton
beams at very forward angles combined with high energy resolution
of the order AE/E =~ 8-1075. Using this setup, the total electric and
magnetic dipole strength distributions can be extracted. In comparison
with a simultaneous measurement on the well-deformed nucleus 1°4Sm,
an experimental study of *4Sm allows to investigate the influence of
the deformation on these strength distributions. Differential cross sec-
tions under 0° — 4° were determined. By comparison to theoretical
predictions of Coulomb excitation using the eikonal approximation [2],
the E1 character of the cross sections in the region of the GDR can
be confirmed. A qualitative comparison to El strength obtained in
1449m(y,~') experiments at the S-DALINAC [3] is discussed.

[1] A. Tamii et al., Nucl. Inst. Meth. A 605, 326 (2009).

[2] C. A. Bertulani et al., Comp. Phys. Comm. 152 (2003) 317-340.
[3] S. Volz et al., Nucl. Phys. A 779 (2006) 1.

* Supported by DFG through SFB 634 and NE 679/3-1.

HK 47.4 Do 14:00 P Foyer
Anregung der Pygmydipolresonanz in '4°Ce in einem (p, p’v)-
Experiment — eJAN MAYER, VERA DERYA, MICHAEL ELVERS, JANIS
ENDRES, ANDREAS HENNIG, SORIN Pascu, SiMmoN PicksToNE, MARK
SPIEKER und ANDREAS ZILGES — Institut fiir Kernphysik, Universitat
zu Koéln

Am Wright Nuclear Structure Laboratory wurde ein Protonenstreuex-
periment mit F,=10,4 MeV am N=82-Kern 140Ce durchgefiihrt. Die
mit Hilfe von neun HPGe-Cloverdetektoren sowie fiinf Siliziumdetek-
toren aufgenommenen Daten wurden auf Anregung der Pygmydipol-
resonanz (PDR) untersucht. Die Auswertung der py-Koinzidenzmatrix
mit Hilfe diagonaler Schnitte zeigt Zerfalle in den Grund- sowie den
QT—Zustand. Fiir den stark angeregten niederenergetischen Teil der
PDR zwischen 3,5 und 5MeV konnte auf diese Weise ein Branching
beobachtet werden.

Gefordert durch die DFG (ZI 510/4-1). J.M., V.D., A.H., S.P. und
M.S. sind Mitglieder der Bonn-Cologne Graduate School of Physics
and Astronomy.

HK 47.5 Do 14:00 P Foyer
Untersuchung der Pygmydipolresonanz mit unterschiedli-
chen Sonden — eJaNis ENDRES, VERA DERyA, JAN MAYER, So-
RIN Pascu, FRIEDERIKE SCHLUTER, PHILIPP SCHOLZ, MARK SPIEKER,
SiMON P1cksTONE und ANDREAS ZILGES — Institut fiir Kernphysik,
Universitat zu Koln

Die Pygmydipolresonanz is eine Anhdufung von elektrischer Dipolstér-
ke unterhalb und teilweise oberhalb der Teilchenschwelle. Diese Reso-

nanz wird héufig als Oszillation einer Neutronenhaut gegen den Rumpf
des Kerns interpretiert. Sowohl zahlreiche Experimente als auch theo-
retische Berechnungen versuchen, die zugrunde ligende Struktur dieser
Resonanz zu untersuchen. Dieser Beitrag gibt eine Ubersicht iiber ver-
schiedene experimentelle Methoden, um die Pygmydipolresonanz an-
zuregen und nachzuweisen. Neben Experimenten mit reellen Photonen
[1,2] werden inelastische Streuexperimente mit hadronischen Sonden
vorgestellt [3,4]. Des weiteren werden die Ergebnisse einer Transfer-
Reaktion gezeigt. Abschliefsend werden die Vor- und Nachteile der ver-
schiedenen Methoden diskutiert.

Diese Arbeit ist durch die DFG (ZI 510/4-1) geférdert. V.D., J.M.,
P.S., M.S. und S.P. sind Mitglieder der Bonn-Cologne Graduate School
of Physics and Astronomy.

[1] U. Kneissl et al., J. Phys. G 32 (2006) R217.

[2] D. Savran et al., Phys. Rev. Lett. 100 (2008) 232501.

[3] D. Savran et al., Phys. Rev. Lett. 97 (2006) 172502.

[4] J. Endres et al., Phys. Rev. Lett. 105 (2010) 212503.

HK 47.6 Do 14:00 P Foyer
Investigation of w — 7%7T7~ in p-p Collisions — eSIiDDHESH
SawaNT for the WASA-at-COSY-Collaboration — Indian Institute of
Technology Bombay, Mumbai, India

The decay mechanism of the w meson into 77+ 7~ can be investi-
gated by comparing the experimentally obtained Dalitz plot with that
of theoretical predictions. In order to obtain a high-statistics Dalitz
plot, w mesons are produced in proton beam — proton target collisions
at T,=2.063 GeV and in proton beam — deuteron target collisions at
Tp=1.45 GeV and 1.5 GeV at the WASA-at-COSY facility. The poster
presents the current status of the analysis with pp collision data.

HK 47.7 Do 14:00 P Foyer
Direct reactions with light neutron-rich nuclei — eLEYLA ATAR
for the LAND-R3B-Collaboration — TU Darmstadt

Quasifree (p,2p) and (p,pn) knockout reactions with radioactive beams
in inverse kinematics allow us to obtain spectroscopic information
about valence and deeply bound single-nucleon states and to study
their evolution over a large variation in isospin. Recent studies have
shown that the occupancies of loosely bound valence nucleons in
neutron- or proton-rich nuclei have a spectroscopic factor close to
unity, whereas single-particle strength for deeply bound nucleons is
suppressed in isospin asymmetric systems compared to the predictions
of the many-body shell model. Further experimental and theoretical
studies are needed for a qualitative and quantitative understanding.
For this aim a series of measurements have been performed on the
complete oxygen isotopic chain using the existing experimental setup
LAND/R3B at GSI.

We will present the main scientific goals, the concepts of the experi-
ment and the current status of the analysis.

This work is supported by HIC for FAIR.

HK 47.8 Do 14:00 P Foyer
Oblate Deformation des ersten angeregten 27 Zustands des
radioaktiven Isotops '42Ba mit Hilfe von Coulomb-Anregung
an REX-ISOLDE — eROBERT STEGMANN, CHRISTOPHER BAUER,
Jora LESKE und NORBERT PIETRALLA fir die IS411-Kollaboration —
Institut fiir Kernphysik, TU Darmstadt, Germany

Ein Strahl des radioaktiven Isotops ééQBagg wurde an einem
0.9mg/cm? dicken °®Mo-Target gestreut. Gamma-Strahlung aus der
Coulomb-Anregung wurde mit dem MINIBALL-Array spektroskopiert
und die gestreuten Teilchen mit Hilfe eines DSSSD identifiziert. Das
spektroskopische Quadrupolmoment des 2T—Zustandes des neutronen-
reichen 142Ba konnte dabei im Vergleich zu Berechnungen des rein elek-
tromagnetischen Anregungsmechanismus zu —0.51 (38)eb bestimmt
werden. Dieses Ergebnis komplettiert die Untersuchungen zu den Qua-
drupolmomenten der Barium-Isotopenkette. Es bestéitigt Monte-Carlo-
Schalenmodellrechnungen [1,2], was am Nachbarisotop 14°Ba nicht der
Fall war [3].
[1] N. Shimizu, T.Otsuka et al., PRL 86, 1171 (2001)
[2] N. Shimizu, Private Mitteilung
[3] C. Bauer, M.Sc.-Thesis und DPG-Konferenz 2011

Gefordert vom BMBF unter 06DA9041I und vom Land Hessen im
Rahmen von HIC for FAIR.

HK 479 Do 14:00 P Foyer
Fragment properties from fission of 23%233U induced
by 6 -10 MeV bremsstrahlung — eALF GoOk!, CHRis-
TIAN 1 1 1

EckarpT®, JoAcHIM ENDERS', MARTIN FREUDENBERGER,
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FraNz-Joser HamBscH2, PETER vON NEUMANN-COSEL!, ANDREAS
OBERSTEDT?4, STEPHAN OBERSTEDT?, and AcHiM RicHTER!:®
Hnstitut fiir Kernphysik, Technische Universitat Darmstadt, Germany
— 2EC-JRC IRMM, Geel, Belgium — 3Akademin fér Naturveten-
skap och Teknik, Orebro Universitet, Sweden — 4Fundamental Fysik,
Chalmers Tekniska Hogskola, Goteborg, Sweden — °ECT*, Villazzano
(Trento), Italy

Experiments to investigate the photon-induced fission of actinide nuclei
at excitation energies in the vicinity of the fission barrier are carried
out at the super conducting Darmstadt linear electron accelerator S-
DALINAC. A twin Frisch grid ionization chamber is used to deduce
mass, total kinetic energy, and angular distributions of the fission frag-
ments. In this contribution results on fission fragment mass and total
kinetic energy distributions from 2342387 will be presented along with
the currently on-going investigation of 234U and 232Th fragment an-
gular distributions.

Supported by DFG through SFB 634 and by the state of Hesse
through the LOEWE center HIC for FAIR.

HK 47.10 Do 14:00 P Foyer
Teilchenidentifikation fiir In-Beam-Gammaspektroskopie
neutronenreicher Aktinide — eANDREAS VocT, PETER REITER,
BENEDIKT BIRKENBACH und KERSTIN GEIBEL fiir die LNL 11.22-
Kollaboration — IKP, Universitdt zu Koéln

Am AGATA/PRISMA-Aufbau am INFN Legnaro wurde ein Experi-
ment zur Messung angeregter Zustande der neutronenreichen Aktini-
den 234238 Th und 240~242U nach Multinukleonentransfer-Reaktionen
durchgefiihrt. Hierzu wurde mit dem TANDEM-ALPI-Beschleuniger
ein 1-GeV-Strahl von 136Xe auf ein 238 U-Target geschossen. Die strahl-
dhnlichen Reaktionsprodukte werden mit dem PRISMA-Spektrometer,
welches unter dem Grazing-Winkel zur Strahlachse stand, nachgewie-
sen. Zusétzlich wurden drei positionsempfindliche DANTE-MCPs in-
nerhalb der Targetkammer fiir die Messung von kinematischen Koinzi-
denz zwischen binédren Reaktionsprodukten eingesetzt. Fiir die Selekti-

on der In-Beam-Gammaspektren von targetdhnlichen Kernen werden
die PRISMA-Parameter Kernladung Z, Masse m und Energie E der
strahldhnlichen Isotope genutzt. Ziel der vorgestellten Analyse ist die
optimale Kalibrierung aller Komponenten des PRISMA-Spektrometers
um eine bestmogliche Identifikation der schwer zugénglichen neutro-
nenreichen Aktinidenisotope zu erreichen. Wirkungsquerschnitte fiir
die Produktion der seltenen Reaktionskanile und erste Beispiele fiir
die In-Beam-Gammaspektroskopie in der Th-U-Region werden vorge-
stellt.
Gefordert unter BMBF 06K-167 und 06KY2051.

HK 47.11 Do 14:00 P Foyer
Messung der Protonen-Neutron Struktur von gerade-gerade
Kernen nahe “*Ca am MLL Tandem Labor Miinchen —
eHANNES ScHMEIDUCH!, DENNIS MUCHER!, KARL-HEINZ SPEIDELZ,
SuawN Bisnopr!, RomaN GerNHAUSER!, CLEMENs HERrLITZIUS!,
SteraNIE KLupp!, JOrRG LEskE3, KATHARINA Nowak!, NORBERT
PieTrALLA® und DoMiNIK SEILER! — ! Physik Department E12, Tech-
nische Universitit Miinchen — 2Universitdt Bonn — 3IKP, Technische

Universitat Darmstadt

Am Tandem-Beschleuniger des Meier-Leibnitz-Labor Miinchens wur-
de ein Setup zur Messung magnetischer Momente kurzlebiger Zustin-
de durch die Methode der transienten Magnetfelder wieder aufgebaut
und verbessert. Zur Teilchenidentifikation Coulomb-gestreuter Teil-
chen kommen nun positions-sensitive Silizium-Detektoren zum Ein-
satz. Ziel einer ersten Messung sind die Kerne 48Ti und 52Ti. Es soll
untersucht werden, in wie weit der doppelt-magische Kern 8Ca die
Kopplung von Proton-und Neutronenpaaren polarisiert. Hierzu soll
insbesondere das magnetische Moment des gemischt-symmetrischen
Zustandes in *®Ti bestimmt werden. Aufgrund der sehr kurzen Le-
bensdauer wird das ferromagnetische Target gleichzeitig als Coulomb-
Anregungsschicht verwendet. Die Studien sind wichtig um das energeti-
sche Verhalten der gemischt-symmetrischen Zusténde in dieser Region
zu verstehen.

HK 48: Poster — Nukleare Astrophysik

Zeit: Donnerstag 14:00-16:00

HK 48.1 Do 14:00 P Foyer
Geant4 Simulation eines 4n-Cloveraufbaus — e CHRISTIAN RiIT-
TER, CLEMENS BEINRUCKER, JAN GLORIUS, KONSTANTIN LANDWEHR,
RENE REIFARTH und KERSTIN SONNABEND — Goethe-Universitéat
Frankfurt

Um das Verhalten der nuklearen Prozesse und somit die Entstehung
von Elementen innerhalb von Sternen zu verstehen, ist das Wissen
iiber die Wirkungsquerschnitte der Reaktionen von besonderer Be-
deutung. Im Rahmen der Aktivierungsmethode zur Wirkungsquer-
schnittsbestimmung werden héufig prazise Aktivitdtsmessungen mit-
tels Germanium-Detektoren durchgefiihrt. Ein untergrundoptimierter
4m-Aufbau bestehend aus zwei Clover-Detektoren zur Messung von
v-Quanten wird vorgestellt. Die gute Raumwinkelabdeckung in Kom-
bination mit der Moglichkeit einer kalorimetrischen Messung ermog-
licht vergleichsweise hohe Detektionswahrscheinlichkeiten. Eine Monte-
Carlo-Simulation des Detektoraufbaus mit Geant4 wird gezeigt und de-
ren Resultate prasentiert. Dazu wurden Kaskaden aus dem Zerfall von
60Co abstandsabhingig simuliert und Effizienzbestimmungen durch-
gefithrt. Auferdem wurde die Energieabhéangigkeit der Effizienzen mit
monoenergetischen Quellen analysiert. Die Resultate werden im Rah-
men des Posters vorgestellt. Dieses Projekt wurde durch die Helm-
holtznachwuchsgruppe VH-NG-327 unterstiitzt.

HK 48.2 Do 14:00 P Foyer
Vorbereitung zur Bestimmung des thermischen Wirkungs-
querschnitts von 69Fe — eMarcus Mikorski, CLEMENS BEIN-
RUCKER, MIcAELA Fonseca, Tanja HEFTRICH, KONSTANTIN LAND-
WEHR, RENE REIFARTH, CHRISTIAN RITTER, STEFAN SCHMIDT und
KERSTIN SONNABEND — Institut fiir Angewandte Physik, Goethe Uni-
versitdt Frankfurt a. M.

Das langlebige %9Fe Isotop ist fiir die Astrophysik von Interesse, es
wird hauptséchlich im s-Prozess in schweren Sternen produziert und
kann im All produziert werden. Der thermische Neutroneneinfang von
60Fe soll bei einer Aktivierungsmessung am TRIGA Forschungsreaktor
Mainz mit einer 99Fe-Probe, aus dem ERAWAST Programm des PSI

Raum: P Foyer

in Villigen gewonnen, ermittelt werden.

Hierfiir muss im Vorfeld der Aktivierung die Teilchenzahl der Pro-
be, die genaue Effizienz der Detektoren, sowie wahrend der Aktivierung
der Neutronenfluss mit Monitoren bestimmt werden.

Es wurden zwei Clover-Detektoren zur Messung der Aktivitat der
bestrahlten Probe benutzt, um eine 47 Raumabdeckung zu erreichen.
Aufserdem eignen sich Cloverdetektoren gut fiir die bei der Messung
zu erwartenden hohen Untergundraten der aktivierten Probe. Um die
Effizienz der Detektoren zu ermitteln wird eine 60Co-Eichquelle ver-
wendet. Die Vorbereitungen, der Aufbau und die Ergebnisse der Akti-
vierungsmessung werden vorgestellt.

Dieses Projekt wurde durch die Helmholtznachwuchsgruppe VH-
NG-327 unterstiitzt.

HK 48.3 Do 14:00 P Foyer
Kalibration und Test eines 4rn-Bariumfluoriddetektors —
eMax GILBERT, JAN GLorIus, TanJA HEFTRICH, RENE REIFARTH,
STEFAN ScHMIDT und KERSTIN SONNABEND — Goethe Universitat
Frankfurt

Der Karlsruhe-4n-Bariumfluoriddetektor soll fiir Experimente mit
der Frankfurter Neutronenquelle FRANZ, unter anderem zur Be-
stimmung von Wirkungsquerschnitten bei Nukleosyntheseprozessen
eingesetzt werden. Als Vorbereitung darauf wurde er hinsichtlich
Energie- und Zeitauflosung getestet und optimiert. Das Szintillations-
licht von Bariumfluorid hat zwei Komponenten. Die schnelle Kompo-
nente (t1,/,=600 ps) enthélt etwa 15 % der Energie. Die verbleibenden
85% werden in der langsamen Komponente emittiert (t1/2:600 ns).
Es ist deshalb wichtig, die schnelle Komponente fiir gute Zeitauflosung
und die langsame Komponente fiir gute Energieauflosung zu detektie-
ren. Aufbau und Ergebnisse sowie Einsatzmoglichkeiten mit FRANZ
werden présentiert.

Dieses Projekt wurde durch die Helmholtznachwuchsgruppe VH-NG-
327 unterstiitzt.

HK 48.4 Do 14:00 P Foyer

Entwicklung eines Hochstromtargets zur Neutronenproduk-
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tion fiir FRANZ — eSTEFAN SCHMIDT, MICAELA FONsEcA, OLIVER
MEUsEL, THOMAs METz, RENE REIFARTH und KERSTIN SONNABEND
— Goethe Universitat Frankfurt a. M.

Am Institut fiir Angewandte Physik der Goethe Universitat Frank-
furt a. M. wird derzeit die Neutronenquelle FRANZ (Frankfurter
Neutronenquelle am Stern-Gerlach-Zentrum) entwickelt. Mit einem
Aktivierungs- und einem Flugzeitmodus ermdglicht sie die Messung
von Wirkungsquerschnitten fiir wichtige s-Prozess-Nuklide. Fiir die
Neutronenerzeugung werden Protonen auf Energien zwischen 1,8 und
2,2MeV bei einer Energieunschérfe von 0,02 MeV beschleunigt und
treffen dann auf eine Lithiumschicht, in der durch die Reaktion
"Li(p,n)”Be Neutronen entstehen. Bei Strahlstrémen von bis zu 20 mA
entstehen hohe Belastungen am Target, das mehrere Kilowatt thermi-
sche Strahlleistung abfithren muss. Ein am Karlsruhe Van-de-Graaff
getesteter Prototyp konnte bereits Aufschluss tiber mégliche Lésun-
gen zur Kiithlung geben, jedoch erforderte die tragende Kupfer-Schicht
in diesem Entwurf aufwéndige Vorbereitung. Dieser Beitrag soll den
momentanen Target-Entwurf mit einem Kiihlsystem, das den Neutro-
nenstrahl minimal stért und gleichzeitig die Kiihleffizienz maximiert,
vorstellen sowie erste Ergebnisse von thermischen Belastungstests zei-
gen.

Dieses Projekt wird geférdert durch den GIF Research Grant
No. G -1051-103.7,/20009.

HK 48.5 Do 14:00 P Foyer
Cloveraufbau — e KONSTANTIN LANDWEHR, CLEMENS BEINRUCKER,
JaN Grorius, TanjA HErTRICH, RENE REIFARTH, CHRISTIAN RIT-
TER, STEFAN SCHMIDT und KERSTIN SONNABEND — Goethe Univer-
sitdat Frankfurt

Neutroneneinfangquerschnitte werden oft mithilfe der Aktivierungs-
methode bestimmt. Hierbei wird eine zu untersuchende Probe mit
Neutronen der gewiinschten Energie bestrahlt und danach in einem
untergrundoptimierten Labor ausgezahlt. Am Institut fiir Angewand-
te Physik der Goethe Universitdt Frankfurt wurde ein solcher Aufbau
realisiert. Er besteht aus zwei Clover Detektoren, die gegeniiberlie-
gend in enger Geometrie angeordnet sind. Die aktivierte Probe wird
mittels spezieller Probenhalter reproduzierbar und zentriert zwischen
den Detektoren platziert. Die Clover Detektoren sind mit passiven
Schilden (Pb) und einer aktiven Abschirmung (BGO) umgeben. Die
unterschiedlichen Abschirmungen wirken sich in verschieden Energie-
bereichen jeweils anders aus.

Dieses Poster umfasst die astrophysikalische Motivation und den
Aufbau, mit dem spéter die Ausbeute einer neutronenaktivierten Pro-
be bestimmt werden kann. Ausserdem werden die Ergebnisse der ver-
schiedenen Untergrundmessungen miteinander verglichen. Dieses Pro-
jekt wurde durch die Helmholtznachwuchsgruppe VH-NG-327 unter-
stiitzt.

HK 48.6 Do 14:00 P Foyer
Simulation von LENA Detektoren
— eSUSANNE KRACKMANN!, CHRIsSTOPH LANGER?, RENE REIFARTH
und ATTiLA KRASZNAHORKAY ET AL.%3 — 1Goethe Universitét Frank-
furt — 2GSI Darmstadt — 3 ATOMKI, Debrecen, Ungarn

Das Low Energy Neutron Detector Array (LENA) ist ein neu entwickel-
ter Szintillationsdetektor fiir niederenergetische Neutronen bis zu einer
unteren Schwelle von 100 keV, einem fiir Ladungsaustauschreaktionen
mit niedrigem Energieilibertrag interessanten Energiebereich. LENA
bietet eine gute Orts- und Zeitauflésung zum Nachweis von Neutronen
an Beschleunigerexperimenten im Bereich niedriger Neutronenenergi-
en. Der Detektor wurde in Zusammenarbeit von ATOMKI (Debrecen,
Ungarn), der Goethe Universitat Frankfurt und der GSI in Darmstadt
entwickelt und wurde fiir das S405- sowie das S408-Experiment am
LAND/R3B -Setup der GSI eingesetzt. Um die Detektoreffizienz so-
wie Orts- un Zeitauflésung der einzelnen Detektoren genauer zu un-
tersuchen, wurden Simulationen mit GEANT4 durchgefiithrt und diese
mit den Ergebnissen der Vorgéngerversion GEANT3 verglichen, um
Riickschliisse auf die Genauigkeit der GEANT4-Simulation zu ziehen.
Im Rahmen einer Strahlzeit an der PTB in Braunschweig wurden
Bestrahlungen des Detektors mit Neutronen verschiedener Energien
durchfiihrt. Der Vergleich der experimentellen Daten mit den Simula-
tionen erlaubt Riickschliisse auf die Neutrondetektionseffizienz sowie
die Zeitauflosung als Funktion der Neutronenenergie. Dieses Projekt
wurde durch die Helmholtznachwuchsgruppe VH-NG-327 unterstiitzt.

1

HK 48.7 Do 14:00 P Foyer
Prizisionsmessung der Photodissoziation des Deuterons
bei Energien im Bereich der Big-Bang-Nukleosynthese —

eRoLaND HAaNNAsSke!, DaNIEL BeMMERER!, RorLanDp BEYER!,

EvERT BIRGERSsON!, ANNA FERRARI!, EckarRT Grossel2, ArRND R.
JuncHAaNs!, Maraias Kempe!, Tont KoGLER!, KrAasIMIR KOSEV!,
MicHELE MARTA!, RaLPH Massarczyk!, ANDR1IJA MaTic!, KLAus-
DIETER ScHILLING', GEORG ScHRAMM!, RONALD SCHWENGNER!,
ANDREAS WAGNER! und DMITRY YaKOREV! — Helmholtz-Zentrum

Dresden-Rossendorf — 2Technische Universitit Dresden

Die fiir die primordiale Nukleosynthese wichtige Reaktion d(vy,n)p
wurde am supraleitenden Elektronen-Linearbeschleuniger ELBE mit
Bremsstrahlung bei einer Endpunktenergie von 5,0 MeV untersucht [1].
Neutronen mit einer kinetischen Energie von 20 — 1400keV wur-
den mit Hilfe der Flugzeit-Detektoren RoLAND (Rossendorf Low-
Amplitude-Neutron Detector) nachgewiesen, deren Effektivitat 2011
an der PTB Braunschweig bestimmt wurde. Wechselwirkungen der
emittierten Neutronen mit dem Targetmaterial (23 Schichten aus Alu-
minium und deuteriertem Polyethylen) wurden simuliert. Der Photo-
nenfluss wurde mit Hilfe der resonanten Streuung an Aluminiumkernen
bei Energien von 2,2 und 3,0 MeV bestimmt. Der experimentelle Auf-
bau, die Datenanalyse sowie vorldufige Ergebnisse werden priasentiert.
[1] R. Hannaske et al., PoS(NIC XI)090 (2010).

Geférdert durch die DFG (JU 2705/1-1).

HK 48.8 Do 14:00 P Foyer
Digitale Auslese eines 471 Clover-Aufbaus — ¢ CLEMENs BEINRU-
CKER, TANJA HEFTRICH, KONSTANTIN LANDWEHR, RENE REIFARTH,
CHRISTIAN RITTER und KERSTIN SONNABEND — Goethe Universitét,
Frankfurt a. M.

Eine Moglichkeit, kleine, neutroneninduzierte Wirkungsquerschnitte
zu messen, ist die Aktivierungsmethode. Die zu untersuchende Pro-
be wird im ersten Schritt mit Neutronen bestrahlt und im zweiten
Schritt die induzierte Aktivitat bestimmt. Die Messung dieser kleinen
Aktivitat erfolgt oft mit Germaniumdetektoren mit hoher Raumwin-
kelabdeckung.

An der Goethe Universitéit Frankfurt wurde kiirzlich ein solcher Auf-
bau mit zwei Clover-Detektoren in Betrieb genommen. Die Detektoren
bestehen jeweils aus vier Germaniumkristallen und sind in enger Geo-
metrie angeordnet, um eine Abdeckung des Raumwinkels von 47 zu
erreichen.

Falls die zu untersuchende Probe selbst radioaktiv ist, erhoht dies
die Anzahl an Photonen, die im Detektor registriert werden. Zur Mes-
sung ist es notig ein Datenaufnahmesystem zu benutzen, das bei diesen
hohen Zahlraten mit geringer Totzeit und Pile-Up-Korrektur arbeitet.
Eine Moglichkeit zur Realisierung besteht in der Verwendung von Flash
Analog-to-Digital-Convertern (FADC) mit hoher Digitalisierungsrate.

Der Aufbau und Messergebnisse werden vorgestellt.

Dieses Projekt wurde durch die Helmholtznachwuchsgruppe VH-
NG-327 unterstiitzt.

HK 48.9 Do 14:00 P Foyer
Proton-induced experiments in storage rings — eBo Mg1!:2,
GANNA RasTREPINAT2, RENE REIFARTHDZ2, and MicHAEL HEIL?Z —
!Goethe Universitdt Frankfurt a. M. — 2GSI Helmholtzzentrum fiir
Schwerionenforschung GmbH

It is crucial to determine the cross sections of (p, 7) reactions ex-
perimentally in Gamow window of p process in order to understand
the nucleosynthesis of 35 stable proton-rich nuclides between 74Se and
196Hg which can neither be produced by s process nor by r process
[1]. Storage rings, such as ESR at GSI [2] and CSRe at IMP [3], as a
kind of precise spectrometer, can be used to measure cross sections of
(p, v) reactions in Gamow window in inverse kinematics. The advan-
tages of this method are the universality for both stable and unstable
nuclides, the low background, and the high efficiency. Recently, a proof-
of-principle experiment has been performed successfully at ESR, where
the preliminary result about the cross section of proton induced reac-
tion 96Ru(p, v)°"Rh at energy of about 10 AMeV is given in Ref. [4].
A new experiment at ESR has been proposed to measure the cross sec-
tion of proton induced reaction 1'2Sn(p, v)113Sb near Gamow window
of p process. Project was supported by Helmholtz International Center
for FAIR and Helmholtz Young Investigator Group VH-NG-327.

[1] M. Arnould and S. Goriely, Phys. Rep. 384 (2003) 1.

[2] B. Franzke, Nucl. Instr. and Meth. B 24/25 (1987) 18.

[3] J. W. Xia et al., Nucl. Instr. and Meth. A 488 (2002) 11.

[4] Q. Zhong et al., Journal of Physics: Conference Series 202 (2010)
012011.

HK 48.10 Do 14:00 P Foyer

Decay investigation of neutron-rich isotopes around the third
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r process peak — eALEXEY Evpokimov!:2, Iris DiLLmannb2,
and MicHELE Martal>2 for the S323-S410-Collaboration — GSI
Helmholtzzentrum fiir Schwerionenforschung GmbH, Darmstadt, Ger-
many — 2I1. Physikalisches Institut, Justus-Liebig Universitit Giessen,
Germany

The “rapid neutron capture” (r) process plays an important role in
stellar nucleosynthesis and is responsible for about 50% of the solar
abundances beyond iron. The solar r-abundance curve has three max-
ima at A~80, 130 and 195, corresponding to neutron-rich precursors
around N=50, 82, and 126. Up to now experiments close to the r pro-
cess path were carried out only for A<150, leaving the region above as
“terra incognita”. We have for the first time investigated neutron-rich

HK 49: Poster —
Zeit: Donnerstag 14:00-16:00

HK 49.1 Do 14:00 P Foyer
Tests of High QE PMTs for the Water Cherenkov Muon
Veto of XENON1T — eDaNIEL PATzZOLD, SERENA FATTORI, CYRIL
GrigNoON, and UwWE OBERLACK for the XENON-Collaboration — Jo-
hannes Gutenberg Universitdt Mainz, Germany

The XENON Dark Matter program aims at directly detecting dark
matter through the scattering of WIMPs off xenon nuclei. The de-
tection principle is based on the concept of a dual phase xenon time
projection chamber. The current experiment XENON100 is a leading
dark matter experiment today, and its planned XENON1T successor
aims at improving the sensitivity by another two orders of magni-
tude. A water cherenkov muon veto will be employed to achieve the
required background suppression at the depth of the Gran Sasso Na-
tional Laboratory (LNGS) in Italy. Here we discuss tests performed on
high quantum efficiency 8 inch PMTs that will be used for the muon
veto system.

HK 49.2 Do 14:00 P Foyer
Assembling and Improvement of a 2-phase Xe TPC for elec-
tron drift length measurements — eSonja EscH, ETHAN BROWN,
VoLKER HANNEN, CHRISTIAN HUHMANN, HANS KETTLING, STEPHAN
RosENDAHL, JOHANNES ScHULZ, and CHRISTIAN WEINHEIMER — In-

Tl, Hg, Au, and Pt isotopes “south-east” of the N=126 shell closure for
(-delayed neutron emission and their half-lives. The experiments were
carried out with FRS at GSI with implantation set up consisting of a
Si array surrounded by neutron detectors.

These heavy neutron-rich isotopes are also well-suited for a proposed
proof-of-principle measurement of 3-delayed neutron emitters in a stor-
age ring. Since their half-lives are in the order of seconds, electron cool-
ing can be applied, and the decay half-life and the neutron-emission
probability could be deduced from the detection of decay daughters
with a particle detector. This method is complementary to the stan-
dard method via detection of the neutron. The two experimental ap-
proaches are described and compared.

Astroteilchenphysik

Raum: P Foyer

stitut fiir Kernphysik, Universitat Miinster

About 22 % of the universe consists of a new undetected form of matter
called dark matter(DM). One highly theoretically motivated candidate
for dark matter is the Weakly Interacting Massive Particle (WIMP)
from super symmetry. The XENON program looks for these particles
by nuclear recoils in liquid xenon in a 2-phase time projection cham-
ber(TPC).

Particle interactions in liquid xenon produce scintillation and ion-
ization. The ionization is drifted then converted to secondary scintil-
lation signal and both are detected by photo multiplier tubes (pmts).
Electronegative impurities inhibit the detection of these signals, and
radioactive impurities can mimic a DM signal. A small TPC has been
built in Miinster and implemented in a cryogenic purification system.

The efficiency of purification is tested using v-sources and measur-
ing the resulting signals. The evolution of purity over time is analyzed.
A characterization of the TPC is possible by introducing radioactive
tracers to the liquid phase. For reduction of radioactive impurities a
distillation column is planned. Its efficiency can be tested using the
TPC. First results of the characterization of the TPC will be shown.
This project is supported by DFG and the state NRW, contract num-
ber INST 211/528-1 FUGG and by BMBF under 05A11PM1 .

HK 50: Poster — Fundamentale Symmetrien

Zeit: Donnerstag 14:00-16:00

HK 50.1 Do 14:00 P Foyer
Experimental setup for photodetachment studies of the
negative positronium ionf — eSTEraN GARTNER!, HUBERT
Ceen?, CurisTorH HucENscHMIDT?, KLAUS SCHRECKENBACHZ,
Dirk ScawaLMm3, and PETER TuiroLr! — 'LMU Miinchen, Garch-
ing — 2TU Miinchen and FRM II, Garching — 3MPI fiir Kernphysik,

Heidelberg and Weizmann Institute, Rehovot, Israel

After the recent successful high-precision measurement of the Ps™ ion
(ete~e™) decay rate by our group (I' = 2.0875(50)ns~! [1]), an ex-
perimental setup has been devised for photodetachment studies of this
fundamental three-body system at the NEPOMUC high-flux positron
source at the FRM II reactor in Garching. Theoretical calculations
for the photodetachment cross section [2] will be tested in the off-
resonant regime at the two wavelengths (532 nm and 1064 nm) provided
by a high-power, high-repetition Nd:YAG laser (100 W average power,
10 kHz repetition rate). The principal feasibility has been shown in [3]
using a reflection geometry. By employing a transmission geometry, we
aim at a quantitative result and in a later stage at the production of
an energy-variable pure ortho-positronium beam, which then can drive
further experiments, e.g. spectroscopy of the 13S; — 23S transition
in positronium. First experimental results are expected mid of 2012,
when the NEPOMUC upgrade to yield an intensity significantly higher
than the current ~ 9 - 10® moderated et /s will be completed.

[1] H. Ceeh et al., Phys. Rev. A 84, 062508 (2011). [2] A. Igarashi et

Raum: P Foyer

al., New J. Phys. 2, 17 (2000). [3] K. Michishio et al., Phys. Rev. Lett.
106, 153401 (2011). tSupported by DFG under contract HA1101/13-1.

HK 50.2 Do 14:00 P Foyer
A Kelvin Probe set-up to measure the work function for
aSPECT — eCHRrIsTIAN ScHMIDT for the aSPECT-Collaboration —
Institut fiir Physik, Johannes Gutenberg-Universitdt Mainz

aSPECT is a high precision experiment testing and looking for physics
beyond the standard model. It utilizes a retardation spectrometer of
MAC-E type to measure the proton recoil spectrum in free neutron de-
cay in order to determine the electron antineutrino angular correlation
coefficient a. Currently a is determined with a precision of % ~ 5%,
whereas aSPECT aims for a precision of % =~ 0.3%. For aSPECT
the potential difference between the decay volume and the retarda-
tion electrode has to be known better than 10 mV. The same limit
have to be fulfilled for the spatial fluctuations of the potential. The
electrode system used for aSPECT is made of gold-coated copper. The
work function of gold surfaces exhibits fluctuations at a level of 100-200
mV. These fluctuations must be quantified, understood and minimised.
Therefore we have set up a Scanning Kelvin Probe System. This Kelvin
Probe set-up will also be used to measure the work function of other
precision experiments like KATRIN. This poster will present the first
measurements and results.
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HK 51: Poster — Anwendungen physikalischer Methoden

Zeit: Donnerstag 14:00-16:00

HK 51.1 Do 14:00 P Foyer
Ortsaufgeldster Lithiumnachweis im menschlichen Gehirn —
eJoser LicHTINGER!, REINER KRUCKEN!, ROMAN GERNHAUSER!,
MicHAEL BENDEL!, MarTHIAS GRAWZ, ELISABETH MUTZELZ, JUT-
TA SCHOPFER?, ZsoLT REvAY3, PETRA KUDEJOVAS, LEA CANELLAZ
und KARL ZErITELHACK? — !TU-Miinchen, Physik-Dept. E12, D-
85748 Garching — 2LMU-Miinchen, Institut fiir Rechtsmedizin, D-
80336 Miinchen — 3FRM II, D-85747 Garching

Die Anzahl der an affektiven Stoérungen erkrankten Menschen stieg
in den letzten Jahren immer mehr an. Diese Erkrankung ist auch
die h&ufigste Ursache fiir Arbeitsunféhigkeit. Die biologische Ursa-
che der affektiven Stérungen ist jedoch nur teilweise bekannt. Lithium
wird bei der Behandlung von affektiven Stérungen als Antidepressiva-
unterstiitzendes Medikament eingesetzt. Aufierdem findet es bei der
Prophylaxe von neurodegenerativen Erkrankungen Anwendung. Die
genaue Wirkungsweise des Lithiums, kritische Konzentrationen und lo-
kale Anreicherungen im Gehirn sind jedoch bisher noch ungeklart. Aus
diesem Grund wurde eine Messmethode entwickelt, um kleinste Lithi-
umspuren post mortem im menschlichen Gehirn ortsaufgelost, mit der
Hilfe von Neutronen aus der Forschungs-Neutronenquelle Heinz Maier-
Leibnitz (FRM II), nachzuweisen. Fiir diesen Messaufbau konnte eine
Nachweisgrenze fiir Lithium von BOOC{H—Q2 bestimmt werden. Wir stellen
das grundsétzliche Konzept der Messmethode und die Targetpréapara-
tion vor und zeigen die Rekonstruktion der, in den Gewebeproben ent-
haltenen, Lithiumkonzentration anhand erster Messergebnisse. Diese
Arbeit wird durch DFG (GE2296/1) unterstiitzt.

HK 51.2 Do 14:00 P Foyer
Die Winkel-kontinuierliche DSA-Methode:
Lebensdauer-Messungen mit ortssensitiven Detektorsyste-
men — eC. StaHL, J. LESKE und N. PiETRALLA — Institut fiir
Kernphysik, Technische Universitdt Darmstadt
Die Sensitivitdt der Doppler-Shift-Attenuation-Method (DSAM) fiir
die Bestimmung von Zustands-Lebensdauern unterhalb von ca. 10 ps
kann u. A. durch kontaminante Linien, die den untersuchten Ubergang

HK 52: Poster —

Zeit: Donnerstag 14:00-16:00

HK 52.1 Do 14:00 P Foyer
Production of short lived radioactive molecular Carbon
beams at ISOLDE/CERN — eCHrIsTOPH SEIFFERT!?, THIERRY
STorA2, THORSTEN KROELL!, BERNARD CREPIEUXZ, and PEKKA

SuoMINEN2 — 1TU Darmstadt — 2CERN

The ISOLDE facility at CERN offers a wide range of radioactive iso-
topes all over the nuclear chart with half lives down to milliseconds for
various types of experiments in nuclear structure. Nevertheless some
isotopes are not yet extractable in a decent amount. The reasons for
this are diverse. For the case of Carbon and Boron isotopes one rea-
son is, that the boiling point of these elements is above the maximum
achievable operation temperature of the target units. Forming with
these elements more volatile molecules, e.g. oxides or fluorides, enables
their *extraction* at accessible temperatures. Even when the molecules
are produced, the extraction is not necessarily possible. For instance
chemical reactivity might cause an irreversible interaction and losses of
the molecules with the target container material. When a chemically
inert material is used high adsorption enthalpies of the molecules on
the surface can induce sticking times for a multiple of the half live
of the isotope and thus leads to decay losses. The poster presents the
progress on this topic and shows results from on-line measurements.

HK 52.2 Do 14:00 P Foyer
Kicker fiir den FRANZ-ARMADILLO — eMAaRKUS BASTEN,
Long PHi CHAau, OLivER MEUSEL, HoLGErR PobpLECH und ULRICH
RATZINGER — Institut fiir Angewandte Physik, Goethe-Universitat
Frankfurt am Main

Die Frankfurter Neutronenquelle FRANZ [1] befindet sich im Aufbau.

Dabei werden 140 mA Protonen mit einen 175MHz-LINAC auf 2 MeV
beschleunigt. In einer Repetitionsrate von 250 kHz verlassen 45.6 ns

Raum: P Foyer

iiberlappen, sowie durch ein Verschmieren des Spektrums aufgrund ei-
nes endlichen Detektor-Offnungswinkels und der Unkenntnis des exak-
ten Nachweisortes der Strahlung im Detektor beschrankt sein.

Mit ortssensitiven HPGe-Detektoren wie dem Advanced Gamma-ray
Tracking Array (AGATA) koénnen experimentelle Spektren aufgenom-
men werden, die (quasi-)kontinuierlich sowohl in Energie als auch Po-
larwinkel des Nachweisortes im Laborsystem sind. Die Extraktion von
Zustands-Lebensdauern aus solchen 2D-Spektren stellt eine neue Qua-
litdt von DSAM Lebensdauer-Messungen dar, die insbesondere fiir
Spektren niedriger Intensitdt Vorteile verspricht, wie sie bei Experi-
menten mit exotischen, radioaktiven Ionen zu erwarten sind. Fiir diesen
Zweck wurde die winkel-kontinuierliche DSA-Methode entwickelt[1]
und in einer Analyse-Software implementiert, die auch fiir Experimente
mit nicht-ortssensitiven Detektoren genutzt werden kann. Coulomb-
Anregung und Abbremsverhalten der untersuchten Ionen in Materie
wird auf Basis von Geant4 simuliert.

Gefordert vom BMBF unter der Férdernummer 06DA90411

(1] C. Stahl, Master-Thesis, TU Darmstadt, Oktober 2011

HK 51.3 Do 14:00 P Foyer
Activation of copper by nitrogen and argon beams — eVERA
CHETVERTKOVAL2, EpIL MUsTAFIN2, ANTON BELOUSOV3, LUDMILA
Larysueva?, ULricH RarziNgeRr!, NikoLal SoBOLEVSKY?, and IvaN
Strasik? — 1IAP, Goethe-University, Frankfurt am Main — 2GSI,
Darmstadt — 3TU, Darmstadt — 4INR RAS, Moscow

Monte Carlo transport codes are widely used for various purposes in
nuclear physics, radiation protection, medical applications, accelerator
design etc. Code verification by experiments is needed to be sure that
the codes give accurate results. New data on the activation of cop-
per by a nitrogen beam of 500 MeV /u is presented and compared with
FLUKA and SHIELD simulation results. The activation of copper by a
nitrogen beam is compared to activation by an argon beam and respec-
tive simulations. This gives a chance to see the accuracy of the codes
at different projectile masses. Correspondences and discrepancies of
calculations and experiments are discussed.

Beschleuniger

Raum: P Foyer

lange Teilchen-Makro-Pulse den LINAC, welche aus 9 Mikro-Pulsen
bestehen. Mit dem ARMADILLO-Bunchkompressor [2] des Mobley-
Typs wird der Makro-Puls iiber Laufzeitdifferenz auf etwa eine Nano-
sekunde longitudinal komprimiert. Dabei werden maximale Stréme von
bis zu 7.7 A am Li-Target erwartet. Uber die (p,n)-Reaktion werden
Neutronen im astrophysikalisch relevanten Energie-Bereich bis 500 keV
produziert. Ein Bestandteil des ARMADILLOs ist der Kicker, welcher
die Mikro-Pulse auf Bahnen mit unterschiedlichen Langen ablenkt. Die
individuale Winkeldifferenz zwischen den Bahnen wird durch eine an-
gepasste Kickerplatte-Auslegung erreicht. Die Ansétze und Ergebnisse
der Auslegung-Studie wird in diesem Beitrag présentiert.

[1] U. Ratzinger et al., The Driver Linac of the Neutron Source
FRANZ, Proc. of IPAC*11, WEPS040 (2011).

[2] L.P. Chau et al., Bunch Compressor for intense Proton Beams,
Proc. of LINAC*10, TH203 (2010).

HK 52.3 Do 14:00 P Foyer
Das 1:2-Modell der gekoppelten RFQ-IH-Kombination fiir
FRANZ — eM. ScuwaRrz, M. HEiLMANN, D. MADER, O. MEUSEL,
U. RaTzINGER und A. ScHEMPP — Institut fiir Angewandte Physik,
Goethe-Universitat Frankfurt am Main

Die Frankfurter Neutronenquelle am Stern-Gerlach-Zentrum (FRANZ)
ist eine im Aufbau befindliche Forschungsanlage zur Messung von Wir-
kungsquerschnitten des langsamen Neutroneneinfangs. Dies soll zum
genaueren Verstidndnis der Nukleosyntheseprozesse in Roten Riesen
und somit zum Ursprung von rund der Halfte der schweren Elemente
jenseits von Fe-56 beitragen. Weiterhin lassen sich Riickschliisse auf
die Physik von heiffen Plasmen unter dem Einfluss von Konvektion,
Rotation und magnetischen Feldern ziehen, deren Erkenntnisse u.a.
auch fiir die Forschung an Fusionsreaktoren und zur Transmutation
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radioaktiver Abfélle Relevanz haben.

Zwei Linearbeschleuniger (4-Rod-RFQ und IH-DTL) sollen bei
FRANZ gekoppelt betrieben, d.h. nur tiber einem Hochfrequenzsen-
der mit Leistung versorgt werden. Diese Kombination ermdglicht eine
Beschleunigung des Protonenstrahls von 120 keV auf 2,03 MeV bei 175
MHz und einer Verlustleistung um 200 kW. Um das Verhalten im ge-
koppelten Betrieb genauer vorhersagen zu kénnen wurden Modelle im
Mafstab 1:2 gebaut und vermessen. Parallel laufende Computersimula-
tionen ermdglichten Vergleiche zu den realen Messwerten und zeigten
die hier liegenden Herausforderungen und Losungsansatze beziiglich
Hochfrequenzabstimmung und Feldoptimierungen.

HK 52.4 Do 14:00 P Foyer
Status des Experiments zum Strahltransport in toroidalen
Magnetfeldern an der Goethe Universitéit Frankfurt — e ApEM
Ates, MARTIN DroBA, HEIKO NIEBUHR, OLIVER MEUSEL, ULRICH
RarzINGER und JoscHkA WacNER — Institut fiir Angewandte Phy-
sik, Goethe Universitét, Frankfurt am Main

Ein niederenergetischer Ionenstrahl wurde im vorgestellten Experiment
mit toroidalen magnetischen Feldern durch einen 60° Umlenkbogen
transportiert. Es wurde ein starker Einfluss von Feldvariationen sowohl
auf die Strahleigenschaften als auch auf die Verteilung der Sekundér-
elektronen festgestellt. Diese Effekte sollten minimiert werden, um die
Injektion in den geplanten Speicherring unter Anwendung von star-
ken ExB-Driften zu gewahrleisten. Zerstorungsfreie Diagnosemethoden
wurden fiir das Experiment entwickelt und erfolgreich zur Untersu-
chung des niederenergetischen Ionenstrahls in der toroidalen Magnet-
feldkonfiguration angewandt. Dieser Beitrag présentiert experimentelle
als auch numerische Ergebnisse.

HK 52.5 Do 14:00 P Foyer
Numerische Simulation fiir niederenergetischen Hochstrom-
speicherring mit Stellarator-Konfiguration — eJoscuka Wac-
NER, ADEM ATES, MARTIN DrROBA, HEIKO NIEBUHR, OLIVER MEUSEL
und UrricH RATZINGER — Institut fiir Angewandte Physik, Goethe
Universitat, Frankfurt am Main

Die Speicherung von niederenergetischen Ionenstrahlen in einem Hoch-
stromspeicherring mit magnetischen Fiihrungsfeldern wird numerisch
untersucht. Die Motivation ist die gespeicherten Strahlen fiir Messun-
gen von priméren Fusions- und multiplen Ionisationsquerschnitten zu
verwenden.

Die natiirliche Driftkompensation wird in der vorgeschlagenen Struk-
tur mit Figure-8 Konfiguration gewéahrleistet. Es ist wichtig die gesam-
te magnetische Struktur zu optimieren und die auftretenden Variatio-
nen im Magnetfeld zwischen den Segmenten zu minimieren, um die
Einschlusszeiten zu erhéhen. Die berechneten magnetischen Flussfla-
chen und die dazugehorigen Boozer-Koordinaten werden vorgestellt.

HK 52.6 Do 14:00 P Foyer
Elektrische Ablenkung intensiver niederenergetischer Ionen-
strahlen — eHANNES DINTER, MARTIN DroBA, OLIVER MEUSEL,
ILja MUOLLER, DANIEL NoLL, ULRICH RATZINGER, PHILIPP SCHNEI-
DER, CHRISTOPHER WAGNER und CHRISTOPH WIESNER — Institut fiir
Angewandte Physik, Goethe-Universitiat Frankfurt/Main.

Die Frankfurter Neutronenquelle FRANZ wird Neutronenpulse fiir Ex-
perimente der nuklearen Astrophysik tiber die 7Li(p,n)-Reaktion be-
reitstellen. Dazu wird ein primérer Protonenstrahl mit einer Energie
von 2 MeV und einem Strom von bis zu 200 mA bendtigt, dem bereits
im Niederenergiebereich ein Vorpuls mit einer Plateaulédnge von 100 ns
aufgepragt wird. Dies gewéhrleistet ein ExB-Chopper, der am TAP ent-
wickelt wird. Wegen der hohen Ionenstrahlintensitdten und der daraus
resultierenden Eigenfelder muss die Feldverteilung des Choppersystems
prazise auf die Strahldynamik abgestimmt sein, um Abbildungsfehler
und eine Verschlechterung der Strahlqualitdt zu vermeiden. Eine wei-
tere Herausforderung besteht in einem robusten Design, um den zuver-
lassigen Einsatz des Choppers fiir den Strahlbetrieb zu gewéhrleisten
und den Einfluss strahlinduzierter Effekte zu minimieren. Dies betrifft
den Schutz der Isolatoren vor Sputtern, die Kiithlung der Deflektor-
platten sowie die Vermeidung von Hochspannungsdurchbriichen.

An einem Teststand wurden Helium-Strahlen mit einem elektrischen
Deflektor statisch ausgelenkt und die experimentellen Ergebnisse theo-
retischen Berechnungen und numerischen Simulationen gegeniiberge-
stellt. Im Pulsbetrieb wurden Ionenstrahlen verschiedener Energien ab-
gelenkt und die Ionenpulse mit einem Strahltransformator vermessen.

HK 52.7 Do 14:00 P Foyer

Untersuchungen zu Elektronenverlusten in einer Gabor-

Plasmalinse — eSTEPHAN KLAPROTH, KATHRIN ScHULTE, OLIVER
MEUSEL, MARTIN DrROBA, BENJAMIN GLAESER und ULRICH RATZIN-
GER — Institut fiir Angewandte Physik, Goethe-Universitdt Frank-
furt/Main

Durch das elektrische Raumladungsfeld der in der Gabor-Plasmalinse
eingeschlossenen Elektronenwolke, kénnen, unter Voraussetzung einer
homogenen Elektronendichteverteilung, Ionenstrahlen aberrationsfrei
abgebildet werden.

Um die Fokussierqualitat der Gabor-Plasmalinse beim Transport
hochintensiver Schwerionenstrahlen zu optimieren, ist die Kenntnis der
Plasmaparameter in Abhéngigkeit von den externen Parametern von
entscheidender Bedeutung.

Dabei sind die Elektronenverluste eng gekoppelt mit der Tempera-
tur und Elektronendichte des eingeschlossenen nichtneutralen Plasmas.
Uber das durch die Elektronen erzeugte Bremsstrahlungsspektrum,
kénnen die Verlustkanile, aber auch die Anderung der Verlustraten
in Abhéngigkeit der einschlieftfenden Felder, evaluiert werden.

In dem eingereichten Beitrag werden erste Ergebnisse dazu vorge-
stellt und im Vergleich zu numerischen Simulationen diskutiert.

HK 52.8 Do 14:00 P Foyer
CH-Rebuncher-Kavitit fiir FRANZ — eANJA SEIBEL, MANUEL
HeiLmaNN, OL1VER MEUSEL, HOLGER PobpLECH und ULRICH RATZIN-
GER — Institut fiir Angewandte Physik, Goethe Universitat Frankfurt
am Main

Die CH-Rebuncher-Kavitat schliefft die Linac-Sektion, bestehend aus
einer 4-Rod-RFQ-IH-Struktur des FRANZ-Projektes ab. Der CH-
Rebuncher sorgt dabei fiir die notige Energievariation im Aktivierungs-
mode, wobei die finale Energie des Protonenstrahls variabel zwischen
1,8 und 2,2 MeV liegt. Dagegen dient der CH-Rebuncher im Kom-
pressormode dazu die Teilchenpakete in Strahlrichtung zusammenzu-
halten, also die Phasenbreite des Strahls zu reduzieren. Es handelt
sich um einen 5-Spalt CH-Rebuncher mit einer Betriebsfrequenz von
175 MHz. Das Tuning erfolgt iiber zwei zylinderférmige Vakuumtu-
ner, wobei einer dynamisch und einer statisch sein wird. Die effektive
Shuntimpedanz liegt im Bereich von 70-80 M /m. Insgesamt hat die
Kavitat eine Verlustleistung von rund 5 kW. Die CH-Kavitéat braucht
eine effiziente Wasserkiihlung aller Oberflichen. In der Présentation
wird die Bauweise sowie das Justier-, Einschweiff- und Kiihlkonzept
der Driftrohren und Stems gezeigt. Bei der Kiihlung des Tankmantels
wird auf eine doppelwandige Wand zuriickgegriffen.

HK 52.9 Do 14:00 P Foyer

Performance of and Atomic Hydrogen Cleaning for
Semiconductor-Photocathodes at the S-DALINAC —
eNEERAJ KURICHIYANIL!, KURT AULENBACHERZ, CHRISTIAN

EckArpT!, JoacHiM ENDERs!, MARTIN Espic!, YuLiva Fritzscug!,

and MArRkUS WacNER! — lInstitute for Nuclear Physics, TU Darm-
stadt — 2Institute for Nuclear Physics, University of Mainz

We report on the performance of semiconductor photocathodes at the
source of polarized electrons at the Darmstadt superconducting elec-
tron linear accelerator S-DALINAC. Vacuum lifetimes of above 1000
hours and charge lifetimes of 54 C have been achieved between repeated
activation cycles. A standalone photocathode-rejuvenating system us-
ing atomic hydrogen is being designed for use at the S-DALINAC. In
the present two-chamber design cleaning and activation of the cathodes
will be carried out in a single chamber and a high-voltage (<10 kV)
electrode in the second chamber will be used to test the cathodes. Inclu-
sion of a transport vessel to the system enables fast transfer of cleaned
photocathodes to main source of the accelerator. A beam of up to 10
keV polarized electrons will be available for performing quantum effi-
ciency measurements and additional experiments. Improvement of vac-
uum and charge lifetimes of the cathode through systematic study of
the factors causing cathode-deterioration is one of the objectives. Cath-
ode performance is crucial for future applications of high-brightness
polarized beams such as energy-recovery accelerator schemes or polar-
ized electron targets. Supported by DFG through SFB 634 and by the
state of Hesse within the LOEWE centre HIC for FAIR.

HK 52.10 Do 14:00 P Foyer
Optische Ionenstrahldiagnose — eCHRISTOPHER WAGNER, OLI-
VER MEUSEL, ULRICH RATZINGER und HERMINE REICHAU — Institut
fir Angewandte Physik, Goethe Universitat, Frankfurt
In modernen Beschleunigerexperimenten werden immer héhere Strahl-
intensitdten bendétigt. Die Leistungsdeposition in klassischen Messin-
strumenten wie z.B. einer Schlitz-Gitter-Emittanzmessanlage wiirde
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zu dessen Zerstorung fithren. Daher ist es fiir die Diagnose hochin-
tensiver Ionenstrahlen notwendig, neue, zerstérungsfreie Methoden zu
entwickeln. Eine Moglichkeit bietet die optische Messung der Restgas-
Fluoreszenzprofile. Zu diesem Zweck wurde ein Rotationstank entwi-
ckelt, mit dessen Hilfe optische Profile in 270 Grad um den Ionenstrahl
aufgenommen werden kénnen. Unter Zuhilfenahme tomographischer
Algorithmen kann der Orts- und Phasenraum rekonstruiert werden.
Erste Untersuchungen finden an einem Heliumstrahl bei Intensitaten
kleiner als 1mA statt, um die Genauigkeit der Methode zu bestimmen
und die Funktionalitat der Algorithmen zu validieren. Diese Methode
wird am niederenergetische Protonenstrahl der Frankfurter Neutronen-
quelle am Stern-Gerlach-Zentrum (FRANZ) bei 120 keV mit 150 mA
zur Anwendung kommen.

HK 52.11 Do 14:00 P Foyer
Status Report of Superconducting CH Cavities for the
Low and Medium Energy Range — FLORIAN Dziusal,
eMarco Buscu!, MicHAEL AMBERG3, HoLcger Pobprecu!, UL-

RICH RATZINGER!, WINFRIED BARTH2, SascHA MickaT?, and Kurz
AULENBACHER® — 1IAP, Uni Frankfurt — 2GSI, Darmstadt — 3HIM,
Mainz

To demonstrate the operation ability of superconducting (s.c.) CH cav-
ity technology two structures of this type are under development at the
Institute for Applied Physics (IAP) of Frankfurt University. The con-
struction of a s.c. 325 MHz CH cavity with 7 cells and an envisaged
design gradient of 5 MV /m is finished and will be tested in the next
months under cryogenic conditions with full RF power.

Furthermore, the production study of a 217 MHz CH structure with
15 accelerating cells and a design gradient of 5.1 MV /m is finished. This
cavity will serve as demonstrator for the planned s.c. cw LINAC at GSI.
The proposed cw LINAC is highly requested to fulfil the requirements
of nuclear chemistry and especially for a competitive production of new
Super Heavy Elements (SHE) in future. A full performance test by in-
jecting and accelerating a beam from the GSI High Charge Injector
(HLI) is planned in 2013/14.

The current status of both s.c. CH cavities is presented.

HK 53: Poster — Instrumentation

Zeit: Donnerstag 14:00-16:00

HK 53.1 Do 14:00 P Foyer
Charged Particle Identification in Reactions with Open
Strangeness at MAMI — eFLorRIAN Scuurz for the Al-
Collaboration — Institut fiir Kernphysik, Johannes Gutenberg-
Universitit, Mainz

At the Mainz Microtron MAMI experiments in the strangeness sector
are being performed by the Al Collaboration, including elementary
kaon production as well as decay-pion spectroscopy of electro-produced
A-hypernuclei.

For charged particle detection three high-resolution magnetic spec-
trometers and the Kaos spectrometer, specially dedicated to the de-
tection of kaons, are used. The detector system of Kaos was upgraded
for these experiments to operate even at very forward scattering angles
with respect to the 1.5 GeV electron beam. It features a set of multi-
wire proportional chambers, a TOF system with two scintillator walls
and a Cherenkov detector of n = 1.05 aerogel.

Single-arm particle identification with Kaos for momenta up to
1.2GeV/c as well as the timing performance in coincidence measure-
ments will be presented, including the separation of e*, p—, 7+, K+
and p from nuclear targets. Where the identification of kaons on top
of a huge background of positrons is one of the major challenges of the
experiment.

This project is supported by EU HadronPhysics2 (SPHERE).

HK 53.2 Do 14:00 P Foyer
Antiproton-proton elastic scattering as a day-one experiment
at HESR — eHuaceN Xul, James RirMan!, and Qianc Hu? —
I Forschungszentrum Jiilich — 2Institute of Modern Physics CAS

The conceptual design of the luminosity monitor for the PANDA exper-
iment is based on measuring the differential elastic Antiproton-Proton
scattering rate. The detector will be located at about 10m downstream
of the target and will measure forward outgoing antiprotons which are
emitted at angles of 3-8 mrad relative to the beam axis. The polar
angle of the scattered antiproton will be reconstructed by measuring
its track with 4 planes of silicon strip detectors. The absolute precision
is limited by the lack of existing data on this system in the relevant
momentum region, therefore a day-one experiment at HESR dedicated
to antiproton-proton elastic scattering has been proposed. The goal of
this experiment is to measure a wide range of 4-momentum transfer t
(0.0008-0.1 GeV?) so that the contribution of the physical differential
distributions to the absolute luminosity uncertainty is less than 1%.
The polar angle of scattered antiprotons and the energy of recoil pro-
tons will be measured at forward angles by tracking detectors and by
thick energy detectors near 90°, respectively. The conceptual design of
the day-one experiment is finished. Part of device has been fabricated
and commissioning of them with proton-proton elastic scattering will
take place at COSY in the upcoming years.

HK 53.3 Do 14:00 P Foyer
Eine schnelle Ausleseelektronik fiir das A4 Experiment an
MAMI — eBoris GLASER fiir die A4-Kollaboration — Institut fiir

Raum: P Foyer

Kernphysik, Universitdt Mainz, Deutschland

Die Entwicklung schneller Elektronik spielt eine wichtige Rolle in der
Physik, da experimentell messbare Raten generell von der verwendeten
Ausleseelektronik begrenzt werden. Im Rahmen der A4 Kollaboration
wurde eine schnelle, parallele und hochgradig vernetzte Ausleseelek-
tronik fiir das aus 1022 PbF2 Kristallen bestehende A4-Kalorimeter
entwickelt, die in der Lage ist, die auftretende Ereignisrate von iiber
100 MHz ohne nennenswerte Totzeitverluste zu verarbeiten. Die Aus-
leseelektronik spaltet sich in zwei Hauptbereiche auf. Im ersten werden
die die eingehenden Photomultipliersignale analog mit einer Bandbrei-
te von 1 GHz verarbeitet, wobei hier die Triggerbedingungen festgelegt
werden und die zu verarbeitenden Signale analog summiert und mit
schnellen Flash-ADCs digitalisiert werden. Ein Kanal ist hierbei einem
Detektorkristall zugeordnet und mit seinen Nachbarkanélen vernetzt.
Der zweite Teil ist fiir die Histogrammierung der digitalen Signale zu-
standig. Anwendung findet das System im A4-Experiment am Mainzer
Mikrotron (MAMI), an dem die Strangeness-Beitrage zu den Vektor-
Formfaktoren des Nukleons untersucht werden. Dies geschieht iiber die
Messung der paritétsverletzenden Asymmetrie in der elastischen Streu-
ung longitudinal polarisierter Elektronen an unpolarisierten Protonen.

Der Beitrag veranschaulicht die Funktion und Realisierung der ent-
wickelten Ausleseelektronik sowie deren Verhalten im experimentellen
Betrieb.

HK 53.4 Do 14:00 P Foyer

Charakterisierung von Silizium-Streifendetektoren fiir
den PANDA MVD* — eHANs-GEORG ZAUNICK!, DARIUSCH
DEeERMANN'2, RoBERT ScHNELL! und JurapuaN Tummo! —

Helmholtz-Institut fiir Strahlen- und Kernphysik, Rheinische
Friedrich-Wilhelms-Universitdt Bonn, Nussallee 14-16, 53115 Bonn —
2Forschungszentrum Jiilich GmbH, Institut fiir Kernphysik 1, 52425
Jilich

Im Rahmen des PANDA-Experimentes am zukiinftigen Beschleuniger-
zentrum FAIR sollen Vernichtungsreaktionen des Antiprotonenstrahls
mit Protonen des stationdren Targets (Wasserstoff und schwere Ker-
ne) untersucht werden. Der Mikro-Vertex-Detektor (MVD) als Teil
des Trackingdetektorsystems soll hoch aufgeléste Spurvermessung und
das Erkennen sekundérer Vertizes ermoglichen. Die hohe Wechselwir-
kungsrate von bis zu 2-107 Ereignissen pro Sekunde bewirkt eine hohe
Strahlenbelastung der eingesetzten Komponenten iiber die Betriebs-
zeit des Detektors. Dieser Beitrag betrachtet Tests von doppelseiti-
gen Silizium-Streifendetektoren aus der Prototypenproduktion fiir den
PANDA MVD. Charakterisierungen iiber Leckstrom- und Kapazitats-
messungen sowie Ergebnisse von Bestrahlungen am Bonner Zyklotron
werden vorgestellt.

*Unterstiitzt vom BMBF, GSI FEE und JCHP, Jiilich.

HK 53.5 Do 14:00 P Foyer
Simulation of the material budget of the CBM-MVD
for the SIS-100* — eToBias TISCHLER, SAMIR AMAR-YOUCEF,
MicHAEL DEVEAUX, MicHAL KozieL, CHRISTIAN MUNTZ, CHRISTOPH
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SCHRADER, and JoAacHIM STROTH for the CBM-MVD-Collaboration
— Goethe Universitat, Frankfurt

For the reconstruction of Open Charm Hadrons with the CBM exper-
iment a Micro Vertex Detector (MVD) with an excellent resolution of
the secondary decay vertex (< 70 pm along the beam axis) is required.
To achieve this vertex resolution a material budget of a few 0.1% X is
mandatory for the individual detector stations positioned downstream
in close vicinity to the target. To further reduce the multiple scattering
the MVD operates in vacuum.

We present a design study of the MVD for SIS-100 and its imple-
mentation into the CBM simulation package CbmRoot. Based on that
a realistic estimation of the material budget of the SIS-100 MVD will
be presented and discussed.

*supported by HIC for FAIR, the GSI Helmholtzzentrum fiir Schw-
erionenforschung, BMBF grant 06FY90991, ULISI (EU-FPT)

HK 53.6 Do 14:00 P Foyer
Upgrade of the Jiilich Digital Readout System for the De-
velopment of the PANDA-MVD — eSmvone Escu!, Tosias
StockMANNs!, MaRrius C. MERTENS!, MIcHAEL RamMm?2, WILHELM
ErveENn?, and James RiTman?® for the PANDA-Collaboration — 1IKP
Forschungszentrum Jiilich — 2ZEL Forschungszentrum Jiilich

The PANDA detector is one of the main experiments at the upcoming
Facility for Antiproton and Ion Research in Darmstadt (FAIR). The
fixed target experiment will explore pp annihilation with phase space
cooled beams with momenta between 1.5 and 15 GeV /c. For the devel-
opment of the Micro Vertex Detector (MVD), the innermost tracking
detector, the evaluation of prototypes and detector parts is very im-
portant. Different prototypes of the pixel front-end chip ToPix (Torino
Pixel) need to be tested and characterized under similar conditions. To
control these devices under test (DUT) a suitable readout system is
necessary. To have similar conditions for different prototypes a mod-
ular concept of a readout system is required which can be adapted in
a simple way to the specific interface of different DUTs. To meet the
requirements of an upcoming full size ToPix prototype and online anal-
ysis an upgrade of the Jiilich Digital Readout System was developed.
The Xilinx ML605 evaluation board with the Virtex 6 is the main hard-
ware component of the upgraded system providing a 1 GBit/s optical
connection and 2 Gb DDR3 RAM. The DUT can be connected via a
160 pin free configurable connector to the FPGA. An overview about
the system componentens and measurements of the ToPix prototype
with the new readout system will be shown.

HK 53.7 Do 14:00 P Foyer
Investigation of the Position-Resolved Timing Performance
of a Time-of-Flight Detector for IMS at the FRS-ESR —
eWayNE LippERT!, MARCEL Diwiscu!, Hans GerisseLb?, Ronja
KnoBeELY2, NaraLia KuzmincHuk>2, WorLrcane Prass!:2, and
CHRISTOPH SCHEIDENBERGERD2 — 1 Justus-Liebig-Universitit GieRen

— 2GSI, Darmstadt

High-precision mass measurements of exotic nuclei can be performed
using Isochronous Mass Spectrometry at the FRS-ESR facility at GSI.
The mass values are obtained from the revolution time measurement
by a time-of-flight detector placed in the storage ring. In the detector
the ions pass a thin carbon foil and release secondary electrons, which
are then transported to micro channel plates by magnetic and electric
fields. The timing performance of the detector is of high importance
because it directly influences the mass measurement accuracy.

The timing accuracy of the detector has been investigated. An aper-
ture assembly enabling measurement of the spatially resolved accuracy
was constructed and mounted inside the detector. The setup consists
of a Si detector and a movable aperture. Only those ions that pass
through the aperture and impinge on the Si detector are considered
for the time determination. First measurements are in good agreement
with previous studies and allow one to understand the spatial contri-
bution to the timing resolution. The design of the assembly as well as
the first measurement results will be presented.

HK 53.8 Do 14:00 P Foyer
GANDALF Framework - Auslese und Triggereinheit fiir den
CAMERA Detektor — ToBias BAUMANN, MAXIMILIAN BUCHELE,
HorsT FISCHER, MATTHIAS GORZELLIK, e FLORIAN HERRMANN, PHIL-
PP JORG, Kay KONigsMANN, ToBiAs Kunz, CHRISTOPH MICHALSKI,
CHRISTIAN SCHILL, SEBASTIAN SCHOPFERER und TOBIAS SZAMEITAT
— Physikalisches Institut, Universitit Freiburg

Am COMPASS-II Experiment miissen Riickstoffprotonen unter grofien

Winkeln identifiziert werden. Mit dem dafiir entwickelten CAMERA
Detektor wird die Flugzeit der Protonen und deren Energiedepositi-
on in Szintillatorstreifen gemessen. Das GANDALF Framework stellt
ein elektronisches Auslesesystem dar, das in der Lage ist die bendtigte
Zeit- und Amplitudeninformation zu extrahieren und ebenfalls aus die-
sen Informationen in Echtzeit eine Triggerentscheidung zu fallen. Dafiir
werden auf GANDALF Modulen Pulsformalgorithmen auf die mit bis
zu 1GS/s und 12bit digitalisierten Daten online angewendet. Fiir die
Berechnung der Zeitpunkte mit einer Auflésung von besser als 50ps
sind die GANDALF Module mit Virtex-5 FPGAs ausgestattet. Zu-
sétzlich erlaubt das VXS Interface eine Kommunikation zur zentralen
TIGER Einheit des Crates. Diese ermoglicht die gemeinsame Verarbei-
tung aller Detektorkanéle zu einem Protontrigger. Fiir die Umsetzung
einer schnellen Triggerentscheidung ist das TIGER Modul mit einem
Virtex-6 SXT FPGA und einer MXM GPU ausgestattet. Die Daten-
auslese der angeschlossenen Detektorkanile kann iiber SFP+ Schnitt-
stellen des TIGER Moduls erfolgen. Dieses Projekt wird vom BMBF
und EU FP7 unterstiitzt.

HK 53.9 Do 14:00 P Foyer
Tagger electronics for the BGO-OD experiment* —
eF'rRaNCEsco MEssi for the BGO-OD-Collaboration — Physikalisches
Institut, Bonn, Germany

The BGO-OD experiment, presently under construction at the electron
accelerator ELSA at Bonn university, is intended for the systematic
investigation of the photo-production of mesons off the nucleon. The
experiment will use bremsstrahlung photons from an e~ beam incident
upon a thin metal radiator. The photon energy will be measured via
the deflection of the electrons in the magnetic field of a photon tagger.
The electrons are detected in a 128 channel hodoscope with an ex-
pected rate up to 10MHz per single channel and 50MHz for the total
detector. A coincidence between two neighbouring channels is required
to suppress background. Additional to the measurement of the photon
energy, time information from the detection of the deflected electrons
will be used for coincidence measurements in the BGO-OD experiment.
To match these requirements,a new tagger electronics was devel-
oped. The final prototype for the Front-End electronics was designed
and tested. The tests results will be presented in this poster.
*Supported by the DFG (SFB/TR-16)

HK 53.10 Do 14:00 P Foyer
Implementation of a High Resolution (<11 ps RMS) Time-
to-Digital Converter in a Field Programmable Gate Array —
Canrr Ugur!, Eucen Baver?, Nikoravs Kurz3, eJaAN MIcHEL?,
and MICHAEL TRAXLER® — lHelmholtz-Institut Mainz, Johannes
Gutenberg-Universitit Mainz, Mainz, Germany — 2?Department for
Digital Electronics, University Kassel, Kassel, Germany — 3GSI
Helmholtz Centre for Heavy Ion Research, Darmstadt, Germany —
4Institute for Nuclear Physics, Goethe University Frankfurt, Frank-
furt, Germany

A high resolution time-to-digital converter (TDC) was implemented
in a general purpose field-programmable gate array (FPGA), a re-
programmable digital chip. RMS and the time resolution of different
channels are calculated for one clock cycle (5 ns) interval and a min-
imum of 10.3 ps RMS on two channels is achieved, which yields to a
time resolution of 7.3 ps (10.3 ps/+/2) on a single channel. The TDC
can be used in time-of-flight, time-over-threshold, drift time measure-
ment applications as well as many other measurements with specific
Front-End Electronics (FEE), e.g. charge measurements with charge-
to-width (Q2W) FEE. The re-programmable flexibility of FPGAs also
allows to have application specific features, e.g. trigger window, zero
dead time etc.

HK 53.11 Do 14:00 P Foyer
Entwicklung eines Datenaufnahmekonzeptes fiir das
QCLAM-Spektrometer am S-DALINAC — eANDREAS KOH-
LER, SIMELA ASLANIDOU, JONNY BIirkHAN, UWE BONNES, JOACHIM
EnDERS, CHRISTOPH KREMER, ANDREAS KRUGMANN, PETER VON
NeEUMANN-CosEL und NORBERT PIETRALLA — Institut fiir Kernphy-
sik, Technische Universitadt Darmstadt, Germany

Das existierende Datenaufnahmesystem des QCLAM-Magnetspektro-
meters fiir Elektronenstreuexperimente am supraleitenden Darmstad-
ter Linearbeschleuniger S-DALINAC geht zuriick auf die 1990er Jahre.
Gestiegene Anforderungen und Weiterentwicklungen von Hard- und
Softwarekomponenten machen eine Neukonzeption erforderlich. Wir
stellen ein Konzept vor, das die Integration der Driftkammer-Daten
des Spektrometers im Rahmen des GSI-Multi-Branch-Systems vor-
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sieht, unter Verwendung einer Eigenentwicklung von Diskriminatoren
und TDCs auf FPGA-Basis. Dieses System erlaubt, weitere Detektor-
systeme fiir Koinzidenzexperimente einzubinden und die Daten den
Speichermedien sowie einer Online-Analyse zuzufiihren. Die entwickel-
ten Systeme sollen auf die Anforderungen fiir Drahtkammerauslese bei
GSI/FAIR iibertragbar sein.

Gefordert durch die DFG (SFB 634), durch das LOEWE-Zentrum
HIC for FAIR des Landes Hessen, durch das BMBF (06DA9040I) und
den TU-Darmstadt-GSI-Kooperationsvertrag.

HK 53.12 Do 14:00 P Foyer
A Disc-DIRC for Experiments at WASA and as a Test De-
tector for PANDA* — eEvcueENY DOROSHKEVICH for the WASA-
at-COSY-Collaboration — Physikalisches Institut, Univ. Tiibingen

For a precise measurement of the velocity of highly relativistic particles
the detection of Cherenkov light is very attractive. Detectors based on
the Detection of Internally Reflected Cherenkov Light (DIRC) - first
built and used in the BaBar experiment - are also planned for the
PANDA detector at FAIR, both in form of a barrel-DIRC and in form
of a disc-DIRC. In both cases the Cherenkov rings are reconstructed
from the internally reflected Cherenkov light deflected into position
sensitive detectors.

For the WASA Forward Detector setup a Disc-DIRC quarter has
been built, which serves both as a test module for PANDA and an
important upgrade of the WASA detector [1]. For an optimal perfor-
mance at WASA the Disc-DIRC-Quarter is tilted by 20° out of the
vertical plane. The internally reflected Cherenkov light is guided to
multi-anode photomultipliers by focussing light guides, which are made
of plexiglass, i.e. the same material the radiator is made of. Results
from first tests in the COSY beam will be reported.

[1] M. Bashkanov et al., JINST 6, C10002 (2011)

* supported by BMBF and COSY-FFE (FZ Jiilich)

HK 53.13 Do 14:00 P Foyer
Interpretation von Strahlenschiden bei mit Reaktorneutro-
nen bestrahlten MAPS* — ePauL ScHARRER fiir die CBM-MVD-
Kollaboration — Goethe-Universitat, Frankfurt

CMOS Monolithic Active Pixel Sensoren (MAPS) sollen als Sensoren in
den Mikro-Vertex-Detektoren der Schwerionenexperimente STAR und
CBM eingesetzt werden. Um dies zu ermdglichen, wurde ihre Toleranz
gegen nicht-ionisierende Strahlung um etwa zwei Gréfenordnungen von
~ 1012 neq/cm2 auf ~ 1014 neq/cm2 gesteigert.

Diese Strahlentoleranz wird durch Bestrahlung der Sensoren mit
Reaktor-Neutronen gepriift. Bei der Interpretation der Ergebnisse der
nachfolgenden Tests wurde bisher angenommen, dass die durch pa-
rasitdre Gammastrahlung des Reaktors erzeugten Oberflachenschéden
im Sensor vernachléssigt werden kénnen. Beobachtete Effekte wurden
folglich den durch die Neutronen verursachten Volumenschaden zuge-
ordnet.

Die vorliegende Studie priift die Giiltigkeit dieser Annahme fiir die
bei aktuellen Bestrahlungen anfallenden parasitdren Dosen von bis zu
3 MRad und entwickelt Empfehlungen zur Verbesserung des Messver-
fahrens.

*gefordert durch das BMBF (06FY90991), HIC for FAIR und GSI
(F&E)

HK 53.14 Do 14:00 P Foyer
Modernisierung der Anlage zur 180° Streuung am QClam-
Spektrometer des S-DALINAC — e¢CHRISTOPH KREMER, BELASH
Bozoragian, SEBasTIAN HEIL und PETER VON NEUMANN-COSEL —
Institut fiir Kernphysik, TU Darmstadt

Elektronenstreuexperimente unter 180° eignen sich hervorragend fiir
die Untersuchung transversaler Kernanregungen. Seit Mitte der 1990er
Jahre ermoglicht ein spezielles Magnetsystem am supraleitenden
Darmstéadter Linearbeschleuniger S-DALINAC die Durchfiihrung sol-
cher Experimente am QClam-Spektrometer. Der bisherige Separations-
magnet erzeugte durch seine begrenzte vertikale Offnung Untergrund
durch Wechselwirkung mit dem Strahlhalo [1]. Der geringe Abstand
der Polschuhe beschrénkte zusétzlich den Raumwinkelbereich der Mes-
sung. Um die Inbetriebnahme eines neuen Separationsmagneten mit
vergrofsertem Polschuhabstand vorzubereiten wurden die Abbildungs-
eigenschaften des resultierenden Gesamtsystems mit CST Particle Stu-
dio simuliert[2]. Der Einfluss des neuen Separationsmagneten auf die
Abbildungseigenschaften des Spektrometers wird illustriert. Gefordert
durch die DFG (SFB 634).

[1] F. Neumeyer, Untersuchung magnetischer Kernanregungen in 48 Ca
und %0 Zr mit hochauflésender Elektronenstreuung unter 180° am S-

DALINAC, Dissertation, TU Darmstadt (1997)

[2] S. Heil, Simulation des Magnetsystens des 180° Streuexperiments
am QClam-Spektrometer in CST Studio, Bachelor-Thesis, TU Darm-
stadt (2011)

HK 53.15 Do 14:00 P Foyer
Entwicklung und Bau eines DIRC-Detektors fiir das WA-
SA@COSY Experiment — eLiweN Li, ADRIAN ScHMIDT, WOLF-
GANG EvricH, CHRrRIsTOPH ADOLPH und FLORIAN HAUENSTEIN —
Physikalisches Institut IV, Universitdt Erlangen-Niirnberg, Deutsch-
land

Am COSY-Speicherring lassen sich mit dem WASA Detektor die
diversen Mesonen Zerfille in Proton-Proton-Kollisionen untersuchen.
Simulationen haben bereits die Moglichkeit zur Verbesserung des Miss-
ing Mass Spektrums durch den Einbau eines ringabbildenden DIRC
(Detection of internally reflected Cherenkov Light) im Raumbereich
des WASA-Vorwirtsdetektors gezeigt.

Nach positiven Messergebnissen eines Viertel-DIRC-Detektor-
Prototypen an einen externen Messplatz soll nun ein Demonstrati-
onsdetektor parallel zum vorhandenen Forward Range Hodoskope in
das WASA Experiment integriert werden. Dieser dient ebenfalls als
Testdetektor fiir das PANDA-DIRC-Projekt. Prasentiert werden das
mechanische Design des Detektors sowie die Performance der einzelnen
Komponenten, insbesonders der Multianoden-Photomultiplier Hama-
matsu R8900-100-M16 mit erhohter Quanteneffizienz in Hinblick auf
die Anforderungen des Experiments.

Gefordert durch BMBF und FZ Jiilich

HK 53.16 Do 14:00 P Foyer
APDs as Single-photon detectors for visible and near in-
frared wavelengths at SPECTRAP — Wiapimir BugrLak!,
VoLKER HANNEN!, eRAPHAEL JOHREN!, JoNas Maper!, WiL-
FRIED NORTERSHAUSER?3, RopoLFO SANcHEZz3, and CHRISTIAN
WEINHEIMER! — lInstitut fiir Kernphysik, Universitit Miinster —
2Institut fiir Kernchemie, Universitit Mainz — 3GSI Helmholtzzen-

trum fiir Schwerionenforschung, Darmstadt

For the SPECTRAP experiment at GSI, detectors with single-photon
counting capability in the visible and near-infrared regime are required.
For the wavelength region from 300 nm up to 1100 nm we investigate
the performance of 2 x 2 mm? silicon avalanche photo diodes (APDs) of
type S0223 manufactured by Radiation Monitoring Devices. To min-
imize thermal noise, the APDs are cooled to approximately -170°C
using liquid nitrogen. By operating the diodes close to the breakdown
voltage it is possible to achieve gains in excess of 2 - 10%. Extremely
low-noise preamplifiers are used to read out the devices. The poster
will present recent measurements that have been obtained with a gain
of 2.2 - 10%. At a discriminator threshold of 6 mV the resulting dark
count rate is in the region of 200 s~! with a photodetection efficiency
of (67 £ 7)% at 628 nm. Tests at 1020 nm result in a photodetection
efficiency of (13 &+ 3)% which, like the results at shorter wavelength, is
in the order of the APD’s quantum efficiency.

Supported by BMBF under contract number 06 MS91521.

HK 53.17 Do 14:00 P Foyer
Weiterentwicklung des experimentellen Aufbaus fiir Expe-
rimente der Form (e,e’p) und (e,e’pp) an 3He — oSIMELA
Asvanipoul!, JonNy BIRkHAN!, THOrRsTEN KRroOLL!, PETER V.
NEUMANN-COSELY, GABRIEL ScHAUMANN! und McLEAN TAYLORZ2
— Mnstitut fiir Kernphysik, Technische Universitit Darmstadt —

2University of Saskatchewan

Am Supraleitenden Darmstéddter Elektronenbeschleuniger sind Auf-
bruchexperimente der Art (e,e’p) und (e,e’'pp) am Kern 3He geplant.
Das Experiment soll am hochauflésenden QCLAM-Spektometer bei
niedrigen Impulsiibertragen realisiert werden, da es in diesem Bereich
kaum Daten gibt. Dies erlaubt einen wichtigen Test von theoretischen
Vorhersagen im Rahmen von Potenzialmodellen[1] und der effektiven
Feldtheorie[2]. Verwendet wird ein im Rahmen einer Diplomarbeit ent-
wickeltes gekiihltes Gastarget[3]. Fiir die koinzidente Datenaufnahme
wird aktuell ein Detektorball aus Siliziumzéhlern aufgebaut, mit wel-
chem die Abdeckung eines mdoglichst hohen Raumwinkels und die voll-
standige Bestimmung der Reaktionskinematik ermdglicht werden soll.
Weiterhin wird ein neu entwickeltes Konzept fiir die Positionierung des
Gastargets vorgestellt, da kommerzielle Losungen aufgrund der Beson-
derheiten des Aufbaus nicht moglich sind. Der experimentelle Aufbau
und die physikalischen Fagestellungen werden vorgestellt.
Gefordert durch die DFG im Rahmen des SFB634
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[1] J. Golak et al., Phys. Rep. 415 (2005) 89
[2] E. Epelbaum, et al., Rev. Mod. Phys. 81 (2009) 1773
[3] Oliver Schmitt, Diplomarbeit, TU-Darmstadt (2005)

HK 53.18 Do 14:00 P Foyer
Ein optimierter Algorithmus zur Simulation des Signalla-
dungstransports in MAPS* — eJoNaTHAN ENDERS fiir die CBM-
MVD-Kollaboration — Goethe-Universitat, Frankfurt

Um den Mikro-Vertex-Detektor des CBM-Experimentes auslegen zu
koénnen, werden GEANT-Simulationen benétigt. Diese miissen das An-
sprechverhalten der im Detektor verbauten CMOS Monolithic Active
Pixel Sensoren (MAPS) prézise wiedergeben. Hierzu wurde in der Ver-
gangenheit ein Digitizer entwickelt und erfolgreich eingesetzt.

Um die fiir die Simulationen benétigte Rechenzeit zu senken, wur-
de in dieser Arbeit der Digitizer weiter auf Geschwindigkeit optimiert.
Hierzu wurden Algorithmen zur Darstellung des Transports der Si-
gnalelektronen im aktiven Volumen des Sensors entwickelt und getes-
tet. Die Vor- und Nachteile dieser Algorithmen im Hinblick auf genaue
Beschreibung der Physik und benétigte Rechenzeit werden diskutiert.

*gefordert durch das BMBF (06FY9099I), HIC for FAIR und GSI

HK 53.19 Do 14:00 P Foyer
Abhéngigkeit der Spurrektionstruktionseffizienz des CBM
Mikro-Vertex-Detektors (MVD) von der Anzahl der De-
tektorstationen* — eCHRISTIAN TRAGESER fiir die CBM-MVD-
Kollaboration — Goethe-Universitat, Frankfurt

Das CBM-Experiment strebt es an, Open-Charm-Teilchen durch Auf-
finden ihres sekundéren Zerfallsvertex zu rekonstruieren. Dies erfor-
dert eine besonders effiziente Spurrekonstruktion bei Spurdichten von
~ 10/mm?2. Eine besondere Herausforderung fiir die Spurverfolgung
stellt dabei der mit 20 cm ungewdhnlich hohe Abstand zwischen dem
MVD und dem Silicon Tracking System (STS) von CBM dar.

Die vorliegende Simulationsstudie befasst sich mit der Frage, ob das
aktuelle, kostengiinstige Systemdesign fiir eine zuverldssige Spurver-
folgung hinreichend ist. Gleichzeitig wurde quantitativ gepriift, welche
Effizienzgewinne durch eine mégliche Ergénzung von zusétzlichen De-
tektorebenen zwischen beiden Detektorsystemen zu erwarten sind.

*gefordert durch HIC for FAIR, GSI Helmholtzzentrum fiir Schwe-
rionenforschung und BMBF (06FY9099I)

HK 53.20 Do 14:00 P Foyer
PANDA DIRC Simulation and Reconstruction — KrLaus
Gorzen!, Maria Parsyukb?2, Kraus PeTers!'2, CARSTEN
ScuwaRrz!, JocHEN ScHwIENING!, and eMaARrRko ZUHLSDORFL2 for
the PANDA-Collaboration — 'GSI Helmholtzzentrum fiir Schwerio-

nenforschung, Darmstadt — 2Goethe-Universitit, Frankfurt

At the future facility for anti-proton and ion research (FAIR) at GSI,
Darmstadt the PANDA experiment will study the physics of strong
interactions. A dedicated system is required which provides excellent
particle identification at a large angular and momentum range. A ring
imaging Cherenkov detector based on the BABAR DIRC (Detection of
Internally Reflected Cherenkov Light) will be used in the barrel region
around the main interaction point. Long rectangular bars with a cross
section of 17mm X 32 mm, made from synthetic fused silica, serve as
radiators and light guides.

An alternative design based on wide fused silica plates (=~ 160 mm)
offers potential cost savings compared to bars. We will present a study
of the performance of this design using Geant4 simulation and a fast
reconstruction algorithm to determine the single photon Cherenkov
angle resolution and the light yield.

Work supported by EU6 grant, contract number 515873,
DIRACsecondary-Beams, and EU FP7 grant, contract number 227431,
HadronPhysics2, and the Helmholtz Graduate School for Hadron and
Ion Research HGS-HIRe.

HK 53.21 Do 14:00 P Foyer
Performance simulation studies of a realistic model of the
CBM Silicon Tracking System — e ANNA KoTynNia for the CBM-
Collaboration — GSI Darmstadt

One of the most challenging fields of modern high-energy physics is
exploration of the phase diagram of strongly interacting matter. In or-
der to study the dynamics of phase diagram at high net baryon densi-
ties, the CBM experiment will be performed with high-energy nucleus-
nucleus collisions. Efficient charged particle tracking and high momen-
tum resolution are central performance requirements of the CBM Sil-
icon Tracking System (STS). The aim of ongoing layout studies is to

design a highly granular and low mass detector system that can track
the 1000 charged particles that are typically generated in Au+Au colli-
sions at 25 GeV /u projectile energy. A low mass detector is required to
achieve a momentum resolution down to 1%. The simulations of detec-
tor responce which have been developed include of detector responce
include complete chain of physical processes caused by a charged par-
ticle traversing the detector - from charge creation in the silicon to the
digital output signals. We will present the concept of STS geometry,
tools used for simulation of realistic detector responce together with
discussion about results of such simulations. Supported by EU-FP7
HadronPhysics3 and HGS-HIRe for FAIR.

HK 53.22 Do 14:00 P Foyer
Polarisationssensitivitit eines segmentierten HPGe-Kristalls
vom AGATA-Typ — eB. Arikuani', A. GivecHev!, A. Hrinz2,
P.R. Joun!, J. Leske!, M. Lerrmann!, O. MoLLErR!, N.
PieTraLLAl und C. ROpER! — !Institut fiir Kernphysik, Techni-
sche Universitéit Darmstadt, Germany — 2Subatomic Physics division,
Chalmers University of Technology, SE-412 96 Gothenburg, Sweden

Die Paritat angeregter Kernzusténde ist neben Anregungsenergie und
Spin eine wichtige Observable fiir die Kernstruktur. Zu ihrer Bestim-
mung wird in der sog. Compton-Polarimetrie die Compton-Streuung
der aus den angeregten Zustinden ausgesendeten Quanten genutzt[1].
Das Darmstadt GAmma-ray Tracking Assembly (DAGATA), das zu
diesem Zweck in KRF-Experimenten am Darmstadter S-DALINAC
verwendet werden soll, besteht zurzeit aus einem 36-fach segmentierten
HPGe AGATA-Kristall. Die hohe Orts-, Energieauflésung und Nach-
weiseflizienz fiihren zu einer groferen Polarisationssensitivitédt im Ver-
gleich zu konventionellen Compton-Polarimetern. Ein Formalismus fiir
die Polarisationsanalyse fiir ein hoch segmentiertes Polarimeter wurde
hergeleitet[2]. Dieser Formalismus und die Ergebnisse eines Kalibrie-
rungsexperiments mit einer 5°Co-Quelle zur Bestimmung der Polari-
sationssensitivitdt des DAGATA-Polarimeters werden préasentiert.

*Gefordert durch DFG (SFB 634) und LOEWE (HIC for FAIR)

[1] U. Kneissl, N. Pietralla, Andreas Zilges, J. Phys. G: Nucl. Part.
Phys. 32 R217 [2| B. Alikhani et al, Nucl. Instr. Meth. Phys. Res. A
(subm. 2011)

HK 53.23 Do 14:00 P Foyer
Time of flight with a segmented plastic finger detector at high
particle rate — eFRrEDERIC AMEIL!, MIrosLAv DANCHEVZ, PLa-
MEN Boutacukov?, JaN Kurcewicz!, STEPHANE PIETRI}, DAMIAN
RALET!, JORGEN GERL', and NorBERT PIETRALLAS — 1GSI, Darm-
stadt, Germany — 2University, Sofia, Bulgaria — 3TU, Darmstadt,
Germany

Improved primary beam intensities and implementation of fast ramp-
ing time converts directly into higher yields of exotic nuclei. Improve-
ments to tracking detectors are necessary to allow for higher rates.

The segmented plastic finger detector was refurbished, tested and
used in several beam times at the FRS and a better resolution was
obtained compared to conventional scintillator detectors especially at
high particle rate (> 108 Hz).

A new finger detector with higher segmentation is under develop-
ment, it can allow for still higher rate and can be also used as tracking
detector for the SuperFRS.

HK 53.24 Do 14:00 P Foyer
Test and characterization of a trigger loggic firmware for
a VME module. — eDamiaN RALET!, HAKAN T. JOHANSSONZ,
STEPHANE PieTRI', JUERGEN GERL!, and NORBERT PIETRALLAS
for the AGATA-Collaboration — 'GSI, Darmstadt, Germany —
2Chalmers University, Goeteborg, Sweden — 3TU, Damstadt, Ger-

many

For the PRESPEC collaboration and for the preparation of the
AGATA campaign at GSI a firmware called TRigger LOgic (TRLO)
was installed on the FPGA (Field Programmable Gate Array) of the
VME module, the VULOM4. This software was configured to mimic
the PRESPEC trigger, and was tested during summer 2011. The pur-
pose of the test were:

(i) to check if the generation of triggers were coherent with the one
made with NIM electronics.

(ii) to compare the required time to generate the readout gates.

(iii) to test the integration of the module in the PreSPEC DAQ.

The results confirmed our expectations, and this module will be used
for the AGATA campaign at GSI.

HK 53.25 Do 14:00 P Foyer
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Temperature dependent gain stabilization of CsI(T1) de-
tectors using Pulse Shape Analysis * — eJorL Sival?, En-
rico Fiori'2, BastiaN LoosERY2, DENIZ SavRANY2, and MATIAZ
VENCELJ3 — lExtreMe Matter Institute EMMI and Research Divi-
sion, GSI Helmholtzzentrum, Darmstadt, Germany — 2Frankfurt In-
stitute for Advanced Studies FIAS, Frankfurt — 3Institut JoZef Stefan,
Ljubljana, Slovenia

For accurate Energy measurements in y-ray spectroscopy with CsI(T1)
detectors temperature variations have to be precisely monitored be-
cause of the temperature-dependent scintillation properties of CsI(Tl)
Crystals and the temperature-dependent gain of photo-sensors. Since
the time constant in the scintillation process also depends on the tem-
perature, these effects can be compensated by analyzing the time de-
pendent pulse shape of detector signals. The method uses the corre-
lation between the gain and the pulse-shape to correct the effect of
the temperature. The aim of this method is to conserve good energy
resolution in a temperature varying environment, without the need to
measure the temperature of the detector systems externally. The suit-
ability of the method was investigated using in addition also external
temperature measurements of the crystal in the temperature range of
0°C to 60°C. First results will be presented.

* Supported by the Alliance Program of the Helmholtz Association
(HA216/EMMI)

HK 53.26 Do 14:00 P Foyer
Coil Tests for the Neutron Lifetime Experiment PENeLOPE
— o ANDREAsS SENFT for the PENeLOPE-Collaboration — Technische
Universitdt Miinchen, Physik Department

The lifetime 7, of the free neutron provides important information for
cosmological models as well as for tests of the Standard Model of par-
ticle physics. The current PDG average value includes measurements
which scatter by about 60. Thus, at the Physik Department of Tech-
nische Universitat Miinchen, PENeLOPE, a novel experiment in order
to determine 7, and to clarify the situation, is under way. Ultra-cold
neutrons (UCNs) will be trapped in a magnetic gradient field, which is
produced by superconducting coils in a multipole configuration. The
poster will explain the particular requirements for the coils due to the
special coil geometry and polarity employed as well as the recently
installed test facility, which is used for prototype tests and will after-
wards be used to test and train the coils installed in PENeLOPE. In
addition, a quench monitoring and protection system to analyze the
voltage signal and to protect the experimental setup in case of a quench
will be presented. Finally, the tests with a prototype solenoid, which
showed promising results, as the required values were reached and even
exceeded, will be presented.

The project is supported by the Excellence Cluster ”Origin and
Structure of the Universe*, Deutsche Forschungsgemeinschaft and
Maier-Leibnitz-Laboratorium Garching.

HK 53.27 Do 14:00 P Foyer
Development of a time projection chamber for Crystal Ball at
MAMI — eOLIVER STEFFEN, MARTIN HATTEMER, MARTIN WOLFES,
and WorLrcang GraDL for the A2-Collaboration — Institut fiir Kern-
physik, Johannes Gutenberg-Universitdt Mainz, D-55099 Mainz

The Crystal Ball Collaboration uses energy tagged bremstrahlung pho-
tons produced from the MAMI electron beam to study photo-induced
reactions on nucleons and nuclei. The Crystal Ball/TAPS 4 calorime-
ter setup is optimized for the detection of neutral final states. Charged
particles are identified and measured by the inner detector system in-
cluding a two layer MWPC. The increased rate of charged particles
in current and future experiments exceeds the rate capability of these
MWPCs. We study the possibility to construct a small Time Projection
Chamber with triple GEM readout as a replacement. Besides higher
rate capabilities, such a detector allows real track reconstruction with
better angular resolution and may contribute to particle identification.
A small TPC prototype with triple-GEM readout is used together with
simulation studies to investigate track resolution and detector geome-
try in order to build a new compact tracking device meeting the strin-
gent space requirements for a tracking detector for the Crystal Ball
experiment. This poster will give an overview of the current status of
the project.

HK 53.28 Do 14:00 P Foyer
Optical Properties of Radiators for the PANDA Barrel
DIRC — Roranp HourLer!':?, eGrzrcorz KaLicy!?, DOROTHEE
LeaMmann!, Kravs PrTErs!'?, GrEorc ScHEPERs', and CARSTEN
Scuwarz! for the PANDA-Collaboration — 'GSI Helmholtzzentrum

fiir Schwerionenforschung, Darmstadt — 2Goethe-Universitéit, Frank-
furt

PANDA is a next generation hadron physics detector under design for
the Facility for Antiproton and Ion Research (FAIR) at Darmstadt,
Germany. The main system responsible for charged particle identifica-
tion in the barrel part of the detector will be the Cherenkov counter
DIRC (Detector of Internally Reflected Cherenkov light).

The performance of the Barrel DIRC strongly depends on the sur-
face quality and optical properties of long, rectangular bars made from
synthetic fused silica, which are used as radiators and light guides to
transmit the Cherenkov photons over long optical pathlengths with a
large number of internal reflections.

A motion-controlled laser setup was built to check the optical prop-
erties of the DIRC bars. Results of the measurements of the bulk
attenuation and reflection coefficient at multiple wavelengths will be
presented for bars produced by several manufacturers using different
polishing methods.

Work supported by EU6 grant, contract number 515873,
DIRACsecondary-Beams, EU FP7 grant, contract number 227431,
HadronPhysics2, and the Helmholtz Graduate School for Hadron and
Ton Research HGS-HIRe.

HK 53.29 Do 14:00 P Foyer
Eine automatische Schwellwertkalibrierung fiir den Prototy-
pensensor des Mikro-Vertex-Detektors am CBM-Experiment
— eMicHAEL WIEBUSCH, CHRISTOPH SCHRADER, BERTRAM NEU-
MANN, BorisLav MiLanovic, CHRISTIAN MUNTZ und JOACHIM
StroTH fiir die CBM-MVD-Kollaboration — Goethe Universitét,
Frankfurt

Aufgrund ihrer besonderen Eigenschaften werden digitale Monolithic
Active Pixel Sensoren (MAPS) in dem Micro-Vertex-Detektor (MVD)
des zukiinftigen CBM Experimentes eingesetzt.

Hinsichtlich der Kalibrierung dieser Sensoren besteht das Problem,
einen geeigneten Schwellwert (Threshold) zu setzen, ab dem ein Pi-
xel als ausgelost gilt. Diese Schwellwerte werden durch sensorinterne
Digital-Analog-Converter (DAC) programmiert, welche zusétzlich die
analoge Spannung als Referenz ausgeben. Fertigungsbedingt besitzen
die DACs gewisse Toleranzen, die ein Ausmessen ihres individuellen
Verhaltens erfordern. Weiter ist es von Noten die Reaktion der DACs
auf Temperaturschwankungen und radioaktive Strahlung zu untersu-
chen.

Dieser Beitrag stellt den Aufbau und die Funktionsweise einer hoch-
integrierten Messaparatur dar, welche die automatische Kalibrierung
der Schwellwerte in das Auslesekonzept des MVDs integriert.

*supported by HIC for FAIR, the GSI Helmholtzzentrum fiir Schwe-
rionenforschung, BMBF grant 06FY90991

HK 53.30 Do 14:00 P Foyer
Data Acquisition System for DAGATA Compton Polarime-
ter — oA. Givecuev', B. Arikuani', A. Hrinz?, J. Leske!, O.
MoLLER!, N. PieTrALLA', and C. ROpEr! — llnstitute for Nu-
clear Physics, Darmsatdt, Germany — 2Subatomic Physics Devision,
Chalmers University of Technology, Gothenburg, Sweden

Polarization measurements of high-energy gamma-rays require a po-
larimeter with high polarization sensitivity. To achieve this a complex
detector array has been designed. To setup and operate such a detec-
tor array a special data acquisition system is required. The DArmstat
GAmma-ray Tracking Assembly (DAGATA) is a detector array based
on three highly segmented HPGe detectors of the AGATA type[1]. Its
36-fold segmented germanium crystals significantly enhance the polar-
ization sensitivity. For its readout a new type of data acquisition system
was designed. It includes commercially available flash-ADC modules.
The new system is based on Digital Signal Processing technology and
replaces all standard analog modules used up to now. Controlled by
a computer with specially designed software it provides the necessary
data for the polarization measurements. The Data Acquisition System
was tested in a polarization measurement|2| in IKP of Technical Uni-
versity Darmstadt . The structure and performances of the Data Ac-
quisition System for the polarization measurements will be presented.

* Funded by DFG (SFB 634) and LOEWE (HIC for FAIR)

[1] S. Akkoyun et al, Nucl. Instr. Meth. Phys. A, In Press (2011)

[2] B. Alikhani, A. Givechev et al, subm. Nucl. Instr. Meth. Phys. A
(2011)

HK 53.31 Do 14:00 P Foyer
Entwicklung des experimentellen Aufbaus zur Spektrosko-
pie von Doppel-A-Hyperkernen am PANDA-Experiment
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— SEBASTIAN ]BLE.SER1

, FeLicE Iazzi2, Ivan KojouHaRrRov3, Jo-
sEF Pocnopzarral, Avricia SancHEz LorReNTE? und eMARCELL
SteINEN! fiir die PANDA-Kollaboration — !Institut fiir Kernphysik,
JGU Mainz — 2Politecnico di Torino and INFN, Sez. di Torino, Italien
— 3GSI Helmholtzzentrum fiir Schwerionenforschung, Darmstadt —

4Helmholtz-Institut Mainz

Einer der Schwerpunkte des PANDA-Experiments wird die ~-
Spektroskopie von Doppel-A-Hyperkernen sein. Dazu ist eine Modifi-
kation des Standard-PANDA-Detektors nétig. Diese besteht aus einem
speziellen internen Kohlenstofftarget, einem aktiven sekundiren Tar-
get, aufgebaut aus alternierenden Schichten aus Siliziumstreifendetek-
toren und Absorbermaterialien, und einem Array aus hochauflésenden
Germaniumdetektoren. Diese Komponenten miissen im starken Ma-
gnetfeld und im hohen Teilchenfluss innerhalb des PANDA-Detektors
betrieben werden kénnen.

Dieser Beitrag zeigt den aktuellen Entwicklungsstand der Kompo-
nenten des PANDA-Hyperkern-Experiments.

Dieses Projekt wird unterstiitzt durch das BMBF (Vorderpro-
gramm: 06MZ9182) und EU HadronPhysics2 (SPHERE).

HK 53.32 Do 14:00 P Foyer
Design of a Condensed Krypton Source (CKrS) at the cryo-
pumping section of KATRIN — STeEPHAN BAUER, RICHARD
BorTEscH, eBENJAMIN GREES, DANIEL SpPiTZER, and C. WEIN-
HEIMER for the KATRIN-Collaboration — Institut fiir Kernphysik,
Universitat Miinster

The KArlsruhe TRItium Neutrino experiment will measure the end-
point of the tritium-B-spectrum by means of an electrostatic retarding
spectrometer (MAC-E-Filter), which will allow determination of the
mass of the Ue with 200meV/c2? sensitivity (90% C.L.). To achieve
this, it is necessary to monitor the retarding voltage of the spectrom-
eter with 3ppm precision, which is realized using a combination of a
high voltage divider and a monoenergetic source of conversion electrons
(83™Kr). For this purpose, a condensed Krypton source (CKrS) will
be installed at the Cryogenic Pumping Section (CPS) of the KATRIN
experiment. The CKrS will be mounted on an UHV manipulator to be
able to scan the whole flux tube of KATRIN. To control the thickness
of the condensed gas in the source, a specialized ellipsometry setup
with analyser and detector in the vacuum has been developed. An-
other upgrade to the CKrS is the installation of an ablation laser, to
remove residual gas contaminations from the substrate. This project
is funded by the BMBF under contract number 05A11PM2.

HK 53.33 Do 14:00 P Foyer
Methoden zur geometrischen Charakterisierung eines grofi-
flichigen Szintillationsfaser-Detektors — MaIik BiroTH, AN-
SELM Essir und ePEPE GULKER — Institut fiir Kernphysik, Johannes
Gutenberg-Universitat, Mainz

Am Mainzer Mikrotron MAMI wird im Elektronenarm des KAOS-
Spektrometers ein grofiflachiger Szintillationsfaser-Detektor betrieben.
Die bei einem Faserdetektor mit 9216 Fasern pro Ebene herstellungs-
bedingten Schwankungen in geometrischen Grofien, wie die genaue Po-
sition der verschiedenen Fasern eines Kanals, der relative Versatz der
Faserbiindel untereinander und die Ausrichtung der Photomultiplier in
3 Freiheitsgeraden, sollen quantifiziert und in Korrekturen eingebracht
werden. Hierzu wurden verschiedene Methoden entwickelt: In einem
Kalibrierungsaufbau werden mittels einer °°Sr-Quelle automatisiert
die absoluten Positionen der einzelnen Fasern trianguliert. Unter Zuhil-
fenahme einer kalibrierten Kamera sowie Techniken aus der Bildverar-
beitung (Harris-Detektor, Hough-Transformation) kénnen optisch der
Versatz einzelner Faserbiindel, sowie die Scherung einer ganzen Ebene
vermessen und korrigiert werden.

Dieses Poster stellt die entwickelten Methoden und Messungen, de-
ren Analyse, sowie die Berechnungen von Korrekturfaktoren vor.

Gefordert durch EU HadronPhysics2 (SPHERE)

HK 53.34 Do 14:00 P Foyer
Implementation of a Forward Tracking System for PANDA* —
eMARTIN JoHANNES GALUskal, Rabpostaw KaraBowicz?, WoLF-
GANG KUnN', JENs SOREN LANGE', and BiorN Spruck! for the
PANDA-Collaboration — 'II. Physik. Inst., JLU Giefen — 2GSI

The PANDA experiment at the future FAIR facility at GSI Darm-
stadt is planned to start operation in 2017 utilizing antiproton beams
with beam momentum resolutions of Ap/p < 2-1075. In particular,
PANDA is well fit to perform resonance scans of exclusively produced
charmonium(-like) states and thus provide absolute measurements of

resonance widths.

In this poster we will report on the current status of the imple-
mentation of a forward tracking system for the PANDA detector. The
forward tracking is of particular importance as PANDA is a fixed tar-
get experiment, and thus in charmonium production a large fraction
of final state particles will be boosted toward forward angles. The key
challenges for the implementation of a forward track finder and track
fitter arise from a complicated magnetic field map as PANDA is com-
prised of a barrel part with a solenoid field of B, = 2 T and a forward
detector part with a dipole field of B - L = 2 Tm. The interference of
the magnetic fields has to be taken into account. Furthermore, the for-
ward tracking requires a matching of hits from numerous subdetectors
(e.g. axial and stereo straw tubes, straw tube planes perpendicular to
the beam axis, GEM tracker, etc.) with high accuracy.

* This work was supported in part by BMBF (06GI91071) and the
LOEWE-Zentrum HICforFAIR.

HK 53.35 Do 14:00 P Foyer
Vienna Progress Report on the New Facility PERC —
oGERTRUD KoNRAD for the PERC-Collaboration — Atominstitut, TU
Wien, Austria

Measurements of neutron decay observables address important open
questions of particle physics and are generally complementary to di-
rect searches for new physics beyond the Standard Model (SM) in
high-energy physics. Main emphasis lies on the search for evidence of
possible extensions to the SM and searches for new symmetry concepts.

PERC will perform high-precision measurements of neutron decay
correlations at the beam facility MEPHISTO of the FRM-II in Garch-
ing. We will present

a) a novel spatial magnetic neutron spin resonator, MONOPOL.
High-precision measurements with PERC require a perfect knowledge
and control of the key parameters of the neutron beam, i.e., wavelength
distribution, degree of polarization, and time structure.

b) a superconducting magnet system. PERC is designed as a source
of neutron decay products. The charged decay products are collected
by a strong magnetic field directly from inside a neutron guide.

¢) a system for particle spectroscopy. Depending on the decay pa-
rameters studied, the analysis of the decay products must be performed
with different and specialized detectors.

HK 53.36 Do 14:00 P Foyer
Development of a routing/switching mechanism for a Com-
pute Node system — oSOREN FLEISCHER', WoLFaaNnc KUHNT,
JENs SOrREN Lance!, THomas GEssLEr!, Davip MtNcHOow!, and
Hao Xu'2 — MI. Physikalisches Institut, Uni Giessen — 2IHEP,
China

Our group is currently developing an ATCA based system of com-
pute nodes (CN), which is proposed for data readout and online data
processing at PANDA and the BELLE-2 PXD. Each CN is equipped
with 4 Virtex-5 FPGAs running algorithm IP cores. In order for these
cores to communicate with each other over RocketIO and/or serial
link, a routing and switching mechanism is to be developed. The sys-
tem should automatically recognize the map of the network as well as
changes to it and build/update the routing information accordingly.
Management of the routing information will be done using a com-
puter connected to the ATCA shelf managers over ethernet to retrieve
information about which algorithm IP cores are present in which loca-
tion, and to update the switch IP cores’ routing/forwarding tables.

HK 53.37 Do 14:00 P Foyer
Eigenschaften von 238UFg als Detektorgas in einer Ionisati-
onskammer — eMARTIN FREUDENBERGER', CHRISTIAN ECKARDT!,
Joacuim Enpers!, ALr Gook!, Jorec HEHNER?, PETER VON
NEUMANN-COSEL!, ANDREAS OBERSTEDT®'?, STEPHAN OBERSTEDT?
und Haik Simon? — llnstitut fiir Kernphysik, TU Darmstadt
— 2GSI-Helmholtzzentrum fiir Schwerionenforschung, Darmstadt —
3 Akademin for Naturvetenskap och Teknik, Orebro Universitet, Schwe-
den — 4Fundamental Fysik, Chalmers Tekniska Hogskola, Géteborg,

Schweden — SEC-JRC IRMM, Geel, Belgien

Die experimentelle Untersuchung von Photonen-induzierter Kernspal-
tung an verschiedenen Uran-Isotopen bietet eine Fiille an Informatio-
nen, die fiir eine mikroskopische Beschreibung des Spaltprozesses in
Aktiniden-Kernen von Bedeutung sind. Einige dieser Informationen,
wie die Energieabhéngigkeit der Spaltmoden, die Massen-und Winkel-
verteilung der Spaltfragmente oder die Untersuchung paritétsverlet-
zender Effekte, sind derzeit Gegenstand aktueller Forschung. Um die
Targetmasse moglichst hoch und den Energieverlust der Fragmente
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im Target moglichst gering zu halten, wurde ein aktives Gas-Target
entwickelt. Dazu wurde zunichst das Verhalten von UFg als mdogliche
Zahlgaskomponente sowohl qualitativ als auch quantitativ untersucht.
Diese Arbeit wurde in Teilen unterstiitzt durch den SFB 634 der
DFG, den Kooperationsvertrag zwischen der TU Darmstadt und der
GSI sowie das LOEWE-Zentrum HIC for FAIR des Landes Hessen.

HK 53.38 Do 14:00 P Foyer
Design of a pulsed angular selective electron gun for the KA-
TRIN main spectrometer — eDANIEL WINZEN, VOLKER HAN-
NEN, HANS-WERNER ORTJOHANN, MICHAEL ZACHER, and CHRISTIAN
WEINHEIMER for the KATRIN-Collaboration — Institut fiir Kern-
physik, Westfélische Wilhelms-Universitit, Miinster

The KATRIN (KArlsruhe TRItium Neutrino mass) experiment will
study the tritium (-spectrum near the endpoint of 18.6 keV, aiming to
measure the mass of the electron antineutrino. Using an electrostatic
retarding spectrometer (MAC-E-Filter), the projected sensitivity for
my, is 200 meV/c? at 90% C.L..

In order to map out the electric and magnetic fields in the main spec-
trometer, an angular selective electron gun is currently being devel-
oped. The e-gun uses an UV-Laser to produce electrons via the photo-
electric effect from a copper substrate which are then accelerated elec-
trostatically. It features a small energy spread of approx. 0.1 eV, a
sharp emission angle and will be able to cover the whole magnetic flux
tube of KATRIN. Using a pulsed laser it is also possible to investigate
the time of flight (TOF) of electrons through the spectrometer, offer-
ing enhanced sensitivity to spectrometer properties far away from the
analysing plane. By comparing information from transmission func-
tion measurements and TOF data with Monte Carlo simulations of
the setup, one will be able to achieve a detailed understanding of the
spectrometer properties.

This project is funded by the BMBF under contract number
05A11PM2.

HK 53.39 Do 14:00 P Foyer
Investigation of surface homogeneity of mirrors for the CBM-
RICH detector and low-mass di-electron feasibility stud-
ies* — eELENA LEBEDEVA for the CBM-RICH-Collaboration — GSI,
Darmstadt, Germany

The Compressed Baryonic Matter (CBM) experiment at the future
FAIR facility will study compressed nuclear matter at moderate tem-
perature and high net-baryon density. The created matter will among
other things be studied via the di-lepton decay channels of rare probes
such as low-mass vector mesons. The vector mesons are an ideal tool
to study the properties of the medium as they are penetrating probes
not interacting with the medium. A clean and efficient identification of
lepton pairs is therefore indispensable. The CMB RICH detector is the
central di-electron identification detector. It will be operated with CO2
radiator gas, MAPMTs as photodetector and spherical glass mirrors
as focussing element. A high quality of the mirrors in terms of reflec-
tivity and surface homogeneity is required. In this contribution DO
measurements to quantify the surface homogeneity will be presented.
Furthermore, implementing realistic detector responses, the feasibility
of low-mass di-electron measurements will be shown.
*supported by the LOEWE center HIC for FAIR

HK 53.40 Do 14:00 P Foyer
Scintillating screens for high current ion beam diagnostics
— oEiko GorricH! and OLiver KesTER''2 — 1Goethe Universitit
Frankfurt am Main, Deutschland — 2GSI, Darmstadt, Deutschland

Scintillating screens are commonly used at accelerator facilities, how-
ever their imaging qualities are not well understood, especially for high
current ion beam operation. Several types of radiation-hard inorganic-
materials were investigated for various ion species and energies of 4.8
and 11.4 MeV /u. Ceramic Al203 showed the best results compared to
other ceramics like ZrO2 : Y or quartz glass Herasil 102. A model for
the response to an ion beam has been developed. It is based on the ra-
dial dose distribution of the ions, estimations concerning the behavior
in the overlapping regions and a maximal energy dose which can be
converted inside the material, as proposed by Michaelian et al. This
model was applied to Al203, can describe the observed saturation ef-
fect and is able to reconstruct saturated images. Detailed spectroscopic
investigations were performed, to determine the influence of the ion
beam intensity on the luminescence spectra emitted by the materials.
Further more, the imaging properties of Al1203 was investigated for
different emission wavlenght. The F+-emission (340 nm) of the A1203
is more stable over time compared to the F0-emission (420 nm).

HK 54: Hadronenstruktur und -spektroskopie

Zeit: Freitag 11:00-13:00

Gruppenbericht HK 54.1 Fr 11:00 RW 1
Hadron physics with WASA-at-COSY — eParrick WURM for
the WASA-at-COSY-Collaboration — Institut fiir Kernphysik and
Jiilich Center for Hadron Physics, Forschungszentrum Jiilich, Germany

The Wide Angle Shower Apparatus (WASA) is a close to 47 detec-
tor which is used to study the hadronic production and the decays of
light mesons. Extended beam times at high luminosities enable to mea-
sure rare meson decays, which are used to scrutinize symmetries and
symmetry breaking mechanisms in hadronic systems and to test Chiral
Perturbation Theory, for example with n — 77~ 70 and n — 7t 7= ~.
The electron and pion decay plane of the decay n — nT7n"ete™ is
sensitive to a possible flavor conserving CP violation. A better un-
derstanding of the hadron structure can be achieved by a precise de-
termination of transition form factors, which can be measured in the
decays n — ete v, n — eTe"ete™ or w — nVete. Additionally,
the branching ratio of 7 — ete~ete™ is measured, since there exists
currently only one experimental value. Signs for new physics beyond
the Standard Model is searched for in 7% and 7 decays into a single
lepton pair. The talk will give an overview of these WASA-at-COSY
activities and also about other topics like the ABC effect.

HK 54.2 Fr 11:30 RW 1
Meson Transition Form Factors at BABAR — eKONRAD
GriessINGER for the BABAR-Collaboration — Institut fiir Kern-
physik, Universitat Mainz, Deutschland

At electron-positron colliders like the PEP-II rings at SLAC (Stan-
ford), meson transition form factors can be accessed through ~)~(*)-
processes. We present recent BABAR results for the cross sections of
the ~y*-fusion reaction resulting in either 79, i or 7/, where one of the
photons is quasi-real (Q? ~ 0). The yy* production cross section in

Raum: RW 1

such a single-tag measurement is proportional to the transition form
factor F(Q?). After extracting F'(Q?), models to compute the contri-
bution of the hadronic light-by-light scattering process to the standard
model predicition of the muon anomaly (g, — 2) can be tested via the
transition form factor’s Q2 dependence.

HK 54.3 Fr 11:45 RW 1
Analyse des Zerfallskanals ¢(2S) — y(rt7~n) bei BES-III —
eMicHAEL LEVYHE fiir die BES III-Kollaboration — Lehrstuhl fiir Ex-
perimentalphysik I, Ruhr-Universitdt Bochum

Das BES-III Experiment, welches am Beijing-Elektron-Positron-
Speicherring BEPCII aufgebaut ist, konnte bisher unter anderem einen
Datensatz von mehr als 100 Millionen (2S5)-Zerféllen aufzeichnen. Mit
diesem weltgrofiten Datensatz ist es moglich, auch Reaktionskanéle mit
geringen Wirkungsquerschnitten zu untersuchen.

In diesem Vortrag wird die Analyse des radiativen Zerfallskanals
¥(2S) — (7t 7~ n) vorgestellt.Es werden die beobachteten, in 7+ 7~ n
zerfallenden Resonanzen diskutiert, und hierbei insbesondere der Fo-
kus auf den Glueball-Kandidaten 1(1405) gelegt.

HK 54.4 Fr 12:.00 RW 1
Central and spin-spin heavy-quark potentials from QCD —
e ALEXANDER LascukA, NORBERT KAISER, and WOLFRAM WEISE —
Physik Department, Technische Universitdt Miinchen, D-85747 Gar-
ching, Germany

Potential models with several free parameters have been used in the
past to reproduce the experimentally observed charmonium and bot-
tomonium spectra. Nowadays heavy-quark potentials can be derived in
QCD from first principles. The spin-dependent heavy-quark potential,
necessary to describe the hyperfine splittings, has been studied recently
in a new lattice QCD approach. We show that the spin-spin potential,
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as well as the central potential, can be extended to short distances by
matching the lattice results to the corresponding potentials derived in
perturbative QCD. These matched potentials have only a single free
parameter, an overall additive constant, and can be used to calculate
quarkonium spectra. We find that the empirical hyperfine splittings in
the ground states of charmonium and bottomonium can be accurately
reproduced. Furthermore, we extract values for the charm and bottom
quark masses and compare to other mass schemes.

Work supported in part by BMBF, GSI and by the DFG Excellence
Cluster “Origin and Structure of the Universe”.

HK 54.5 Fr 12:15 RW 1
Dynamical light vector mesons in low-energy scattering of
Goldstone bosons. — eIcor DANILKIN, LAURA GiIL, and MATTHIAS
Lurz — GSI, Planck Str. 1, 64291 Darmstadt, Germany

We present a study of Goldstone boson scattering based on the flavor
SU(3) chiral Lagrangian formulated with vector mesons in the ten-
sor field representation [1]. A coupled-channel channel computation is
confronted with the empirical s- and p-wave phase shifts, where good
agreement with the data set is obtained up to about 1.2 GeV. There
are two relevant free parameters only, the chiral limit value of the pion
decay constant and the coupling constant characterizing the decay of
the rho meson into a pair of pions. We apply a recently suggested ap-
proach that implements constraints from micro- causality and coupled-
channel unitarity. Generalized potentials are obtained from the chiral
Lagrangian and are expanded in terms of suitably constructed confor-
mal variables. The partial-wave scattering amplitudes are defined as
solutions of non-linear integral equations that are solved by means of
an ND ansatz.

[1] I.V. Danilkin, L.I.LR. Gil, M.F.M. Lutz, Phys.Lett. B703 (2011)
504-509

HK 54.6 Fr 12:30 RW 1
GPDs measurement using DVCS process at ENC/FAIR —
eDonNGHEE KaNcg — Institut fiir Kernphysik, Universitdt Mainz, Ger-
many

Generalized Parton Distributions (GPDs) describe simultaneously dis-
tributions for the transverse position and longitudinal momentum of
partons inside the nucleon. The Deeply Virtual Compton Scattering
(DVCS) process on the proton, ep — ¢’p’, is the simplest and pormis-
ing reaction channel to access GPDs. An Electron Nucleon Collider
(ENC) using the High Energy Storage Ring (HESR)/FAIR and utiliz-
ing the high resolution PANDA spectrometer is proposed to investigate
the DVCS process. We demonstrate this specific advantage from the
collider kinematic. In a feasibility study, we have estimated the accep-
tance and resolution for the DVCS process assuming 15 GeV proton
beam and 3 GeV electron beam in collision.

HK 54.7 Fr 12:45 RW 1
Monte Carlo event generators for Panda — eMANUEL ZAM-
BRANA — Institut fuer Kernphysik, Mainz University and Helmholtz
Institut Mainz, Mainz, Germany

Lepton production in proton-antiproton annihilation is one of the main
channels to access the proton form factors in the timelike region. The
development of Monte Carlo event generators for pp — ete™ is de-
scribed. The used cross section results from a leading order calcula-
tion, the so called one-photon exchanged approximation. In addition,
a Monte Carlo event generator for the main background channel, i.e.
pp — wT ™ is also described. In this case, the parametrisation of the
cross section comes from a polynomial fit and from a Regge description
in the low and high energy regime, respectively. Preliminary results on
the channel pp — ete~ 7Y, which opens the possibility of accessing the
unphysical region q2 < 4M?2, are discussed.

HK 55: Hadronenstruktur und -spektroskopie

Zeit: Freitag 11:00-13:00

Gruppenbericht HK 55.1 Fr 11:00 RW 2
On the Observation of a Narrow Resonance Structure in pn-
scattering and Two-Pion Production* — eMikHAIL BAsHKANOV
for the WASA-at-COSY-Collaboration — Physikalisches Institut,
Univ. Tiibingen

Whereas for the isovector two-pion production in NN-collisions a
smooth energy dependence is observed, which is well described by t¢-
channel meson exchange, the purely isoscalar reaction pn — dn970
exhibits a pronounced narrow resonance structure at m = 2.37 GeV =
2mpa - 90 MeV, which is strictly correlated with the appearance of a
large low-mass enhancement (ABC-Effect) in the 7%7%-invariant mass
spectrum. From the angular distributions we deduce I(J¥) = 0(31)
for the resonance structure [1].

If this structure originates from a genuine pn resonance, then it has
to be sensed also in other two-pion production channels with isoscalar
contributions as well as in pn scattering. Indeed, the pn total cross
section exhibits a structure at the energy of interest, which is well
described by inclusion of the hypothetical resonance.

Experimental results are shown for the two-pion channels
drO70 drtr~ and pprnO7~. Scheduled measurements on quasifree pn-
scattering and the pn — pnn97Y reaction are discussed.

The fact that the ABC effect is observed also for double-pionic fu-
sion processes to heavier nuclei, suggests that this resonance structure
is robust enough to survive even in nuclei.

* supported by BMBF and COSY-FFE

[1] P. Adlarson et al., Phys. Rev. Lett. 106, 242302 (2011)

HK 55.2 Fr 11:30 RW 2
Double-Pionic Fusion to 3He — ABC-Effect and Resonance
Structure* — eELENA PEREzZ DEL Rio for the WASA-at-COSY-
Collaboration — Physikalisches Institut, Univ. Tiibingen

The double-pionic fusion to 3He was historically the reaction, where
the ABC effect (low-mass enhancement of the mr-invariant mass spec-
trum) was observed in inclusive measurements more than 50 years ago
for the first time. Meanwhile we know from exclusive and kinemat-
ically complete high-statistics maesurements with WASA at COSY
that there is a strict correlation between the ABC effect and a narrow
resonance structure with 7(J*) = 0(3%) in the total cross section of

Raum: RW 2

the most basic double-pionic fusion, the pn — dr%70 reaction [1].

In order to investigate the situation in the double-pionic fusion to
3He we have measured the energy dependence of the ABC effect in the
fusion to 3He by fixed energy measurements of the type pd —3Herw
and by quasifree and coherent measurements of the type dd —3Hemwmn.

The experimental results for the different reaction scenarios will be
discussed.

[1] P. Adlarson et al., Phys. Rev. Lett. 106, 242302 (2011)

* supported by BMBF and COSY-FFE (FZ Jiilich)

HK 55.3 Fr 11:45 RW 2
In Search of the ABC Resonance Structure in the Reactions
pn — pprO7n~ and pn — pna97® * — eTaTiANA SkORODKO for the
WASA-at-COSY-Collaboration — Physikalisches Institut der Univer-
sitdt Tiibingen
As we have shown recently [1] the basic double-pionic fusion reaction
pn — drn970 exhibits a pronounced narrow resonance structure with
m = 2.37 GeV, T' = 70 MeV and I(JT) = 0(31), which is correlated
with a low-mass enhancement in the 797%-invariant mass distribution,
the so-called ABC effect. If the scenario of a s-channel resonance with
a reaction process pn — d* — A1TAY — dn070 is correct, then the
resonance should be observed also in pn scattering as well as in other
two-pion production channels like pn7®7® and also pprO7—. These
channels can be accessed in quasifree proton reactions on the deuteron.
The latter channel is particularly well suited for a reliable data analy-
sis, since the four-momenta of all ejectiles can be detected in WASA.

A corresponding WASA run at 7}, = 1.2 GeV has been analyzed
providing first results for the pn — ppn97~ reaction, which cover also
the region of the putative ABC resonance.

The experimental results exhibit surprisingly large cross sections at
low energies pointing to so far unknown processes. In the ABC region
neither an ABC effect nor a resonance behavior is observed, which is
understood by the fact that the 797~ pair must be in relative p-wave,
whereas the pp pair prefers to be in the 1Sg state.

[1] P. Adlarson et al., Phys. Rev. Lett. 106 242302 (2011)

*supported by BMBF and COSY-FFE (FZ Jiilich)

HK 55.4 Fr 12:00 RW 2



Fachverband Physik der Hadronen und Kerne (HK)

Freitag

Double pion photoproduction off nuclei — eYAsseErR MAGHRBI
for the A2-Collaboration — Departement Physik, Basel, Switzerland

The study of the invariant mass distributions of pion pairs produced
in atomic nuclei has been intensively discussed in view of a possi-
ble in-medium modification of the o meson, related to partial chiral
restoration effects. The interpretation of the results from both hadron-
and photon-induced reactions is complicated by final-state interaction
(FSI) effects of the pions. New, precise results have been obtained with
the Crystal Ball/TAPS experiment at the Mainz MAMI accelerator.
Invariant mass distributions of the 7970 and 797% pairs have been
studied for 2H, 7Li, 12C, 40Ca, "%*Pb targets with much improved
statistical quality compared to previous experiments. The results allow
for the first time to study these distributions also close to threshold for
very low energetic pions, which are not much affected by FSI and thus
has to separate FSI effects from o-in-medium effects. As a preliminary
result the dominating effect seems to be due to FSI.

HK 55.5 Fr 12:15 RW 2
Efimov Effect for P-wave Interactions — Eric BRAATEN!,
oPHILIPP HAGEN2, HANS-WERNER HAMMER?, and Lucas PLATTER?
— IDepartment of Physics, The Ohio State University, Columbus, OH
43210, USA — 2Helmholtz-Institut fiir Strahlen- und Kernphysik and
Bethe Center for Theoretical Physics, Universitdt Bonn, 53115 Bonn,
Germany — 3Chalmers University of Technology, Department of Fun-
damental Physics, SE-412 96 Gothenburg, Sweden

Nonrelativistic particles with short-range interactions that produce a
P-wave threshold resonance can exhibit the Efimov effect: if the inverse
scattering volume 1/a and the P-wave effective range r are simultane-
ously tuned to zero, there is an infinite sequence of three-body bound
states called Efimov states that have an accumulation point at the
threshold. The discrete scaling factor that characterizes the Efimov
effect depends on the mass ratios and the symmetries of the three par-
ticles. There is no Efimov effect if all three particles are identical, but it
can occur if two identical particles have a resonant P-wave interaction
with a third particle. The spectrum of Efimov trimers is compatible

with discrete scale invariance. The Efimov trimers disappear through
the three-particle threshold at values of a and r that differ by appro-
priate powers of the discrete scaling factor.

HK 55.6 Fr 12:30 RW 2
Perturbative pions in chiral effective field theory for NN scat-
tering — EvgeEny EpELBAUM! and eJaMBUL GEGELIAL'Z — lInstitut
fuer Theoretische Physik II, Fakultaet fuer Physik und Astronomie,
Ruhr-Universitaet Bochum, 44780 Bochum, Germany — 2High En-
ergy Physics Institute, TSU, 0186 Thilisi, Georgia

New approach to NN scattering problem in EFT suggested by Beane,
Kaplan and Vourinen [1] exploits the fact that the convergence of per-
turbative series in quantum field theories depends on the choice of the
renormalization condition. In particular, its is expected that by choos-
ing a more adequate renormalization scheme one can make the per-
turbative expansion of the NN scattering amplitude convergent within
the (modified) KSW power counting scheme, i.e. where the pions are
treated perturbatively. We present our results for NN scattering am-
plitude obtained within this approach.

[1] S.R.Beane, D.B.Kaplan and A.Vuorinen, Phys.Rev. C 80,
011001(2009)

HK 55.7 Fr 12:45 RW 2
Giessen coupled-channel model pion and photon induced re-
actions — eViTALY SHKLYAR, HORsT LENSKE, and ULrRICH MOSEL

— Institut fiir Theoretische Physik, Justus-Liebig-Universitat Giessen,
Heinrich-Buff-Ring 16, D-35392 Giessen

An unitary coupled-channel Lagrangian model is developed for simul-
taneous analysis of pion- and photon-induced reactions in the reso-
nance energy region. The 7N, pN, 7A, o N, nN, wN, KA, K¥ final
states are treated on the same basis. The coupling constants are con-
strained by comparison with the available experimental data. Recent
results on 7-production and the extended treatment of the two-pion
channel are presented and discussed.

HK 56: Astroteilchenphysik

Zeit: Freitag 11:00-13:00

Gruppenbericht HK 56.1 Fr 11:00 RW 3
Status of the KATRIN Experiment — eMIrosLAav ZBoORIL for
the KATRIN-Collaboration — Institut fiir Kernphysik, Westfalische
Wilhelms-Universitdt Miinster

The KArlsruhe TRItium Neutrino experiment (KATRIN) aims at a di-
rect and model independent determination of the electron antineutrino
mass with a sensitivity of 0.2eV/c? (90 % C.L.) via a measurement of
the endpoint region of the tritium (-decay spectrum. The experiment
consists of a windowless gaseous tritium source, differential and cryo-
genic pumping sections and a tandem of a pre- and a main spectrom-
eter, applying magnetic adiabatic collimation (MAC-E filter concept)
to guide the B-electrons with sufficient energy onto a segmented silicon
PIN detector.

At present the experiment is being set up at the Karlsruhe Institute of
Technology. Several major components have been installed and tested.
A large range of test experiments and background studies have been
performed at the pre-spectrometer. The installation of the inner wire
electrode is being completed, such that the commissioning of the main
spectrometer can take place in 2012. The commissioning of the 148
pixel silicon detector is currently in progress. The same holds for an ad-
ditional MAC-E filter spectrometer, the monitor spectrometer, which
will be utilized for continuous monitoring of the energy scale stabil-
ity with the help of mono-energetic conversion electrons from a 83™Kr
source. The talk will present results of recent test experiments and
provide an outlook on the commissioning activities.

The project is supported by BMBF under contract number 05A11PM?2.

HK 56.2 Fr 11:30 RW 3
The KATRIN statistical sensitivity with various background
conditions — eFErRENCc GLUckK, Markus HOTzEL, WOLFGANG
KAFER, and SusaNnNE MERTENS for the KATRIN-Collaboration —
Karlsruhe Institute of Technology, IEKP and IK

The aim of the KATRIN experiment is to determine the absolute neu-
trino mass scale in a model independent way, by measuring the electron

Raum: RW 3

energy spectrum shape near the endpoint of tritium beta decay. An
ultra-low background level of 10 mHz is necessary to reach the design
sensitivity of 200 meV. The 90 % CL statistical neutrino mass upper
limit depends not only on the absolute background rate but also on
the background characteristics. Large fluctuations of the background
over time decrease the neutrino mass sensitivity.

Magnetically stored high energy electrons, arising from single ra-
dioactive decays of radon and tritium in the KATRIN main spectrom-
eter, lead to enhanced background rates for several hours. A stored
electron cooles down via ionization of residual gas, producing sev-
eral hundreds of secondary electrons which can reach the detector.
This mechanism causes a background with non-Poissonian fluctua-
tions. With this background, the statistical sensitivity depends on the
detailed measurement model (length and order of the measurement
intervals), and also on detailed time dependent properties of the back-
ground events. For example, the statistical sensitivity is better with
smaller measurement interval lengths, with randomized (instead of or-
dered) measurement intervals, and with smaller residual gas pressure.

We acknowledge support by the BMBF of Nr. 05A11VKS3.

HK 56.3 Fr 11:45 RW 3
Simulations on Neutrino Mass Measurements via Time-of-
Flight by the KATRIN Experiment — eNICHOLAS STEINBRINK,
VoLkER HANNEN, and CHRISTIAN WEINHEIMER for the KATRIN-
Collaboration — Institut fiir Kernphysik, Wilhelm-Klemm-Str. 9,
48149 Miinster

The KATRIN experiment aims to measure the neutrino mass scale
with a sensitivity of 0.2 €V by scanning the endpoint of the beta spec-
trum of T using a high resolution and large acceptance electrostatic
filter. In this talk an additional time-of-flight mode for the KATRIN
main spectrometer will be discussed. The idea is that the time-of-flight
senstivity on the spectral shape of the beta spectrum is enhanced at
the endpoint with high retarding potentials. Thus the shape of the beta
spectrum including the parameter "neutrino mass squared" could be
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determined by fitting the time-of-flight spectrum.

A simulation was performed in order to determine the statistical
power of the method. This simulation was performed for the scenario
of a non-existing hypothetical 'tagging’ device, delivering a start signal
at the entrance of the spectrometer with minimal interference for an
electron, as well for a pulsed filtering of the electron beam. It will be
shown that the statistical uncertainty on m(ve)? will improve if the
time resolution and detecting efficiency are sufficient.

This work is supported by BMBF under contract number
05A11PM2.

HK 56.4 Fr 12:00 RW 3
Reduktion der durch Radon induzierten Untergrundprozesse
in den KATRIN Spektrometern — eSTEFAN GORHARDT fiir die
KATRIN-Kollaboration — Karlsruher Institut fiir Technologie (KIT),
Institut fiir Kernphysik (IK)

Ziel des KArlsruher TRItium Neutrino Experiments (KATRIN) ist
die direkte Messung der Elektronantineutrinomasse aus der Kinema-
tik des Tritium-3-Zerfalls mit einer bisher unerreichten Sensitivitéit von
0,2 eV/c2. Der Messaufbau setzt sich zusammen aus einer fensterlosen
gasférmigen molekularen Tritiumquelle mit anschlieffender differentiell
bzw. kryogen gepumpter Elektronen-Transportstrecke, einem elektro-
statischen Tandemspektrometersystem, welches aus Vor- und Haupt-
spektrometer besteht, zur Analyse der Elektronenenergien und einer
Detektoreinheit zum Nachweis der Zerfallselektronen. Das Erreichen
einer Sensitivitit von 0,2eV/c? auf die Neutrinomasse erfordert unter
anderem ein sehr niedriges Untergrundniveau (< 10 mHz).

In diesem Vortrag werden die Erkenntnisse aus Test-Messungen am
KATRIN Vorspektrometer vorgestellt. Insbesondere wird auf die Aus-
wirkungen von Radonzerféllen im Spektrometervolumen auf das Unter-
grundverhalten eingegangen, sowie auf die Reduktion des durch Radon
induzierten Untergrundes durch Einsatz eines Baffles in Kombination
mit einer Kiihlfalle im Hauptspektrometer.

Dieses Projekt wurde teilweise vom BMBF unter dem Kennzeichen
05A08VK2 und 05A08VK3 sowie der DFG im Sonderforschungsbe-
reich Transregio 27/TPA1 gefordert.

HK 56.5 Fr 12:15 RW 3
Untersuchungen der Stabilitit von 33 Kr Konversionselek-
tronenlinien am Monitorspektromter mit einen hochprézisi-
ons Spannungsteiler — e¢STEPHAN BAUER — Institut fiir Kernphy-
sik, Westfilische Wilhelms-Universitdt Miinster

Zur Bestimmung der Neutrinomasse im sub-eV Bereich wird beim
KATRIN- (Karlsruhe Tritium Neutrino-) Experiment der Endpunkt
des Tritium-(3-Spektrums mit Hilfe eines elektrostatischen Gegenfeld-
spektrometers vom Typ MAC-E-Filter vermessen. Um die angestrebte
Sensitivitdt des Experiments zu erreichen, wird die Retardierungsspan-
nung von —18, 6kV mit einem weiteren Spektrometer vom MAC-E Typ
und einer implantierten 83™ Kr Konversionselektronenquelle als natiir-
lichen Standard tiberwacht.

In diesem Vortrag wird die Untersuchung der Stabilitdt verschie-
dener Konversionselektronenlinien unterschiedlicher Energie beschrie-
ben. Dazu werden die Lininenpositionen von unterschiedlichen Quel-
len mit einem der prézisesten Spannungsteiler der Welt untersucht.
Die Untersuchung unterschiedlicher Linien gibt aufterdem Aufschluss

iiber eventuelle Verdnderungen der Austrittsarbeit der Spektrometer-
elektroden oder des Teilverhéltnisses des Spannungsteilers. Der fiir die
Untersuchungen verwendete Spannungsteiler wurde in Zusammenar-
beit mit der PTB Braunschweig entwickelt. Dieses Projekt wird durch
das BMBF gefordert unter dem Kennzeichen 05A11PM2.

HK 56.6 Fr 12:30 RW 3
Entwicklung des Calibration and Monitoring Systems (CMS)
fiir das KATRIN-Experiment — eMARTIN BaButzka fiir die
KATRIN-Kollaboration — Karlsruher Institut fiir Technologie (KIT),
IEKP und ITeP

Ziel des KATRIN-Experiments ist die Bestimmung der Neutrinomasse
mit einer Sensitivitdt von 0,26V /c? (90% C.L.) aus der kinematischen
Untersuchung des Tritium-(3-Zerfalls. Der experimentelle Aufbau ba-
siert auf einer gasférmigen Tritium-Quelle, einer Pumpstrecke, einem
Tandemspektrometer und einem Detektor. Der Aufbau wird an der
Riickseite der fensterlosen Quelle durch das Calibration and Monito-
ring System (CMS) vervollstiandigt.

Als Kalibrationsquelle dient eine winkelaufgeloste Elektronenkano-
ne, deren Elektronen ausgehend vom CMS bis hin zum Detektor ma-
gnetisch gefiihrt werden. Um die gewiinschte Préazision zu erreichen ist
ein sorgfiltiges elektromagnetisches Design notwendig, welches mit Hil-
fe von Simulationen erstellt wurde. Die andere wesentliche Komponen-
te des CMS, die Rear Wall, wird zwischen Quelle und CMS installiert
und iiberwacht zugleich das elektrische Potential der (3-Elektronen.
Optional dient die Rear Wall zur Instrumentierung um die Aktivitat
der Quelle zu iiberwachen. Der Vortrag gibt einen Uberblick iiber den
Stand der Entwicklungen bei der Elektronenkanone, der Rear Wall und
dem vakuumtechnischen Design.

Dieses Projekt wird vom BMBF unter dem Kennzeichen 05A08VK2
und der Helmholtz-Gemeinschaft gefordert.

HK 56.7 Fr 12:45 RW 3
Inbetriebnahme des KATRIN Fokalebenendetektors am KIT
— oJoHANNES ScHWARZ fiir die KATRIN-Kollaboration — Karlsruher
Institut fiir Technologie, Institut fiir Experimentelle Kernphysik

Das Ziel des Karlsruher Tritium Neutrino Experiments ist die Be-
stimmung der Ruhemasse des Elektron-Antineutrinos mit einer bisher
unerreichten Sensitivitdt von 0,2 éV/c2. Der KATRIN Fokalebenen-
detektor besitzt die Aufgabe, die in einem elektrostatischen Spektro-
meter transmittierten Beta-Elektronen aus dem Tritiumzerfall mit ih-
ren Energien bis zum Endpunkt von 18,6 keV nahezu untergrundfrei
nachzuweisen. Dazu wird u.a. eine Nachbeschleunigungselektrode, ein
Vetosystem sowie rauscharme Verstarkungselektronik genutzt. Zudem
ist das gesamte Detektorsystem aus Materialien mit moglichst geringer
Eigenaktivitat konzipiert. Der Detektor selbst ist ein grofsflachig seg-
mentierter Silizium-Wafer mit einem Durchmesser von 90 mm und 148
gleichgroften Pixeln. Das System wurde an der University of Washing-
ton entwickelt und inzwischen am KIT installiert. In diesem Beitrag
wird das Gesamtsystem vorgestellt, sowie das Ergebnis der Erstinbe-
triebnahme und die sich daraus ergebenen Verbesserungen zur weiteren
Untergrundreduzierung fiir den endgiiltigen Aufbau am KIT erldutert.

Diese Arbeit wird geférdert durch das BMBF unter Kennzeichen
05A11VK2 und die Helmholtzgesellschaft.

HK 57: Instrumentation

Zeit: Freitag 11:00-13:00

Gruppenbericht HK 57.1 Fr 11:00 P 2
Das Simulations- und Analyseframework FairRoot —
oFLORIAN UHLIG!, MoHAMMAD AL-TURANY!, DENIS BERTINI}, Ra-
pEK KaraBowicz!, DymTro KRrRESAN! und ToBIAS STOCKMANNS?
— 1GSI Darmstadt — 2FZ Jiilich

FairRoot ist ein auf ROOT aufbauendes objektorientiertes Software-
Framework zur Simulation, Rekonstruktion und Analyse von Daten. Es
stellt eine Basis- Infrastruktur zur Verfiigung, die es den Usern erlaubt
in sehr einfacher Weise ihre Detektorsimulationen und Datenanalysen
zu erstellen.

FairRoot wird mittlerweile nicht nur von CBM, Panda, R3B and
ASYEOS bei GSI/FAIR benutzt. Auch das MPD-Experiment in
Dubna und die EIC Kollaboration am Brookhaven National Labora-
tory benutzen FairRoot fiir ihre Detektorsimulationen.

Raum: P 2

Da ein Teil der FAIR-Experimente keinen Trigger verwenden wer-
den, und es so fiir die ersten Schritte der Datenanalyse keine zu-
sammengefassten Ereignisse geben wird, muss die Datenanalyse einen
Strom an Eingangsdaten verarbeiten konnen. Diese neue Art der Da-
tenanalyse muss vorher mit Hilfe von Simulationen untersucht werden.
Die géngigen Simulationspakete Geant3 und Geant4 liefern die Ergeb-
nisse allerdings Ereignisweise. FairRoot bietet nun die Moglchkeit diese
Einzelereignisse in einen Datenstrom zu iiberfiihren.

Der Vortrag wird die Moglichkeiten von FairRoot im Allgemeinen
beschreiben und im besonderen ein Augenmerk auf die zeitbasierte
Simulation und Datenanalyse legen.

HK 57.2 Fr11:30 P 2
The Hierarchical CBM Network Structure and the CBMnet
V2.0 Protocol — eFrRaNK LEMKE, SVEN SCHENK, and ULRICH BRU-
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ENING for the CBM-Collaboration — ZITI University of Heidelberg,
Mannheim, Germany

The CBMnet V2.0 Protocol of the DAQ System within the Compressed
Baryonic Matter (CBM) experiment at the Facility for Antiproton and
Ion Research (FAIR) in Darmstadt has been demonstrated success-
fully to be a reliable solution for network communication. It delivers
a unified communication over a bidirectional link containing control,
data, and synchronization messages and includes clock distribution.
In the most recently used setup, 20 Read-Out-Controller (ROC), 5
Data Combiner Boards (DCB), and 4 data sinks were deployed in a
hierarchical network. Successful tests for a planned Spartan 6 Board,
which will deliver ROC or DCB functionality, were performed and the
CBMnet protocol was adapted for achieving all features for the final
experiment setup. The CBMnet V2.0 implementation differs in regard
to the data handling by delivering reliable data communication. It can
be obtained and is easily adaptable to all CBM network parts. CBMnet
V2.0 is already integrated into a first tapeout for a front-end detector
ASIC. The final setup will have advantages compared to other system
solutions. It is specially designed to cater to requirements of CBM. The
most important features is that there will be no protocol conversion
in the system. Also the hierarchical structure for CBM delivering all
communication and synchronization traffic over one link together with
link bundling and data rate scaling will minimize the amount of links.

HK 57.3 Fr11:45 P2
Cluster Usage Increasing by Virtualization for On-line Clus-
ters — eSTEFAN BOETTGER, Upo KEBscHULL, CaMiLo LARA, and
JocHEN ULricH for the ALICE-Collaboration — Infrastructure and
Computer Systems for Data Processing (IRI), Goethe-University
Frankfurt/Main

The ALICE HLT Cluster is a computing farm doing on-line event pro-
cessing for the ALICE Experiment at CERN. It is known that at run-
time of the experiment there are phases where few or no data is avail-
able for processing. The same applies for maintenance cycles of both
the experiment and the cluster. With respect to the costs of maintain-
ing and running such a cluster there is the need to maximize the usage
of this computing facility. A toolset has been developed which makes
free cluster resources available for third-party applications. The toolset
uses virtualization to host third party applications and, most impor-
tantly, can be configured such, that the event processing is not affected
by third party applications. This is achieved by both local and cen-
tral resource (re)allocation mechanisms, e.g. by using suspend /resume
or live-migration. In this work results like increased cluster usage are
shown for the co-operation of event-processing and third party appli-
cations. Furthermore a synthezised, more general application is run
together with third party applications to demonstrate the suitability
of the toolset for other environments.

HK 57.4 Fr 12:00 P 2
Simulation and reconstruction of the PANDA Barrel DIRC —
Kraus GoTzen!, eMaRria Parsyuk! 2, Kraus PeTeErsY 2, CARSTEN
Scuwarz!, JocHEN ScHWIENING!, and MARKo ZUHLSDORF!2 for the
PANDA-Collaboration — 'GSI Helmholtzzentrum fiir Schwerionen-
forschung GmbH, Darmstadt — 2G6the-Universitéit Frankfurt

A compact ring imaging Cherenkov detector is being developed to meet
the requirements for charged particle identification for the PANDA
experiment at the FAIR (Facility for Antiproton and Ion Research)
project. It will cover the barrel region (large range of solid angle and
momentum) of the PANDA multi-purpose detector, which will study
the nature of strong interactions in detail. The concept and the cur-
rent design of the PANDA Barrel DIRC were inspired by the successful
BABAR DIRC with some important improvements, such as fast pho-
ton timing, a compact expansion volume, and focusing optics. Simula-
tion of the detector within Geant4 is an essential acpect of the R&D
of the PANDA Barrel DIRC, which focuses on cost optimization and
performance improvement. Several design options were implemented
in the simulation, and a fast reconstruction procedure based on look-
up tables was used to determine the photon yield per particle and the
single photon Cherenkov angle resolution. We present the detatils of
comparison of these designs.

Work supported by EU6 grant, contract number 515873,
DIRACsecondary-Beams, and EU FP7 grant, contract number 227431,

HadronPhysics2, and the Helmholtz Graduate School for Hadron and
Ion Research HGS-HIRe.

HK 57.5 Fr 12:15 P2
Entwicklung eines Simulationsmodells fiir bestrahlte Monoli-
thic Active Pixel Sensoren * — eMgLissa DomacHowski fiir die
CBM-MVD-Kollaboration — Goethe-Universitat, Frankfurt

Um den Anforderungen von zukiinftigen Experimenten, wie dem CBM-
Experiment, gerecht zu werden, wurde die Strahlentoleranz von Mo-
nolithic Active Pixel Sensors (MAPS) in den letzten Jahren deutlich
gesteigert. Dies gelang durch die Absenkung der Dotierung des sensiti-
ven Volumens der Pixelsensoren, welche eine teilweise Verarmung die-
ses Volumens ermoglicht. Die hierdurch beschleunigte Ladungssamm-
lung wirkt der durch Volumenschéden verursachten Rekombination der
Signalladungstrager entgegen.

Bislang existierte kein Digitizer, der eine Beschreibung der neu-
en MAPS-Generation mit Simulationsprogrammen wie GEANT oder
CBMRoot erlaubte. Zu diesem Zweck wurde das Ansprechverhalten
der Sensoren fiir verschiedene Bestrahlungsstufen vermessen und ein
existierender Digitizer fiir den Fall strahlentoleranter MAPS erweitert.

Dieser Beitrag stellt die Funktionsweise des CBM-MVD Digitizers
vor und présentiert aktuelle Ergebnisse, die dessen Giiltigkeit fiir strah-
lentolerante MAPS belegen.

*gefordert durch das BMBF (06FY90991), HIC for FAIR und GSI

HK 57.6 Fr 12:30 P 2
Experimental Tests and GEANT4 Simulations of Detectors
for the EXL — oJ. C. Zamoral, T. KroLL!, M. v. Scumin!, T.
Davinson?, P. EceLnor3, V. EREMIN?, S. ILiIEval, N. KALANTAR?,
M. A. Najari®, M. MuTttereR3, C. RicoLLET?, J. A. Scarpact®,
B. STREICHER®®, J. VAN DE WALLE®?, and P. J. Woobps? — 1IKP,
TU Darmstadt — 2University of Edinburgh — 3GSI, Darmstadt —
4PTI, St. Petersburg — ®KVI, Groningen — SIPN, Orsay

The aim of the EXL project is the investigation of light-ion reactions
in inverse kinematics by using the storage ring NESR (at FAIR) and
a universal detector system providing high resolution and large solid
angle coverage in kinematically complete measurements. The design
of this detector system includes different silicon (Si(Li) and DSSD)
detectors for tracking and energy measurements, as well as Csl scintil-
lators for an external calorimeter shell. Prototypes of these detectors
have already been constructed and tested in experiments, e.g., one per-
formed at KVI with 135 MeV protons. Nevertheless, some questions
have arisen regarding the complete understanding of the single detec-
tor response, and also, the possible influence in neighbor ones. In order
to comprehend the experimental response of these detectors, we have
performed GEANT4 simulations for the different tested devices. Simu-
lations describe the experimental results successfully, what will help us
to investigate more complex processes, such as light cross-talk between
scintillation crystals or charge cross-talk in DSSD. Current status of
the simulations and comparison with the experimental results will be
discussed. Work supported by HIC for FAIR and BMBF (06DA9040I).

HK 57.7 Fr 12:45 P2
Optimization of Atomic Beam Sources for Polarization Ex-
periments — eMARTIN GAISSER, ALEXANDER Nass, and Hans
STROHER — IKP, Forschungszentrum Jiilich, Germany

For experiments with spinpolarized protons and neutrons a dense tar-
get is required. In current atomic beam sources an atomic hydrogen
or deuterium beam is expanded through a cold nozzle and a system of
sextupole magnets and RF-transition units selects a certain hyperfine
state. The achievable flux seems to be limited to about 107 particles
per second with a high nuclear polarization. A lot of experimental and
theoretical effort has been undertaken to understand all effects and
to increase the flux. However, improvements have remained marginal.
Now, a Monte Carlo simulation based on the DSMC part of the open
source C++ library OpenFOAM is set up in order to get a better un-
derstanding of the flow and to optimize the various elements. The goal
is to include important effects like deflection from a magnetic field,
recombination on the walls and spin exchange collisions in the simula-
tion and make quantitative predictions of changes in the experimental
setup. The goal is to get a tool that helps to further increase the output
of an atomic beam source.
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HK 58: Instrumentation

Zeit: Freitag 11:00-13:00

Gruppenbericht HK 58.1 Fr 11:00 P 3
Das R3B-Kalorimeter CALIFA — eMicHAEL BEeNDEL!, Ro-
MAN GERNHAUSER!, WaLTeEr F. HEeENNING!, REINER KRUCKENDZ,
Tupr LE Breis! und Max WinkeL! fiir die R3B-Kollaboration
— 1Technische Universitdt Miinchen, Physik-Department E12 —

2TRIUMF, Vancouver, Kanada

Im R3 B-Experiment, das an der neuen Experimentiereinrichtung FAIR
(Darmstadt) aufgebaut wird, soll die gesamte Targetregion von dem
grossvolumigen Kalorimeter CALIFA eingeschlossen werden.

CALIFA ist ein vielseitiges Instrument, das eine Schliisselrolle in der
Realisation von kinematisch vollstdndigen Messungen spielt. Die we-
sentlichen Anforderungen sind eine hohe Effizienz, eine gute Energie-
auflosung im Bereich von 5% bei 1MeV ~v-Strahlung und ein riesiger dy-
namischer Bereich, der es erlaubt gleichzeitig y-Quanten mit wenigen
100keV, aber auch gestreute Teilchen mit mehreren 100MeV nachzu-
weisen. Die spezielle Kinematik von hochenergetischen Reaktionen mit
Dopplerverschiebung und -verbreiterung durch den Lorentz-Boost be-
stimmen wesentlich die Geometrie des Detektoraufbaus. Dieser Vortrag
gibt einen Uberblick iiber die physikalischen Anwendungsbereiche des
CALIFA Barrels anhand von GEANT4 Simulationen. Dariiber hinaus
werden die Ergebnisse der ersten Experimente mit kleineren Prototy-
pen zusammengefasst. Diese Arbeit wurde durch BMBF (06MT9156)
und DFG (EXC153) unterstiitzt.

HK 58.2 Fr11:30 P 3
NEULAND at R3B: Multi-Neutron Response and Resolution
of the Novel Neutron Detector — eDMyTRO KRESAN!, THOMAS
Aumann!, KonsTanze BoORETzKY2, DENIs BERTINIZ, MICHAEL
HeiL2?, DoMminic Rossi?, and Haik Simon? — !Technische Univer-
sitat Darmstadt, Darmstadt, Germany — 2GSI Helmholzzentrum fiir
Schwerionenforschung, Darmstadt, Germany

NEULAND (New Large Area Neutron Detector) will serve for the de-
tection of fast neutrons (200 - 1000 MeV) in the R3B experiment at
the future FAIR. A high detection efficiency (>90%), a high resolution
(down to 20 keV) and a large multi-neutron-hit resolving power (>5
neutrons) are demanded. The detector concept forsees a fully active
and highly granular design of plastic scintillators. We present the de-
tector capabilities, based on simulations performed within the FairRoot
framework. The relevance of calorimetric properties for the multi-hit
recognition is discussed, and examplarily the performance for specific
physics cases will be presented.

HK 58.3 Fr11:45 P 3
LaBr3(Ce)-Detektortest und Entwicklung eines LED-
Testsystems fiir das CALIFA-Kalorimeter (R3B, FAIR)*
— eTmMo Brocu!, MicuaeL BEeNDEL?, RoMAN GERNHAUSERZ,
ALEXANDER IaNaTov!, THOrRsTEN KRrROLL!, Tupr LE BLEIS?2, OLOF
TeNGBLADS und Max WiNkEL? fiir die R3B-Kollaboration —
Hnstitut fiir Kernphysik, TU Darmstadt — 2Physik-Department E12,
TU Miinchen — 3Instituto de Estructura de la Materia, CSIC Madrid

Im Rahmen von FAIR bei GSI entsteht das R3B-Experiment, welches
mithilfe des CALIFA-Kalorimeters die vollstdndige Kinematik relati-
vistischer Schwerionenreaktionen rekonstruieren soll. Wahrend fiir das
Barrel des Kalorimeters CsI(T1)-Szintillatoren verwendet werden, be-
stehen fiir den hinter dem Target liegenden Teil aufgrund der star-
ken Vorwartsfokussierung der Reaktionsprodukte und die N&he zum
GLAD-Magneten besondere Anforderungen. Ein moglicherweise geeig-
netes Detektormaterial stellt LaBr3(Ce) dar. Im Juli 2011 wurde am
Tandembeschleuniger des MLL in Garching eine Strahlzeit durchge-
fiihrt, bei der ein zylindrischer LaBrs3(Ce)-Szintillator B380 von Saint-
Gobain, zusammen mit einer Hamamatsu-APD S86664-1010 getestet
wurde. Teilchen- und «-Strahlung konnten simultan nachgewiesen wer-
den, die Ergebnisse werden vorgestellt und diskutiert. Im zweiten Teil
des Vortrags wird der Stand der Entwicklung eines Systems présen-
tiert, welches durch Einkopplung von LED-Licht in die Szintillatoren
eine Uberpriifung der Stabilitit von optischer Kopplung und Elektro-
nik sowie eine Energiekalibrierung erméglichen soll.
* Gefordert durch BMBF unter 06 DA 90401 und HIC for FAIR.

HK 58.4 Fr 12:00 P 3
Web-Controlled Pulse Generator for Energy Calibration of
v-Calorimeter — oeTupn1 LE BLEls, Max WINKEL, MICHAEL BEN-

Raum: P 3

DEL, MICHAEL BOHMER, ROMAN GERNHAUSER, and Lubpwiac MAIER
— E12, T.U. Minchen, Garching bei Miinchen, Deutschland

The CALIFA Barrel will be part of the CALIFA ~-ray detector with
a high granularity for the R3B Collaboration at FAIR. The Barrel is
composed of about 2000 large crystals of Csl readout by APDs.

The signals are processed by a preamplifier and a fast-sampling ADC
coupled to an FPGA. Whence designing the detector, a special care has
been made of calibration methods. In particular how to continuously
calibrate the detector during the experiment?

The electronic chain of the detector will be continuously monitored
by a versatile pulse generator based on an FPGA and a 12 bits 20 MHz
DAC.

The pulses will be generated at a variable frequency low enough not
to disturb the beam measurement, but high enough to allow a moni-
toring of the response of the system. Each group of preamplifiers will
get a separate pulser that also allows to monitor the electronics during
and in between the beam pulses to monitor load dependent effects.

In the presentation, one implementation of the hardware of the pulse
generator will be presented together with the web-based slow-control
system developed for a good portability.

This work was supported by BMBF(06MT9156)
(EXC153).

and DFG

HK 58.5 Fr 12:15 P 3
Testmessungen der neuen Ausleseelektronik des Crystal-
Barrel-Kalorimetes — o CHRISTIAN Honiscu fir die
CBELSA /TAPS-Kollaboration — Helmholtz-Institut fiir Strahlen-
und Kernphysik, Nufiallee 14-16, 53115 Bonn, Germany

Am CBELSA /TAPS-Experiment werden durch Photoproduktion Dop-
pelpolarisationsobservablen im Rahmen der Baryonenspektroskopie
gemessen sowie Eigenschaften von Mesonen untersucht.

Zurzeit ist die Triggereffizienz des Experiments fiir vollstdndig neutrale
Reaktionen wie z. B. yn — nn¥ eingeschrinkt, da das CB-Kalorimeter
als Hauptkalorimeter nur in der zweiten Triggerstufe eingebunden ist.
Im anstehenden Umbau wird die Kalorimeterelektronik ausge-
tauscht, um die Triggereffizienz zu verbessern. Momentan wer-
den PIN-Photodioden verwendet, um die Lichtsignale der CsI(TIl)-
Szintillatorkristalle in elektrische Signale umzuwandeln.

Um ein besseres Signal-zu-Rausch-Verhaltnis (SNR) zu erreichen,
gleichzeitig die Betriebsfahigkeit unter Magnetfeldern bis 2T zu erhal-
ten, werden die Photodioden durch Avalanche-Photodioden ersetzt.
Zur Verarbeitung der Signale in der ersten Triggerstufe wird die Elek-
tronik um einen Zeitzweig erweitert, wobei die verwendeten Analogfil-
ter Signale mit hinreichend kurzer Anstiegszeit erzeugen.

Durch das verbesserte SNR. ist es moglich, Zeitsignale ab einer Ener-
giedeposition von 10 MeV pro Kristall zu erhalten.

Eine Untersektion des Kalorimeters wurde mit der neuen Elektronik
ausgeriistet. Dieser Vortrag stellt Ergebnisse der Testmessungen vor.
Unterstiitzt durch DFG Sonderforschungsbereich TR16.

HK 58.6 Fr 12:30 P 3
Development of Inorganic Scintillating Fibers Made of
LuAG:Ce and LYSO:Ce*) — eSTEFaN Dienr!, Dipier
PErRRODIN?, and RAINER Novorny! — 12nd Physics Institute, Uni
Giessen, Germany — 2FiberCryst S. A. S, Lyon, France - and for the

HP2-WP21 collaboration

Similar to the field of application of fibers based on plastic scintilla-
tors, there is a strong interest to replace the materials by inorganic
crystals. They will provide significantly higher light yield, an efficient
interaction with electromagnetic probes due to the content of high-Z
elements, a wider range of emission wavelength to adapt to the appro-
priate photo sensors and remain more resistant to radiation damage
for long-term applications. Based on the micro-pulling down technique
the collaboration has focused on the optimisation of the technology
and the quality inspection of fibres based on LuAG:Ce and LYSO:Ce.
There has been significant progress in the growing procedure, the op-
timisation of the crucibles and the growing efficiency. LYSO:Ce as an
very radiation hard and bright scintillator material appears to be very
attractive for many applications in particular due to its very short radi-
ation length. Fibres with Imm diameter and more than 100cm length
have been successfully produced and show a very promising perfor-
mance. The talk will discuss in detail measurements of the achieved
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light output and homogeneity. In addition, several prototypes for de-
tector applications will illustrate the field of application ranging from
hadron- and high-energy physics to medical applications. *)The work
is supported by EC-Research Infrastruct. Act. FP7:HP2, WP21

HK 58.7 Fr 12:45 P 3
Aufbau eines modularen Faserdetektors mit SiPM-Auslese
und Tests von monokristallinen Kristallfasern mit Elektronen
— eMarTHIAS KUBE, CHRISTOPH WENDEL, CHRISTOPH SCHMIDT und
ULRIKE THOMA — Helmholtz-Institut fiir Strahlen- und Kernphysik,
Universitdt Bonn

Fiir Prototypentests des elektromagnetischen Kalorimeters des PAN-
DA Experimentes an FAIR wurde ein modularer und kompakter Szin-
tillationsfaserdetektor mit SiPM-Auslese entwicklet und aufgebaut.
Die Aufgabe des Detektors ist es, bei Testmessungen einen Durchstofi-

punkt der einfallenden Teilchen zu definieren und einen unabhéngigen
Trigger zu liefern. Jede der 100 mm x 100 mm groffen Detektorlagen
besteht aus 14 organischen Fasern mit einem Durchmesser von 2 mm
und 2 Plastik-Streifen. Die Auslese erfolgt durch 1 mm? SiPMs. Der
Detektor wurde in dieser Form u.a. erfolgreich in einer Teststrahlzeit
am CERN mit Positronen und Myonen eingesetzt.

Durch den vollstdndig modularen Aufbau des Detektors war es eben-
falls moglich, einen Teil der Fasern durch 20 monokristalline LuAG:Ce-
Fasern zu ersetzen um Tests dieser durchzufithren. Da sich monokris-
talline anorganische Fasern noch in einem frithen Prototypenstatus
befinden, ist es von grofem Interesse ihre charakteristischen Eigen-
schaften experimentell zu bestimmen. Zu diesem Zweck wurden Tests
mit Elektronen am Taggingsystem des CBELSA /TAPS-Experimentes
durchgefiihrt. In diesem Vortrag werden sowohl die Konstruktion des
Detektors, die Auswahl der SiPMs, als auch die erzielten Ergebnisse
vorgestellt. Gefordert durch das BMBF und die EU.

HK 59: Struktur und Dynamik von Kernen

Zeit: Freitag 11:00-13:00

Gruppenbericht HK 59.1 Fr 11:00 P 4
270Ds und seine Zerfallsprodukte — eDIETER ACKERMANN fiir
die SHIP-Ds270-Kollaboration — GSI Helmholtzzentrum fiir Schwe-
rionenforschung Darmstadt, Germany

Im Jahr 2000 wurden in der Reaktion %4Ni + 207Pb am Geschwin-
digkeitsfilter SHIP der GSI erstmals das Isotop 279Ds und seine Zer-
fallsprodukte 2%6Hs und 262Sg mit dem zusitzlichen Nachweis des
K-Isomers 279mDs beobachtet. In einem zweiten Experiment in 2010
wurden zu den 8 Zerfallsketten aus der ersten Untersuchung weitere 25
Zerfallsketten detektiert. Dabei konnten erstmals Spontanspaltung von
266Hs und ein a-Zerfallszweig fiir 262Sg nachgewiesen werden. Letzte-
rer stellt das fehlende Bindeglied zu 2°8Rf und 2°4No dar. Fiir 254No
wurde vor kurzem eine préazise Massemessung am Penningfallenauf-
bau SHIPTRAP durchgefithrt. Dadurch konnte iiber Q,-Werte eine
experimentelle Masse fiir 279Ds ermittelt werden. Des Weiteren wurde
fiir 266Hs ein a-Zerfall mit einer um nahezu zwei GréRenordnungen
langeren Zerfallszeit von 105 ms und einer um etwa 200 keV hoheren
a-Zerfallsenergie beobachtet, der dem Zerfall des K-Isomers 266 Hs
zugeschrieben wird.

HK 59.2 Fr11:30 P 4
Towards In-Trap-Spectroscopy at MATS/FAIR — eCHRISTINE
WEBER, JAsMIN Moazzami-FALLaH, PETER MULLER, JUREK Sz-
ERYPO, and PETER THIROLF — Fakultéat fiir Physik, LMU - Miinchen,
85748 Garching

A novel in-trap spectroscopy setup is developed at MLL-
TRAP/Garching to be implemented in the future MATS facility at
FAIR/GSI. It combines the high-resolution purification capabilities of
a Penning trap with a customized detector trap setup, providing both,
storage and detection. In this way, decay-spectroscopy experiments
of purified nuclides, free from any background or scattering effects,
will become feasible. Here, the main trapping electrodes are replaced
by position-sensitive Si-strip detectors and emitted electrons are effi-
ciently guided by the strong field of the trap magnet towards distant
electron detectors. Possible experiments are conversion-electron spec-
troscopy and intrap a-decay experiments of heavy actinides. Moreover,
a coincident detection of an « decay with an electron detection allows
to reconstruct the original positions of electron clouds initiated by
shake-off as well as from subsequent conversion decay. Via this decay
length, the half-lives of excited (271) states populated by « decay can
be derived in a unique type of recoil-distance method. In this presen-
tation, possible physics experiments and the design of the setup are
presented.

[*] Supported by the BMBF (06ML9148), DFG (HA 1101/14-1), and
MLL.

HK 59.3 Fr11:45 P4
Double-beta transition Q-value and direct mass measure-
ments with TRIGA-TRAP — eCHRISTIAN SMORRA for the
TRIGA-SPEC-Collaboration — Max-Planck-Institut fiir Kernphysik,
Saupfercheckweg 1, D-69117 Heidelberg — Institut fiir Kernchemie,
Johannes Gutenberg-Universitat, Fritz-Strassmann-Weg 2, D-55128
Mainz — Fakultdat fiir Physik und Astronomie, Ruprecht-Karls-
Universitat, Philosophenweg 12, D-69120 Heidelberg

Raum: P 4

Neutrinoless double-beta transitions are difficult to observe due to their
long half-lives. In case of neutrinoless double-electron capture, a reso-
nant enhancement of the decay rate by several orders of magnitude
occurs if the energy levels of initial and final state are degenerate
in energy. In order to search for nuclides undergoing a resonantly-
enhanced double-electron capture the @Q-values of the transitions in
106, 198Cd, and 184Os were determined by the double-Penning trap
mass spectrometer TRIGA-TRAP with a precision better than 1 keV.
The double-beta decay Q-value of 110Pd was investigated as well. The
recent results will be presented.

HK 59.4 Fr 12:.00 P4
Multi-Coincidence Spectroscopy of SHE using TASISpec
— eLise-LorTE ANDERSsoN for the TASISpec-Collaboration —
Helmholtz-Institut Mainz

The isotope 2°3No was produced in the two neutron evaporation chan-
nel using the *8Ca 4 297Pb reaction. The structure of both mother
and daughter nuclei was studied with TASISpec [1], a compact spec-
troscopy set-up placed in the focal plane of the gas-filled separator
TASCA at GSI, Darmstadt. TASISpec allows for multi-coincidence
spectroscopy including correlations between implanted nuclei, o parti-
cles, electrons, X- and ~ rays. For example, electron lines originating
from internal conversion can, for the very first time, be observed in
the Si-strip box detectors at the same time as 7-rays are observed in
the surrounding Ge detectors. This is a unique strength of TASISpec,
which here provides the possibility to determine the multipolarities of
these transitions, using conversion coefficient systematics.

Results from experimental studies will be presented together with
GEANT4 simulations of the setup and theoretical predictions of the
nuclear structure.

[1] L.-L. Andersson et al., Nucl. Instr. Meth. A 622, 164, (2010).

HK 59.5 Fr 12:15 P4
Entwicklung digitaler Signalverarbeitung zur Untersuchung
superschwerer Kerne — eRon MANDL fiir die SHIP-Kollaboration
— Fachhochschule Frankfurt am Main, Germany — Helmholtz Institut
Mainz, Germany

Die Anforderungen an die Datenaufnahmeelektronik fiir Teilchen- und
Photonenzahler sind durch die Form der zu erwartenden Signale defi-
niert. In Experimenten am Geschwindigkeitsfilter SHIP bei GSI fiir die
Synthese und Kernstrukturuntersuchungen von superschweren Kernen
sind das Signale von Spaltfragmenten (E < 250 MeV), von Reakti-
onsprodukten (E &~ (10-50) MeV), von a-Teilchen (E < 15 MeV) und
von Elektronen (E < 1 MeV). Zerfallszeiten im Bereich von us und die
Untersuchung kurzlebiger Isomere machen die Verwendung digitaler
Elektronik zur Signalverarbeitung notwendig. Dazu wurden zwei Kon-
figurationen auf Basis der bei GSI entwickelten digitalen FEBEX ADC-
Module mit komplementédren Eigenschaften im Vergleich mit einem
analogen Aufbau untersucht, die bezliglich der spezifischen Anwen-
dung dem breiten dynamischen Signalbereich Rechnung tragen. Die
erste verwendet konventionelle ladungsempfindliche Vorverstéarker mit
zwei unterschiedlichen, schaltbaren Verstarkungsfaktoren, welche den
Amplitudenhub der FEBEX-Module optimal ausnutzen. Sie ist auf ho-
he Zeitauflosung optimiert. Die zweite, auf hohe Energieauflésung op-
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timierte Konfiguration, verwendet einen hoch integrierten Schaltkreis,
den sogenannten APFEL-Chip, der fiir jeden Eingangskanal zwei be-
reits geformte Ausgangssignale unterschiedlicher Verstarkung mit 250
ns Integrationszeit anbietet.

HK 59.6 Fr 12:30 P 4
Towards Photofission Studies with highly-brilliant v beams —
eLoraNT CsiGe!, DIETER HaBs!, ATTiLA KRASZNAHORKAY?Z, JANOS
Guryas?, PETER G. THIROLF!, and Tamas G. Torny? — Ludwig
Maximilians Universitiit Miinchen, Garching, Germany — 2Inst. Nucl.
Res. of Hung. Acad. Scienc. (ATOMKI), Debrecen, Hungary

Using highly brilliant v beams, which will be soon available at the
MEGa-Ray facility (Livermore) and at ELI-NP (Bucharest), a new
experimental campaign on photofission studies can be envisaged to
study extremely deformed nuclear states of the light actinides and their
multiple-humped potential energy surface in a highly-selective way.
The experimental technique of these studies is based on the observa-
tion of transmission resonances in the prompt fission cross section; the
fission decay channel can be expressed as a tunneling process of gate-
way states in the 2nd and 3rd minimum through the multiple-humped
fission barrier. Until now all photofission measurements at sub-barrier
energies have been performed with bremsstrahlung photons, where the
fission cross-section was folded by the increasing gamma-ray spectrum.
Compared to the presently available gamma bandwidth of 100 keV, the
soon available improved energy resolution of 1 keV will allow resolving

the "isomeric shelf" in the photofission cross-section into underlying
predicted individual resonances. Moreover, as a result of the strong
spin selectivity of the photo-induced reactions, the states in the 2nd
and 3rd minimum can be populated with much larger intensities com-
pared to former methods (light-ion induced reactions), hence a detailed
gamma-spectroscopy in these minima will be enabled.

HK 59.7 Fr 12:45 P4
Preparations for an optical access to the lowest excited nu-
clear state in 229"Th* — eLARs VON DER WENSE, PETER THI-
ROLF, DoMINIK KALB, and MustapHA LaaTiaour — LMU Miinchen,
Am Coulombwall 1, 85748 Garching

The isomeric lowest excited nuclear level of 229Th has been indirectly
measured to be 7.6 & 0.5 eV (163 & 11 nm). In order to improve the
accuracy as prerequisite of an all-optical control, 229 Th is populated
via a 2% decay branch in the a decay of 233U. The Thorium ions are
extracted and cooled with the help of a buffer-gas stopping cell and an
RFQ-cooler. In order to suppress accompanying « decay-chain prod-
ucts other than 229 Th, a quadrupole mass spectrometer (QMS) is
under construction, aiming at an optimum mass resolution and trans-
mission efficiency. Following the QMS, the Thorium isomers will be
collected on a 40um needle tip. The decay of these isomers can then
be detected using deep UV optics, presently under construction based
on extensive simulations.

* Supported by DFG Cluster of Excellence MAP.

HK 60: Schwerionenkollisionen und QCD Phasen

Zeit: Freitag 11:00-13:00

HK 60.1 Fr 11:00 P 5
Transverse Momentum Spectra of Unidentified Charged Par-
ticles in pp Collisions at the ALICE Experiment — ePHILIPP
LorTic for the ALICE-Collaboration — Institut fiir Kernphysik,
Goethe University Frankfurt, Germany

The ALICE experiment at the CERN-LHC has accumulated a wealth
of data on pp and Pb—Pb collisions in the past two years. Designed
for exploring the properties of hot and dense matter formed in heavy-
ion-collisions, the ALICE Time Projection Chamber (TPC) has the
capability to measure the transverse momentum (pr) of charged par-
ticles in a broad pr range for pr > 150 MeV /c.

In this talk the transverse momentum spectra of unidentified charged
particles for pp collisions at /s = 0.9, 2.76 and 7 TeV are presented.
The extraction of a pp baseline for the calculation of the nuclear mod-
ification factor R4 at v/s = 2.76 TeV is discussed and compared to
alternative approaches to construct a baseline. In addition, the de-
pendence of the average transverse momentum of these spectra on
center-of-mass energy and multiplicity is reviewed and compared to
measurements by other experiments.

HK 60.2 Fr 11:15 P 5
Charged particle production at large transverse momentum
in Pb-Pb collisions at /s=2.76 TeV measured with ALICE
at the LHC — eMicHAEL Linus KNICHEL — Research Division and
ExtreMe Matter Institute EMMI, GSI Helmholtzzentrum fiir Schweri-
onenforschung, Darmstadt, Germany

The suppression of high-pp particle production in heavy-ion collisions
is generally attributed to energy loss of partons as they propagate
in the hot and dense QCD medium. Inclusive transverse momentum
spectra of primary charged particles in Pb-Pb collisions at /s=2.76
TeV have been measured by the ALICE Collaboration at the LHC.
The measurements in the central pseudorapidity region |n| < 0.8 cover
a transverse momentum range of 0.15 < pr < 50 GeV/c. Charged
particle spectra in Pb-Pb collisions are compared to those measured
in inelastic pp collisions at the same collision energy, scaled by the
number of nucleon-nucleon collisions in Pb-Pb. This comparison is ex-
pressed in terms of the nuclear modification factor R a. The evolution
of particle spectra and Raa as a function of collision centrality will be
presented. Raa as a function of pr will be compared to calculations
from different energy loss models.

HK 60.3 Fr 11:30 P 5
Elliptic flow of heavy-flavor electrons in Pb-Pb collisions at
2.76 TeV with ALICE — eRAPHAELLE BAILHACHE and THEODOR

Raum: P 5

Rascanu for the ALICE-Collaboration — Institut fiir Kernphysik,
Universitat Frankfurt, Germany

In ultra-relativistic heavy-ion collisions, heavy quarks, i.e charm and
beauty, are produced in the early stage of the reaction. Therefore, they
are uniquely suited to probe the Quark-Gluon-Plasma (QGP), which
is formed in such reactions. The properties of the QGP can be stud-
ied via the azimuthal anisotropy of the heavy-quark emission in the
transverse plane, quantified by the elliptic flow v2. Experimentally,
this anisotropy can be measured indirectly via the semi-electronic de-
cays of heavy-flavor hadrons.

We present the measured elliptic flow of inclusive electrons in Pb-Pb
collisions at 2.76 TeV with the ALICE detector. Electrons are identified
using the Time Projection Chamber and the Time-Of-Flight detector.
The elliptic flow analysis is performed with methods based on two-
particle correlations, i.e. the event plane method and second order cu-
mulant, as well as four-particle correlations, i.e; fourth order cumulant.
‘We show the elliptic flow of inclusive electrons as function of transverse
momentum and the centrality of the collision for the different methods.
At high p¢ the contribution of electrons from heavy-flavour decays is
expected to be dominant, whereas at low p; most electrons come from
Dalitz decay of 70 and gamma conversion in the detector material.
We compare the inclusive electron vy with the elliptic flow of electrons
from the Dalitz decay of 7.

HK 60.4 Fr11:45 P 5
Open charm elliptic flow from hadronic decays of D-mesons
— oROBERT GRAJCAREK for the ALICE-Collaboration — University
of Heidelberg, Physikalisches Institut,Philosophenweg 12, Heidelberg,
Germany

A Large Ion Collider Experiment (ALICE) at the Large Hadron Col-
lider (LHC) has been built in order to identify and characterize the
quark gluon plasma (QGP) created in high-energy nuclear collisions.
As charm quarks are produced at the early stage of the collision, they
serve as ideal probes for a QGP. It is still an open question whether
charm quarks take part in the collective motion of the expanding fire-
ball in ultrarelativistic heavy ion collisions. The ALICE detector with
its powerful capabilities such as particle identification, secondary ver-
texing at sub-millimeter precision and tracking in a high multiplicity
environment addresses the charm sector in nuclear collisions.

We report latest news on the measurment of open charm elliptic flow.

HK 60.5 Fr 12:.00 P 5
Azimuthal emission patterns of Kt and K~ mesons in Ni+Ni
collisions near thresholds — eTAe IMm Kang for the FOPI-
Collaboration — Physikalisches Institut, Heidelberg, Germany
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Kaons, which are produced in nucleus-nucleus collisions at sub-
threshold energies at SIS/GSI, are expected to be a very sensitive
probe to investigate in-medium effects on hadrons. The microscopic
transport models suggest that kaon properties are modified in dense
nuclear matter. The modification can be understood as a consequence
of a density dependent kaon-nucleon potential. Therefore, the mea-
surement of charged kaon azimuthal emission patterns can provide
important information on such an in-medium potential.

Here we are presenting results from measurements of sideward flow
of Kt and K~ mesons in Ni+Ni collisions. Data are compared to
transport models, Hadron String Dynamics and Isospin Quantum Dy-
namics, to investigate KN potentials in the dense nuclear medium.

This work was supported by BMBF 06HD91211

HK 60.6 Fr 12:15 P 5
Shear Viscosity of Pion Gases — eRoOBERT LaNG, NORBERT
Kaiser, and WorLrram WEISE — Physik Department, Technische
Universitdt Miinchen, D-85747 Garching, Germany

Experiments at RHIC suggest that the quark-gluon plasma created in
heavy-ion collisions is an almost-perfect fluid. Furthermore, the n/s
ratio (shear viscosity per entropy density) turns out to be minimal at
the phase transition. We discuss the formalism which connects quan-
tum field theory at finite temperature and the macroscopic transport
coefficients for dissipative hydrodynamical systems. Within the frame-
work of ChPT we compute the shear viscosity of an interacting pion
gas in the confined phase. The results are compared to the AdS/CFT
bound of 1/4.

Work supported by BMBF, GSI and the Excellence Cluster “Origin
and Structure of the Universe”.

HK 60.7 Fr12:30 P 5

Computation of the 2nd order transport coefficient x in the
gluon plasma — Oweg PHILIPSEN and eCHRISTIAN SCHAFER —
Goethe Universitat, Frankfurt, Deutschland

From heavy-ion collision experiments we know that the quark-gluon
plasma behaves almost like an ideal fluid and can be described by hy-
drodynamics. The dynamic properties of the quark-gluon plasma are
determined by transport coefficients.

The second order transport coefficient k is related to a momen-
tum expansion of the euclidean energy-momentum tensor correlator
at vanishing Matsubara frequency. The computation of the Fourier-
transformed correlator in lattice gauge theory allows the determination
of k from first principles. We present the results obtained by pure Yang-
Mills lattice simulations in comparison to a computation in quasi-free
lattice perturbation theory.

HK 60.8 Fr 12:45 P 5
Maximum entropy study of viscous coefficients in gauge the-
ory plasmas — eMicHAEL Haas — Institut fuer theoretische Physik,
Universitaet Heidelberg

The applicability of laws of fluid dynamics to high energy gauge theory
matter as the quark-gluon plasma placed the focus on the calculation
of viscous coefficients. Via Kubo relations these dynamic quantities
are related to the static spectral functions. A maximum entropy (ME)
approach allows to find the spectral functions from imaginary-time
correlation functions both at zero and finite temperature by inverting
an integral transform. An important feature of ME is its independence
on priori parametrizations of the spectral functions, by including the
the broadest function space supported by the input data. Both accom-
plishments and future challenges will be discussed.

HK 61: Hadronenstruktur und -spektroskopie

Zeit: Freitag 14:00-16:00

Gruppenbericht HK 61.1 Fr 14:00 RW 1
Das OLYMPUS-Experiment an DORIS — e ALEXANDER WIN-
NEBECK fiir die OLYMPUS-Kollaboration — Massachusetts Institute
of Technology, Cambridge, MA, USA

Mit dem am DESY in Hamburg betriebenen OLYMPUS-Experiment
wird der Beitrag des Zweiphotonenaustauschs in elastischer Elektron-
Protonstreuung durch Messung des Verhéltnisses der Wirkungsquer-
schnitte von elastischer Elektron- zu Positron-Protonstreuung unter-
sucht. Im DORIS-Speicherring, der sowohl Elektronen- als auch Po-
sitronenstrahlen zur Verfiigung stellt, wurde ein internes Ha-Gastarget
installiert, welches von einem magnetischen Spektrometer mit grofier
Akzeptanz umgeben ist.

In diesem Vortrag wird eine Ubersicht iiber die physikalische Motiva-
tion und den experimentellen Aufbau gegeben. Die erste Datennahme
wurde im Februar 2012 beendet und erste vorldufige Ergebnisse werden
présentiert.

HK 61.2 Fr 14:30 RW 1
Luminosity determination at COMPASS — eNicoLAs DU
FreEsNE vON HoHENESCHE — for the COMPASS collaboration - In-

stitut fiir Kernphysik der Johannes Gutenberg-Universitdt Mainz and
CERN

In 2009, a Deep Virtual Compton Scattering test run with a 160 GeV
muon beam impinging on a liquid hydrogen target was performed at
the COMPASS experiment at CERN. The data were acquired using a
system of inclusive muon triggers, consisting of scintillator hodoscopes.
As a first step of the analysis the inclusive cross section will be ex-
tracted. To achieve this aim, the luminosity is needed which is pro-
portional to the beam flux in a fixed-target experiment. The flux is
determined by two methodes: counting tracks using a random trigger
or using the Scaler information of the scintillating fibre station in the
beam telescope of the experiment. By calculating the cross section for
Deep Inelastic Scattering and the structure function Fg, the results
will be cross checked with results from NMC which cover a similar
kinematic range.

HK 61.3 Fr 14:45 RW 1
Symmetric Moller/Bhabha luminosity monitor for the Olym-
pus experiment — ePrrez BeNITO ROBERTO FRANCISCO —

Raum: RW 1

Helmholtz-Institut Mainz

Recent determinations of the proton electric to magnetic form factor
ratio indicate an unexpected discrepancy between the obtained ratio
using polarization transfer measurements and the ratio from Rosen-
bluth separation technique in unpolarized cross section measurements.
This discrepancy has been explained as the effect of two-photon ex-
change. OLYMPUS experiment at DESY has been proposed to mea-
sure the ratio of positron-proton and electron-proton elastic scattering
cross sections. The experiment will utilize intense beams of electrons
and positrons in the DORIS ring incident on an internal hydrogen
gas target. Results of the performance of the Symmetric Moller and
Bhabha Luminosity Monitor will be presented in this contribution to-
gether with the physics case for the OLYMPUS and the current status
of the project.

HK 61.4 Fr 15:00 RW 1
OLYMPUS Luminosity Monitoring — eOzcur Ates for the
OLYMPUS-Collaboration — Hampton University, Hampton, VA, USA

The OLYMPUS experiment at DESY will measure the ratio of
positron-proton and electron-proton elastic scattering cross sections
to quantify the effect of two-photon exchange, which is widely consid-
ered to be responsible for the discrepancy between measurements of
the proton electric to magnetic form factor ratio with the Rosenbluth
and polarization transfer methods. In order to control the systematic
uncertainties to the percent level, the luminosities are monitored re-
dundantly with high precision by measuring the rates for symmetric
Moller and Bhabha scattering, and by measuring the ep-elastic count
rates at forward angles and low momentum transfer with tracking tele-
scopes based on GEM (Gas Electron Multiplier) and MWPC (Multi
Wire Proportional Chamber) technology. The production, installation,
and commissioning of the OLYMPUS GEM luminosity monitors will
be presented.

HK 61.5 Fr 15:15 RW 1
Studie der Energie-Scan-Messung des X(3872) bei PAN-
DA und Einfluss der Préizision der Luminositidtsmessung* —
eToBias WEBER, MiriaM FRITSCH, PROMETHEUSZ JASINSKI, ANA-
sTastA KARAVDINA und MaTHIAs MICHEL — Institut fiir Kernphysik,
Universitdt Mainz und Helmholtz-Institut Mainz
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Das PANDA-Experiment, das am Antiprotonenstrahl der geplanten
Beschleunigeranlage FAIR in Darmstadt aufgebaut wird, ist fiir Fra-
gen der Charmoniumspektroskopie optimiert. Ein Grofsteil des Physik-
programms beschéaftigt sich mit der Suche nach neuen konventionellen
und exotischen Zustdnden wie z.B. Hybriden oder Gluebéllen, aber
auch mit der exakten Vermessung der Linienform von bekannten Zu-
standen wie z.B. des X(3872), um dessen interne Struktur aufzukliren.

Eine zentrale experimentelle Technik von PANDA ist die Energie-
Scan-Methode, um Linienformen zu vermessen. Neben exzellenter
Strahlqualitiat, wie sie vom High Energy Storage Ring zur Verfiigung
stehen wird, ist die Messdauer der einzelnen Scan-Punkte und die Ge-
nauigkeit der Luminositatsmessung mafsgeblich fiir die Genauigkeit der
Messung.

Vorgestellt wird eine Optimierung der Vermessung der Linienform
des X(3872) im Endzustand J/¢y 77 bei Verwendung der Energie-Scan-
Methode fiir verschiedene theoretische Vorhersagen von Wirkungsquer-
schnitt und Breite der Resonanz. Aufierdem wird der Einfluss der
Prézision der Luminositdtsmessung auf die rekonstruierte Breite des
X(3872) diskutiert.

*gefordert durch BMBF und HGF

HK 61.6 Fr 15:30 RW 1
OLYMPUS tracking — eAxreL ScuwmIDT for the OLYMPUS-
Collaboration — Massachusetts Institute of Technology, Cambridge,
MA, USA
The OLYMPUS Experiment, underway at DESY, in Hamburg, Ger-
many, is measuring the cross-section ratio between electron and
positron elastic scattering from protons to definitively determine the
two-photon contribution to lepton-proton scattering. Elastic events are

selected by tracking the outgoing leptons and protons with a large ac-
ceptance magnetic spectrometer to determine the scattering angles,
momenta, and vertex. Two large drift chambers each with 18 planes
of sense wires are used to determine the particle trajectories. Hits in
each sense wire plane are combined to form a three dimensional track
through the detector. The design of the OLYMPUS drift chambers, as
well as a description of the track reconstruction will be presented.

HK 61.7 Fr 15:45 RW 1
FPGA helix tracking algorithm for PANDA — eYuTIE LiaNg,
MARTIN JOHANNES GALUSKA, JIFENG Hu, WorLrcanc KUHN, JENS
SOREN LANGE, Davib MUNcHOW, BJORN SPRUCK, and Hao Xu —
II. Physikalisches Institut, Giessen University, 35392, Germany

The PANDA detector is a state-of-the-art general-purpose detector
for physics with high luminosity cooled antiproton beams, planed to
operate at the FAIR facility in Darmstadt, Germany. Without any
hardware trigger, large amount of raw data are streaming in the data
acquisition system. The data reduction task is performed in the on-
line system by reconstruction algorithms programmed in VHDL (Very
High Speed Integrated Circuit Hardware Description Language) on
FPGAs (Field Programmable Gate Arrays). One important part in
the system is the online track reconstruction. In this presentation, an
online tracking finding algorithm for helix track reconstruction in the
solenoidal field using conformal transformation and Hough transfor-
mation is shown. The MVD (Micro Vertex Detector) and STT (Straw
Tube Tracker) are used in this algorithm.

* This work was supported in part by BMBF (06GI9107I) and the
LOEWE-Zentrum HICforFAIR.

HK 62: Nukleare Astrophysik

Zeit: Freitag 14:00-16:15

Gruppenbericht HK 62.1 Fr 14:00 RW 2
Study of the 2H(a,7)Li reaction and recent progress at
LUNA — eDanieL BEMMERER for the LUNA-Collaboration —
Helmholtz-Zentrum Dresden-Rossendorf (HZDR), Dresden, Germany

In addition to the well-known 7Li problem of Big Bang nucleosynthesis,
observations of 8Li in very metal poor stars hint at a possible Big Bang
SLi problem. Network calculations show that the 2H(c,v)6Li reaction
dominates 8Li production in the Big Bang, but there are no direct ex-
perimental data on this reaction at relevant energies. An experiment
on this reaction is underway at the 400kV underground accelerator
LUNA in Gran Sasso/Italy, and preliminary data will be shown. In
addition, recent LUNA work on the ®N(p,7)'60, 17O(p,y)'®F, and
25Mg(p,7)26 Al reactions and a planned 22Ne(p,y)23Na study will be
briefly discussed, and an outlook will be given. — Supported in part by
INFN and by DFG (BE 4100/2-1).

Gruppenbericht HK 62.2 Fr 14:30 RW 2
High resolution (3He,t) reaction on the 33 decaying nucleus
136Xe — oPrTER PuPPE!, DIETER FREKERS!, ANNIKA LENNARZ!,
JaN Tuies!, and MicuaeL HovLL? — !Inst. f. Kernphysik, 48149 Miin-

ster — 2Inst. f. Theor. Physik, 48149 Miinster

A (3He,t) charge-exchange reaction experiment on the 88 decaying nu-
cleus 136Xe has been performed at an incident energy of 420 MeV. The
objective was to identify the Gamow-Teller (GT) strength distribution
in 136Cs in an attempt to understand the long 2038 decay half-life of
136 Xe. The measurements have been carried out at the Grand Raiden
spectrometer of the RCNP in Osaka, where an energy resolution of 42
keV was achieved. A new gas cell with thin windows made of polyethy-
lene naphthalate has been employed as a target.

We find that the GT~ strength distribution even at low excitation
energies exhibits a rather normal behaviour compared to neighbouring
nuclei like 128:130Te. A number of well isolated states up to about 4
MeV concentrated in two separate clusters have been resolved carrying
a total B(GT™) strength of order unity. We argue that assuming ex-
ceptionally weak transitions from the GT* side would be a rather im-
probable cause for the long half-life, whereas phase-cancelation effects
for the 2v33 decay nuclear matrix elements seem to be a more natural
and likely scenario. The data are confronted with the half-life measure-
ment recently communicated by the EXO-Collaboration [1] and with
recent theoretical calculations. The impact of phase cancellation on
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the neutrinoless decay will also be discussed.
[1] N. Ackerman et al., Phys. Rev. Lett. 107, 212501 (2011)

HK 62.3 Fr 15:00 RW 2
Properties of Nuclei in Dense Matter and Equation of State
— oSTEFAN TvPEL!, THOMAS KLAHN?, and GEVORG PoGHOSYANS —
LGSI, Darmstadt, Germany — 2IFT, University of Wroctaw, Poland

— 38CC, KIT, Karlsruhe, Germany

The detailed chemical composition of dense matter is relevant for sim-
ulations of astrophysical objects such as neutron stars or core-collapse
supernovae. It depends strongly on the density and temperature of the
environment and affects the thermodynamic properties encoded in the
equation of state. In many applications, a simple nuclear statistical
equilibrium description is used assuming an ideal mixture of nuclei
with experimental masses in chemical equilibrium. However, the bind-
ing energies of nuclei are modified considerably in a medium. We cal-
culate the change of nuclear properties with density and temperature
in a relativistic density functional approach using the Thomas-Fermi
approximation in a spherical Wigner-Seitz cell. Both the stabilization
and the dissolution of nuclei are observed depending on the thermody-
namic conditions. A parametrization of the binding energy shifts can
be employed in the construction of improved equation of state tables.
The results are also of interest for the analysis of fragment distributions
in heavy-ion collisions.

HK 62.4 Fr 15:15 RW 2
Constraining mean-field models of the nuclear matter equa-
tion of state at low densities — eMARIA VOSKRESENSKAYA and
STEFAN TYPEL — GSI, Darmstadt

The description of thermodynamical properties and the composition of
dense nuclear matter for astrophysical applications requires the knowl-
edge of the equation of state in a wide range of densities and tem-
peratures. In this work we extend a generalized relativistic mean-field
(gRMF') model with density dependent couplings by considering bound
states of nuclei and two-nucleon scattering correlations as explicit de-
grees of freedom in the thermodynamical potential. These quasipar-
ticles are characterized by medium dependent effective resonance en-
ergies with temperature dependent effective degeneracy factors. The
model interpolates between the correct low-density limit, the model
independent virial equation of state (VEoS), and the RMF description
around nuclear saturation density where clusters are dissolved. From
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the comparison of the fugacity expansions of the VEoS and the gRMF
model consistency relations between the quasiparticles properties, the
nucleon-nucleon scattering phase shifts and the meson-nucleon cou-
plings of the gRMF model at zero density are derived. Relativistic
effects are found to be important at temperatures that are typical in
astrophysical applications. The example of neutron matter is studied
in detail for different temperatures.

HK 62.5 Fr 15:30 RW 2
Quark Stars in the Quark-Meson-Model — eMaRrciT MALy,
RAINER STIELE, and JURGEN SCHAFFNER-BIELICH — Institute for

Theoretical Physics, Heidelberg University, Philosophenweg 16, Hei-
delberg, D-69120

Compact stellar objects are nature’s laboratory for probing QCD in
the high density, low temperature regime. For exploring the proper-
ties of compact stars made of pure quark matter, we use an effective
model for the quark interaction respecting the chiral symmetry of the
original QCD-Lagrangian. This linear sigma model including quark de-
grees of freedom is complemented by an repulsive interaction coming
in through vector meson exchange. By varying the free parameters of
the model one can set up several different equations of state which
result in various mass-radius-relations for quark stars.

By using the recent new mass limit for compact stars from pulsar
PSR J1614-2230 of M=(1.97 £ 0.04)M, we constrain the possible
parameter space of our model and discuss implications for the possible
existence of selfbound quark stars.

HK 62.6 Fr 15:45 RW 2
Fission-Fusion: a new Reaction Mechanism for Nuclear
Astrophysics based on Laser-Ion Acceleration* — eP.G.
TrHIROLF!, D. Hassb2, K. ArLiNncer?, J. B2, W. Ma2, J.
ScureIBER!, and H. Wong? — LMU Miinchen — 2MPI f. Quan-
tenoptik, Garching

High power short-pulse lasers with peak powers presently reaching up
to PW levels routinely reach focal intensities of 1018 - 1021 W/cm?2.
These lasers are able to produce a variety of secondary radiation, from
relativistic electrons to multi-MeV /nucleon ion beams. Compared to
ion beams generated by conventional accelerators, laser-accelerated ion
bunches can reach ultra-high densities around solid-state density, ex-

ceeding classical ion beams by up to 10'5. These properties will allow
to investigate a new reaction mechanism, ’fission-fusion’, opening the
perspective to generate extremely neutron-rich fusion products e.g. to-
wards the N=126 waiting point of the r process path. Laser-accelerated
232Th ions pass through a second Th foil, where target-like and beam-
like Th nuclei will desintegrate into heavy and light fission fragments.
Due to the high beam density, subsequent fusion between two light
(neutron-rich) fission fragments can occur, resulting in a very neutron
rich fusion product. A new EU-funded large-scale research infrastruc-
ture ELI-NP (Extreme Light Infrastructure) will be built until 2016
in Bucharest for high-power laser-based nuclear physics. This facility
with an unprecedented laser intensity of 1024 W/cm? will allow to
exploit the new fission-fusion reaction mechanism.
*supported by DFG Clusters of Excellence 'Universe’ and "MAP’

HK 62.7 Fr 16:00 RW 2
Integrated nucleosynthesis in neutrino-driven winds — eLuTz
Hutuer!2, Tosias FiscuEr!2, GABRIEL MARTINEZ-PINEDON2, and
KARLHEINZ LaNGaNKED2:3 — 1TU Darmstadt, Darmstadt — 2GSI
Helmholtzzentrum fiir Schwerionenforschung GmbH, Darmstadt —
3Frankfurt Institute for Advanced Studies, Frankfurt

The neutrino driven wind from core collapse supernova is considered
as one of the sources of elements heavier than iron. However, its contri-
bution to different elements and its dependence with progenitor mass
has not yet been determined. We perform a detailed nucleosynthesis
study based on recent long-time simulations using Boltzmann neutrino
transport. These simulations have been performed for stars of differ-
ent progenitor masses (8.8, 10.8 and 18.0 M) and for times of several
tens of seconds after the onset of the explosion. The ejected matter is
always proton rich. Using an extended nuclear network that includes
all relevant nuclear and weak processes, we have determined the in-
tegrated nucleosynthesis outcome and its sensitivity to the progenitor
mass. We show that proton rich winds can account for the metal-poor
star observations of light r-process elements, Z < 56. Furthermore de-
pending on the late time dynamics of the ejecta, we find that after the
freeze-out of proton captures at temperatures around 1 GK, there is a
phase dominated by neutron captures that drives material to the neu-
tron rich side of stability. During this phase the elemental abundances
do not change, but the resulting isotopic abundances are in agreement
with solar system abundances.

HK 63: Astroteilchenphysik

Zeit: Freitag 14:00-16:00

HK 63.1 Fr 14:00 RW 3
PERC, a clean, bright and versatile source of neutron decay
products — eBasTiaN MARKIScH for the PERC-Collaboration —
Physikalisches Institut, Universitdt Heidelberg

Within the Standard Model of particle physics, neutron (-decay is
described by only three parameters, whereas there are many more ob-
servables accessible to experiments. Precision measurements on neu-
tron decay observables make it therefore an ideal candidate in the
search for physics beyond the SM.

We present the new facility PERC (Proton Electron Radiation Chan-
nel), a novel source of neutron decay products. PERC will be in-
stalled at the Forschungs-Neutronenquelle Heinz Maier-Leibnitz. De-
cay rate is largely increased compared to existing instruments like e.g.
PEerRkEO III by using the inside of an 8 m long neutron guide as active
decay volume. Electrons and protons are extracted from this volume
and separated from the neutron beam by a strong magnetic field. A
magnetic filter of up to 6 T serves to precisely define the phase space of
the emerging decay particles. Spectra and angular distributions will be
distortion-free on the level of 10°%. We give an overview on the concept
of the PERC instrument, observables accessible and its present status.

HK 63.2 Fr 14:15 RW 3
Superconducting magnet system for PERC — eCARMEN
DreschHiEr for the PERC-Collaboration — Physikalisches Institut,
Universitiat Heidelberg
The new PERC (Proton Electron Radiation Channel) instrument will
be an extremely bright and versatile source of neutron decay products.
It will feed several novel precision experiments of spectra and corre-
lation measurements in neutron decay. Its main component is a more
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than 11 m long superconducting magnet system. The neutron decay
volume is located inside an 8 m long neutron guide in a strong longitu-
dinal magnetic field of 1.5T. A variable magnetic barrier of 3T to 6T
serves to precisely limit the phase space of the emerging electrons and
protons to control systematic errors on the 10~%level. The instrument
is currently under development and will be installed at the neutron-
beamline Mephisto at the FRM II, Garching. In this talk we give an
overview on the special characteristics and advantages of PERC's field
design. We will show that with our design we can prevent magnetic
traps in magnetic field and achieve a clean separation of neutrons and
decay-products.

HK 63.3 Fr 14:30 RW 3
Development of non-magnetic neutron guide for PERC —
eNAaTaLIYA REBROVA for the PERC-Collaboration — Physikalisches
Institut, Universitdt Heidelberg

The future cold neutron beam station PERC (Proton Electron Radi-
ation Channel) is developed for measurements of angular correlation
coefficients in B-decay of free polarized neutrons with precision of about
10-4. The neutron guide within PERC (where the ’active decay vol-
ume’ lies) should be non-depolarizing on the same level of 10-4. We
present the current status of the development of non-magnetic neu-
tron guides. We discuss possible non-magnetic supermirror coatings
with nickel-molybdenum or nickel-vanadium alloys and titanium, or
copper and titanium. We demonstrate the feasibility of using copper
and titanium supermirrors. We present first results of depolarization
measurements at the opaque test bench obtained with cold polarized
neutrons, which are reflected once from a multilayer copper-titanium
sample placed inside strong magnetic field.
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HK 63.4 Fr 14:45 RW 3
Studies on Liquid Xenon Low Energy Scattering for Dark
Matter Applications — ePIERRE SissoL, BAsTiaAN BESKERS, CYRIL
GrieNoN, UwWE OBERLACK, and RAINER OTHEGRAVEN — Johannes
Gutenberg Universitat Mainz

The concept of a dual-phase Xenon time projection chamber realizes
with XENON100 the currently most sensitive dark matter search ex-
periment. Its successor XENONIT is already in development phase,
and detectors at the 10 ton scale (e.g. DARWIN) are being envisioned.
Background suppression and discrimination are driving forces in the
design of these experiments. Currently, this is accomplished by fidu-
cialization using position sensitivity and light/charge discrimination.
Additional discrimination may be achieved by pulse-shape discrimina-
tion.

The Mainz group is setting up a small 3D position-sensitive two-phase
Xenon-TPC to measure charge and scintillation yield at recoil energies
of a few keV and to study the liquid Xenon scintillation pulse shape.
We employ MC simulations to study low energy scattering of gamma-
rays and neutrons to optimize the experimental setup. Here we discuss
the planned experiments and identify the dominant systematic errors.

HK 63.5 Fr 15:00 RW 3
Dark Matter Search Results from the XENON100 Experi-
ment — eETHAN Brown for the XENON-Collaboration — Institut
fuer Kernphysik, WWU Muenster

The XENON100 Experiment looks for a new unknown form of matter
called Dark Matter in the form of Weakly Interacting Massive Parti-
cles (WIMPs) by looking for nuclear recoils off of a target of liquid
xenon. By utilizing a dual phase Time Projection Chamber (TPC) to
measure the scintillation and ionization signals, event localization and
discrimination of backgrounds due to electron recoils is possible. By
operating a detector with a large active mass of 62kg in an ultra-low
background environment, XENON100 has achieved excellent sensitiv-
ity to the WIMP-nucleon cross section, and is capable of probing much
of the favored phase space predicted by theorists.

The results of a 100 live day dark matter search with the XENON100
detector will be presented, with an emphasis on background studies
and detector characterization via calibrations. Additionally, the Profile
Likelihood Analysis method will be discussed in the context of apply-
ing a statistical analysis of the experimental results, which allows for
a robust statement of the interpretation of the results.

The work of the author has been supported by DFG (for
XENON100, GZ: WE1 843/7-1) and BMBF (for XENONI1T, GZ:
05A11PM1).

HK 63.6 Fr 15:15 RW 3
Determining the reflectivity of PTFE in the VUV — eKAREN
BoxkEeLoH for the XENON-Collaboration — IKP, WWU Miinster

In the hunt for dark matter the XENON collaboration searches for
weakly interacting massive particles (WIMPS) by detecting their re-
coil from Xenon nuclei in a dual phase time-projection chamber (TPC).
The ratio between the emitted light S1 and charge - the latter is con-
verted into a second light signal S2 by electroluminescence - allows to
discriminate nuclear recoils as caused by WIMPS or neutrons against
electron recoils, the main background stemming from «s and electrons.
For this separation it is essential that the complete primary light sig-
nal S1, that intrinsically is very low in intensity, is collected from the
entire of the TPC with high efficiency. PTFE panels are implemented
as boundaries of the TPC for two purposes - as electric insulator it is
used to place wires for the electric field shaping and as reflector for the
vacuum-UV light emitted in the Xenon scintillation process.

The reflection properties of the PTFE used in the Xenon100 experi-

ment are not known in detail. In addition studies need to be conducted
to evaluate the reflection properties of different low radioactivity PTFE
samples as well as their mechanical and chemical treatment for use in
the successor experiment Xelt. Therefore, an ultrahigh vacuum reflec-
tion chamber has been designed and commissioned with a wavelength
selective VUV light source. First measurements to show the function-
ality of the experiment will be presented. This work has been sup-
ported by DFG (for XENON100, GZ: WE1 843/7-1) and BMBF (for
XENONI1T, GZ: 05A11PM1).

HK 63.7 Fr 15:30 RW 3
Purification Methods for Xenon — eSTEPHAN ROSENDAHL,
ETHAN BROWN, VOLKER HANNEN, CHRISTIAN HUHMANN, HaNs KET-
TLING, JOHANNES ScHULZ, and CHRISTIAN WEINHEIMER — Institut
fiir Kernphysik, Universitdt Miinster

The Xenon Project uses a 2 phase time projection Chamber (TPC)
to search for dark matter by detecting a nuclear recoil signal, induced
by Weakly Interacting Massive Particles (WIMPs). An interaction be-
tween WIMPS and the target nuclei produces scintillation and charge
signals. The electrons are drifted in an electric field to the gas phase
where they are extracted to produce fluorescence light in xenon gas.
Both light signals are detected by arrays of photomultiplier tubes on
the top and bottom of the detector. The drift length of the electrons in
liquid xenon strongly depends on the content of electronegative impuri-
ties. Furthermore Kr-85, which contributes to radioactive backgrounds,
must be removed from the commercial xenon to the ppt level.

In Miinster we set up a system to remove the electronegative im-
purities with a zirconium purifier and using cryogenic distillation to
remove Kr-85 isotopes from the xenon. The quality of the xenon is
investigated, using a dual phase xenon TPC, in combination with a
laser based moisture analyzer and a quadrupol mass filter to have a
complementary setup of different tools. The whole system is designed
to perform R&D studies for the XenonlT experiment, which is the
next generation of direct dark matter detectors.

The project is supported by DFG and the state NRW, contractnum-
ber INST 211/528-1 FUGG and by BMBF, number 05A11PM1.

HK 63.8 Fr 15:45 RW 3
Study of a Muon Veto Cherenkov Detector for the
XENONI1T Experiment — eSERENA FarToRrI for the XENON-
Collaboration — Johannes Gutenberg-Universitét: Institut fiir Physik,
Mainz, Deutschland

XENON is a dark matter direct detection experiment, consisting of a
time-projection chamber (TPC) using xenon in double phase as sen-
sitive detector medium. The XENON project is currently taking dark
matter data at the Gran Sasso Underground Laboratory (Italy) with
the XENON100 experiment (100 kg scale mass of target volume) de-
voted to explore the spin-independent elastic WIMP-nucleon scatter-
ing cross section at the sensitivity in the order of ~ 10™45¢m?2. In
parallel to the operation of XENON100 an intensive R&D program
for the next generation experiment (of ton scale mass) of the XENON
project, XENONI1T, is currently taking place. XENONI1T will have a
goal to reduce the background by two orders of magnitude compared
to XENON100, pointing to a sensitivity in the order of 10~47cm?. In
order to achieve this background level the employment of a passive
shield is not sufficient and it must be complemented with an active
system able to veto the underground residual muon flux. In this study
we optimized, with a series of Monte Carlo simulations based on the
toolkit GEANT4, a water Cherenkov detector for the XENONI1T ex-
periment. Results showed the possibility to reach very high detection
efficiencies in tagging the passage of both the muon and the shower
secondary particles coming from the interaction of the muon in the
rock.

HK 64: Instrumentation

Zeit: Freitag 14:00-16:15

Gruppenbericht HK 64.1 Fr 14:00 P 2
First Online Test of the Cryogenic Stopping Cell for the
Super-FRS at the FRS Ion Catcher at GSI — eTimo DicKEL
for the FRS Ion Catcher-Collaboration — Justus-Liebig-Universitat
Giefsen — GSI, Darmstadt

At the FRS, GSI, exotic nuclei can be produced and separated. After
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production and separation of the nuclei of interest, they are slowed
down from relativistic energies and are thermalized to a few eV with
a cryogenic gas-filled stopping cell. To achive high stopping efficien-
cies, the cryogenic stopping cell is operated at highest densities (5
mg/cm?). This is possible due to the use of a fine structured RF
carpet (4 electrodes per mm). After extraction from the cryogenic
stopping cell the ions are guided through an RF quadrupole system
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to a multiple-reflection time-of-flight mass spectrometer (MR-TOF-
MS). The MR-TOF-MS is used for high precision mass measurements
(6m/m =~ 10~7), to remove isobaric contaminants from the ions of
interest and as a broadband mass spectrometer to investigate and op-
timize the operation of the stopping cell and the range bunching. Re-
sults from the first online test of the FRS-Ion-Catcher, such as the
highly efficient stopping and extraction of 223Th, will be shown.

HK 64.2 Fr 14:30 P 2
Simulations of the new cryogenic gas filled stopping cell for
the low energy branch of the Super-FRS at FAIR — eMoRITZ
PascaL REerter!, TiMo Dickerl:2, WorLrcanc Prass!:2, Hans
GriserL!2, DanieL ScHAFER!, and CHRISTOPH SCHEIDENBERGERDZ
for the FRS Ion Catcher-Collaboration — !Justus-Liebig-University,
Giessen — 2GSI, Darmstadt

At the low energy branch of the Super-FRS at FAIR exotic nuclei will
be produced at relativistic energies, slowed down, thermalized and pro-
vided as a low energy beam to high precision experiments. The ions
are stopped in a cryogenic stopping cell in high density helium gas.

In order to guide the development of the new cryogenic stopping
cell and to study the performance of the new techniques used, numeri-
cal simulations of the stopping cell have been performed. A parameter
study of the RF carpet has been done and optimized working param-
eters for the stopping cell have been found. The simulation results
show good agreement with the first offline and online experiments of
the cryogenic stopping cell obtained at the FRS Ion Catcher at GSI.
For the first time cryogenic operation of a stopping cell with a radio
frequency carpet and hitherto unreached helium densities have been
demonstrated.

HK 64.3 Fr 14:45 P 2
Commissioning of the Cryogenic Buffer-Gas Stopping Cell
at SHIPTRAP* — eCHRISTIAN DroEese!, Kraus Braum?,
MicHAEL Brock3, Sercey Evriseev?, Frank HERFURTHS,
MusTtaPHA LaaTiaour®®, FELIX LAUTENSCHLAGER?, ENRIQUE MI-
NAYA Ramirez®, LuTz ScHWEIKHARD!, and PETER THIROLF® —
I Ernst-Moritz-Arndt-Universitiat Greifswald — 2Max-Planck-Institut

fiir Kernphysik Heidelberg — 3GSI Helmholtzzentrum fiir Schweri-

onenforschung Darmstadt — 4Technische Universitit Darmstadt —
5Ludwig-Maximilians-Universitdt Miinchen — SHelmholtz-Institut
Mainz

The Penning-trap spectrometer SHIPTRAP (M. Block et al., Eur.
Phys. J. D 45 (2007) 39) is employed to perform high-precision mass
measurements of exotic nuclides, in particular above fermium. In recent
experiments the masses of 252-254No and 255,256 Lr were measured di-
rectly for the first time in a Penning trap (M. Block et al., Nature 463
(2010) 785). For mass measurements of heavier elements, it is crucial
to further increase the overall efficiency of the setup which is mainly
limited by the stopping efficiency of the fusion evaporation products in
the SHIPTRAP gas cell. Therefore, a second generation gas cell with
increased stopping volume was designed. In addition, the operation at
cryogenic temperatures leads to a larger gas density at a lower pres-
sure and an improved cleanliness of the helium buffer gas. With the
new gas cell an increase of the overall efficiency by up to a factor of 5
is expected. The first results of the commissioning will be presented.
*Supported by BMBF (06ML9148) and GSI (LMTHIR1012).

HK 64.4 Fr 15:00 P 2
Detection systems for forward emitted fluorescence pho-
tons from relativistic ion beams at storage rings
D. Animerski!, Cu. GepperT?3, V. HanNeEN!, R. JoHREN!,
T. Kour3, M. Locumann?3, R. LoprEz Coro!, eJ. MADER!,
W. NOrTERsHAUSER??, H.-W. ORrrjonann', R. Sincuez3, CH.
WEINHEIMER!, and D. WinTERs? — lInstitut fiir Kernphysik, Uni-
versitit Miinster — 2Institut fiir Kernchemie, Universitit Mainz —
3@GSI Helmholtzzentrum fiir Schwerionenforschung, Darmstadt

Laser spectroscopy experiments with highly charged ions (HCI) enable
very precise tests of QED in extremly strong electromagnetic fields by
comparing hyperfine transitions in H- and Li-like heavy ions of the
same isotope. In 209Bi80% the transition wavelength lies in a challeng-
ing infrared region, i.e. Agp ~ 1555 nm. When the ions are stored at
high velocities (8 & 0.71) at the ESR at GSI the wavelength of forward
emitted photons is Doppler shifted to A ~ 640 nm which makes them
detectable with standard PMTs. The difficulty is to efficiently collect
those photons without disturbing the ion beam. For this purpose, a
movable parabolic mirror system with a central slit for the beam has
been developed at the university of Miinster and will be presented in

this talk. The system has been used in the successful measurement
of the hyperfine transition in Li-like Bismuth during the LIBELLE
experiment. Based on this experience a detection system for forward
emitted photons at XUV wavelength will be constructed and used in
fine structure measurements with Be-like Krypton at ESR.

This work is supported by BMBF under contract number 06MS91521.

HK 64.5 Fr 15:15 P 2
Performance Improvement of a Time-of-Flight detector and
Longer Observation of Circulating Ions for IMS at FRS-ESR
— eMAaRcEL Drwiscu!, Natarnia KuzMmiNcHUK!, SAMUEL AvET2,
Tmvo DickerL!2, Hans GrisserL'?, Ronia Kn6BEL!?, WoLFGANG
Prass!2, CHRISTOPH SCHEIDENBERGERZ?, Baonua Sunb?2, and
HeLmur WEIck? for the FRS-ESR-Collaboration — !Justus-Liebig-
Universitéit Gieen — 2GSI, Darmstadt

Mass measurements of short-lived exotic nuclei can be performed using
Isochronous Mass Spectrometry at the FRS-ESR facility at GSI. The
mass values are obtained from the revolution time measurements using
a time-of-flight detector. Ions passing the detector release secondary
electrons from a thin carbon foil which are guided to micro channel
plate (MCP) detectors by electric and magnetic fields. The time ac-
curacy as well as the rate capability of the TOF detector are crucial
parameters for the performance of IMS. Simulations showed that by
increasing the kinetic transport energy of the secondary electrons from
the foil to the MCPs the time accuracy of the detector can be improved.
In measurements with a modified detector with higher kinetic trans-
port energies the timing performance of the detector was improved by
50%. Additionally MCPs with a smaller pore size to improve the rate
capability and a thinner carbon foil to reduce the energy loss in the
foil were installed in the TOF detector. In an online experiment with
uranium fission fragments a 10 times higher turn number of the ions
could be observed than in former experiments.

HK 64.6 Fr 15:30 P 2
Aufbau und Inbetriebnahme eines Paarspektrometers zur
Uberwachung des hochenergetischen Photonenstrahls an
MAMI — ePETER MERKEL fiir die A2-Kollaboration — Institut fiir
Kernphysik, Universitat Mainz, Mainz, Germany

Am Crystal-Ball (CB) Experiment am Elektronenstrahl-Beschleuniger
MAMI in Mainz werden Nukleonen und weitere Hadronen mittels eines
reellen Photonenstrahls untersucht. Mit der neuen Beschleunigerstufe,
MAMI-C, steht ein intensiver polarisierter Strahl mit einer Energie von
bis zu 1,604 GeV zur Verfiigung. Dieser erzeugt durch Bremsstrah-
lung und dem Glasgow Tagging-Spektrometer einen energiemarkier-
ten Photonenstrahl. Ein hermetisches Detektorsystem, bestehend aus
dem CB/TAPS-Kalorimeter und weiteren Detektoren, welche eine Teil-
chenidentifikation und Spurrekonstruktion erlauben, weist Vielkorper-
Endzustidnde exklusiv nach. Auf Grund des polarisierten Elektronen-
strahls ist die Erzeugung sowohl transversal polarisierter Photonen als
auch longitudinal polarisierter koharenter Photonen méglich.

Bei der Produktion longitudinaler Photonen mit einem Diamant
als Radiator werden diese nur in einen sehr kleinen Winkel emittiert.
Des Weiteren entsteht ein iibliches Bremstrahlungsspektrum transver-
sal polarisierter Photonen. Um die Rate der kohérenten Strahlung zu
erhohen wird der Strahl stark kollimiert.

Mein Vortrag beschreibt den Aufbau eines Paarspektrometers, um
parallel zum laufenden Strahlbetrieb das Bremsstrahlungsspektrum di-
rekt im Photonenstrahl zu messen. Dadurch wird es moglich den Anteil
der linear polarisierten kohdrenten Photonen online zu bestimmen.

HK 64.7 Fr 15:45 P 2
Status des Endpunkttaggers an MAMI-C — eParrik OTT fiir
die A2-Kollaboration — Institut fiir Kernphysik, Universitdt Mainz,
Mainz, Germany

Am Crystal-Ball (CB) Experiment am Elektronenstrahl-Beschleuniger
MAMI in Mainz werden Nukleonen und weitere Hadronen mittels eines
reellen Photonenstrahls untersucht. Mit der neuen Beschleunigerstufe,
MAMI-C, steht ein intensiver polarisierter Strahl mit einer Energie von
bis zu 1,604 GeV zur Verfiigung. Dieser erzeugt durch Bremsstrah-
lung und dem Glasgow Tagging-Spektrometer einen energiemarkier-
ten Photonenstrahl. Ein hermetisches Detektorsystem, bestehend aus
dem CB/TAPS-Kalorimeter und weiteren Detektoren, welche eine Teil-
chenidentifikation und Spurrekonstruktion erlauben, weist Vielkorper-
Endzusténde exklusiv nach.

Mein Vortrag beschreibt den Aufbau eines neuen Tagging-Systems
zur Untersuchung der Reaktion vp — n'p, deren Schwellenenergie bei
1,447 GeV liegt. Das bisherige Tagging-Spektrometer vermag Photo-
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nen bis 1,492 GeV zu markieren. Das neue Spektrometer wird den
Energiebereich bis zur maximalen Strahlenergie von 1,594 GeV erwei-
tern. Dadurch wird es moglich sein die Statistik um den Faktor acht
zu erhdhen.

Das Design und der Einbau des Spektrometer-Magnet ist abgeschlos-
sen. In diesem Vortrag gehe ich hauptsichlich auf das Detektorarray,
bestehend aus 50 Szintilatoren, ein. Zum Abschluss stelle ich einige
vorlaufige Ergebnisse dar.

HK 64.8 Fr 16:00 P 2
Correlated prompt fission ~-ray data measurements —
oSTEPHAN OBERSTEDT!, ROBERT BILLNERT!'2, and ANDREAS
OBERSTEDT? — !European Commission, Joint Research Centre,
IRMM, 2440 Geel, Belgium — 2Fundamental Fysik - Chalmers

Tekniska Hogskola, 41296 Goteborg, Sweden

The OECD-NEA has published in its recent high priority data re-
quest list a demand for new and precise data on prompt fission ~v-ray

emission for the standard actinide isotopes 235U and 239Pu in view
of their importance for the development of future nuclear fission ap-
plications and for a responsible handling of nuclear waste during an
a-priori assessment of the fission-fragments’ heat production and tox-
icity. Prompt fission v-rays, together with prompt neutrons, represent
very powerful probes of the nuclear fission process near the scission
point. They provide information to better understand how the total
excitation energy available in the fissioning system gets transferred
to intrinsic excitation in the fragments. Prompt fission «-rays should
preferably be known as a function of fission-fragment mass and exci-
tation energy, but existing experimental data date back to the early
1970s for the above mentioned isotopes. We have performed a detailed
feasibility study on novel lanthanum-halide and cerium-bromide de-
tectors with a particular focus on their corresponding time and energy
resolution, essential parameters to arrive at a set-up with high de-
tection efficiency in conjunction with a high neutron/v-ray separation
power. New prompt fission y-ray spectra from the reactions 252Cf(SF)
and 235U (nyy,, f) will be presented.

HK 65: Beschleuniger

Zeit: Freitag 14:00-16:00

Gruppenbericht HK 65.1 Fr 14:00 P 3
Weiterentwicklungen am S-DALINAC* — Thore Banro!,
Uwe Bonnes!, CuristopH BuranpT!, JENs CONRAD!, LEWIN
Emam!, RaLr Eicunorn!, RuBeN Grewr!, eFLorian Huc!l,

LARs JURGENSEN!, MicHAELA KLEINMANN!, MARTIN KONRAD!,

THORSTEN KURZEDER!, PaTrick NoONN!, NORBERT PIETRALLA!,
AcuiM RicaTERY2, SVEN SIEVERS! und CarRINA UngETHUM! — 18-
DALINAC, Institut fiir Kernphysik, TU-Darmstadt, Schlossgartenstr.
9, 64289 Darmstadt — 2ECT, Strada delle Tabarelle 286, 1-38123 Vil-

lazano (TN), Italien

Der supraleitende Elektronenbeschleuniger S-DALINAC liefert Elek-
tronenstrahlen mit einer Maximalenergie von 130 MeV und einem ma-
ximalen Strom von 20 pA im cw Betrieb fiir Experimente der Kernphy-
sik und nuklearen Astrophysik. Der S-DALINAC und seine Infrastruk-
tur wurden in den vergangenen drei Jahren erheblich modernisiert.

Wir berichten {iber unsere Erfahrungen mit der neuen, digitalen
HF-Regelung im Dauerbetrieb, iiber das Injektorupgrade fiir KRF-
Experimente, das intensive Bremsstrahlung bis zu 14 MeV bereitstellen
wird, und iiber ein geplantes Scrapersystem zur Reduktion des Unter-
grunds an den Experimenten und zur Erhohung der Energieschérfe
des Elektronenstrahls. Auf den im néichsten Jahr geplanten Aufbau
einer weiteren Rezirkulation zur Erhohung der im Dauerstrichbetrieb
erreichbaren Strahlenergie wird besonders eingegangen.

*Gefordert durch die DFG unter SFB 634

Gruppenbericht HK 65.2 Fr 14:30 P 3
The S-DALINAC Polarized Electron Injector SPIN* —

oCHRISTIAN EckarRDT!, KURT AULENBACHER?, Uwe BonNNEs!,
1 1

Marco BRUNKEN!, RaLrF Eicunorn!, JoacHiMm ENDERs!, MAR-
TIN Espic!, Yuriya Fritzscue!, Oriver Haas!, CuRrisTOPH
INGENHAAGY, JaNINA LINDEMANN!, Markus Prarz!, MARKUS
WaGNER!, ANTJE WEBER!, and BENJAMIN ZwIicKER! — Institut fiir
Kernphysik, Technische Universitét Darmstadt — 2Institut fiir Kern-

physik, Johannes-Gutenberg-Universitat Mainz

At the superconducting 130 MeV Darmstadt electron linac S-
DALINAC a source of polarized electrons has been installed.

Pulsed Ti:Sapphire and diode lasers illuminate a superlattice-GaAs
cathode, producing polarized electrons preaccelerated to 100 keV. A
Wien filter and Mott polarimeter are used for spin manipulation and
polarization measurement. Downstream of the superconducting injec-
tor linac a 5-10 MeV Mott polarimeter has been installed. A Mgller po-
larimeter behind the main linac has been designed for energies between
50 and 130 MeV, and additional Compton-transmission polarimeters
will be installed for online polarization monitoring. Photo-fission mea-
surements of different uranium isotopes have been carried out and an
active target setup is under investigation. We report on the status and
performance of the source of polarized electrons and currently planned
experiments with polarized beams.

*Supported by Deutsche Forschungsgemeinschaft through SFB 634.

Gruppenbericht HK 65.3 Fr 15:00 P 3
Status der Beschleunigeranlage ELSA — eD. ProrT, A. BAL-

Raum: P 3

LING, O. BorLpT, A. DiEckMANN, F. FROMMBERGER, D. HEILIGER,
N. HeuricH, N. HormanN, F. KLARNER, S. MEY, S. Parzerr, O.
PrEISNER, T. PuscH, A. RoTH, D. SAUERLAND, M. SCHEDLER, J.
ScumiIpT, J.-P. THIRY, J. WITTSCHEN, S. ZANDER, R. ZIMMERMANN,
W. HiLLerr und F. KrEIN — Elektronen-Stretcher-Anlage ELSA,
Physikalisches Institut, Universitdt Bonn

Die Beschleunigeranlage ELSA liefert Hadronenphysikexperimenten
einen wahlweise polarisierten oder unpolarisierten Elektronenstrahl
mit einer Energie von bis zu 3,2 GeV.

Wir berichten iiber die Fortschritte bei der Erhohung des im Stret-
cherring gespeicherten Stroms auf 200 mA. Hierzu wurde ein Feedback-
system installiert, mit dessen Hilfe sich durch neu entwickelte Stripline-
Kicker und Kicker-Cavities Multibunchinstabilitdten sowohl transver-
sal als auch longitudinal ddmpfen lassen. Weiterhin wurde ein Moni-
torsystem zur Lokalisation von Strahlverlusten in Betrieb genommen.
Erste Erfolge mit einem neuen Hochstrominjektor am Linearbeschleu-
niger wurden ebenfalls erzielt.

HK 65.4 Fr15:30 P 3
Nondestructive monitoring of proton beam emittance — Ro-
MAN DzuycapLo, eKurT KiLiaN, JAMES RiTMAN, EDUARD RODER-
BURG, MAaTTHIAS RODER, THOMAS SEFzICK, and PETER WINTZ —
Forschungszentrum Jiilich

The geometry of an elastic scattering event deals with the primarily
unknown track of the beam proton and the two measurable tracks of
the scattered protons. With the high precision of the new straw tracker
in COSY TOF we can determine (for a small fraction) precise beam
particle tracks and “see” the beam emittance.

The transverse position of a beam particle in the target plane is
obtained reconstructing the interaction point I = (z,y, 2ztg¢t) as in-
tersection of the two measured tracks of the scattered protons. They
make a plane, containing I, with a normal n derived from the vector
product of the scattering directions. The unknown beam particle di-
rectional vector b lies in this plane and is orthogonal to n. Therefore n
provides one of the two angular informations of the beam particle di-
rection. Even the second angular information for b can be determined
in the same event in some cases if we are in the regime of relativistic
kinematics. From the measured sum of the scattering angles (61 + 02)
and with known beam momentum we calculate 61 and 6.

Such an emittance measuring system will also work behind a very
thin internal cluster target in an accelerator ring. It can also give time
correlations and beam polarization.

HK 65.5 Fr 15:45 P 3
Erste Messungen an einer gekoppelten CH Leistungskavitét
fiir den FAIR Protonen Injektor — eRoBERT BropHAGE!, HOL-
GeErR PobprLecu!, ULricH RatziNGeR!, GianLuict CLEMENTE? und
LArs GROENING? — 'IAP, Uni Frankfurt — 2GSI, Darmstadt

Im Rahmen des Forschungsprogramms mit Antiprotonen fiir FAIR ist
es notig einen dedizierten 70 MeV, 70 mA Protonen Injektor neu auf-
zubauen. Die Hauptbeschleunigung dieses normal leitenden Linear-
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beschleunigers wird von sechs CH-Kavitdten iibernommen, die bei
325MHz betrieben werden. Jede dieser Kavitédten wird von einem 2.5
MW Klystron versorgt. Fiir die zweite Beschleunigerstruktur von 11.7
bis 24.3 MeV wurde ein 1:2 Modell gebaut und mit HF Messungen un-
tersucht, um die wesentlichen Parameter zu bestimmen und das Kon-
zept der gekoppelten CH-Kavititen zu priifen. Weitere technische und
mechanische Untersuchungen wurden fiir diesen zweiten Tank durchge-
fiihrt, um ein vollstdndiges Fertigungskonzept zu entwickeln. Im Friih-

jahr 2011 begannen die Konstruktion des ersten Prototypen, welcher
seit Herbst 2011 fiir die ersten Messungen bereit steht. Zu diesem
Zeitpunkt wurde der Prototyp mit einer Aluminium Driftréhrenstruk-
tur bestiickt, welche es erlaubt préazise Frequenz und Feldmessungen
durchzufiihren. Es werden die neusten technischen Entwicklungen ge-
zeigt und das Konzept fiir die Inbetriebnahme dieses neuartigen Drift-
rohrenbeschleunigers wird erklart. Ebenfalls werden die letzten viel-
versprechenden HF-Messungen des Prototypen zu sehen sein.

HK 66: Struktur und Dynamik von Kernen

Zeit: Freitag 14:00-15:30

Gruppenbericht HK 66.1 Fr 14:00 P 4
The R3B experiment at FAIR — eHeiko ScHEIT — TU Darm-
stadt

The experiment Reactions with Relativistic Radioactive Beams (R3B)
at the FAIR facility will be installed at the high-energy branch of the
Super-FRS. It allows for kinematically complete nuclear reaction stud-
ies with short-lived radioactive ion beams in inverse kinematics, utiliz-
ing a wide beam energy range from about 100-1000 MeV /u covering
the full mass range up to uranium. Experimental programs will ad-
dress fundamental questions in nuclear structure and reaction physics,
as well as nuclear astrophysics.

Recently, after a long research and development phase, important
milestones toward the realization of the R3B experiment have been
reached with the completion of the technical design reports for two
core components of the R3B setup: the NeuLAND high-resolution neu-
tron time-of-flight spectrometer and the CALIFA Barrel, which serves
as a y-ray spectrometer, calorimeter and, together with the Si-tracker,
as a target-recoil detector. In addition, the construction of the super-
conducting large-acceptance dipole magnet R3B-GLAD, used for the
magnetic rigidity analysis of beam-rapidity charged fragments, is well
underway with an expected delivery at GSI in summer 2013.

First commissioning and physics experiments at GSI with R3B-
GLAD and 20%-versions of NeuLAND and the CALIFA Barrel will
be carried out in 2014. Until 2016 the setup will be largely completed
at GSI and moved to the new high-energy cave at FAIR in 2017/8.

I will give an update on the current status of the project.

HK 66.2 Fr 14:30 P 4
Tracking am LAND/R?B Setup an der GSI — eRALF PLac
fiir die R3B-Kollaboration — Goethe Universitdt Frankfurt am Main,
Germany — GSI Helmholtzzentrum fiir Schwerionenforschung GmbH,
Darmstadt, Germany

Das LAND/R3B Setup an der GSI in Darmstadt ist eine leistungsfi-
hige Anlage fiir die Durchfiihrung von Coulomb-Aufbruch Experimen-
ten. Damit kénnen neben (,n)-Wirkungsquerschnitten unter anderem
auch (v,p)- und (v,2p)-Wirkungsquerschnitte von radioaktiven Kernen
vermessen werden, sowie mittels Zeitumkehrtheorem auch die Einfang-
querschnitte fiir die inversen Prozesse.

Fiir die Messung energieabhéngiger Wirkungsquerschnitte miissen
allerdings alle Reaktionsprodukte identifiziert und deren Impulsvekto-
ren mit hoher Genauigkeit bestimmt werden. Dazu wird die Ablenkung
der Teilchen im Magnetfeld eines Dipols untersucht und rekonstruiert.

In diesem Vortrag wird der aktuelle Stand der Tracking-Algorithmen
fiir die Bestimmung von Ladung, Masse und Impuls der Reaktionspro-
dukte anhand mehrerer Beispiele bisher durchgefiihrter Experimente
prasentiert.

Dieses Projekt wurde vom HGF Young Investigators Project VH-
NG-327 unterstiitzt.

HK 66.3 Fr 14:45 P 4
Beyond the neutron drip-line - superheavy oxygens —
eCHRrIsTOPH CAESAR for the R3B-Collaboration — TU Darmstadt,
Institut fiir Kernphysik, Germany

The neutron-unbound ground state of 20 was recently observed for
the first time in a proton knock-out reaction from a 26F beam on a
beryllium target at the NSCL[1]. One single resonance was observed
in the 24O+n relative-energy spectrum. Shell-model calculations which
describe known properties of neighboring oxygen isotopes, however, fail

Raum: P 4

in reproducing the surprisingly low energy of the observed resonance.

The R3B-collaboration has studied the 26F(p,2p)2°0 reaction uti-
lizing a kinematically complete measurement at relativistic beam ener-
gies with the R3B-LAND-setup. This measurement provides improved
data in several respects. The reaction was measured fully exclusive (in-
cluding «-ray detection) and with much larger acceptance. In addition,
a sufficient number of events have been recorded which populate the
260 ground state in order to estimate its mass. First results on the
26F (p,2p)?°0 as well as the 27F(p,2p)260 channel will be presented.

This work is supported by the Hessian LOEWE initiative through
HIC for FAIR.

[1] C.R. Hoffman et al. Phys.Rev.Lett 100 (2008) 152502

HK 66.4 Fr 15:00 P 4
Decay spectroscopy of neutron-rich nuclei with the CAITEN
detector — eKoNrRAD STEIGER for the CAITEN-Collaboration —
Physik-Department E12, Technische Universitdt Miinchen

An experiment in fall 2010 at the RIBF (Radioactive Ion Beam Fac-
tory at RIKEN, Japan) investigated the neutron-rich nuclei in the
neighborhood of 3°Ne and 36Mg. These nuclei were produced by rel-
ativistic projectile fragmentation of a 345 AMeV 48Ca primary beam
which was delivered from the superconducting ring cyclotron SRC with
an average intensity of 70 pnA. The secondary cocktail beam was sepa-
rated and identified with the BigRIPS fragment separator and the Ze-
roDegree spectrometer. The unambiguous particle identification was
achieved by measuring the energy loss, time of flight and magnetic
rigidity event-by-event. The identified fragments were implanted in the
CAITEN detector (Cylindrical Active Implantation Target for Efficient
Nuclear-decay study). The main part of this detector is a 4 x 10%-fold
segmented plastic scintillator with the shape of a hollow cylinder. To
reduce background events the scintillator was moved continuously in
axial and vertical direction (similar to a tape-transporting system). Im-
plantations and decays were correlated in time and space. y-rays were
detected with three germanium clover detectors. For the first time -
delayed gammas were measured in the neutron-rich isotopes 36—38S;i,
The status of the analysis and preliminary results including new half-
life values and tentative level schemes for these very exotic nuclei will
be presented. Supported by BMBF (06MT9156) and DFG (EXC 153,
KR2326/2-1).

HK 66.5 Fr 15:15 P 4
Quasi-Elastic Scattering of Relativistic Neutron-Deficient
Carbon Isotopes — eMatTHIAS HOLL for the R3B-Collaboration —
Institut fiir Kernphysik, Technische Universitdt Darmstadt, Germany

Quasi-elastic scattering of relativistic 11 C has been recently studied in
inverse kinematics during experiment S393 at the R3B-LAND setup.
In this experiment, a radioactive beam coming from the fragment sep-
arator FRS was used to induce secondary reactions with a CH2 target.
The incoming beam as well as the reaction products were detected in
kinematically complete measurements.

The study is aimed at a quantitative understanding of absolute spec-
troscopic factors that appear to be quenched for deeply bound nucle-
ons. Preliminary results will be shown and compared to results ob-
tained for knockout reactions from these isotopes.

Supported by BMBF (06DA9040I), the State of Hesse (LOEWE
Centre HIC for FAIR), and through the GSI-TU Darmstadt coopera-

tion agreement.
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HK 67: Schwerionenkollisionen und QCD Phasen

Zeit: Freitag 14:00-15:30

HK 67.1 Fr 14:00 P 5
Nuclear Physics from Lattice QCD at Strong Coupling —
eWoLFGANG UNGER — ETH Ziirich

Understanding the properties of nuclear matter from first principles,
starting from the QCD Lagrangian via lattice simulations, is one of
the main goals of lattice QCD. Unfortunately this task is turned out
to be too ambitious. However, in the limiting case of an infinite bare
gauge coupling, this goal can be reached: the full phase diagram as a
function of temperature and baryon chemical potential can be deter-
mined and also the nuclear potential can be obtained. I will present
new results obtained from lattice QCD at strong coupling and explain
in what respect this model describes some of the properties of nuclear
matter, such as the origin of nuclear interactions.

HK 67.2 Fr 14:15 P 5
Systematic study of the influence of fermionic and bosonic
fluctuations on the QCD phase diagram — eFABIAN RENNECKE
and JAN MARTIN PawrLowski — Institute for Theoretical Physics,
University of Heidelberg

We study the chiral phase transition of QCD with two quark flavors
at finite temperature and density within a functional renormalization
group approach. In particular, we investigate the quantitative effect of
fully dressed propagators and higher order mesonic scattering processes
on the phase boundary, including the critical endpoint, in a systematic
way.

HK 67.3 Fr 14:30 P 5
QCD Phasen bei hohen Dichten mit Dyson-Schwinger Glei-
chungen — eDANIEL MULLER, MICHAEL BuBALLA und JOCHEN
‘WamBAcH — Institut fiir Kernphysik, TU Darmstadt

Wir verwenden Dyson-Schwinger Gleichungen in Landau Eichung, um
das QCD Phasendiagramm in 2+1 Flavor QCD zu untersuchen. Da-
bei verwenden wir eine selbstkonsistente Ndherung, bei der auch die
Riickwirkung der Quarks auf die Gluonen beriicksichtigt wird. Wir fo-
kussieren uns auf farbsupraleitende Phasen und finden eine dominante
cfl-Phase sowie eine 2sc-Phase bei niedrigen Dichten und bei héheren
Temperaturen. Verglichen mit einer einfacheren Hard-Thermal-Loop-
artigen Naherung erhalten wir eine Verbesserung bei der gleichzeitigen
Beschreibung von Vakuumphysik und Phaseniibergéngen.

Raum: P 5

HK 67.4 Fr 14:45 P 5
Phasendiagramm der Zwei-Farb-QCD mit Dyson-Schwinger-
Gleichungen — ePascaL BUscHErR und MicHAEL BuBaLLA — In-
stitut fiir Kernphysik, TU Darmstadt

Die Zwei-Farb-QCD ist interessant, da Gitterrechnungen hier nicht
unter dem Vorzeichen-Problem leiden. Wir untersuchen das Pha-
sendiagramm der Zwei-Farb-QCD mithilfe von Dyson-Schwinger-
Gleichungen, um die beiden Zuginge miteinander zu vergleichen. Die
Dyson-Schwinger-Gleichungen werden hierzu geeignet trunkiert und
in der Landau Eichung selbstkonsistent gelost. Es werden neben dem
chiralen Limes auch endliche Quark-Massen betrachtet und Ergebnis-
se der Zwei-Farb-QCD mit denen der physikalischen Drei-Farb-QCD
verglichen.

HK 67.5 Fr 15:00 P 5
Hyper-trition production in Ni+Ni at 1.91A GeV — eYa
PENG Zuang and NorBERT HERRMANN for the FOPI-Collaboration
— Physikalisches Institut, Universitdt Heidelberg, Germany

Production of hypernuclei in heavy-ion collisions (HIC) is a unique way
to study the interaction between strange baryons and the surrounding
nuclear matter. In this constribution, we present the preliminary re-
sults of reconstructing hypertritons in Ni+Ni reactions at the incident
energy of 1.91A GeV in the experiment performed with FOPI detec-
tor at SIS18 in GSI. A pronounced excess at the nominal mass of the
hyper-triton was found in the invarimant mass spectra of 7~ —3 He
under certain selection criteria. The reconstruction efficiency and the
background are analysed by means of extensive MC simulations of the
detector response.
* This work was supported by BMBF 06HD91211.

HK 67.6 Fr15:15 P5

Iterative Hydrodynamics — eFALK WUNDERLICH and BURKHARD
KAmPFER — Helmholtz-Zentrum Dresden-Rossendorf

We present an analytical approach to relativistic fluiddynamics by con-
structing the Taylor expansion of the solution from the inital condi-
tions. The method follows techniques taken from the AdS/CFT corre-
spondence. Its power is demonstrated by treating the triaxial expansion
in relativistic heavy ion collisions at LHC.



