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Ubersicht der Hauptvortrige und Fachsitzungen

Plenarvortrage

(Horsdle HZ 142, HZ 3-10; Poster HZ)

PVI Mo 11:30-12:30 HZ 1+2  Erkenntnisvermittlung aus erster Hand — eMICHAEL KOBEL

PV II Di 9:00- 9:45 HZ 1+2 ALICE: Past, Present, and Future — eDARIUSZ MISKOWIEC

PV III Di 9:45-10:30 HZ 1+2 XYZ: Charmonium- und Bottomoniumspektroskopie an e+e- Be-
schleunigern — ¢JENS SOREN LANGE

PV IV Mi 9:00- 9:45 HZ 1+2 Das GERDA Experiment zum neutrinolosen doppelten Betazerfall in
Ge — ePETER GRABMAYR

PV 'V Mi 9:45-10:30 HZ 1+2 100 Jahre Franck-Hertz-Experiment — eHARTMUT HOTOP

PV VI Mi  20:00-21:00 HZ 142 Naturwissenschaftliche Methoden zur Steuerung von Banken —
eWILFRIED PAUS

PV VII Do 9:00- 9:45 HZ 1+2 Neutron-rich matter from chiral EFT interactions — eKAI HEBELER

PV VIII Do 9:45-10:30 HZ 1+2 Revealing New Hadronic States and Properties of Mesons with COM-
PASS — ¢STEPHAN PAUL

PV IX Fr 9:00- 9:45 HZ 1+2 Perturbative QCD: from pp to AA collisions — eMICHAEL KLASEN

PV X Fr 9:45-10:30 HZ 1+2 Modern Real Photon Experiments: Illuminating the Structure and
Excitations of the Nucleon — eSVEN SCHUMANN

Hauptvortrage

HK 16.1 Di 11:00-11:40 HZ 142 Laser Spectroscopic Determination of Nuclear Ground-State Proper-
ties — e WILFRIED NORTERSHAUSER

HK 16.2 Di 11:40-12:20 HZ 142 The origin of heavy elements — e ALMUDENA ARCONES

HK 16.3 Di 12:20-13:00 HZ 142  Thermalization Dynamics in Ultra-Relativistic Nuclear Collisions —
¢ JUERGEN BERGES

HK 29.1 Mi 11:00-11:40 HZ 1+2 Physics of Heavy Quarks in Nuclear Collisions at the LHC —
eRAPHAELLE BAILHACHE

HK 29.2 Mi 11:40-12:20 HZ 142  Electric Dipole Moment Measurements at Storage Rings — eJORG
PRETZ

HK 29.3 Mi 12:20-13:00 HZ 142  Faster and further, masses and more: Latest developments and results
from ISOLTRAP — ¢ROBERT WOLF

HK 36.1 Do 11:00-11:30 HZ 142  Testing the Standard Model at the precision frontier: The anomalous
magnetic moment of the muon — e ANDREAS HAFNER

HK 36.2 Do 11:30-12:00 HZ 142 The muon g-2 and the Adler function from lattice QCD — ¢ GREGORIO
HERDOIZA

HK 36.3 Do 12:00-12:30 HZ 142 Reviewing hadron production in the SIS energy regime using new
HADES Au+Au data — eMANUEL LORENZ

HK 36.4 Do 12:30-13:00 HZ 142 Encounters with Di-Baryons — from the ABC Effect to a Resonance
in the Neutron-Proton System*. — eMIKHAIL BASHKANOV

Fachsitzungen

HK 1.1-1.6 Mo 14:00-16:00 HZ 142 Hadronenstruktur und -spektroskopie
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Donnerstag 19:15 HZ 3
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Montag

HK 1: Hadronenstruktur und -spektroskopie

Zeit: Montag 14:00-16:00

Gruppenbericht HK 1.1 Mo 14:00 HZ 142
Photoproduction of 7°-Mesons off Neutrons in the Nucleon
Resonance Region — eDIETERLE MANUEL for the A2-Collaboration
— Department of Physics, University of Basel, Klingelbergstrasse 82,
4056 Basel, Switzerland

Severe differences between the experimentally observed excitation
spectrum of the nucleon and the theoretically predicted results require
detailed investigation. Meson photoproduction offers the nice possi-
bility to measure the electromagnetic properties of the nucleon and
thereby provides stringent tests to the nucleon models.

w0 photoproduction is in particular interesting as neutral pions cou-
ple only weakly to photons so that non-resonant background contri-
butions become negligible. Although pion photoproduction off the free
proton is well known the isospin decomposition also requires measure-
ments on the free neutron. However, this can only be investigated with
quasi-free neutrons bound in light nuclei, i.e. the deuteron.

We will present final results of the first measurement of precise an-
gular distributions for 70 photoproduction off neutrons bound in the
deuteron. Effects from nuclear Fermi motion have been removed by a
complete kinematic reconstruction of the final state. An attempt to
remove the final state interactions reveals first conclusions about the
reaction on the free neutron and will put stringent tests on future
nucleon models.

Gruppenbericht HK 1.2 Mo 14:30 HZ 142
The BGO-OD experiment: data analysis in preparation for
physics proposals — e¢THOMAS JUDE for the BGO-OD-Collaboration
— Physikalisches Institut, University of Bonn, Bonn, Germany

The BGO-OD experiment at the ELSA accelerator facility, Bonn, con-
sists of the highly segmented BGO calorimeter with a particle tracking
magnetic spectrometer at forward angles. This allows the investigation
of final states of mixed charge with nearly 47 acceptance, with very
high precision at forward angles for charged particles.

An extensive physics programme using an energy tagged
bremsstrahlung photon beam is planned using this unique setup. This
includes measurements of associated strangeness, vector meson and
pseudoscaler meson photoproduction.

The commissioning phase of the experiment is almost complete. This
talk focuses on analysis of the commissioning data, which includes par-
ticle track reconstruction in the forward spectrometer and momentum
reconstruction with the BGO calorimeter. Comparisons are made with
simulated data, and analysis results relevant to the physics proposals
are presented.

Supported by DFG (SFB/TR-16).

HK 1.3 Mo 15:00 HZ 1+2
Impulsrekonstruktion im Vorwirtsspektrometer des BGO-
OD-Experiments — ePAUL-FIETE HARTMANN fiir die BGO-OD-
Kollaboration — Universitdt Bonn

Das neue BGO-OD-Experiment am ELSA-Beschleuniger der Univer-
sitét Bonn dient der systematischen Untersuchung der Photoproduk-
tion von Mesonen. Es besteht aus einem hochsegmentierten BGO-Ball
als Zentraldetektor in Kombination mit einem offenen Magnetspektro-
meter in Vorwiartsrichtung. Fiir die geplanten Messungen ist hier eine
hohe Impulsauflésung von entscheidendender Bedeutung.

Vorgestellt werden Weiterentwicklungen des Rekonstruktionsalgo-
rithmus mit dem Ziel einer verbesserten Impuls- und Vertexbestim-
mung sowie Teilchenidentifikation: Fiir die Driftkammern wurde aus-
gehend von einer Rekonstruktion, welche lediglich die Position der Si-
gnaldrihte (Abstand 1,7 cm) beriicksichtigt, zusétzlich die gemesse-
nen Driftzeiten in die Analyse einbezogen. Des Weiteren werden die

Raum: HZ 1+2

Effekte des Streufelds des Dipolmagneten fiir die Spurbestimmung
beriicksichtigt.
Gefoérdert durch die DFG (SFB/TR-16).

HK 1.4 Mo 15:15 HZ 142
F Observable in Double 7Y-Photoproduction — eSTEFANIE
GARNI for the A2-Collaboration — Departement of Physics, University
of Basel, CH-4056 Basel, Switzerland

The measurement of single and double polarization observables gives
information about the different resonance contributions in the cross
section and hence leads to a better understanding of the nucleon and
its excited states. The double 79-photoproduction is one of the most
interesting reaction for the measurement of these observables. It al-
lows to search for excited nucleon states which decay preferentially via
cascades involving intermediate excited states. Furthermore, the back-
ground from non-resonant terms is small since the photon does not
couple directly to neutral pions.

Double 70-photoproduction off a transversally polarizied H-Butanol
target has been measured using circularly polarizied bremsstrahlung
photons produced by MAMI-C with incident energies up to 1.5 GeV.
The double 7° reaction was identified using a combined setup of the
Crystal Ball colorimeter and a TAPS forward wall which results in an
almost 47 acceptance. Preliminary results on the single polarization
observable T and double polarization observable F will be presented.

HK 1.5 Mo 15:30 HZ 142
Measurement of the double polarization observable E
in n/-photoproduction — eFARAH NOREEN AFzAL for the
CBELSA /TAPS-Collaboration — HISKP, Uni Bonn

The goal of the CBELSA/TAPS experiment located at the electron
stretcher accelerator ELSA lies in the better understanding of the dy-
namics of the nucleon constituents by investigating the nucleon excita-
tion spectrum through photoproduction of mesons off the nucleon. The
study of n’-photoproduction gives information of the high mass region
(mpy= > 1892 MeV) of the nucleon excitation spectrum which is poorly
understood. In order to determine all contributing resonances in the
underlying process, the measurement of well chosen single and dou-
ble polarization observables apart from the unpolarized cross section
is needed. For this purpose, a linearly or circularly polarized photon
beam and longitudinally or transversely polarized target are used at
the CBELSA/TAPS experiment. The setup provides with the Crystal
Barrel and the MiniTAPS calorimeters a nearly full 47 angular cover-
age and has therefore a high detection efficiency for neutral final states.
In this talk, preliminary results of the double polarization observable
E in the photoproduction reaction vp — n'p are presented. Supported
by the Deutsche Forschungsgemeinschaft (SFB/TR16).

HK 1.6 Mo 15:45 HZ 1+2
Analysis of TN — 27N reactions within the Giessen coupled-
channel model — eVITALY SHKLYAR, HORST LENSKE und ULRICH
MoOSEL — Institut fiir Theoretische Physik, Justus-Liebig-Universitét
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 N, pN, 7A, oN, nN, wN, KA, K¥ fi-
nal states are treated on the same basis. The three-body unitarity is
approximately maintained up to interference between different isobar
channels in Bethe-Salpeter equation. Results of the analysis of the
7~ p — 79707 reaction in the first resonance energy region are presen-
ted and discussed.

Supported by DFG SFB/TR 16, project B7 and DFG grant Le439/7.

HK 2: Hadronenstruktur und -spektroskopie

Zeit: Montag 14:00-16:00

Gruppenbericht HK 2.1 Mo 14:00 HZ 3
Determining the Two-Photon Contribution to Elastic
ep Scattering — JURGEN DIEFENBACH for the OLYMPUS-
Collaboration — Institut fiir Kernphysik, Universitdt Mainz

Raum: HZ 3

To determine the two-photon exchange contribution to the elastic
electron-proton scattering cross section, the OLYMPUS experiment
was carried out at the DORIS storage ring at DESY in Hamburg in
2012. Measuring the elastic scattering cross sections from hydrogen,
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Montag

alternating daily between electron and positron beams, along with a
redundant determination of the luminosity, will yield a ratio between
the positron and electron cross sections at the one percent level. This
will help resolve the puzzle in the proton form factor ratio between
Rosenbluth and polarization transfer measurements. The talk will give
a review of the experiment as well as report on the current status of
the data analysis.

Gruppenbericht HK 2.2 Mo 14:30 HZ 3
MUSE: Measuring the proton radius with muon-proton scat-
tering — eJAN CHRISTOPHER BERNAUER — Massachusetts Institute
of Technology, Cambridge, USA

The proton radius has been measured so far using electron-proton scat-
tering, electronic Hydrogen spectroscopy and muonic Hydrogen spec-
troscopy, the latter producing a much more accurate, but seven sigma
different, result, leading to the now famous proton radius puzzle. The
MUSE collaboration aims to complete the set of measurements by us-
ing muon scattering to determine the proton radius and to shed light on
possible explanations of the discrepancy. The talk will give an overview
of the experiment motivation and design and a status report on the
progress.

HK 2.3 Mo 15:00 HZ 3
Symmetric Mogller/Bhabha luminosity monitor for the
OLYMPUS experiment — ePEREZ BENITO ROBERTO for the
OLYMPUS-Collaboration — Helmholtz-Institut Mainz, Germany

The OLYMPUS experiment ran on the DORIS storage ring at DESY,
Hamburg to measure the elastic cross sections for both positron and
electron scattering from hydrogen to quantify the two-photon contribu-
tion to elastic ep scattering. Two-photon exchange is widely considered
to be responsible for the the discrepancy in the proton form factor ratio
determined using the Rosenbluth technique and polarization transfer.
The experiment alternated daily between positron and electron beams
at 2.01 GeV incident on an unpolarized, internal, hydrogen gas target.
The luminosity delivered to the experiment was monitored by a re-
dundant set of detectors: a high precision, symmetric Mgller / Bhabha
calorimeter and a tracking telescope at 12 degrees. The symmetric
Mpgller/Bhabha calorimeter was built at Mainz and consisted of two
symmetric arrays of lead fluoride crystals. Results on the performance
of the SYMB luminosity monitor will be presented together with an
overview of the OLYMPUS experiment.

HK 24 Mo 15:15 HZ 3
The OLYMPUS radiative ep generator — eREBECCA RUSSELL
for the OLYMPUS-Collaboration — MIT, Cambridge, USA
The OLYMPUS experiment at DESY has collected datasets with
positrons and electrons incident on hydrogen which, in combination,
allow a precise determination of the contribution of hard two-photon
exchange to elastic ep scattering. This radiative correction could ex-

plain the discrepancy between measurements using Rosenbluth separa-
tion and those using polarization techniques of the proton form factor
ratio Gg/Gs. Additional radiative corrections to the final result need
to be carefully taken into account as they may be larger than hard
two-photon exchange itself. As some radiative corrections are sensi-
tive to detector acceptances, resolutions, and analysis cuts, a radiative
generator for use with the OLYMPUS Geant4 Monte Carlo has been
developed. This generator includes full elastic corrections and an exact
calculation of first order bremsstrahlung. A general description of the
generator, its special features, and its usage in the OLYMPUS analysis
will be presented.

HK 2.5 Mo 15:30 HZ 3
Two-photon exchange corrections in elastic electron-proton
scattering. Dispersion theory — eOLEKSANDR TOMALAK and
MARC VANDERHAEGHEN — Johannes Gutenberg- Universitdt Mainz,
Germany

The recent measurements of the proton charge radius from the Lamb
shift of energy levels in muonic hydrogen are in strong contradiction,
by 5-7 standard deviations, with the value obtained with electronic hy-
drogen and the value extracted from the unpolarized electron-proton
scattering data. The precise determination of the proton radius from
scattering experiments can be taken only with account of the higher
order corrections, like two photon exchange diagram and 2-loops QED
corrections. Two photon exchange correction was studied with the fixed
momentum transfer dispersion relations. It was shown that the disper-
sion relations calculation of the two- photon exchange processes in
elastic electron-proton scattering requires one subtraction. Theoretical
predictions of elastic contribution of TPE corrections to the unpolar-
ized elastic electron-proton scattering and polarization transfer were
made.

HK 2.6 Mo 15:45 HZ 3
Untersuchungen zur Messung des axialen und magnetischen
Strangeness-Formfaktors mit einem P2-Riickwirtswinkel-
Setup — eSEBASTIAN BAUNACK — Institut fiir Kernphysik, Johannes
Gutenberg-Universitdt Mainz

Am geplanten supraleitenden Elektronenbeschleuniger MESA in Mainz
wird das Experiment P2 eine hochprézise Messung der schwachen La-
dung des Protons durchfithren. Den Zugang hierzu liefert eine Messung
der paritétsverletzenden Asymmetrie im Wirkungsquerschnitt der elas-
tischen Elektron-Proton-Streuung.

Die hadronische Struktur des Protons geht bei der Interpreta-
tion der gemessenen Asymmetrie in Form von Formfaktoren ein.
Die grofiten Beitrdge zur hieraus resultierenden Unsicherheit lie-
fern die Unsicherheiten im axialen Formfaktor und im magnetischen
Strangeness-Formfaktor. Eine Messung unter Riickwértswinkeln an
MESA kénnte dazu beitragen, diese Unsicherheiten deutlich zu redu-
zieren. Uberlegungen hierzu werden vorgestellt.

HK 3: Struktur und Dynamik von Kernen

Zeit: Montag 14:00-16:00

Gruppenbericht HK 3.1 Mo 14:00 HZ 4
Low-energy enhancement of M1 strength — eRONALD
SCHWENGNER', STEFAN FRAUENDORFZ, and ANN-CECILIE LARSEN3
— Mnstitute of Radiation Physics, Helmholtz-Zentrum Dresden-
Rossendorf, 01328 Dresden — 2Department of Physics, University of
Notre Dame, Notre Dame, Indiana 46556, USA — 3Department of
Physics, University of Oslo, 0316 Oslo, Norway

Magnetic dipole strength functions have been deduced from averages
of a large number of M1 transition strengths calculated within the
shell model for the nuclides 90Zr, 94Mo, 9°Mo, and 9Mo. An enhance-
ment of M1 strength toward low transition energy has been found for
all nuclides considered. Large M1 strengths appear for transitions be-
tween close-lying states with configurations including proton as well as
neutron high-j orbits that re-couple their spins and add up their mag-
netic moments coherently. The M1 strength function deduced from the
calculated M1 transition strengths is compatible with the low-energy
enhancement found in (3He,3He’) and (d, p) experiments. The present
work presents an explanation of the experimental findings.

HK 3.2 Mo 14:30 HZ 4

Raum: HZ 4

Untersuchung der Dipolstirkeverteilung im Kern 92Zr bis
8.6 MeV* — eMARKUS ZWEIDINGER!, JAcOB BELLER!, NORBERT
PIETRALLA', CHRISTOPHER RomiG!, MARrcUS ScHECK!:2:3 und VoOL-
KER WERNER! — lInstitut fiir Kernphysik, Technische Universitét
Darmstadt — 2School of Engineering, University of the West of Scot-
land, Paisley, UK — 3SUPA, Scottish Universities Physics Alliance,
Glasgow, UK

Am Darmstidter supraleitenden Elektronen-Linearbeschleuniger S-
DALINAC wurde ein Kernresonanzfluoreszenz-Experiment am Kern
9271 durchgefiihrt. Die Anregung der Targetkerne erfolgte mit Hil-
fe eines energie-kontinuierlichen Bremsstrahlungsspektrums mit einer
Endpunktsenergie von Ey = 8.6 MeV. Die resultierende Dipolantwort
wurde mittels grofivolumiger HPGe-Detektoren spektroskopiert. Fiir
eine Vielzahl der angeregten Zusténde konnte erstmals die Spinquan-
tenzahl und die Ubergangsstiirke in den Grundzustand bestimmt wer-
den. Die Ergebnisse werden in Bezug auf die Dipolstirkeverteilung
diskutiert und mit Daten der Isotope %4Zr und 96Zr verglichen.

* Gefordert durch die DFG im Rahmen des SFB 634

HK 3.3 Mo 14:45 HZ 4
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Mehrfache Coulomb-Anregung von 72Zn mit einem neuen
Coulex-Aufbau an ISOLDE — eSTEFANIE HELLGARTNER!, DEN-
NIS MUCHER!, ROMAN GERNHAUSER!, REINER KRUCKEN?, KATHARINA
Nowak! und SEBASTIAN REICHERT! fiir die IS510-Kollaboration —
ITechnische Universitét Miinchen — 2TRIUMF, Vancouver

Im Herbst 2012 wurde die Coulomb-Anregung von einem 72Zn Strahl
an REX-ISOLDE mit einem auf dem Transfer-Setup T-REX basie-
renden Aufbau untersucht. Dieser neue Setup verfiigt iiber einen ein-
stellbaren Abstand zwischen dem Target und dem vorwértsgerichteten
Silizium-CD-Detektor, so dass auch die hohe Strahlintensitit von 72Zn
mit 107 pps verarbeitet werden konnte. Zusitzlich wurden Silizium-
Detektoren in Rueckwiértsrichtung montiert, die eine besonders hohe
Sensitivitdt auf die mehrfache Coulomb-Anregung haben.

Im Rahmen dieses Vortrages werden erste differentielle Wirkungs-
querschnitte von den ersten beiden 21 Zustinden und dem ersten an-
geregten 41 Zustand von 72Zn gezeigt. Daraus ergeben sich vorldufige
B(E2)-Werte, die einen weiteren Einblick in das kontroverse Bild der
Ubergangsstiirken in den neutronen-reichen Zink-Isotopen bieten.

Diese Arbeit wird geférdert durch BMBF (06MT9156), DFG (EXC
153) und ENSAR.

HK 3.4 Mo 15:00 HZ 4
Isoscalar giant resonance studies from a stored-beam exper-
iment for the EXL project — ¢J.C. ZAMORA for the EXL E105-
Collaboration — Institut fiir Kernphysik, TU Darmstadt

The objective of the EXL project is the investigation of nuclear struc-
ture of EXotic nuclei, in Light-ion induced reactions, by using the
future storage ring NESR at FAIR. In this project a universal detector
system will provide high resolution and large solid angle coverage for
kinematically complete measurements.

In a recent experiment at the present Experimental Storage Ring
(ESR) at GSI, the collaboration has performed feasibility studies and
first experiments by using a dedicated UHV capable detector setup.
With this setup the interaction of a 58Ni beam with an internal he-
lium gas-jet target was investigated. The aim of the present experi-
ment is to study the Isoscalar Giant Monopole Resonance (ISGMR)
and the Isoscalar Giant Dipole Resonance (ISGDR) from inelastic al-
pha scattering. In this talk, simulation results and the current status of
the data analysis will be discussed. This work is supported by BMBF
(06DA9040I and 05P12RDFN8) and HIC for FAIR.

HK 3.5 Mo 15:15 HZ 4
Nuclear Thermodynamics with Chiral Low-Momentum In-
teractions — eCORBINIAN WELLENHOFER!, JEREMY HoLT2?, and
NORBERT KAISER! — 11Physik Department, Technische Universitit
Miinchen, D-85747 Garching, Germany — 22Physics Department, Uni-
versity of Washington, Seattle, Washington 98195, USA

In chiral effective field theory, the low-energy constants (LECs) which
parametrize nuclear two- and many-body forces are usually determined
in fits to few-body observables. This fitting procedure is however not
unique, and there exist various different sets of LECs in the literature,
all leading to consistent results in few-body calculations. However, this
does not mean that the same has to be true regarding nuclear matter
properties.

We present results for the thermodynamical nuclear equation of state
(EoS), calculated by considering all contributions up to second order in
many-body perturbation theory. The results for the pressure P(p,T)

obtained by using different chiral low-momentum interactions are rea-
sonably similar in the case of zero temperature, however, they differ
with respect to their temperature behaviour, leading to deviating ther-
modynamical properties. The model-dependence of the different NN
and 3N contributions to the nuclear EoS is then investigated in detail,
and we find that the differences are predominently due to the differ-
ent values of the LECs that parametrize the 3N force. The value of
the critical temperature of the nuclear liquid-gas phase transition is
determined for all sets of potentials.

HK 3.6 Mo 15:30 HZ 4
Suche nach magnetischen Dipol-Anregungen in **Ca aus Pro-
tonenstreuung unter extremen Vorwirtswinkeln — eMICHAEL
MatHY!, JONNY BIRKAHN!, PETER VON NEUMANN-COSEL!, HIROAKI
MaTsuBARA? und ArsusHl Tami® — Mnstitut fiir Kernphysik, TU
Darmstadt, Germany — 2NIRS, Chiba, Japan — 3RCNP, Osaka Uni-
versity, Japan
Wie in einem *8Caf(e,e’)-Experiment gezeigt wurde, gibt es in *8Ca
neben dem prominenten M1 Spinflip-Ubergang bei E = 10.23 MeV
zusétzlich mehrere schwichere M1-Anregungen zwischen 9 und 13
MeV [1]. Obwohl die individuellen Anregungen schwach sind und ex-
perimentell nahe der Nachweisgrenze liegen, ist ihr Beitrag zur Ge-
samstirke nicht vernachlidssigbar und damit wichtig fiir eine Interpre-
tation des Quenchings. Diese M1-Anregungen sollen nun zur Uber-
priifung mit Daten eines 48Ca(p,p’)—Experiment verglichen werden,
welches am RCNP in Japan durchgefiihrt wurde. Wie in [2,3] gezeigt
wurde, erlaubt die Analyse inelastischer Protonenstreuung unter ex-
tremen Vorwirtswinkeln die Extraktion von E1- und M1-Stérkevertei-
lungen. Es werden die Ergebnisse einer Multipolentfaltung der Wir-
kungsqeurschnitte diskutiert.
[1] W. Steffen et al., Phys. Lett. B 95, 23 (1980). [2] A. Tamii, et
al., Phys. Rev. Lett. 107, 062502 (2011). [3] I. Poltoratska et al., Phys.
Rev. C 85, 041304(R) (2012)

HK 3.7 Mo 15:45 HZ 4
Spin-Flip M1 Stirke und elektrische Polarisierbarkeit aus
inelastischer Protonenstreuung unter extremen Vorwirts-
winkeln am 43Ca — eJONNY BIRKHAN!, HIROAKI MATSUBARAZ,
PETER VON NEUMANN-COSEL', NORBERT PIETRALLA!, VLADIMIR
PONOMAREV!Y, AcHIM RICHTER! und Arsusui Tamn? — lInstitut fiir
Kernphysik, TU Darmstadt — 2RCNP, Osaka University, Japan

Die inelastische Protonenstreuung unter extremen Vorwértswinkeln ist
hervorragend geeignet, um E1- und M 1-Anregungen in Kernen mit
hoher Energieaufldsung zu untersuchen, wie am Beispiel 208Pb gezeigt
wurde [1]. Am 48Ca kann zum einen die M1-Stirke des prominenten
Spin-Flip Ubergangs bei 10.2 MeV bestimmt und mit den sich wider-
sprechenden Ergebnissen aus (e, e’)- und (v, n)-Experimenten ([2][3])
verglichen werden. Zum anderen 148t sich die Polarisierbarkeit aus der
B(E1)-Stirkeverteilung ermitteln und daraus die Dicke der Neutro-
nenhaut. Zusammen mit dem Ergebnis fiir das 298Pb kann so zwischen
EDFs unterschieden werden, die alle eine Korrelation zwischen beiden
GroBen, aber unterschiedliche absolute Werte vorhersagen [4]. Die Er-
gebnisse eines Experiments an 48Ca werden vorgestellt. — Geférdert
von der DFG im Rahmen der Projekte SFB634 und NE 679/3-1 — [1]
A. Tamii et al., Phys. Rev. Lett. 107, 062502 (2011). [2] W. Steffen et
al., Nucl. Phys. A 404, 413 (1983). [3] J.R. Tompkins et al, Phys. Rev.
C 84, 044331 (2011). [4] J. Piekarewicz et al., Phys. Rev. C 85, 041302
(2012).

HK 4: Schwerionenkollisionen und QCD Phasen

Zeit: Montag 14:00-16:00

Gruppenbericht HK 4.1 Mo 14:00 HZ 6
Jet reconstruction and measurement of identified fragmen-
tation functions in Pb-Pb and pp collisions with the ALICE
experiment — eXIANGUO LU and OLIVER BuscH for the ALICE-
Collaboration — Physikalisches Institut, Heidelberg, Germany

Jets are defined in QCD as cascades of consecutive emission of partons
from an initial hard scattering. The process of parton showering and
subsequent hadronisation is broadly known as fragmentation. High en-
ergy nucleus-nucleus collisions allow us to probe parton fragmentation
within a QCD medium and the properties of this medium via the mod-
ification of the jet spectrum and jet structure. Jet reconstruction in pp

Raum: HZ 6

collisions provides an elementary baseline and allows to investigate
perturbative and non-perturbative aspects of particle production. In
addition to inclusive probes, identified particles in the final states pro-
vide an enhanced sensitivity to the flavor dependence of fragmentation
and nuclear modifications.

ALICE at the CERN LHC is a general-purpose heavy ion experiment
designed to study the physics of strongly interacting matter and the
Quark-Gluon-Plasma. It has an excellent tracking and particle iden-
tification performance over a wide momentum range. In this talk we
present results on inclusive jet observable as well as the novel measure-
ments of identified fragmentation functions in pp and Pb-Pb collisions.
The results are confronted with theory predictions.
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HK 4.2 Mo 14:30 HZ 6
Azimuthal Jet Tomography at RHIC and LHC — eBARBARA
Berz! and MikLos Gyurassy? — !Johann Wolfgang Goethe-
University, Frankfurt am Main, Germany — 2Columbia University,
New York, USA

Recent data on the azimuthal and transverse momentum dependence
of high-pT pion nuclear modification factors and high-pT elliptic flow
in nuclear collisions at RHIC and LHC are analyzed in terms of a wide
class of jet-energy loss models, ranging from running coupling pQCD
based prescriptions to AdS/CFT-inspired models, coupled to state of
the art (2+1)-dimensional viscous hydrodynamic fields. RHIC data
are found to be surprisingly consistent with most models, but with
parameters fixed at RHIC, extrapolations to LHC energies favor only
running coupling QCD based energy-loss models, while conformal AdS
holography models are inconsistent with the measured data. However,
recent non-conformal generalizations of AdS holography may provide
an alternative description.

HK 4.3 Mo 14:45 HZ 6
Initial state effects in p+Pb collisions at 5.02 TeV from
the PHSD transport approach — eV.P. KONCHAKOVSKI!, W.
CassING!, and V.D. ToNeEEvV? — lInstitute for Theoretical Physics,
University of Giessen, Giessen, Germany — 2Joint Institute for Nu-
clear Research, Dubna, Russia

We study initial state effects for different observables in p+Pb colli-
sions at 5.02 TeV using event-by-event simulations within the Parton
Hadron String Dynamics (PHSD) transport approach which incorpo-
rates both hadronic and partonic degrees of freedom and successfully
describes heavy-ion collisions in a wide range of energies. We compare
our results with data from the ALICE Collaboration as well as with
calculations using Glauber and Color-Glass-Condensate (CGC) initial
conditions and find that our results for fluctuations and distributions
are close to the CGC assumptions. We additionally investigate the ef-
fects of color field fluctuations in the initial phase of the collision that
emerge from the non-abelian dynamics of the chromo fields.

HK 4.4 Mo 15:00 HZ 6
Charged Jets in Minimum Bias p-Pb Collisions at ,/syn = 5.02
TeV with the ALICE Detector — eRUDIGER HAAKE — Institut
fiir Kernphysik, Westfilische Wilhelms-Universitat Miinster, Germany

Highly energetic jets are sensitive probes for the kinematics and the
topology of high energy collisions. They are produced in an early stage
of the collision from hard scattered partons that hadronize and even-
tually form jets as a spray of charged and neutral particles.

The measurement in p-Pb provides an important reference to study
the effects of cold nuclear matter on jet production and hadronization.
This is possible because the formation of a hot and dense medium like
in Pb-Pb is not expected. Besides the comparison to Pb-Pb collisions,
p-Pb analyses can also be an important constraint for the nuclear par-
ton density functions.

In terms of analysis techniques, the exact evaluation of the back-
ground from the underlying event is an important ingredient. It is
much smaller than in Pb-Pb so that the methods for background esti-
mation need to be refined.

Our jet analysis of p-Pb collisions at \/syN = 5.02 TeV is performed
on data taken by the ALICE detector at the LHC in the beginning of
2013. The focus of our analysis lies on the minimum bias jet spectra
and their comparison to the spectra from pp collisions. For this analy-
sis various estimates for the background and its fluctuations have been
tested in p-Pb and PYTHIA MC simulations. Also, different unfolding
settings have been evaluated.

HK 4.5 Mo 15:15 HZ 6

Jet reconstruction with background subtraction in a partonic
transport model — eFLORIAN SENZEL!, JAN UPHOFF!, OLIVER
FoCHLER!, ZHE XU2, and CARSTEN GREINER! — lInstitut fiir Theo-
retische Physik, Johann Wolfgang Goethe-Universitat Frankfurt, Ger-
many — 2Department of Physics, Tsinghua University, Beijing, China

Experimental data measured in /s = 2.76 ATeV Pb+Pb collisions
by the LHC experiments showed a significant imbalance in the trans-
verse momenta of the two reconstructed jets with the highest trans-
verse momenta. This momentum imbalance is assumed to be caused
by the different in-medium path lengths and thereby different energy
and momentum loss of the di-jets within the dense medium. To inves-
tigate this momentum loss we extended the transport model BAMPS
which solves the full 3+1D Boltzmann equation for partons based on
pQCD cross sections. One feature of BAMPS is the stochastic model-
ing of both 2—2 and 24+3 scattering processes by employing a new,
improved Gunion-Bertsch matrix element. We will show our results
for the momentum asymmetry A; using well-established experimental
subtraction methods and have a closer look at the role of further recoil
scattering processes of the initial shower partons on the momentum
loss of the reconstructed jets. Thereby we will emphasize that for this
investigation a careful consideration of the subtraction of the soft un-
derlying background medium becomes crucial.

Supported by HGS-HIRe.

HK 4.6 Mo 15:30 HZ 6
Fragmentation of jets into hadrons with strangeness in Pb-
Pb collisions in ALICE at the LHC — eALICE ZIMMERMANN for
the ALICE-Collaboration — Physikalisches Institut Heidelberg

The research programme of the ALICE experiment at the LHC focuses
on the so-called Quark-Gluon Plasma, a state of matter where quarks
and gluons are deconfined.

The measurement of particle jets from fragmentation of hard scat-
terings of partons in the colliding nuclei allows to study parton energy
loss in the hot and dense medium and constrains the modelling of such
a phenomenon.

By measuring yields of particles like K2, A and A of low to interme-
diate momenta within jet cones, fragmentation into strange hadrons,
as well as the baryon-meson ratio in jets can be studied.

In this contribution we present first results on K9, A and A pro-
duction in jets in Pb-Pb collisions at \/syn = 2.76 TeV. The analysis
is further performed in different centrality classes, representing col-
lisions with different impact parameters. The strangeness identified
fragmentation distributions are compared to first results on inclusive
fragmentation in Pb-Pb collisions.

HK 4.7 Mo 15:45 HZ 6
Jet-hadron correlations in Pb-Pb collisions with ALICE
at the LHC — eJOCHEN KLEIN for the ALICE-Collaboration —
Physikalisches Institut, University of Heidelberg

A Large Ion Collider Experiment (ALICE) allows for excellent par-
ticle identification in Pb-Pb collisions recorded in 2010 and 2011 at
the LHC. We discuss how this could help to observe the response of a
strongly interacting medium to the traversal of hard partons.

Hard partons from interactions at high scales fragment into jets.
In PbPDb collisions, the partons interact strongly with the produced
medium. This leads to a modification of the jet but also a response of
the medium. We discuss the correlation of a trigger jet and hadrons.
We want to exploit the different proton fraction in jet fragmentation
and bulk hadronisation to disentagle jet and medium hadronisation.
The response from a quenched jet on the away-side of a trigger jet
results from a longer path length and is of particular interest.

HK 5: Schwerionenkollisionen und QCD Phasen

Zeit: Montag 14:00-16:00

HK 5.1 Mo 14:00 HZ 7
A Bayesian approach to PID in ALICE, as studied in the
channel DO -> K7 — oJEREMY WILKINSON — Physikalisches Insti-
tut, University of Heidelberg, Im Neuenheimer Feld 226
The standard particle identification (PID) method in ALICE uses a
frequentist, or no, approach. In this method, particles are accepted

Raum: HZ 7

via a selection on the number of standard deviations by which a signal
differs from the expected detector response. This works well for most
particle species, but in some cases, such as the non-resonant decay of
Ac -> pKm, the combinatorial background is too high to make a sig-
nificant measurement. The usage of an alternative Bayesian approach,
based on a combination of the measured dE/dx and time-of-flight of the
daughter tracks, will be presented here. The Bayesian method bases
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its response on prior probabilities of a given particle species being
produced with a given momentum, allowing a calculation of the prob-
ability for a daughter particle to belong to each species (m, K, p, etc.)
based on the detector response seen. In order to check the validity
of this method, various decay channels were tested and compared to
the no method. Among these was the channel DO -> K, which pro-
vides a valuable cross-check of both the kaon and pion responses in
this approach. In addition to considering the differences in signal-to-
background ratio and significance obtained when applying the various
methods, a comparison will be shown between the yield obtained with-
out PID and those found when using Bayesian and no approaches after
being corrected for their respective PID efficiencies.

HK 5.2 Mo 14:15 HZ 7
The Parallel Cellular Automaton track finder for the CBM
experiment — eVALENTINA AKISHINAL'2:4 and IvaN Kiser!:2:3 for
the CBM-Collaboration — Goethe-Universitit Frankfurt am Main,
Frankfurt am Main, Germany — 2GSI Helmholtzzentrum fiir Schwe-
rionenforschung GmbH, Darmstadt, Germany — 3Frankfurt Institute
for Advanced Studies, Frankfurt am Main, Germany — 4JINR Joint
Institute for Nuclear Research, Dubna, Russia

The CBM experiment at FAIR is being designed to study heavy-ion
collisions at extremely high interaction rates. The event selection has to
be done online and requires full event topology reconstruction, there-
fore fast and efficient reconstruction algorithms are needed.

The Cellular Automaton track finder is fast and robust and thereby
will be used for the online and offline track reconstruction. In order
to fully utilise the processing power provided by modern computer
architectures, parallelism is to be implemented for the reconstruction.

The CA track finder was fully parallelised inside the event. Since the
CBM beam will have no bunch structure, but continuous, the recon-
struction of time slices rather than events is needed. Thus, the parallel
version of the algorithm was optimised for reconstruction of groups of
minimum bias events packed in slices.

The parallel version of the algorithm shows the same efficiency as a
single core one and achieves a speed up of about 10 while parallelising
between 10 Intel Xeon physical cores with a hyper-threading.

Supported by FIAS, HICforFAIR and HGS-HIRe for FAIR and Hes-
sischen Ministerium fiir Wissenschaft und Kunst.

HK 5.3 Mo 14:30 HZ 7
Stability of the CBM CA based Track Finder with Respect to
Number of Stations — IvaN KiseL!2:3 and eIcor KuLaKov!:2:3 for
the CBM-Collaboration — ! Goethe-Universitat Frankfurt am Main —
2Frankfurt Institute for Advanced Studies — 3GSI Helmholtzzentrum
fur Schwerionenforschung GmbH

The main tracking detector in the CBM experiment (FAIR, Darm-
stadt, Germany) is the Silicon Tracking System (STS). A number of
conditions complicates the track reconstruction in STS: up to 1000
tracks per event, up to 107 events per second, non-homogeneous mag-
netic field, up to 85% fake combinatorial space points in double-sided
strip detectors.

The cellular automaton (CA) based track reconstruction performs
with efficiency of 98% and time of 12 ms with standard STS setup, con-
sisting of 8 stations. The detector is placed in a dipole magnet and the
space available for STS is limited. Therefore geometries with different
number of stations required to be considered additionally.

Tests of the CA based reconstruction have been performed with data
simulated in 7 different ST'S setups, changing number of STS stations
from 4 to 8. The track reconstruction efficiencies for majority of the
signal tracks stays on the level of 90-100% for all setups for minimum
bias events. Momentum resolution stays on the same level of 1.3% for
all STS setups, which has at least 70 cm length.

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

HK 5.4 Mo 14:45 HZ 7
Full kinematic reconstruction of BT mesons with the up-
graded ALICE inner tracker — JOHANNES STILLER for the
ALICE-Collaboration — Physikalisches Insitut, Heidelberg

During the second long shutdown of the LHC in 2018, the ALICE ex-
periment will undergo major detector upgrades, including the installa-
tion of a new high-granularity silicon pixel inner tracker in the central
barrel. A single-hit resolution of 4 um close to the interaction point and
a readout rate capability of up to 50 kHz in Pb-Pb collisions will allow
new and unique measurements in the heavy-quark sector. In this talk
we focus on the performance of full kinematic reconstruction down to

lowest pr in the channel BT — 5071'7L and 50 — Ktx~ with branch-
ing ratios of 0.5 % and 3.9 % respectively, using detailed Monte Carlo
simulations of high-multiplicity Pb—Pb collisions. Topologic and kine-
matic criteria are used to select the rare signal. Furthermore, the track
rotation method is used to improve the background statistics estimate
in order to give a first outlook on the expected signal-to-background
ratio and statistical significance.

HK 5.5 Mo 15:00 HZ 7
Feasibility study on x. identification with ALICE at the
LHC — oSTEFFEN WEBER for the ALICE-Collaboration — Research
Division and ExtreMe Matter Institute, GSI Helmholtzzentrum fiir
Schwerionenforschung, Planckstr. 1, 64291 Darmstadt — Institut fiir
Kernphysik, Technische Universitit Darmstadt, Schlossgrabenstr. 9,
64289 Darmstadt

At the high energies of the LHC, c¢ pairs are abundantly produced. As
they are produced in initial hard collisions, they probe the deconfined
medium in Pb-Pb collisions over its entire lifetime.

Charmonium, a bound state of ¢ and ¢ quarks, is a special probe of
deconfinement and also a subject of research in elementary hadronic
collisions.

Excited states of charmonium, like the ¢(2S) and x., are observ-
ables which could help to distinguish between regeneration and statis-
tical hadronization models, which currently describe successfully the
J/1 data measured at the LHC. We present a study on the feasibility
of identifying the x. charmonium state in ALICE, in pp, p-Pb and
Pb-Pb collisions.

HK 5.6 Mo 15:15 HZ 7
Reconstruction of 7° mesons via conversion method in
Au+Au at 1.23AGeV with HADES — e¢CLAUDIA BEHNKE for the
HADES-Collaboration — Institut fiir Kernphysik, Goethe Universitét
Frankfurt

Lepton pairs emerging from decays of virtual photons are one of the
most promising probes of compressed hadronic matter. The HADES
experiment at GSI Helmholtzzentrum fiir Schwerionenforschung in
Darmstadt studies di-electron radiation as well as strangeness pro-
duction in various reactions, i.e. pion, proton, deuteron and heavy-
ion induced reactions. The understanding of the corresponding experi-
mental results calls for supporting studies from various model calcula-
tions. For a model-independent understanding of the dilepton cocktail
the production cross sections of particles decaying during the freeze-
out is crucial. In this contribution the capability of HADES to detect
ete™ pairs from conversion of real photons will be demonstrated. We
will present results from a two-photon analysis of Au+Au collisions
at 1.23 GeV/u providing information on 7% and 7 mesons. Supported
by BMBF (05P12RFGHJ), Helmholtz Alliance EMMI, HIC for FAIR,
HGS-HIRe

HK 5.7 Mo 15:30 HZ 7
Lepton identification performance in Au+Au at 1.23 GeV/u
in HADES — SzyMON HARABASZ for the HADES-Collaboration —
TU Darmstadt

The High Acceptance Di-Electron Spectrometer, installed at GSI
Helmholtzzentrum fiir Schwerionenforschung in Darmstadt, has mea-
sured rare penetrating probes and strange particles production in ele-
mentary as well as in heavy ion collisions. The heaviest system, Au+Au
at a maximum available at SIS18 beam kinetic energy of 1.23 GeV/u
has been measured by HADES in April - May 2012. In such collisions,
extracting a sample of very rare di-electrons radiated from a dense
fireball plays a crucial role. Therefore, a pure electron identification
is necessary. This is achieved by exploring information from the Ring
Imaging Cherenkov detector in combination with the time-of- flight
measurement and with an evidence of an electromagnetic shower for-
mation. A sequence of one- or two-dimensional cuts does not meet
requirements. Therefore lepton identification has to be done using a
multi-dimensional condition calculated by an artificial neural network.
In this contribution I will present results on efficiency and purity of
electron identification obtained using multi-variate analysis method.

Supported by: ViP-QM/VH-NG-823, BMBF (05P12RFGHJ),
Helmholtz Alliance EMMI, HIC for FAIR, HGS-HIRe.

HK 5.8 Mo 15:45 HZ 7
Charged Pion Production and VO Reconstruction in Au+Au-
Collisions at 1.23 AGeV with HADES — eT1MO SCHEIB for the
HADES-Collaboration — Goethe-Universitat Frankfurt
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In heavy ion collisions at beam energies of 1-2 AGeV, strange parti-
cles are produced below their elementary production threshold which
results in a steep excitation function.

In April and May 2012, 7.3 billion Au(1.23 GeV per nucleon)+Au
collisions have been recorded by the HADES detector, installed at
the Helmholtzzentrum fuer Schwerionenforschung (GSI) in Darmstadt,
Germany. In this collision system the weakly decaying strange hadrons
K9 and A were measured and reconstructed. In order to draw conclu-

sions on strangeness production mechanisms in heavy ion collisions the
yields can be compared to non-strange particle production, i.e. charged
pions.

In this contribution preliminary particle spectra of charged pions, A
hyperons and K2 mesons measured in these collisions will be presented.
Supported by BMBF (05P12RFGHJ), Helmholtz Alliance EMMI, HIC
for FAIR, HGS-HIRe and H-QM.

HK 6: Instrumentierung

Zeit: Montag 14:00-15:30

HK 6.1 Mo 14:00 HZ 8
TDC for the front end architecture in the PANDA MVD
— eALBERTO RICCARDI', KAl THOMAS BRINKMANN', VALENTINO DI
PIETRO', SARA GARBOLINO2, ANGELO RIVETTI?, and MANUEL ROLO?
for the PANDA-Collaboration — 'II Physikalisches Institut Justus-
Liebig-Universitét Giessen, Giessen, Germany — 2INFN Sezione di
Torino, Torino, Italy

In nuclear detectors the information on the energy of the particle is
usually obtained by measuring the amplitude of the signal delivered
by the sensor. The low voltage power supply used in modern deep
submicron technologies constrains the maximum dynamic range of the
ADC. So we can obtain the energy information with time-based tech-
niques, in which the energy is associated with the duration of the signal
through the Time over Threshold method. This work is focused on the
PANDA Micro Vertex Detector and explores the possibility of applying
a time-based readout approach for the microstrip sensors. In PANDA
, the strip system must cope with hit rates up to 50 kHz per channel.
Therefore, the front-end output must be relatively short. This implies
that the clock resolution is not enough to measure the signal duration,
so it is necessary to use a Time to Digital Converter. The front-end
and the TDC structure are designed in a 0.11um CMOS process. The
TDC chosen is based on an analog clock interpolator because it com-
bines good time resolution with a fairly simple implementation and low
power consumption. In the presentation the architectures with their
will be described and the challenges associated to its implementation
discussed. Supported by BMBF, HGS-HIRe and JCHP.

HK 6.2 Mo 14:15 HZ 8
TRB3-based DAQ systems - A collaborative approach — eJAN
MicHEL for the TRB3-Collaboration — Goethe-Universitéit Frankfurt

Modern detector systems have become complex and the demands on
data- and event-rates made designing a fitting data acquisition scheme
a major task. On the other hand, many small research groups need a
fast way to set up a small system for testing of detector prototypes.

During the past years, the data acquisition system of the HADES
detector at GSI has been upgraded. Within this project, a huge set of
electronic components, a network data transport protocol and software
for data storage as well as control and monitoring of the detector were
developed. This framework has been further extended, a new versatile
FPGA platform (TRB3) has been built and can be adapted to many
different needs by AddOn and front-end modules.

The full toolchain has been successfully used by various sub-groups
of the FAIR experiments CBM, PANDA and HADES. Several other
detector groups are interested in the project and are actively con-
tributing. This talk will focus on the advantages such a collaborative
community has for all partners. Among these is the small amount of
work to be contributed by the individual, the fast installation time of
new set-ups and the versatile software environment to which all users
contribute.

This work has been supported by BMBF, HIC for FAIR, and GSI.

HK 6.3 Mo 14:30 HZ 8
Upgrade of the Data Acquisition System for the A2 Exper-
iment at MAMI — eANDREAS NEISER and WOLFGANG GRADL for
the TRB3-Collaboration — Institut fiir Kernphysik, Johann-Joachim-
Becher-Weg 45, Mainz

The A2 collaboration at the electron accelarator MAMI in Mainz uses
energy-tagged photons to produce light mesons off the nucleon. Its
current data acquisition system is the major performance bottleneck
under typical trigger conditions. Furthermore, the availability of spare
parts is limited, which renders the maintainability for the next decade
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difficult. Thus, an upgraded system is desirable for A2 to achieve the
upcoming experimental goals. For this upgrade, an FPGA-based solu-
tion using the TRB3 is being considered.

The TRB3 is a multi-purpose 4 + 1 FPGA board and implements a
4 X 65 + 4 = 264 channel time-to-digital converter (TDC) with 11 ps
RMS precision between two channels. It was developed at GSI in Darm-
stadt including different front-ends for signal discrimination and charge
measurements. For the precursor TRB2, a charge-to-digital precision
of 0.2% was shown. Owing to its flexible design, it is an attractive
upgrade option for A2.

‘We present the successful integration of the TRB3 into the existing
A2 data acquisition system at the trigger and the data read-out inter-
face. First test measurements at our 47w Nal calorimeter Crystal Ball
with up to 16 channels yielded promising results. The performance of
the TRB3 platform seems to be sufficient for the future requirements
of A2. An outlook on upscaling and deploying the system is given.

HK 6.4 Mo 14:45 HZ 8
Frontend Electronics for high-precision single photo-electron
timing using FPGA-TDCs — eMATTEO CARDINALI for the PANDA
Cherenkov-Collaboration — Helmholtz Institut Mainz

The next generation of high-luminosity experiments requires excel-
lent Particle Identification (PID) detectors which calls for Imaging
Cherenkov counters with fast electronics to cope with the expected
data rates. The planned PANDA experiment at FAIR expects average
interaction rates of 20MHz. A Barrel DIRC will provide PID in the cen-
tral region of the Target Spectrometer. A single photo-electron timing
resolution of better than 100ps is projected for the Barrel DIRC to
disentangle the complicated patterns created by the focusing optics on
the image plane. The typically large amount of readout channels (ap-
prox 15,000 in case of the PANDA Barrel DIRC) places non-negligible
limits on size and power consumption of the Front-End Electronics
(FEE). The proposed design is based on the TRBv3 readout using
FPGA-TDCs with a precision better than 20ps RMS and custom FEE
with high-bandwidth pre-amplifiers and fast discriminators. Two types
of FEE cards optimised for reading out 64-channel Photonis Planacon
MCP-PMTs were tested: one based on the NINO ASIC developed for
the ALICE RPC readout and the other, called PaDiWa, using FPGA-
based discriminators. Both types of FEE cards were tested with a small
DIRC prototype comprising a radiator bar with focusing lens and an
oil-filled expansion volume instrumented with 6 Planacon 64-channel
MCP-PMTs. In the presentation the result of a test experiment per-
formed at MAMI B, Mainz, will be addressed.

HK 6.5 Mo 15:00 HZ 8
Development of a digital trigger system to identify recoil pro-
tons at COMPASS-II — MAXIMILIAN BUCHELE, HORST FISCHER,
eMATTHIAS GORZELLIK, TOBIAS GRUSSENMEYER, FLORIAN HERRMANN,
PuiLiPP JORG, KAY KONIGSMANN, PAUL KREMSER, and SEBASTIAN
SCHOPFERER — Albert-Ludwigs-Universitéit Freiburg

The GANDALF framework has been developed to deliver a high preci-
sion, high performance detector readout and trigger system for particle
physics experiments such as the COMPASS-II experiment at CERN.
Combining the high performance pulse digitization and feature ex-
traction capabilities of twelve GANDALF modules, each comprising
a Virtex-5 SX95T, with the strong computation power of a Virtex-6
SX315T FGPA operated on the TIGER module, we present a digital
trigger system for a recoil proton detector.

The trigger system was setup and commissioned successfully during
a data taking period in 2012. It was mainly used for the calibration
of the recoil proton detector and in tagging mode to identify proton
tracks online.
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Supported by BMBF and EU FP7 (Grant Agreement 283286).

HK 6.6 Mo 15:15 HZ 8
Self-triggering readout system for the neutron lifetime ex-
periment PENeLOPE — eDOMINIK STEFFEN for the PENeLOPE-
Collaboration — Technische Universitdt Miinchen

Modern experiments permanently improve the precision of parame-
ters in nuclear and particle physics. Besides high-performance detec-
tors, state-of-the-art readout electronis and recent data acqusition sys-
tems contribute substantially to the increasingly better accuracy. This
talk will therefore present the readout system, which is being designed
for the neutron lifetime experiment PENeLOPE, currently under con-
struction at Technische Universitdt Miinchen.

The system*s readout chain involves preamplifier, shaper, sampling
ADC, and a data processing stage implemented on field programmable
gate arrays (FPGAs). The FPGAs perform the task of online data
analysis and formatting and are able to transfer data to a computer
via a high-speed Ethernet connection. An advanced algorithm enables
them to calculate the pedestal for every single channel online, and to
reliably detect all signals above noise. Due to this incorporated signal
detection, the triggerless system is able to process and to format pulse
shapes from around 1,000 channels simultaneously, each of which is
hit by 10 particles/sec. This corresponds to a data rate of 1.5 MB/sec,
which is read out to a computer where the pulse shapes are available
for further analysis. In the talk, performance and first tests of this
readout system will be presented in detail.

HK 7: Instrumentierung

Zeit: Montag 14:00-16:00

HK 7.1 Mo 14:00 HZ 9
Technical design of the PANDA Disc DIRC Detector —
oERIK ETZELMULLER, KLIM BIGUENKO, MICHAEL DUREN, KLAUS FOHL,
AVETIK HAYRAPETYAN, BENNO KROCK, OLIVER MERLE, and JULIAN
RIEKE for the PANDA-Collaboration — Jusust-Liebig-Universitét,
Gieflen

The physics program of the PANDA detector at the future FAIR fa-
cility at GSI requires excellent particle identification. In the forward
angular region between 5 and 22 degrees, this will be achieved by a
DISC DIRC detector that detects internally reflected Cherenkov light
in order to separate pions, kaons and other hadrons. It will be the
first time that a Disc-DIRC is used in a high performance 47 detector.
Technical challenges such as radiation hardness of used materials and
sensors, the presence of a strong magnetic field and limited space for
mechanics which arise from constraints of the PANDA environment,
had to be overcome in the detector design. The actual detector design
and solutions to the formerly mentioned challenges will be presented
and discussed.

HK 7.2 Mo 14:15 HZ 9
A new prototype for the PANDA Disc DIRC Detector
— oJULIAN RIEKE, MICHAEL DUREN, AVETIK HAYRAPETYAN, KLAUS
FOHL, BENNO KROCK, OLIVER MERLE, ERIK ETZELMULLER, and KLIM
B1GUENKO for the PANDA-Collaboration — Justus Liebig Universitét,
Gielen, Germany

The PANDA experiment at the future FAIR facility needs excellent
particle identification to do precision studies of antiproton-proton re-
actions in the 1.5-15 GeV/c momentum range. To fulfill this need, two
Cherenkov detectors will be installed in the PANDA target spectrom-
eter, both based on the DIRC concept that uses internally reflected
Cherenkov light to perform particle identification, with a focus on the
separation of pions and kaons. The Disc-DIRC is designed to cap the
forward region of theta angles between 5 and 22 degrees. It will be
the first time that a 3D-Disc-DIRC is used for PID in a real physics
experiment beyond prototyping.

A new prototyping Disc-DIRC apparatus has been constructed at
the JLU Giessen. Unlike previous prototypes, this one features a radia-
tor as well as focusing elements made out of fused silica. The Cherenkov
light is detected with 22 multi-anode-phototubes and 4 MCP-PMTs,
totalling 608 individual pixels. Timing information for each of the lat-
ter is generated using the novel TRB3 system developed at GSI. The
entire prototype was tested with an electron beam of several GeV/c
provided by DESY in Hamburg. The components, their setup and a
first analysis of the recorded data will be presented.

HK 7.3 Mo 14:30 HZ 9
Untersuchung eines Flugzeitspektrometers auf Basis von
MCP-PMTs — oFRED UHLIG, ALEXANDER BRITTING, WOLFGANG
EYRICH und ALBERT LEHMANN — Physikalisches Institut, Universitéit
Erlangen-Niirnberg

Microchannel-Plate Photomultiplier (MCP-PMTs) zeichnen sich un-
ter anderem durch eine sehr gute Zeitauflésung von kleiner als 50ps
fiir einzelne Photonen aus. Da sich die Zeitauflosung fiir Messungen
mit mehreren Photonen entsprechend oy = ‘7—?\, verbessert, sollte es
moglich sein mit passender Elektronik Zeitauh/'c;ungen im Bereich ei-
niger 10ps zu erreichen.

Raum: HZ 9

In einem Radiator (z.B. Plexiglas) lassen sich mit Hilfe eines gela-
denen Teilchenstrahls mehrere Cherenkov-Photonen erzeugen. Durch
die Kombination zweier Systeme aus jeweils einem Radiator und ei-
nem MCP-PMT kann man die Flugzeit von Teilchen, und damit deren
Identitdt bestimmen. Zusétzlich kann mit Multianoden MCP-PMTs
Teilchenspurrekonstruktion (Tracking) betrieben werden.

Zur Untersuchung dieser sogenannten MCP-TOF Methode wurden
an Teststrahlzeiten am CERN und FZ Jiilich im Rahmen von Detek-
tortests fiir die DIRC-Detektoren (Detection of Internally Reflected
Cherenkov Light) am PANDA-Experminent Messungen durchgefiihrt.
Die Ergebnisse hieraus werden vorgestellt.

- Gefordert durch BMBF und GSI -

HK 7.4 Mo 14:45 HZ9
Measurements of recent microchannel-plate photomultipli-
ers with significantly increased lifetime — e ALEXANDER BRIT-
TING, WOLFGANG EYRICH, ALBERT LEHMANN, and FRED UHLIG for
the PANDA-Collaboration — Physikalisches Institut, Universitét
Erlangen-Niirnberg

Due to their usability in high magnetic fields of up to 2 Tesla and a
time resolution of better than o = 50 ps microchannel-plate photomul-
tipliers (MCP-PMT) are the favored sensors for the DIRC detectors
(Detection of Internally Reflected Cherenkov light) of the PANDA ex-
periment. The anticipated average luminosity of 2 - 1032 cm=2s~1
in the detector requires a rate capability high enough to withstand
a detected photon rate of about 200 kHz em~2 at the MCP-PMTs
surface. This rate accumulates to an integrated anode charge for the
MCP-PMTs of = 5 C/ecm? for the Barrel DIRC and even more for the
Endcap Disc DIRC after a 10 years operation time of PANDA.

The major drawback up to now was the limited lifetime of MCP-
PMTs, which seems to be solved for the most recent MCP prototype
devices. The main aging parameter is the quantum efficiency as a func-
tion of the integrated anode charge. We performed lifetime measure-
ments for several MCP-PMTs, which correspond to different stages
of lifetime enhancement. Results of these measurements will be pre-
sented. The achieved lifetimes now match the PANDA requirements
for the Barrel-DIRC.

- supported by BMBF and GSI -

HK 7.5 Mo 15:00 HZ 9
Simulation and Construction of MWPCs without drift re-
gion for the CBM-TRD — eFLORIAN ROETHER for the CBM-
Collaboration — Institut fiir Kernphysik, Goethe-Universitdt Frank-
furt

The Compressed Baryonic Matter (CBM) experiment at the future
Facility for Antiproton and Ion Research (FAIR) will explore the QCD
phase-diagram in the region of high net-baryon densities. The Transi-
tion Radiation Detector (TRD) with its multi-layer-design will provide
electron identification and contribute to particle tracking.

Each TRD module consists of a radiator and a Read Out Chamber
(ROCQ). The Frankfurt prototypes are narrow Multiwire Proportional
Chambers (MWPC) without a drift region and have therefore a short
signal collection time, in order to handle the high event rates of up to 10
MHz in the experiment. The loss of transistion radiation is minimized
by using an entrance window made of a thin foil. As a deformation of
the entrance window could influence the performance of the detector,
different methods to minimize this effect have been studied. In this
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talk the construction of an alternative prototype wire-geometry and
simulations of gain variations are presented and different approches to
stabilize the gas gain are discussed.

This work is supported by BMBF and the Helmholtz Association.

HK 7.6 Mo 15:15 HZ 9
Vergleich verschiedener Photosensoren anhand der CBM-
RICH Strahlzeit 2012* — eSASCHA REINECKE fiir die CBM-
Kollaboration — Bergische Universitit Wuppertal

In Darmstadt an der GSI wird derzeit die Facility for Antiproton
and Ion Research (FAIR) gebaut. Eines der dort geplanten Projekte
ist das Schwerionenexperiment Compressed Baryonic Matter (CBM).
Ziel ist die Vermessung des QCD-Phasendiagramms bei hohen Netto-
Baryonendichten und moderaten Temperaturen sowie die Charak-
terisierung des Phaseniibergangs hadronischer Materie zum Quark-
Gluon Plasma. Eine wesentliche Komponente des CBM-Detektors ist
ein Ring-abbildender Cherenkov-Detektor (RICH), in welchem das
Cherenkov-Licht schneller Teilchen (v > ¢, = ¢/n) iiber sphérische
Spiegel ringformig auf den Photodetektor abgebildet wird.

Im Rahmen einer im Oktober 2012 durchgefithrten Teststrahlzeit
am CERN-PS Beschleuniger konnten wichtige Informationen u.a. fiir
den Aufbau des Photodetektors des RICH gewonnen werden. Ein
Ziel der Strahlzeit war die Charakterisierung von neuen Hamamat-
su Multi-Anoden PMTs des Typs R11265 sowie von Micro-Channel-
Plates (MCP) des Typs XP85012 der Firma Photonis sowie der je-
weilige Vergleich mit den Hamamatsu H8500 MAPMTs. Eine wichtige
Eigenschaft ist die Anzahl an detektierten Photonen pro Cherenkov-
Ring, bei der Crosstalk eine erhebliche Rolle spielt. Wir berichten iiber
fortgeschrittene Methoden zur Crosstalk-Bestimmung sowie weitere
Resultate aus den bei dieser Strahlzeit gewonnenen Daten.

*gefordert durch BMBF 05P12PXFCE, und GSI

HK 7.7 Mo 15:30 HZ 9
Commissioning of the new Photon Tagger of the BGO-
OD Experiment at ELSA — e ANDREAS BELLA for the BGO-OD-
Collaboration — Physikalisches Institut, Bonn, Deutschland

The BGO-OD Experiment, currently under construction at ELSA at

the University of Bonn, is setup to investigate the photoproduction
of mesons. Therefore, an electron beam provided by ELSA is used to
produce Bremsstrahlung on a thin radiator. To determine the energy
of the Bremsstrahlung, the electrons momenta are analysed through
a dipole magnet which bends them into a hodoscope. It consists of
120 coincidence channels which cover an energy range from 10% to
90% of the incoming electron beam energy Ey. Due to geometrical
constraints, the expected energy width of two overlapping scintillators
varies from 0.4% to 1.7% of Eg. The optimum positions of the scintil-
lators and the expected energy resolution were determined via Virtual
Monte Carlo/Geant4.

The commissioning of the tagger hodoscope was finished with a final
energy calibration, the results of which agree perfectly with simula-
tions.

*Supported by DFG (SFB/TR-16)

HK 7.8 Mo 15:45 HZ9
NeuLAND prototype: response to fast neutrons — eSIMON
JAurLING!, THOMAS AUMANN2 KONSTANZE BORETZKY2?, IGOR
Gasparich3 MicHAEL HEIL?, DMYTRO KRESAN?, HEIKO SCHEIT!, and
Haik SiMON? for the R3B-Collaboration — !Technische Universitit
Darmstadt, Germany — 2GSI Helmholtzzentrum fiir Schwerionen-
forschung GmbH, Darmstadt, Germany — 2Rudjer Boskovic Institute,
Zagreb, Croatia

Within the R3B collaboration (Reactions with Relativistic Radioactive
Beams), a new neutron detector NeuLAND (New Large Area Neutron
Detector) is being developed. It will be a fully active scintillation de-
tector consisting of 3000 scintillator bars, arranged in 30 double layers.
‘Within a double layer 50 bars are horizontal and 50 vertical orientated.
The whole detector measures 2.5 x 2.5 x 3 m3. A prototype with 150
NeuLAND bars was tested at GSI using quasi-mono-energetic neutrons
with different energies from 200 to 1500 MeV stemming from quasi-free
deuteron breakup reactions on a CHg target. The experimental setup
will be described and preliminary results for the time resolution and
efficiency of the NeuLAND prototype detector will be presented.

Supported by LOEWE (HIC for FAIR), GSI, and the BMBF project
06DA7047I.

HK 8: Hadronenstruktur und -spektroskopie

Zeit: Montag 16:30-19:00

Gruppenbericht HK 8.1 Mo 16:30 HZ 142
Messung von Doppelpolarisationsobservablen mit dem
CBELSA /TAPS-Experiment — oToBIAS SEIFEN fiir die
CBELSA /TAPS-Kollaboration — Helmholtz-Institut fiir Strahlen-
und Kernphysik, Nussallee 14-16, 53115 Bonn

Ein wichtiger Schritt zum Verstdndnis der Baryonen ist eine prézise
Kenntnis ihrer Anregungszustéinde und deren Zerfille. Aufgrund der
kurzen Lebensdauer der entsprechenden Resonanzen sind die zu einer
Reaktion beitragenden Resonanzen breit und tiberlappen meist stark.
Um die Beitréige einzelner Resonanzen mittels einer Partialwellenana-
lyse eindeutig aus den Daten extrahieren zu kénnen, ist die Messung
von Einfach- und Doppelpolarisationsobservablen unabdingbar.

Aufgrund der hohen Detektionseffizienz fiir Photonen und der nahe-
zu vollstdndigen Raumwinkelabdeckung ist das Crystal-Barrel/TAPS-
Experiment besonders gut dazu geeignet die Photoproduktion von neu-
tralen Mesonen zu untersuchen. Mittels linear oder zirkular polarisier-
ter Photonen und eines longitudinal oder transversal polarisierten Tar-
gets ist die Messung von Doppelpolarisationsobservablen {iber einen
weiten Energiebereich moglich. Dabei werden Resonanzen mit Massen
von bis zu 2.5 GeV zugénglich.

Im Vortrag werden Ergebnisse der am CBELSA /TAPS-Experiment
gemessenen Polarisationsobservablen vorgestellt. Diese schliefen die
Observablen E,G, T, P und H fiir vp — pr® ebenso ein wie verschie-
dene Polarisationsobservablen fiir die n und 270 Photoproduktion am
Proton.

Gefordert durch die Deutsche Forschungsgemeinschaft (SFB/TR16).

Gruppenbericht HK 82 Mo 17:00 HZ 142
Transversale Targetasymmetrien in der Meson-Photoproduk-
tion — ePETER-BERND OTTE fiir die A2-Kollaboration — Institut fiir
Kernphysik, Mainz

Die Partialwellenstruktur der Meson-Photoproduktion ist auch bei

Raum: HZ 1+2

niedrigen Energien nach wie vor nur teilweise verstanden. Die model-
lunabhéngige Bestimmung der Partialwellenamplituden ist Vorausset-
zung fiir signifikante experimentelle Tests von effektiven Feldtheorien
und fiir ein Verstdndnis von Nukleonen-Resonanzen.

Die Bestimmung der Multipolamplituden fiir photoinduzierte Pion
und Eta Produktion ist eines der Ziele des experimentellen Programms
mit dem Crystal Ball Detektor am Mainzer Mikrotron MAMI.

In diesem Zusammenhang wurden in den letzten Jahren Doppelpo-
larisationsexperimente mit polarisiertem Strahl und transversal pola-
risiertem Target bis zu Energien von W = 1,9 GeV durchgefiihrt.

In diesem Vortrag gebe ich einen Uberblick iiber die Durchfiihrung
und Analyse dieser Experimente. Erste Ergebnisse werden vorgestellt,
diskutiert und mit effektiven Feldtheorien und dynamischen Modellen
verglichen.

Gruppenbericht HK 8.3 Mo 17:30 HZ 1+2
Baryon and meson phenomenology in the extended Lin-
ear Sigma Model — eFRANCESCO GIACOSA', ANJA HABERSETZER',
KHALED TEILAB!, WaLaA Esuramm!, FLORIAN Divorgey!, Lisa
OLBRICH!, SUSANNA GALLAS', PETER Kovacs?, Gyurt WoLF?, DE-
NIS PARGANLLIAS, THOMAS WOLKANOWSKI!, STANISLAUS JANOWSKI!,
AcuiM HEeINz!, WERNER DEINET!, and DIRk H. RISCHKE! —
Hnstitute for Theoretical Physics, J. W. Goethe University, Max-
von-Laue-Str. 1, 60438 Frankfurt am Main — 2Institute for Particle
and Nuclear Physics, Wigner Research Center for Physics, Hungarian
Academy of Sciences, H-1525 Budapest, Hungary — 3Institute for The-
oretical Physics, Vienna University of Technology, Wiedner Hauptstr.
8-10, A-1040 Vienna, Austria

The vacuum phenomenology obtained within the so-called extended
Linear Sigma Model (eLSM) is presented. The eLSM Lagrangian is
constructed by including from the very beginning vector and axial-
vector d.o.f., and by requiring dilatation invariance and chiral symme-
try. After a general introduction of the approach, particular attention
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is devoted to the latest results. In the mesonic sector the strong decays
of the scalar and the pseudoscalar glueballs, the weak decays of the
tau lepton into vector and axial-vector mesons, and the description of
masses and decays of charmed mesons are shown. In the baryonic sec-
tor the omega production in proton-proton scattering and the inclusion
of baryons with strangeness are described.

HK 8.4 Mo 18:00 HZ 142
Baryon Spectroscopy at COMPASS — eTo0BIAS WEISROCK —
Institut fiir Kernphysik, Johannes Gutenberg-Universitdt Mainz

The COMPASS 2009 data taking with a 190 GeV /c proton beam im-
pinging on a liquid hydrogen target offers the possibility to study
baryon resonances in different channels. These data obtained from
hadron-induced reactions are complementary to the ones obtained from
electro- and photoproduction due to the different production mecha-
nism.

Only exclusive events will be used for analyses, therefore the recoil-
ing target proton has to be measured using a recoil proton detector.
First studies of pf7r0prec and pnprec final states will be presented and
an outlook on further analyses given.

Supported by BMBF under the contract 05P12UMCC1 and GRK
Symmetry Breaking (DFG/GRK 1581).

HK 85 Mo 18:15 HZ 142
Polarization Observables T and F in n-Photoproduction off
Quasi-Free Protons and Neutrons — ¢THOMAS STRUB for the A2-
Collaboration — Departement of Physics, University of Basel, CH-4056
Basel, Switzerland

The study of the nucleons excitation spectrum by meson photopro-
duction has developed to a powerful tool in order to test QCD in the
non-pertubative regime where effective quark models and lattice QCD
become relevant. On the path towards a complete understanding also
a minimal set of polarization observables has to be measured, from
which one can deduce the J¥ configurations of the resonances through
partial wave analysis. Moreover, to decode the isospin decomposition
of excited states it is necessary to measure on both the proton and the
neutron. Eta-photoproduction is of special interest in two ways: First,
since 1 has isospin I = 0, only N* resonances can contribute. Second,
the polarization observables can give further information about the
narrow structure around 1670 MeV which has been observed in the
cross section of the neutron channel in recent experiments.

Eta-photoproduction off a transversally polarized D-Butanol target
has been measured using circularly polarized bremsstrahlung photons
produced by the MAMI-C electron microtron with incident energies
up to 1.5 GeV. Due to the nearly 47 acceptance of the combined Crys-
tal Ball/TAPS setup it is possible to extract the double polarization
observable F and the target asymmetry T for polarized, quasi-free pro-
tons and neutrons over a wide energy and angular range. Preliminary
results for T and F are presented.

HK 8.6 Mo 18:30 HZ 142

Bestimmung der Polarisationsobservablen ¥ und G in der Re-
aktion v p — p 7° 7% mit dem CBELSA /TAPS-Experiment
— oKARSTEN SPIEKER fiir die CBELSA/TAPS-Kollaboration —
Helmholtz-Institut fiir Strahlen- und Kernphysik, Universitdt Bonn

Das Anregungsspektrum der Nukleonen gibt wichtige Informationen
tiber die Dynamik und Wechselwirkungen zwischen den Konstituenten
im Innern des Nukleons. Die 27° Photoproduktion ist optimal dafiir
geeignet Baryonresonanzen zu untersuchen, da Untergrundreaktionen
wie die direkte Amw Produktion, Meson-Austausch im t-channel und
Born-Terme stark unterdriickt sind. Hinzu kommt, dass durch die Er-
haltung des Isospins, Anteile durch das p(770)-Meson nicht vorhanden
sind.

Um Informationen wie Masse, Zerfallsbreite und Helizitdtsamplituden
der Baryonresonanzen zu ermitteln ist eine eindeutige Partialwellen-
analyse notwendig. Die dazu erforderlichen Einzel- und Doppelpola-
risationsobservablen werden mit dem CBELSA/TAPS-Experiment an
ELSA in Bonn gemessen, in dem polarisierte Photonen mit einen po-
larisierten Target wechselwirken kénnen. Mit einer nahezu 4w Winke-
labdeckung ist das CBELSA /TAPS-Experiment ideal geeignet fiir die
270 Photoproduktion.

Vorliufige Ergebnisse fiir die Polarisationsobservablen ¥ und G in 279
Photoproduktion mit linearpolarsierten Photonenstrahl und einem lon-
gitudinalenpolariserten Target werden vorgestellt und ihren Einflufl auf
Resonanzinformationen diskutiert.

Gefordert durch die Deutsche Forschungsgemeinschaft (SFB/TR16).

HK 8.7 Mo 18:45 HZ 1+2
Helicity Dependent Cross Sections in Meson Photoproduc-
tion off Quasi-Free Protons and Neutrons — eLILIAN WIT-
THAUER and MANUEL DIETERLE for the A2-Collaboration — Depart-
ment of Physics, University of Basel, Klingelbergstrasse 82, 4056 Basel,
Switzerland

Single and double polarization experiments of photoproduction reac-
tions are a crucial step towards the complete experiment in order
to reveal quantum numbers of the contributing nucleon resonances.
Whereas there is much progress on the free proton the situation on
the neutron is more complicated.

The longitudinally polarized deuterated butanol target and the high
quality circularly polarized tagged photon beam at the electron accel-
erator facility MAMI in Mainz give the opportunity to measure he-
licity dependent photoproduction cross sections off quasi-free protons
and neutrons. The combined detector setup of Crystal Ball and TAPS
together with the charged particle identification detectors allows the
registration of different mesons as 77, 27r%, nw° and even charged pions.

We will present helicity dependent cross sections oy /o (photon and
target spin anti-parallel) and o3/, (photon and target spin parallel)
and results for the double polarisation observable E off quasi-free pro-
tons and neutrons from a new experiment carried out at MAMI in
Mainz.

HK 9: Fundamentale Symmetrien

Zeit: Montag 16:30-19:00

Gruppenbericht HK 9.1 Mo 16:30 HZ 3
Electric Dipole Moments of Light Nuclei in Effective Field
Theory — eJAN Bsaisoul:2, CHRrisTOPH HANHART!:2:3:4 SUSANNA
LieBiG12, ULF-G. MEISSNER!:2:3:4:5:6  DaviD MINossI!'2, ANDREAS
Nocaal234 Jorpy DE VRiEs!:23:4 and ANDREAS WiRzBA1:2:3:4 —
Hnstitut fiir Kernphysik, Forschungszentrum Jiilich, D-52425 Jiilich,
Germany — 2Jiilich Center for Hadron Physics, Forschungszentrum
Jiilich, D-52425 Germany — S3Institute for Advanced Simulation,
Forschungszentrum Jiilich, D-52425 Germany — 4JARA - Forces And
Matter Experiments, Forschungszentrum Jiilich, D-52425 Germany —
5Helmholtz-Institut fiir Strahlen und Kernphysik, Universitéit Bonn,
D-53115 Bonn, Germany — %Bethe Center for Theoretical Physics,
Universitdt Bonn, D-53115 Bonn, Germany

Electric dipole moments (EDMs) break parity (P) and time-reversal
(T) symmetry and thus, by the CPT-theorem, CP-symmetry. Once
measured, they will be unambiguous signs of new physics since CP-
violation from the standard mechanism predicts EDMs that are ex-
perimentally inaccessible in the foreseeable future. We calculate within
the framework of effective field theory the two-nucleon contributions

Raum: HZ 3

to the EDMs of the deuteron, helion, and triton induced by P- and T-
violating terms that arise from the QCD 6-term or dimension-6 sources
of physics beyond the Standard Model (SM). We demonstrate what in-
sights into physics beyond the SM can be gained from a suitable com-
bination of measurements and, if needed, supplementary lattice QCD
calculations.

Gruppenbericht HK 9.2 Mo 17:00 HZ 3
New limit on Lorentz and CPT violating neutron spin inter-
actions using a free precession *He-129Xe co-magnetometer —
eFABIAN ALLMENDINGER!, ULRICH SCHMIDT!, WERNER HEIL2, SERGEI
KARPUK?, ANJA SCHARTH?, YURI SOBOLEVZ, KATHLYNNE TULLNEY?,
and STEFAN ZIMMER? for the He-Xe-comagnetometer-Collaboration
— 1Physikalisches Institut, Ruprecht-Karls-Universitit, 69120 Hei-
delberg, Germany — Z2Institut fiir Physik, Johannes Gutenberg-
Universitat, 55099 Mainz, Germany

We performed a search for a CPT and Lorentz invariance violating

coupling of the 3He and '29Xe nuclear spins (each largely determined
by a valence neutron) to background tensor fields which permeate the
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universe. Our experimental approach is to measure the free precession
of nuclear spin polarized 3He and 129Xe atoms in a homogeneous mag-
netic guiding field of about 400 nT using LT SQUIDs as low-noise
magnetic flux detectors. As the laboratory reference frame rotates with
respect to distant stars, we look for a sidereal modulation of the Lar-
mor frequencies of the co-located spin samples. As a result we obtain
an upper limit on the equatorial component of the background field
interacting with the spin of the bound neutron b < 6.7 - 10734 GeV
(68% C.L.). Our result improves our previous limit (data measured in
2009) by a factor of 30 and the world’s best limit by a factor of 5. In
the talk we will give an overview of the principle of measurement and
current results.

HK 9.3 Mo 17:30 HZ 3
Parity Violation in Hydrogen and Deuterium Spectroscopy:
A new Approach — ePHILIPP WEISS — Institut fiir Kernphysik,
Forschungszentrum Jiilich, 52425 Jiilich, Germany

The planned experiment provides an opportunity to measure the four
weak coupling constants and the weak mixing angle with high precis-
sion by the use of an atomic physics method. Hereby, it is possible to
prove the predictions given by the Standard Model.

In the Breit-Rabi diagram (binding energy as function of external
magnetic field) for hydrogen and deuterium there are crossings between
the 8 hyperfine substates of the 257 /, state and the e and f substates
of the 2Py /5 states. Direct transitions at these crossings are forbidden
by parity conservation. However, the Standard Model predicts a small
admixture of the parity-violating weak force due to the nonvanishing
probability density function of the 2S5 electron inside the nucleus.

With the knowledge about spinfilters used in a Lamb-shift polarime-
ter it is possible to provide a beam of hydrogen or deuterium atoms in
one single metastable substate. In a modified spinfilter the interesting
transitions can be induced and observed. This seems to be a feasible
way to measure the effect of parity violation due to the weak force and
to test the Standard Model.

HK 9.4 Mo 17:45 HZ 3
Test of Time-Reversal Invariance at COSY — DIETER
EVERSHEIM!, YURY VALDAUY:2, and BERND LORENTZZ — 1Helmholz
Institute fiir Strahlen- und Kernphysik, University Bonn, Germany —
2Institute fir Kernphysik, Forschungszentrum Jiilich, Germany

At the Cooler Synchrotron COSY a null test of time-reversal invariance
to an accuracy of 107% is planned as an internal target transmission
experiment. The parity conserving time-reversal violating observable
Ay,xz (P-even, T-odd) will be measured using a proton beam energy
of 135 MeV. In this experiment, a total double polarized cross section
will be measured observing a beam current change due to the inter-
action of a polarized proton beam with an internal tensor polarized
deuterium target from the PAX atomic beam source. Thus, one of
the most crucial systems for this experiment is a high precision beam
current measurement system, which is in preparation now. The status
of this activities, as well as status of the TRIC experiment will be
presented in this contribution.

HK 9.5 Mo 18:00 HZ 3
Bestimmung des Spintunes am COSY Speichering — eDENNIS
EVERSMANN fiir die JEDI-Kollaboration — RWTH Aachen

Eine notwendige Bedingung fiir die Entstehung der Baryonenasym-
metrie im Universum wihrend der Baryongenese ist die CP Verlet-
zung. Daher wird nach weiteren CP-Invarianz verletztenden Effekten
gesucht, die sich in permanenten elektrischen Dipolmomenten (EDM)
von Elementarteilchen bemerkbar machen kénnten. Ziel der JEDI
Kolaboration (Jiilich Electric Dipole moment Investigations) ist es,
die Stirke des elektrischen Dipolmoments von Proton, Deuteron und
Helium-3 in einem Speichering zu vermessen. Am Cosy Speicherring
werden dazu momentan Machbarkeitsstudien durchgefiihrt, die zum
einen eine moglichst lange Erhaltung der Polarisation anvisieren und
zum anderen untersuchen mit welcher Prizision der Spintune der Teil-
chen bestimmt werden kann. Der Spintune vs ist definiert als die An-
zahl der Spinumdrehungen wahrend eines Teilchenumlaufs durch den
Speichering und ist in erster Ordnung durch den Lorentzfaktor v und
das anomale magnetische Moment G gegeben: vs = vG. Ein mogliches
EDM wiirde diese Relation geringfiigig modifizieren, womit eine prézise
Spintunemessung eine Moglichkeit darstellt das EDM eines der oben

genannten Teilchen zu bestimmen. Im Vortrag zur DPG wird gezeigt,
dass eine relative Genauigkeit von 10~9 auf die Bestimmung des Spin-
tunes am COSY Speichering fiir polarisierte Deuteronen in einer Mess-
zeit von etwa 100 Sekunden erreicht wurde.

HK 9.6 Mo 18:15 HZ 3
Current status of aSPECT — eALEXANDER WUNDERLE for the
aSPECT-Collaboration — Johannes Gutenberg-Universitiat, Mainz

The aSPECT retardation spectrometer measures the 8-7. angular cor-
relation coefficient a in the 3-decay of the free neutron. This measure-
ment can be used to determine the ratio 24 of the weak coupling
constants, as well as to search for physics beyond the Standard Model.

In spring/summer 2013 aSPECT had a successful beamtime at the
Institut Laue-Langevin in Grenoble (France). The goal of this run is to
improve the current uncertainty of a from A4~ 5% to about 1 %. To
achieve this goal the systematics have to be understood accordingly.
This is achieved on the one hand with different configurations during
the beamtime (like different beam profiles or electrode settings), which
is possible, as a statistical sensitivity of 1 % was reached within a few
days. On the other hand the spectrometer and its systematics are pre-
cisely characterised with work function measurements of the electrodes
and the experimental determination of the magnetic field ratio of the
MAC-E filter. Furthermore, simulations of the field distribution and
the particle transport in the spectrometer are used to quantify and
reduce the systematic uncertainties of the measurements further.

In this talk we will present an overview of the systematics of aSPECT
and their investigations.

HK 9.7 Mo 18:30 HZ 3
Precision NMR measurement of the magnetic field ratio
of the aSPECT spectrometer — oCHRISTIAN SCHMIDT for the
aSPECT-Collaboration — Johannes Gutenberg-Universitidt, Mainz

The aSPECT retardation spectrometer measures the e-v, angular cor-
relation coefficient a in free neutron 8 decay by utilizing a MAC-E
filter. This measurement can be used to determine the ratio of & of
the weak coupling constants, as well as to search for physics beyond
the Standard Model.

In spring/summer 2013 aSPECT had a successful beamtime at the
Institut Laue-Langevin, Grenoble (France). The goal of this beamtime
is to improve the current uncertainty of a from % ~ 5 % to about 1%.
To achieve this goal the systematics of aSPECT have to be understood
accordingly. One sensitive parameter to the systematic error of a is the
knowledge of the magnetic field ratio, since this directly enters into the
transmission function of our spectrometer. To determine the ratio with
high precision two NMR probes were designed and implemented inside
aSPECT.

In this talk we will present the design, the implementation inside
aSPECT and the first results of the measurements.

HK 9.8 Mo 18:45 HZ 3
tau-SPECT: Neutron lifetime measurement at TRIGA Mainz
— MaRrcus Beck!, SiMo Dracisict, KLaus EBERHARDT?, WERNER
HEL', eJAN PETER KARcH!, FaBiaAN KoRries!, Yury SoBoLEv!:2,
DIETMAR STEPANOW!, and NORBERT TRAUTMANN? — !Institut fiir
Physik, University of Mainz, Germany — 2Institut fiir Kernchemie,
University of Mainz, Germany

The decay of the free neutron into a proton, electron and antineutrino
is the prototype of the semi-leptonic weak decay and plays a key role
in particle physics and astrophysics. The accuracy in the experimental
determination of the neutron lifetime could be steadily improved over
the last 60 years. Nowadays, the achieved accuracy is limited by sys-
tematic errors, mainly caused by anomalous losses during storage of
neutrons (ultracold neutrons) in material vessels. With the magnetic
storage of neutrons one would like to avoid these systematic limitations
and to reach an accuracy of 0.1-0.3 s in the lifetime of the neutron. In
the talk, the magnetic spectrometer tau-SPECT is presented, which
uses a combination of magnetic multipole fields for radial storage and
the field configuration of the superconducting aSPECT magnet [1] for
longitudinal storage of ultracold neutrons. This storage experiment
benefits greatly from the new ultracold neutron source at the pulsable
TRIGA reactor Mainz. [1] S. Baefller et al., Eur. Phys. J. A 38, 1726
(2008)
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HK 10: Struktur und Dynamik von Kernen

Zeit: Montag 16:30-19:00

Gruppenbericht HK 10.1 Mo 16:30 HZ 4
Dipole Polarizability and Neutron Skin in %8Ni — DowmiNic
Rosst!+2:3, TuoMmas AUMANN?, and eKONSTANZE BORETZKY! for the
R3B-Collaboration — 1GSI Darmstadt, Germany — 2Univ. Mainz,
Germany — 3NSCL, MSU, USA — 4TU Darmstadt, Germany

The symmetry energy term Egym of the nuclear equation-of-state de-
scribes fundamental phenomena both in nuclear physics and in astro-
physics. The electric dipole (E1) response of nuclei as a function of the
isospin asymmetry is driven by Egyy,. Studies of the Pygmy Dipole
Resonance (PDR) in exotic nuclei have been used to constrain Esym
or the neutron skin thickness ARy, . The electric dipole polarizability
ap, being very sensitive to the low-lying E1 strength, is correlated
to ARp,p in a robust and only moderately model-dependent manner
[PRC 81, 051303 (2010)]. Here, a first experimental determination of
ap in an unstable nucleus and the derivation of its ARy, , will be re-
ported [PRL 111, 242503 (2013)]. From the E1 strength distribution in
68Ni measured using the R3B-LAND setup at GSI, the resonance pa-
rameters for the observed PDR at 9.55(17) MeV and the giant dipole
resonance at 17.1(2) MeV are determined. In combination with results
from Wieland et al. [PRL 102, 092502 (2009)] an unexpectedly large
direct photon-decay branching ratio of 7(2)% is observed for the PDR.
The measured ap of 3.40(23) fm?® is compared to relativistic RPA
calculations yielding ARy, , of 0.17(2) fm for 8Ni. This work was sup-
ported by HIC for FAIR, EMMI, the GSI-TU Darmstadt cooperation
agreement, the Helmholtz-CAS Joint Research Group HCJRG-108 and
BMBF grants 06MZ2221, 05P12RDFN8 and 06MT9156.

Gruppenbericht HK 10.2 Mo 17:00 HZ 4
Nuclear deformation and neutron excess as compet-
ing effects for the pygmy dipole strength — eRALPH
MASSARCZYK!'2, RONALD SCHWENGNER!, FRIEDRICH DONAU', and
STEFAN FRAUENDORF® — 1Helmholtz-Zentrum Dresden-Rossendorf,
01328 Dresden, Germany — 2Technische Universitit Dresden, 01062
Dresden, Germany — 3University of Notre Dame, Notre Dame, Indi-
ana 46556, USA

The electromagnetic dipole strength below the neutron-separation en-
ergy has been studied for the xenon isotopes with mass numbers A
= 124, 128, 132, and 134 in nuclear resonance fluorescence experi-
ments using the YELBE bremsstrahlung facility at Helmholtz-Zentrum
Dresden-Rossendorf and the HIvS facility at Triangle Universities Nu-
clear Laboratory Durham. The systematic study gained new informa-
tion about the influence of the neutron excess as well as of nuclear
deformation on the strength in the region of the pygmy dipole res-
onance. The results are compared with those obtained for the chain
of molybdenum isotopes and with predictions of a random-phase ap-
proximation in a deformed basis. It turned out that the effect of nu-
clear deformation plays a minor role compared with the one caused by
neutron excess. A global parametrization of the strength in terms of
neutron and proton numbers allowed us to derive a formula capable of
predicting the summed FE1 strengths in the pygmy region for a wide
mass range of nuclides.

HK 10.3 Mo 17:30 HZ 4
Cluster correlations on the surface of nuclei and the neu-
tron skin thickness — oSTEFAN TYPEL — GSI Helmholtzzentrum
fiir Schwerionenforschung, Darmstadt

Correlations are an essential feature in nuclear many-body systems.
The attractive nucleon-nucleon interaction, in particular, causes the
formation of clusters in matter below nuclear saturation density.
Adapting a generalized relativistic density functional approach with
explicit cluster degrees of freedom, which is used in the description
of the nuclear matter equation of state [1,2], the appearance of «
particles on the surface of nuclei can be studied. It affects the neu-
tron and proton radii and thus the neutron skin thickness of nuclei.
A tight correlation between this quantity and the density dependence
of the nuclear symmetry, which is important for the prediction of the
equation of state of neutron rich matter in compact stars, has been
observed in conventional mean-field models. The formation of a par-
ticles in the nuclear skin systematically modifies this correlation and
has to be considered when conclusions on the slope of the symmetry
energy are drawn from the measurement of the neutron skin thickness
of neutron-rich heavy nuclei.

Raum: HZ 4

[1] S. Typel, G. Ropke, T. Kldhn, D. Blaschke, H.H. Wolter, Phys.
Rev. C 81 (2010) 015803

[2] S. Typel, H.H. Wolter, G. Ropke, D. Blaschke, accepted for pub-
lication in Eur. Phys. J. A

HK 10.4 Mo 17:45 HZ 4
Reactions of neutron-rich Sn isotopes investigated at re-
lativistic energies at R3B — eFABIA SCHINDLER for the R3B-
Collaboration — TU-Darmstadt, IKP

Reactions of neutron-rich Sn isotopes have been measured in inverse
kinematics at the R3B setup at GSI in Darmstadt in 2012. Due to
the neutron excess, which results also in a weaker binding of the va-
lence neutrons, such isotopes are expected to form a very neutron-rich
surface, which is called the neutron skin. The investigation of this
phenomenon is one of the main goals of the experiment. The reac-
tion products of the isotopes 124Sn to 134Sn have been measured at
beam energies of 300 AMeV to 600 AMeV in a kinematically complete
way. Different reaction channels will be analyzed, therefore information
about the neutron skin can be obtained from different methods. These
are in particular the neutron removal cross sections and the dipole po-
larizability of the nucleus, which are both sensitive to the neutron-skin
thickness. The latter will be obtained from the differential cross sec-
tion of electromagnetic excitation measured in a wide excitation-energy
range including the Pygmy and Giant Dipole Resonances.

This work is supported by the BMBF project 06 DA 7047, the GSI
TU-Darmstadt Cooperation, HIC for FAIR and NAVI.

HK 10.5 Mo 18:00 HZ 4
Chiral four-body interactions in nuclear matter — eKAISER
NORBERT — Physik-Department, Technische Universitdt Miinchen

The effects of chiral four-nucleon interactions in nuclear and neu-
tron matter are studied. The leading-order terms arising from pion-
exchange in combination with the chiral 4m-vertex and the chiral
NN3m-vertex are found to be very small. The contributions of reducible
four-nucleon interactions generated by the method of unitary transfor-
mations are included as well. We consider also the four-nucleon in-
teraction induced by pion-exchange and twofold A-isobar excitation
of nucleons. For most of the closed four-loop diagrams the occurring
integrals over four Fermi spheres can either be solved analytically or
reduced to one- or two-parameter integrals. After summing the indi-
vidually large contributions from 3-ring, 2-ring and 1-ring diagrams
of alternating signs, one obtains at nuclear matter saturation density
po = 0.16 fm~3 a moderate contribution of about 2 MeV to the energy
per particle. The curve E(p) rises rapidly with density, approximately
as p3. In pure neutron matter the chiral four-body interactions lead to
a repulsive contribution that is about half as strong.

HK 10.6 Mo 18:15 HZ 4
Are the pygmy resonances important for astrophysics? —
oNADIA TSONEVA and HORST LENSKE — Institut fiir Theoretische
Physik, Universitat Giessen

The precise knowledge of nuclear response functions plays a key role
in the determination of n-capture reaction rates of importance for the
nucleosynthesis of heavier elements. In this connection information on
low-energy excitations located around the neutron threshold is needed.
Recently, new low-energy modes called pygmy resonances which reveal
new aspects on the isospin dynamics of the nucleus have been ob-
served. Their distinct feature is the close connection to nuclear skin
oscillations which become visible in transition densities and currents.
A successful description of the pygmy resonances could be achieved
in our microscopic theoretical approach [1-6]. The method incorpo-
rates the density functional theory and QRPA formalism extended
with multiphonon degrees of freedom which are found of crucial im-
portance for the understanding of the fine structure of nuclear electric
[1-5] and magnetic excitations at low energies [6]. Corresponding theo-
retical response functions are implemented in the studies of n-capture
reaction rates of astrophysical importance [7]. Supported by BMBF
project 06GI9109. [1] N. Tsoneva et al., PLB 586 (2004) 213. [2] N.
Tsoneva et al. PRC 77, 024321 (2008). [3] N. Tsoneva et al., PLB 695
(2011) 174180. [4] A. Tonchev et al., PRL 104 (2010) 072501. [5] R.
Schwengner et al., PRC 87, 024306 (2013). [6] G. Rusev et al., PRL
110, 022503 (2013). [7] R. Raut et al., PRL 111, 112501 (2013).
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HK 10.7 Mo 18:30 HZ 4
Investigation of low-lying dipole strength in !24Sn — eD.
SYMOCHKO!, T. AuMANN!, M. BHIKE?, V. DERYA.?, M. DUCHENE!, J.
Isaak?, J. KELLEY?, M. KNORzER!, B. LOHER?, N. PIETRALLA!, D.
SAVRAN?, H. ScHEIT!, A. TONCHEV®, W. TorNOW2, V. WERNER!S,
and A. ZILGES® — !Institut fiir Kernphysik, Technische Universitit
Darmstadt, Germany — 2Department for Physics, Duke University,
USA — 3Institut fiir Kernphysik, Universitit zu Koéln, Germany
— 4ExtreMe Matter Institute EMMI and Research Division, Darm-
stadt, Germany — ®Lawrence Livermore National Laboratory, USA
— 6WNSL, Yale University, USA

Dipole excitations in the semi-magic ?4Sn nucleus were studied in
(7,77’) reactions using the ¥3 - high-efficiency detector setup [1]. The
experiment was carried out with quasimonoenergetic photon beams
provided by the HIvS facility at the TUNL in the energy range from 5.2
to 8.6 MeV at 15 different energies. Measurements allowed to identify
near 80 new transitions to the ground state, obtain reduced transition
probabilities and assign parity quantum numbers to the observed ex-
cited states. Besides, the -+ coincidence technique gave access to the
v-decay pattern of the Pygmy Dipole Resonance, e.g. it was possible
to analyse the branching ratios to the first excited 2+ state. Investi-
gations were made as a part of the experimental campaign aimed to
obtain a complete picture of dipole strength function evolution in Sn
isotopes - from stable 112Sn to short-lived 134Sn.

Supported by DFG (SFB 634 and ZI 510/4-2).

1. B. Léher et al. Nucl. Instr. Meth. 723, P. 136 (2013).

HK 10.8 Mo 18:45 HZ 4
Relative Selbstabsorptionsmessung an #9Ce zur modell-
unabhiingigen Bestimmung von Ubergangsbreiten in den
Grundzustand* — eCHRISTOPHER RoMIG!, JacoB BELLER!,
JAN GrorIus?, JOHANN Isaak®#, NORBERT PIETRALLA', ANNE
SAUERWEIN?, DENIZ SAVRAN3# MARcUS ScHECKD %6 KERSTIN
SONNABEND? und MARKUS ZWEIDINGER! — lInstitut fiir Kernphy-
sik, Technische Universitit Darmstadt — 2Institut fiir angewandte
Physik, Goethe-Universitit Frankfurt — 3ExtreMe Matter Institute
EMMI and Research Divison, GSI, Darmstadt — 4Frankfurt Institute
for Advanced Studies FIAS, Goethe-Universitit Frankfurt — ®School
of Engineering, University of the West of Scotland, Paisley, UK —
6SUPA, Scottish Universities Physics Alliance, Glasgow, UK

Am Darmstiadter S-DALINAC wurde erstmals eine relative Selbstab-
sorptionsmessung am Nuklid 14°Ce durchgefiihrt. Die Methode der
Selbstabsorption erlaubt es, Ubergangsbreiten I'g angeregter Zusténde
in den Grundzustand modellunabhéngig zu bestimmen. In Kombinati-
on mit Kernresonanzfluoreszenzmessungen (KRF) ist es dariiber hin-
aus moglich, auch das Verzweigungsverhiltnis I'g/T" in den Grundzu-
stand zu extrahieren. Letzteres stellt eine wesentliche Unsicherheit bei
der Analyse von KRF-Messungen dar und kann somit iiberpriift wer-
den. Die Methode und gewonnenen Ergebnisse werden vorgestellt und
diskutiert. Das Verzweigungsverhiltnis I'g /T" wird mit entsprechenden
Ergebnissen aus Simulationen im statistischen Modell verglichen.
*Gefordert durch die DFG im Rahmen des SFB 634.

HK 11: Struktur und Dynamik von Kernen

Zeit: Montag 16:30-19:00

Gruppenbericht HK 11.1 Mo 16:30 HZ 5
First results of the (n,gamma) EXILL campaigns at the In-
stitut Laue Langevin — eJaN JoLIE!, JEAN-MARC Ricis!, DEN-
NIS WILMSEN!, SAMER AHMED!, MICHAEL PFEIFFER!, NIMA SAED
Samir', NIGEL WARR', PETER THIROLF?, DIETER HaBs?, EXILL
COLLABORATION®, and FATIMA COLLABORATION® — lInstitut fiir
Kernphysik, Universitdt zu Koln, Ziilpicher Str 77, 50937 Koéln —
2Fakultit fiir Physik, Ludwig Maximilian Universitit, 85748 Garch-
ing — 3Siehe Kollaborationliste

At the PF1B cold neutron beam line at the Institut Laue Langevin the
EXILL array consisting of EXOGAM, GASP and LOHENGRIN detec-
tors was used to perform (n,gamma) measurements under very high
coincidence rates. About ten different reactions were then measured
in autumn 2012. In spring 2013 the EXOGAM array was combined
with 16 LaBr3(Ce) scintillators in the FATIMAQEXILL campaign for
the measurement of lifetimes using the generalised centroid difference
method. We report on the properties of both set-ups and present first
results on Pt isotopes from both campaigns. This work was supported
by NUPNET by contract 05P12PKNUF (BMBF) and DNC7RP01/4,
by the Science and Technology Facilities Councils (UK), by the DFG
cluster of Excellence Origin and Structure of the Universe.

HK 11.2 Mo 17:00 HZ 5
Gamma ray spectroscopy of neutron-rich actinides after
multi-nucleon transfer reactions — e ANDREAS VOGT, BENEDIKT
BIRKENBACH, PETER REITER, HERBERT HESS, LARS LEWANDOWSKI,
and TiM STEINBACH for the LNL 11.22-Collaboration — Institut fiir
Kernphysik, Universitdt zu Koéln

Excited states in neutron-rich Th and U nuclei were investigated after
multi-nucleon transfer reactions employing the AGATA demonstrator
and PRISMA setup at LNL (INFN, Ttaly). A primary 36Xe beam of 1
GeV hitting a 238U target was used to produce the nuclei of interest in
the actinide region. Beam-like reaction products in the Xe-Ba-region
were identified and selected by the PRISMA spectrometer. Kinematic
coincidences between the binary reaction products of beam-like and
target-like nuclei are detected with an additional MCP detector. Those
coincidences allow clean conditions for in-beam ~-ray spectroscopy.
Background contributions from excited fission fragments are success-
fully discriminated. v-rays from excited states in beam- and target-like
particles were measured with the position sensitive AGATA HPGe de-
tectors. Improved energy resolution after Doppler correction is based
on the novel v-ray tracking technique which was successfully exploited
to increase the quality of the «-spectra. y-ray spectra of the produced

Raum: HZ 5

beam-like isotopes in the one-proton and two-proton transfer chan-
nels will be presented. Corresponding results from the hard-to-reach
neutron-rich isotopes beyond 232Th will focus on their collective prop-
erties and cross section limits for their production. Supported by the
German BMBF (05P12PKFNE TP4), ENSAR-TNA03, BCGS.

HK 11.3 Mo 17:15 HZ 5
Bestimmung von Paritdtsquantenzahlen dipolangeregter
Zustinde des mittelschweren Kerns “°Ar* — ¢UD0O GAYER!, JA-
coB BELLER!, VERA DERYA2, MATTHEW GOODEN?, JOHANN Isaak®?,
BASTIAN LOHER®®, NORBERT PIETRALLA!, CHRISTOPHER RomiG!,
MARcUS ScHECKY7 WERNER TORNOW3 und MARKUS ZWEIDINGER!
— Mnstitut fir Kernphysik, TU Darmstadt — 2Institut fiir Kernphy-
sik, Universitit zu Kéln — 3Duke University, Durham, NC, USA —
4ExtreMe Matter Institute EMMI and Reasearch Division, GSI, Darm-
stadt — SFrankfurt Institute for Advanced Studies FIAS, Goethe-
Universitét Frankfurt — %School of Engineering, University of the
West of Scotland, Paisley, UK — "SUPA, Scottish Universities Physics
Alliance, Glasgow, UK

An der High-Intensity 4-Ray Source der Duke University in Dur-
ham, NC, USA wurde ein Kernresonanzfluoreszenz-Experiment mit
einem polarisierten, quasimonochromatischen Photonenstrahl an ei-
nem Argon-Target durchgefithrt. Ziel war die Bestimmung von Pa-
ritdtsquantenzahlen dipolangeregter Zustinde im Isotop 4Ar im Be-
reich zwischen 5.4 MeV und 7.6 MeV als systematische Fortsetzung
vorheriger Experimente in umliegenden Energiebereichen [1]. Die Pa-
ritdtsbestimmung erfolgt iiber die Untersuchung der Winkelverteilung
der Zerfallsstrahlung. Die Messmethode wird vorgestellt und die Er-
gebnisse anhand eines Vergleichs mit theoretisch berechneten Werten
fiir Energien und Ubergangsstirken der Dipoliiberginge diskutiert.
*Gefordert durch die DFG im Rahmen des SFB 634

(1] T.C. Li et al., Phys. Rev. C 73 (2006) 054306

HK 11.4 Mo 17:30 HZ 5
Low-lying dipole strength in the N = 28 shell-closure
nucleus %2Cr* — eHARIDAS Parl, JacoB BELLER!, NADIA
BENOUARET!, JoacHiM ENDERS!, TiMO HARTMANN!, OLIVER KARG!,
PETER VON NEUMANN-COSEL!, NORBERT PIETRALLA', VLADIMIR YU.
PONOMAREV!, CHRISTOPHER RomiG!, MARcus ScHECK!:23, LINDA
SCHNORRENBERGER!, STEPHAN VoLz!, and MARKUS ZWEIDINGER!
— UInstitut fiir Kernphysik, Technische Universitit Darmstadt —
2School of Engineering, University of the West of Scotland, Paisley,
UK — 3SUPA, Scottish Universities Physics Alliance, Glasgow, UK



Fachverband Physik der Hadronen und Kerne (HK)

Montag

Low-lying electric and magnetic dipole strengths (E1 and M1, re-
spectively) of atomic nuclei have drawn considerable attention in the
last decade. The low-lying dipole strength of the N = 28 closed-shell
nucleus 52Cr was studied with nuclear resonance fluorescence up to
9.9 MeV, using bremsstrahlung at the superconducting Darmstadt
electron linear accelerator S-DALINAC. Twenty-eight spin-1 states
were observed between 5.0 and 9.5 MeV excitation energy, 14 of those
for the first time and uncertainties for cross sections were reduced in
many cases. Both, electric dipole excitations (FE1, around 8 MeV) and
magnetic dipole excitations (M1, around 9 MeV) were detected. Mi-
croscopic calculations within the quasiparticle-phonon nuclear model
were performed using a basis which includes one-, two-, and three-
phonon configurations to interpret the dipole strength distributions of
52Cr and show good agreement with experimental results.
*Supported by the DFG under contract No. SFB 634 and by the
Helmholtz International Center for FAIR.

HK 11.5 Mo 17:45 HZ5
Investigation of the beta decay spectrum of ''3Cd with
the COBRA experiment — eFABIAN HEISSE for the COBRA-
Collaboration — Technische Universitdt Dresden

The investigation of the fourfold forbidden, non-unique beta decay can
only be performed with three isotopes, one of them is 13Cd. For this
purpose, data from the COBRA experiment using CZT detectors are
used.

In this talk I will present a data selection and the results from
taking data in the LNGS Underground Laboratory. Based on the
recorded spectrum of the detectors, the important Qg — value =
(323.6+1.2) keV for beta decay and the half-life T) (13ca)

(7.91 £0.22) - 1015 years have been determined. These values fit
very well to various theory models and other existing experimen-
tal results. Furthermore, the shape of the spectrum is in good
accordance to the predicted theory throughout the whole region
(50 keV < Ekiy (electron) < 324 keV).

However, there are still some unanswered questions, such as the
behavior of the rate spectrum in the low energy region down to
Eyin (electron) = 0 keV. An outlook and further improvements be-
tween theoretical description and experimental data are given.

HK 11.6 Mo 18:00 HZ 5
Evolution of Quadrupole Collectivity in the Neutron-rich
Xe Isotopes — oSTOYANKA ILIEVA, CORINNA HENRICH, THORSTEN
KROLL, and SABINE BONIG for the IS411 and FATIMA-Collaboration
— Institut fiir Kernphysik, TU Darmstadt

The nuclear properties in the region around the doubly magic nucleus
13281 are of special interest. Theory relies on nuclei near closed shells
for predicting other, more complex systems. The quadrupole collectiv-
ity in nuclei can be studied in Coulomb-excitation experiments. The
excitation cross section depends on both transition and diagonal ma-
trix elements, an effect known as reorientation. Therefore, direct mea-
surements of lifetimes which depend only on one single transition ma-
trix element, are often more precise. Furthermore, the additional con-
straints from lifetimes enable the better determination of quadrupole
moments, a quantity otherwise hard to obtain for short-living states.

The isotopes 138:140,142,144X ¢ were studied by means of Coulomb ex-
citation at the REX-ISOLDE facility at CERN. Recently, these studies
were complemented by a measurement of the lifetimes of excited states
in the xenon isotopes (138*144Xe), populated in neutron-induced fis-
sion of 235U and 24'Pu. The experiment was part of the FATIMA
campaign performed at ILL, Grenoble in early 2013. In this contri-
bution we report on the results from these measurements, aiming to
investigate the evolution of collectivity around Z = 50 and N = 82.

Supported by BMBF under contracts 06DA90361, 05P12RDCIA and
05P12RDNUP, by the EU under contracts EURONS 506065 and EN-
SAR 262010, and by HIC for FAIR.

HK 11.7 Mo 18:15 HZ 5
Study of isomer and proton decays in N<Z nuclei be-
low 190Sn — eKEVIN MOSCHNER!, ANDREY BLAZHEV!, PLAMEN
BouTacHkovZ, PAuL Davis®, and ROBERT WaDswoOrTH® for the
EURICA-Collaboration — IKP, University of Cologne, Germany —
2GSI Darmstadt, Germany — 3University of York, UK

The RIBF&3 experiment was the first experiment performed within
the EURICA project at the new-generation Radioactive Isotope Beam
Facility (RIBF) at RIKEN, Japan. The aim of this experiment is to
further probe the decays of known isomers in N = Z nuclei, in order to
provide detailed tests of the shell model, as well as search for evidence
of predicted, but as yet unobserved isomers in N < Z nuclei.

To create the nuclei of interest projectile fragmentation of a 345
MeV/u 12#Xe beam on a ?Be target was used. The fragments were
then separated and identified on an event by event basis in the Bi-
gRIPS spectrometer.

The EURICA setup utilizes the ~-ray efficiency of 12 EUROBALL
HPGe cluster detectors in the RISING Stopped Beam configuration
and the active stopper SIMBA composed of a segmented Si-array al-
lowing for S-calorimetry measurements of positrons emitted in decays
with Qg ~ 10 MeV.

Although data analysis is still on-going to search for unknown iso-
meric transitions and study the particle and particle-y decays of the
implanted nuclei, first results will be presented in this contribution.

This work is supported by the German BMBF under contract Nos.
05P09PKCI5 and 05P12PKFNE.

HK 11.8 Mo 18:30 HZ 5
Analyse von Winkelkorrelationen verschiedener Kaskaden in
144Nd iiber die '*3Nd(n,yv)-Reaktion — eOLIVER KALEJA — In-
stitut fiir Kernphysik, Technische Universitidt Darmstadt, Germany

In 144Nd wird ein isovektorieller Oktupolzustand vermutet, der durch
einen starken M1-Ubergang in sein symmetrisches Pendant zerfillt.
Diese Klasse von Zustinden wurde im Rahmen des Interacting-
Boson-Modell (IBM-2) vorhergesagt. Als Teil der EXILL-Kampagne
im Jahr 2012/13 wurde daher ein Neutroneneinfangexperiment an
143Nd durchgefiihrt. Der durch den Neutroneneinfang entstehende
Kern #4Nd liegt in einem angeregten Zustand vor, der in der Re-
gel tiber Kaskaden in den Grundzustand zerféllt. Die Analyse der
Winkelkorrelationen dieser Kaskaden stellt eine exzellente Moglichkeit
dar, Multipolarititen und Mischungsverhéltnisse der Uberginge, sowie
Spins der beteiligten Zustédnde zu bestimmen und sie so auf méogliche
isovektorielle Oktupolzustéinde hin zu untersuchen. Die Zusténde bei
2606 keV, 2779 keV und 2868 keV in 144Nd stellen potenzielle Kan-
didaten fiir einen derartigen Zustand dar. Neben der Analyse dieser
Zusténde wurden ebenfalls die Zusténde bei 2888 keV, 3027 keV und
3409 keV untersucht und unter anderem ihre bisher nicht genauer be-
kannten Spins bestimmt. Die Analyse basiert auf der Erstellung und
Auswertung winkelabhéngiger Koinzidenzmatrizen. Es werden die Her-
angehensweise im Hinblick auf das EXILL-Setup, sowie die Ergebnisse
der Untersuchung der oben genannten Zustédnde diskutiert. Diese Ar-
beit wird durch die DFG (Nr. KR 1796/2-1) gefordert.

HK 11.9 Mo 18:45 HZ 5
Nuclear Excitation by a Strong Zeptosecond Laser Pulse in
the Quasiadiabatic Regime — eADRIANA PALFFY and HANS A.
WEIDENMULLER — Max-Planck-Institut fiir Kernphysik, Saupfercheck-
weg 1, 69117 Heidelberg

The ongoing construction of the Nuclear Physics Pillar of the Extreme
Light Infrastructure (ELI) offers unprecedented possibilities for nuclear
physics experiments. The facility holds promise to deliver in the not-
too-distant future coherent gamma ray pulses with energies of several
MeV per photon. Coherence strongly amplifies nuclear dipole absorp-
tion. If that occurs comparably fast to nuclear equilibration, it leads
to the formation of a compound nucleus with excitation energy several
hundred MeV above yrast in a so far totally unexplored regime.

A quantitative description of the absorption and equilibration pro-
cesses requires knowledge of the density of states, so far unavailable for
this parameter regime. Our new approach yields approximate analyti-
cal expressions for the total and partial level densities [1,2] and makes
possible the semiquantitative study of the competition between pho-
ton absorption, photon-induced nucleon emission, and neutron evapo-
ration. With neutron evaporation overtaking photon absorption at en-
ergies below the saturation of the latter for medium-weight and heavy
nuclei, we expect proton-rich nuclei far from the valley of stability to
be produced. Experiments at ELI thus promise to shed light on the
structure of such nuclei and the time scales and level densities involved.
(1] A. Pélffy and H. A. Weidenmiiller, Phys. Lett. B 718, 1105 (2013).
[2] A. Palffy and H. A. Weidenmiiller, Nucl. Phys. A 917, 15 (2013).
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HK 12: Schwerionenkollisionen und QCD Phasen

Zeit: Montag 16:30-19:00

Gruppenbericht HK 12.1 Mo 16:30 HZ 6
Transverse momentum distributions of identified particles in
p—Pb collisions at ,/sNNn = 5.02 TeV measured with ALICE
at the LHC — eJoNAS ANIELSKI for the ALICE-Collaboration —
Institut fir Kernphysik, WWU Miinster

Recent measurements of di-hadron correlations in p—Pb collisions at
VSNN = 5.02 TeV revealed a double-ridge pattern, reminiscent of the
one observed in Pb—Pb collisions. This raises the question of the pos-
sible existence of collective effects in high multiplicity p—Pb collisions.
Further insight into the observed phenomena can be gained by study-
ing the evolution of spectral shapes with the particle mass and particle
ratios as a function of charged-particle density.

Transverse momentum (pr) distributions of particles have been mea-
sured at mid-rapidity (0. < yoms < 0.5). Particles are reconstructed
with the central barrel detectors over a wide transverse momentum
range (0 GeV/c up to 6 GeV/c) and different identification techniques
are used. Primary charged particles (ﬂ'i,Ki,p,ﬁ,d and a) are iden-
tified by their specific energy loss (dE/dz) and time-of-flight. Weakly
decaying particles (K2, A and A) are identified by their characteristic
decay topology.

Particle-production yields, spectral shapes and particle ratios are
measured in several multiplicity classes and are compared with models
and results obtained in Pb-Pb collisions at \/sxn = 2.76 TeV and pp
collisions at /sy = 7 TeV at the LHC.

HK 12.2 Mo 17:00 HZ 6
Transverse Momentum Spectra of Unidentified Charged Par-
ticles in pp, p—Pb and Pb—Pb Collisions with ALICE —
ePHILIPP LUTTIG for the ALICE-Collaboration — Institut fiir Kern-
physik, Goethe-Universitit Frankfurt

To study the properties of matter created in p—Pb and Pb—Pb colli-
sions, a common observable is the nuclear modification factor as func-
tion of the transverse momentum (pr) of charged particles. The AL-
ICE detector at the CERN-LHC has accumulated a wealth of data on
pp, p—Pb and Pb—Pb collisions in the past years. Using a combined
tracking approach based on information in the Inner Tracking System
(ITS) and the Time Projection Chamber (TPC) ALICE is capable to
measure the transverse momentum in a broad pp range up to pr = 50
GeV/c in these collision systems.

For the calculation of the nuclear modification factor, pp reference
spectra are needed. In this talk, the extraction of the pp baseline spec-
tra for p—Pb and Pb—Pb collisions for charged particles is discussed.
The nuclear modification factor measured in Pb—Pb collisions will be
presented.

Based on the same tracking approach, ALICE can measure the trans-
verse momentum of charged particles down to pr = 150 MeV /¢, which
is crucial for the measurement of the average transverse momentum.
A systematic study of the system-size and collision energy dependence
of the average transverse momentum and its correlation to charged
particle multiplicity will be presented.

Supported by BMBF and the Helmholtz Association.

HK 12.3 Mo 17:15 HZ 6
LHC Predictions for Hadroproduction of Heavy Quarks using
POWHEG — eMICHAEL ToprP — Institute for Theoretical Physics,
WWU Miinster

The POWHEG Box is an event generator that offers a framework for
implementing NLO calculations in shower Monte Carlo programs like
Pythia. In order to compare with experimental data I have simulated
the Hadroproduction of heavy quarks (pp and pA) at /s = 2.76 TeV,
Vs =5.023TeV and /s = 7TeV. By analysing these data, I have got
pr spectra of electrons, muons and D mesons. In my talk I present
the results compared to ALICE data and other theoretical predictions
(GM-VFNS and FONLL).

HK 12.4 Mo 17:30 HZ 6
Measurement of electrons from charm and beauty-hadron de-
cays in p-Pb collisions at ,/syy = 5.02 TeV with ALICE at
the LHC — eJAN WAGNER for the ALICE-Collaboration — Research
Division and ExtreMe Matter Institute EMMI, Planckstrafie 1, 64291
Darmstadt — Institut fiir Kernphysik, Technische Universitidt Darm-
stadt, Schlossgrabenstr. 9, 64289 Darmstadt

Raum: HZ 6

Electrons from inclusive semileptonic heavy-flavor hadron decays are
used to measure charm and beauty production. Because of their large
masses, heavy quarks are mostly produced in initial hard partonic in-
teractions and thus can be used to probe a medium created in heavy-
ion collisions.

In heavy-ion collisions the p¢-differential heavy-flavor yields are sen-
sitive to initial state effects of the colliding nuclei (e.g. shadowing, sat-
uration) and to the interaction of the heavy quarks with the hot and
dense medium. To distinguish these effects from each other a reference
measurement using p-Pb collisions is necessary, where only initial state
effects play a role.

The status of the analysis of semi-electronic heavy-flavor decays
at midrapidity from p-Pb collisions at /syn = 5.02 TeV using the
ALICE apparatus will be presented. Rppp, will be shown together with
predictions of shadowing effects calculated on the basis of the EPS09
parametrization. The method of separating the charm and beauty con-
tributions from each other will be explained and an outlook to upcom-
ing results will be given.

HK 12.5 Mo 17:45 HZ 6
Improving thermal models with sequential freeze out — ePasI
HuovINEN — J.W. Goethe Universitit, Frankfurt am Main, Germany

Thermal models have been surprisingly successful in describing the
particle ratios observed in heavy ion collisions. However, the thermal
models predict more protons and less cascades than measured by the
ALICE collaboration at LHC. In this contribution I discuss how to im-
prove the fit to data by assuming that not all particle number changing
processes cease at the same time, but some of them maintain relative
equilibrium even after the full equilibrium has been lost.

HK 12.6 Mo 18:00 HZ 6
J/4¢ Production in Pb—Pb Collisions at /syy = 2.76 TeV
with the ALICE experiment — eJULIAN Book for the ALICE-
Collaboration — Institut fiir Kernphysik, Goethe-Universitéit Frank-
furt

The investigation of the properties of strongly interacting matter under
extreme conditions is the aim of the ALICE experiment. Quarkonia,
i.e. bound states of heavy (charm or bottom) quarks such as the J/4,
are expected to be produced in initial hard scattering processes in
hadronic collisions. Thus they will provide insights into the earliest
and hottest stages of nucleus-nucleus collisions where the formation
of a Quark-Gluon Plasma (QGP) is expected. A suppression of J/v
yields due to the hot environement was proposed as a signature of the
QGP.

We present the latest results on J/1 production in Pb-Pb collisions
measured by ALICE at the LHC. Clearly less suppression in compari-
son with SPS and RHIC results is observed. The measurement of the
centrality and transverse momentum dependence of J/v decaying into
ete™ at mid-rapidity (Jy| < 0.9) will help to understand a possible
contributing (re)generation mechanism. Its impact together with the
results for J/v decaying into putpu~ measured at forward rapidities
(2.5 < y < 4.0) will be discussed.

Supported by BMBF and the Helmholtz Association.

HK 12.7 Mo 18:15 HZ 6
Modifikation von A, A und Kg Transversalimpuls-Spektren in
Pb—Pb Kollisionen bei ALICE am LHC — eSIMONE SCHUCH-
MANN fiir die ALICE-Kollaboration — Institut fiir Kernphysik,
Goethe-Universtitdt Frankfurt

Bei hohen Transversalimpulsen wurde vom ALICE Experiment fiir die
Produktion inklusiver geladener Teilchen eine starke Unterdriickung in
Pb-Pb gegeniiber pp Kollisionen gemessen. Die entsprechende Groéfle
zur Messung der Unterdriickung als Funktion des Transversalimpulses
ist der nukleare Modifikationsfaktor. Zum Verstédndnis der Modifika-
tion und den entsprechenden Unterdriickungsmechanismen kann die
Analyse von Spektren identifizierter Teilchen beitragen. Insbesonde-
re der Unterschied der Modifikation zwischen Baryonen und Mesonen
sowie zwischen verschiedenen Flavours kénnte Informationen zur un-
terschiedlichen Kopplung von Quarks und Gluonen an das Medium
liefern.

In diesem Vortrag wird die Produktion von A, A und K? in Pb-Pb und
pp Kollisionen bei einer Schwerpunktsenergie von /syN = 2.76 TeV,
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gemessen mit dem ALICE Detektor, vorgestellt. Die Identifikation von
A, A und K¢ erfolgt iiber ihren schwachen Zerfallskanal in gelade-
ne Hadronen mit Hilfe der Trackingméglichkeiten des inneren Detek-
torsystems. Die daraus resultierenden nuklearen Modifikationsfaktoren
werden fiir verschiedene Zentralitédtsintervalle diskutiert und mit de-
nen anderer Teilchen mit unterschiedlichen Quarkinhalten verglichen.
Unterstiitzt vom BMBF und der Helmholtz Gemeinschaft.

HK 12.8 Mo 18:30 HZ 6
Neutral Pion Measurement with the ALICE EMCal —
eBALDO SAHLMULLER for the ALICE-Collaboration — Institut fiir
Kernphysik, Goethe-Universitit Frankfurt

The quark-gluon plasma produced in heavy-ion collisions at the LHC
can be studied via transverse momentum distributions of identified
hadrons that are produced through different mechanisms in these col-
lisions. The neutral pion offers a complimentary measurement to the
measurement of charged hadrons with the ALICE tracking system,
since it can be measured in calorimeters such as the ALICE EMCal
via its two-photon-decay. The measurement in p-p collisions is a nec-
essary baseline for interpreting the heavy-ion results. Furthermore, the
7m0 can be regarded as a standard candle in the calibration of calorime-
ters in heavy-ion collisions. Hence, understanding the 7° measurement
is an important test for the detector.

We will present the status and first results of ongoing 70 analy-

ses in the ALICE p-p data with the EMCal and compare them with

complimentary measurements with the ALICE PHOS and the ALICE

tracking system. We will focus on technical aspects of the analysis.
Supported by BMBF and the Helmholtz Association.

HK 12.9 Mo 18:45 HZ 6
Measurement of Neutral Pions with the ALICE PHOS. —
eMALTE HECKER for the ALICE-Collaboration — Institut fiir Kern-
physik, Goethe-Universitiat Frankfurt

For the understanding of the production of identified particles in heavy
ion collisions neutral pions are complimentary to other single particle
measurements as they decay predominantly into two photons which
can be detected by calorimeters. The transverse momentum distribu-
tions of m¥s in p-p collisions are an important baseline to understand
the results obtained in heavy-ion collisions.

The ALICE PHOS is a high resolution electromagnetic calorime-
ter that is used to measure the position and energy of photons, hence
allowing the reconstruction of 7°s via their two photon decay.

We present the status of ongoing 7¥ analyses of ALICE p-p data
at 1/s=2.76 TeV. The peak extraction method is discussed in detail.
Furthermore the acceptance and reconstruction efficiency correction
calculated with both a newly developed fast Monte Carlo approach
and the ALICE full Monte Carlo simulations are presented.

Supported by BMBF and the Helmholtz Association.

HK 13: Schwerionenkollisionen und QCD Phasen

Zeit: Montag 16:30-19:00

Gruppenbericht HK 13.1 Mo 16:30 HZ 7
The Compressed Baryonic Matter (CBM) Experiment - Sta-
tus Report — eCHRISTOPH BLUME for the CBM-Collaboration —
Goethe-Universitit Frankfurt

The CBM Experiment is one of the main four scientific pillars of the
new Facility for Antiproton and Ion Research (FAIR). Its main ob-
jective is the study of the QCD phase diagram in the region of high
baryon-densities. With nucleus-nucleus collisions at the SIS100 accel-
erator at beam energies up to 14 A GeV strongly interacting matter
with densities about 10 times as high as normal nuclear matter can be
produced. In a second stage at the SIS300 beam energies up to 45 A
GeV will be investigated. The experimental setup is designed to cope
with highest interaction rates (up to 10 MHz), which for the first time
will also allow to measure rare probes (open charm, light and heavy
vector mesons) in the FAIR energy regime. We will report on the cur-
rent status of the CBM experiment. Many detector subsystems have
already completed their technical design reports, or will finalize them
in 2014. The main achievements and challenges of these developments
will be discussed. Also, a lot of effort is being spend on evaluating
the physics performance of the experiment. An overview on the main
results in the context of the CBM physics program will be given.
Supported by BMBF, EU-FP7-HP3, and HICforFair.

HK 13.2 Mo 17:00 HZ 7
Chiral thermodynamics and fluctuations in the nuclear sec-
tor of the QCD phase diagram — eMarTHIAS DrREWSH2 and
WoLFrRAM WEISEDL2 — ITechnische Universitit Miinchen, Germany
— 2ECT*, Trento, Italy

In order to study simultaneously the thermodynamics of nuclear mat-
ter and the question of chiral restoration, a chiral nucleon-meson model
is analyzed. To describe successfully the dynamics, in particular close
to the critical point of the liquid-gas phase transition, fluctuations are
included within the framework of the functional renormalization group.
The calculations for nuclear matter agree nicely with results obtained
from in-medium chiral effective field theory. Moreover, for tempera-
tures below 100 MeV and densities below twice the nuclear saturation
density, no signs of a chiral phase transition are found.

This work is supported in part by BMBF and by the DFG Cluster
of Excellence ”Origin and Structure of the Universe.”

HK 13.3 Mo 17:15 HZ 7
Investigations of the QCD phase diagram using Dyson-
Schwinger equations — eCHRISTIAN WELZBACHER, CHRISTIAN S.
FISCHER, and JAN LUECKER — Institut fuer Theoretische Physik,
Justus-Liebig-Universitaet Giessen, Heinrich-Buff-Ring 16, D-35392

Raum: HZ 7

Giessen, Germany

The Dyson-Schwinger equations as one kind of functional methods pro-
vide us with a toolbox to investigate the structure of the QCD phase
diagram. By solving the carefully truncated coupled set of equations
the quark and gluon propagators at finite temperature and light-quark
chemical potential are obtained. Those quantities give insights about
the chiral and deconfinement phase transitions and have interesting
analytic properties. We present results for the phase structure of QCD
with Nf=2+41 and Nf=2+1+1 flavors and discuss the location of a
potential critical endpoint.

HK 13.4 Mo 17:30 HZ 7
Hadron masses and baryonic scales in G2-QCD at finite den-
sity — eBJOERN WELLEGEHAUSEN!, LORENZ VON SMEKAL!, ANDREAS
WipF2, and AXEL Maas2 — 1JLU Giessen — 2FSU Jena

Due to the fermion sign problem, the QCD phase diagram at high
baryon densities is not accessible with standard lattice Monte-Carlo
methods. G2-QCD, for which the SU(3) gauge group of QCD is re-
placed by the exceptional Lie group G2, does not have a sign problem
and can be simulated at such densities using standard lattice tech-
niques. It thus provides benchmarks to models and functional contin-
uum methods, and it serves to unravel the nature of possible phases
of strongly interacting matter at high densities. Instrumental in un-
derstanding these phases is that G2-QCD has fermionic baryons, and
that it can therefore sustain a baryonic Fermi surface. Because the
baryon spectrum of G2-QCD also contains bosonic diquark and prob-
ably other more exotic states, it is important to understand this spec-
trum before one can disentangle the corresponding contributions to the
baryon density. Here we present the first systematic study of this spec-
trum from lattice simulations at different quark masses. This allows us
to relate the mass hierarchy, ranging from scalar would-be-Goldstone
bosons and intermediate vector bosons to the Ga-nucleons and deltas,
to individual structures observed in the total baryon density at finite
chemical potential.

HK 13.5 Mo 17:45 HZ 7
The order of the chiral phase transition in an effective model
for two-flavor QCD from the Functional Renormalization
Group — eMARA GRAHL — Institute for Theoretical Physics, Goethe
University, Max-von-Laue-Str. 1, 60438 Frankfurt am Main

Quantum chromodynamics (QCD), the theory describing the strong in-
teraction between the building blocks of hadronic matter (quarks and
gluons), predicts that at high temperature and/or density hadronic
matter undergoes a transition to an exotic state of matter, called
quark-gluon plasma (QGP), which is associated with a chiral phase
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transition. In absence of any small expansion parameter, strongly cou-
pled systems, such as QCD near the transition to the QGP, indis-
pensably depend on nonperturbative methods such as for example the
Functional Renormalization Group (FRG) method. Very interesting to
the scientific community is the order of the chiral phase transition and
the critical temperature at which it takes place in effective models for
QCD. The upcoming CBM experiment at GSI Darmstadt will allow
to test the performance of these approaches in the near future.

Our talk is concerned with the question of which order the chiral
phase transition of two-flavor QCD is. We briefly summarize the pre-
dictions as inferred from the linear sigma model and discuss our FRG
results taking into account the influence of instantons which give rise
to the axial anomaly.

HK 13.6 Mo 18:00 HZ 7
Thermodynamics and phase structure of the Polyakov—
Quark-Meson model — JENS BRAUN'2, EDUARDO S. FRAGA®?,
Lisa M. Haas®2, Tina K. HerssT?, BRUNO W. MINTZS, MARIO
MiITTER®#, JAN M. Pawrowski®2, RubpNEr O. Ramos®, BERND-
JOCHEN SCHAEFER”'® JURGEN SCHAFFNER-BIELICH?, and eRAINER
STIELE® — lInstitut fiir Kernphysik (Theoriezentrum), Technische
Universitit Darmstadt — 2ExtreMe Matter Institute EMMI, GSI
— 3Instituto de Fisica, Universidade Federal do Rio de Janeiro
— 4Institut fiir Theoretische Physik, Goethe-Universitdt Frankfurt
— OSlInstitut fiir Theoretische Physik, Universitit Heidelberg —
SDepartamento de Fisica Teérica, Universidade do Estado do Rio de
Janeiro — 7Institut fiir Theoretische Physik, Justus-Liebig-Universitéit
Giessen — 8Institut fiir Physik, Karl-Franzens-Universitit Graz

Polyakov-loop extended chiral effective models are important tools to
describe the phase structure and thermodynamics of strongly inter-
acting matter. We show that taking into account the backreaction of
quarks onto the gauge sector is crucial in such models to achieve results
for the order parameters and thermodynamics that are in line with lat-
tice calculations. Achieving a good description of lattice data at zero
density, we test the reliability of those models in systems containing
other control parameters besides the temperature by confronting its
results with lattice data at nonzero isospin. Furthermore, we investi-
gate the phase structure of the three-dimensional T" — pisospin — Hquark
phase diagram and calculate the surface tension of the first order phase
transition at small temperatures and large quark densities.

HK 13.7 Mo 18:15 HZ 7
The Parity doublet model with fluctuations — eJOHANNES
WEeYRICH!, NILS STRODTHOFF?, and LORENZ VON SMEKAL! — 1TU
Darmstadt — 2Universitit Heidelberg

In the 1970s the Walecka model and the chiral Walecka model were

developed and have since been studied intensively. It was noted early
on, however, that the chiral model leads to massless Lee-Wick nuclear
matter in the chirally restored phase.

A promising variant to describe nuclear matter and chiral symmetry
restoration consitently is the parity doublet model (or mirror model).
It has already been treated in a mean field (MF) approach with promis-
ing results. This is motivation for us to to examine this model with
functional renormalization group (FRG) methods, hence including full
mesonic fluctuations.

HK 13.8 Mo 18:30 HZ 7
Constraining the nuclear matter equation of state around
twice the saturation density — eARNAUD LE FEVRE', YVONNE
LEIFELS!, WILLIBRORD REISDORF!, JORG AICHELIN2, CHRISTOPH
HARTNACK?, and NORBERT HERMANNS — 1GSI Helmholtzzentrum fiir
Schwerionenforschung GmbH, Darmstadt, Germany — 2SUBATECH,
Université de Nantes, IN2P3/CNRS, France — 3Physikalisches Insti-
tut der Universitdt Heidelberg, Heidelberg, Germany

From FOPI experimental data on elliptic flow of protons, we extract
constraints for the equation of state (EOS) of compressed symmetric
nuclear matter using the transport code IQMD. The best agreement
with the data is obtained with the soft EOS assumption, including a
momentum dependent interaction. The code predicts that the mean
characteristical density related to the measured flow is around twice
the saturation density. It shows how important is the interplay between
the fireball and the spectator matter in the relativistic heavy-ion col-
lisions in order to have the necessary sensitivity of the elliptic flow on
the stiffness of the EOS.

HK 13.9 Mo 18:45 HZ 7
Two-loop thermodynamics of warm and dense (isospin and
baryo-chemical potential) perturbative QCD — eTHORBEN
GRAF!, JUERGEN SCHAFFNER-BIELICHZ, and EDUARDO S. FrRAGA® —
Hnstitut fiir Theoretische Physik, Goethe Universitét, Frankfurt am
Main, Germany — 2Institut fiir Theoretische Physik, Goethe Univer-
sitdt, Frankfurt am Main, Germany — 3Instituto de Fisica, Universi-
dade Federal do Rio de Janeiro, Rio de Janeiro, Brasil

We present a perturbative calculation of the thermodynamical poten-
tial of quantum chromodynamics at nonvanishing temperatures for
different values of the isospin and baryo-chemical potential.

A comparison to recent lattice calculations at nonvanishing isospin
is performed and the region of the break-down of the perturbative
calculations are delineated.

Finally, we study the thermodynamic potential at high chemical po-
tentials and low temperatures where the perturbative scheme should
be also applicable.

HK 14: Instrumentierung

Zeit: Montag 16:30-19:00

Gruppenbericht HK 14.1 Mo 16:30 HZ 8
Entwicklung von DIRCs fiir PANDA — eMATTHIAS HOEK —
Institut fiir Kernphysik, JGU Mainz

Das PANDA-Experiment am FAIR Beschleunigerkomplex wird grund-
legende Fragen der Hadronenphysik und der QCD untersuchen. Hierzu
wird ein Antiprotonen-Strahl mit einem Impuls zwischen 1,5 und 15
GeV/c auf Wasserstoff- oder nukleare Targets gelenkt. Ausgezeichnete
Teilchenidentifikation iiber einen groflen Impulsbereich ist dabei un-
verzichtbar. Die Identifikation von Hadronen im Bereich des Target-
Spektrometers wird von zwei Cherenkov-Detektoren gewihrleistet.
Beide Detektoren beruhen auf dem DIRC-Prinzip, welches eine sehr
kompakte Detektorgeometrie ermdoglicht. Fiir beide Detektoren erge-
ben sich dhnliche Herausforderungen: hohe Ratenfestigkeit, sowie der
Betrieb im starken Magnetfeld des Target-Spektrometers. Ein Bar-
rel DIRC, der auf dem erfolgreichen BaBar DIRC beruht, deckt den
Bereich um das Target mit Polarwinkeln von 22 bis 140 Grad ab.
Entscheidende Verbesserungen im Bereich der abbildenden Optik und
der Photodetektoren erméglichen es, mit héheren Untergrundraten zu-
rechtzukommen. Ein Endcap DIRC, der eine vollig neuartige Geome-
trie verwendet, deckt den Vorwértsbereich mit Polarwinkeln von 5 bis
22 Grad ab. Die neuen Designkonzepte beider Detektoren wurden in
einer Reihe von Testexperimenten an verschiedenen Beschleunigern
(CERN, DESY, MAMI) iiberpriift. Die gewonnenen Ergebnisse und
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der Stand der Entwicklung der DIRC-Zahler werden in diesem Beitrag
dargestellt.

HK 14.2 Mo 17:00 HZ 8
Simulation and reconstruction for the PANDA Barrel
DIRC — RoMAN DzuycaprLol, Kraus GoOTzeN!, HARPHOOL
KumawaT!:2, eMARIA Parsyuk!:3, Kraus PETERS!3, CARSTEN
ScHWARZ!, JOCHEN SCHWIENING!, and MARKO ZUHLSDORFL3 for the
PANDA-Collaboration — 'GSI Helmholtzzentrum fiir Schwerionen-
forschung GmbH, Darmstadt — 2Bhabha Atomic Research Centre,
Mumbai — 3Goethe-Universitét Frankfurt

Charged particle identification for a wide momentum range is an essen-
tial task for the PANDA experiment at the future Facility for Antipro-
ton and Ion Research (FAIR) at GSI, Darmstadt. Hadronic particle
identification in the barrel region of PANDA will be performed by a
DIRC (Detection of Internally Reflected Cherenkov light) counter. The
design of this detector is based on the successful BABAR DIRC and
has a number of key improvements, such as focusing optics, compact
expansion volume, and fast timing. A detailed simulation was devel-
oped to optimize the Barrel DIRC design in terms of performance and
cost.

A fast reconstruction procedure, based on the look-up tables, was
used to determine the single photon Cherenkov angle resolution and
photon yield. This contribution describes the procedure and presents a
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quantitative comparison of the performance of several design options.

Work supported by EU FP7 grant, contract number 227431, Hadron-
Physics2, and the Helmholtz Graduate School for Hadron and Ion Re-
search HGS-HIRe.

HK 14.3 Mo 17:15 HZ 8
Performance of the PANDA Barrel DIRC Prototype —
eROMAN DZHYGADLO!, ANDREAS GERHARDT!, GRZEGORZ KALicY!2,
HarpPHOOL KUMAWAT?, DOROTHEE LEHMANN!, MARIA PATSYUK!2,
Kraus PEeTERs)2, GEORG SCHEPERS*, CARSTEN SCHWARZ!,
JOCHEN SCHWIENING!, and MARKO ZUHLSDORFL2? for the PANDA-
Collaboration — 'GSI Helmholtzzentrum fiir Schwerionenforschung
GmbH, Darmstadt — 2Goethe-Universitéit, Frankfurt — S3Bhabha
Atomic Research Centre, Mumbai — 4FAIR Facility for Antiproton
and Ion Research in Europe GmbH, Darmstadt

Hadronic particle identification in the barrel region of the PANDA
experiment at the new Facility for Antiproton and Ion Research in
Europe (FAIR) at GSI, Darmstadt, will be provided by a DIRC (De-
tection of Internally Reflected Cherenkov light) counter. To test the
performance of the barrel DIRC as well as different design options a
prototype was build and successfully tested using a hadronic particle
beam at CERN in 2012. The prototype comprised a radiator bar, focus-
ing lens, mirror, and compact prism-shaped expansion volume made of
solid synthetic fused silica. An array of micro-channel plate photomul-
tiplier tubes measured the location and arrival time of the Cherenkov
photons with sub-nanosecond resolution. The performance of the pro-
totype during the beam test will be presented including measurements
of the photon yield and the Cherenkov angle resolution.

Work supported by EU FP7 grant, contract number 227431, Hadron-
Physics2, and the Helmholtz Graduate School for Hadron and Ion Re-
search HGS-HIRe.

HK 14.4 Mo 17:30 HZ 8
A time-based likelihood approach for the PANDA Barrel
DIRC detector — ROMAN DzHYGADLOY, KLAUS GOTZEN!, GRZE-
GORz KALIcY!2, HARPHOOL KUMAWAT!'3, MARIA PATSYUK!2, KLAUS
PETERSD2, CARSTEN SCHWARZ!, JOCHEN SCHWIENING!, and e MARKO
ZUHLSDORF!2 for the PANDA-Collaboration — !GSI Helmholtzzen-
trum fiir Schwerionenforschung GmbH, Darmstadt — 2Goethe-
Universitit Frankfurt — 3Bhabha Atomic Research Centre, Mumbai

The PANDA experiment at the future Facility for Antiproton and Ion
Research in Europe GmbH (FAIR) at GSI, Darmstadt will study fun-
damental questions of hadron physics and QCD using high-intensity
cooled antiproton beams with momenta between 1.5 and 15 GeV/c.
Efficient Particle Identification (PID) for a wide momentum range and
the full solid angle is required for reconstructing the various physics
channels of the PANDA program. Hadronic PID in the barrel region of
the PANDA detector will be provided by a DIRC (Detection of Inter-
nally Reflected Cherenkov light) counter. The design is based on the
successful BABAR DIRC with several key improvements.

This contribution presents simulation studies of a barrel DIRC de-
sign based on wide radiator plates instead of narrow bars and a PID
method using a time-based likelihood approach to make optimum use
of the precision timing of this new counter.

‘Work supported by EU FP7 grant, contract number 227431, Hadron-
Physics2, and the Helmholtz Graduate School for Hadron and Ion Re-
search HGS-HIRe.

HK 14.5 Mo 17:45 HZS8
Ein DIRC Demonstrationsdetektor fiir das WASA-at-COSY
und PANDA Experiment — eADRIAN ZINK, WOLFGANG EYRICH,
FLORIAN HAUENSTEIN und LIWEN L1 — Physikalisches Institut IV, Uni-
versitdt Erlangen-Niirnberg, Deutschland

Fir eine signifikante Verbesserung der Energieauflosung und Teil-
chenidentifikation des WASA-at-COSY Experiments wurde ein
zusétzlicher DIRC (Detector of Internally Reflected Cherenkov light)
im Vorwértsbereich, bestehend aus vier Viertelkreisscheiben mit fo-
kussierenden Optiken, konzipiert.

Zur Untersuchung des Konzeptes sowie zum Studium der einzelnen
Komponenten, insbesondere einer neu entwickelten Elektronik im Hin-
blick auf das geplante PANDA Experiment am neuen FAIR Beschleu-
niger, wurde ein Demonstrationsdetektor aus Acrylglas gefertigt und
in zwei Strahlzeiten 2012 und 2013 mit einem Protonenstrahl von
2,95 GeV/c und 3,2 GeV/c hinter dem externen TOF Experiment am
COSY Beschleuniger am Forschungzentrum Jiilich getestet. Die Er-
gebnisse dieser Messungen sowie die Untersuchungen der einzelnen
Komponenten wie Photomultiplier und der auf FPGAs basierenden

Elektronik, werden préasentiert und diskutiert.
Gefordert durch BMBF und FZ Jilich

HK 14.6 Mo 18:00 HZ 8
Konzeptstudie fiir einen neuen Photonendetektor im HADES
RICH — ¢KORBINIAN SCHMIDT-SOMMERFELD!, JURGEN FRrIESE!, To-
BIiAS Kunz! und LAURA FABBIETTI? fiir die HADES-Kollaboration —
1Physik Dept. E12, Technische Universitit Miinchen, 85748 Garching,
Deutschland — 2Excellence Cluster “Universe” , 85748 Garching

Das HADES Experiment wird zukiinftig Messungen zur ete™ Paar-
produktion in Kernreaktionen bei FAIR Energien durchfiihren. Dafiir
soll der zur Zeit fiir die eTe™ Identifikation verwendete RICH De-
tektor modifiziert werden. In diesem Zusammenhang wurde der Aus-
tausch des photosensitiven Gasdetektors durch eine Anordnung mit
ortsempfindlichen Photomultipliern bei sonst unverédnderter Geome-
trie in ausfiihrlichen Simulationen untersucht. Ziel ist eine deutliche
Erhohung der Anzahl registrierter Tscherenkowphotonen und damit
der Nachweiswahrscheinlichkeit fiir die Elektronen. Wegen der unter-
schiedlichen spektralen Sensitivitdten der beiden Photonendetektoren
muss jedoch das zu den Tscherenkowphotonen konkurrierende Szintil-
lationslicht fiir mogliche Radiatorgase beriicksichtigt werden, zu dem
Messungen am Miinchner Tandembeschleuniger durchgefiihrt wurden.
Die Ergebnisse der Szintillationsmessungen und Simulationen werden
vorgestellt.

HK 14.7 Mo 18:15 HZ 8
Single photon scans of various Multianode PMTs and
XP85012 MCP * — eCHRISTIAN PAuLY for the CBM-Collaboration
— Bergische Universitat Wuppertal

Spatially resolved single Cherenkov photon detection is an essential
requirement in building a Ring Imaging Cherenkov Detector (RICH).

We have set up a test stand to conduct single photon XY-scans in
order to test and qualify different sensor devices for the CBM-RICH
detector which is currently being designed as part of the future Com-
pressed Baryonic Matter (CBM) experiment at FAIR.

Combining a pulsed laser source and step-motor XY-table with a
self-triggered multi-channel acquisition system based on the nXYter
readout ASIC allows to measure many different characteristic features
of the sensor devices. Quantities like spatial resolved detection effi-
ciency, spatial resolution, single photon response, channel-to-channel
gain uniformity, after-pulsing, cross-talk, dark noise and active area
can all be deduced from a single data set and thus allow for a compre-
hensive comparison of the evaluated sensors.

For the CBM RICH, we currently foresee the Hamamatsu H8500
2” or R11265 1” MAPMTSs as baseline solution, alternatively we also
consider using Photonis XP85012 MCPs. We present a detailed com-
parison of these sensor devices, including first measurements of the
new H12700 MAPMT from Hamamatsu.

*supported by BMBF, 05P12PXFCE

HK 14.8 Mo 18:30 HZ 8
Implementation of a realisic detector response in the CBM
TRD simulation framework — eCYRANO BERGMANN — Institut
fiir Kernphysik WWU, Miinster, Deutschland

The Compressed Baryonic Matter (CBM) experiment is a fixed tar-
get heavy-ion experiment at the future FAIR accelerator facility. The
CBM Transition Radiation Detector (TRD) is one of the key detectors
to provide electron identification and charged particle tracking. Two
CBM TRD prototype modules of 59x59 cm? were built in Miinster.
They were tested during October 2012 in beam at the CERN Proton
Synchroton (PS) with electrons and pions of momenta up to 8 GeV/c.
The results of this in beam test were used to define a realistic de-
tector response in the CbmRoot simulation framework. We present a
comparison of simulation benchamrks with results from the in beam
tests.

HK 14.9 Mo 18:45 HZ 8
Geiger-mode Avalanche Photodiodes for the Readout of Scin-
tillating Fibers — eALEXANDER HAHN — Technische Universitit
Miinchen

Following up on the PAMELA collaboration’s detection of trapped an-
tiprotons in low-Earth orbit, the Technische Universitdt Miinchen has
founded a student-developed endeavor to measure the yet-unknown
low-energy antiproton flux in the Van Allen belt. The satellite-borne
experiment will consist of a cube of scintillating fibers, and will discern
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antiprotons by detecting the pions of their characteristic annihilation.
We have built a 128-channel prototype detector to test the ability to
measure low-energy particles with scintillating fibers and Geiger-mode
avalanche photodiodes (G-APD).

After testing several different fiber types and APD-fiber coupling
methods, we built the prototype with aluminum-wrapped Kuraray
fibers. Additionly we have compared and contrasted KETEK and

Hamamatsu G-APDs, studying in particular their dark count rates,
cross talk intensities, photo-detection efficiencies, temperature depen-
dences, and gains. I will present our findings as well as an introduction
to the experiment’s aims and schematic structure.

This project is supported by the DFG Excellence Cluster Uni-
verse(Exc 153).

HK 15: Astroteilchenphysik

Zeit: Montag 16:30-19:00

Gruppenbericht HK 15.1 Mo 16:30 HZ 9
A liquid argon scintillation veto for the GERDA experiment
— oANNE WEGMANN for the GERDA-Collaboration — Max-Planck-
Institut fiir Kernphysik, Saupfercheckweg 1, 69117 Heidelberg

GERDA is an experiment to search for the neutrinoless double beta de-
cay of 76Ge. Results of Phase I have been published in summer 2013.
Currently GERDA is being upgraded to a second phase. To reach the
aspired background index of < 1072 cts/(keV-kg-yr) for Phase II ac-
tive background-suppression techniques will be applied, including an
active liquid argon veto (LAr veto).

It has been demonstrated by the LArGe test facility that the de-
tection of argon scintillation light can be used to effectively suppress
background events in the germanium, which simultaneously deposit
energy in LAr.

This talk focusses on the light instrumentation which is being in-
stalled in GERDA. Photomultiplier tubes (PMT) and wavelength-
shifting fibers connected to silicon photomultipliers (SiPM) are com-
bined to maximize the photoelectron-yield with respect to various
background sources. Monte Carlo simulations have been performed to
optimize the design for background suppression and low self-induced
background. First results of the prototypes and the progress of instal-
lation are reported.

Gruppenbericht HK 15.2 Mo 17:00 HZ 9
GERDA and the search for neutrinoless double beta de-
cay: first results and perspectives — eMATTEO AGOSTINI for the
GERDA-Collaboration — Physik Department and Excellence Cluster
Universe, Technische Universitdt Miinchen, Germany

Neutrinoless double beta decay is a lepton-number-violating nuclear
transition predicted by several extensions of the Standard Model.
The GERDA experiment searches for this transition in “Ge by op-
erating bare Ge detectors in liquid Ar. The talk focuses on the re-
sults of data acquired during Phase I of the experiment, in which
21.6 kg-yr of exposure were accumulated with a background index of
about 0.01 cts/(keV-kg-yr). No signal was observed and a lower limit
was derived for the half-life of neutrinoless double beta decay of "6Ge,
T2 >21- 1025 yr (90% C.L.). The experiment is currently undergo-
ing a major upgrade in preparation for the next phase of data taking.
Thanks to an increased target mass, an improved energy resolution
and the introduction of novel background reduction techniques, the
sensitivity of GERDA will increase of about one order of magnitude in
a few years of operation.

Gruppenbericht HK 15.3 Mo 17:30 HZ 9
Background reduction at low energies with BEGe detector
operated in liquid argon using the GERDA-LARGE facility —
eDUSAN BUDJAS for the GERDA-Collaboration — Physik-Department
E15, Technische Universitdt Miinchen, Germany

LARGE is a low background test facility used for proving innovative
approaches to background reduction in support of the neutrinoless
double beta decay experiment GERDA. These approaches include an
anti-Compton veto using scintillation light detection from liquid ar-
gon, as well as a novel pulse shape discrimination method exploiting
the characteristic electrical field distribution inside BEGe detectors.
The latter technique can identify single-site events (typical for double
beta decays) and efficiently reject multi-site events (typical for back-
grounds from gamma-ray interactions), as well as different types of
background events from detector surfaces.

While the main focus of the LARGE facility is to assist with reach-
ing the goal of GERDA — improving the sensitivity for “®Ge neutrinoless
double beta decay search, reducing the background at low energies and
lowering the energy threshold is also of interest. In particular such ef-
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forts can be potentially relevant for search of dark matter or low energy
neutrino interactions. In this talk I will present the experimental mea-
surement of the low energy region with a BEGe detector operated in
LARGE with the application of powerful background suppression meth-
ods. The performance will be compared to that of some dedicated dark
matter detection experiments.

HK 15.4 Mo 18:00 HZ 9
BEGe detectors in GERDA Phase I - performance, physics
analysis and surface events — e ANDREA LAZZARO for the GERDA-
Collaboration — Physik-Department E15, Technische Universitét
Miinchen, Germany

The Phase I of the GERDA experiment, which has concluded its data
taking in Summer 2013, was based on coaxial HPGe detectors already
used for IGEX and HdM experiments. In the upcoming Phase II cus-
tomized Broad Energy Germanium (BEGe) detectors will provide the
major contribution to the total exposure. The first set of BEGe detec-
tors has been deployed in GERDA since June 2012.

The data collected in Phase I show the performance achieved in
terms of spectroscopy and pulse shape discrimination. In particular
the strongest background source, the 42K beta decay from the lig-
uid argon surrounding the detectors, has been effectively rejected. The
signals due to beta decay on the detector surface are indeed charac-
terized by a longer charge collection time. This talk will focus on this
key feature of the BEGe-PSD.

This work was supported in part by BMBF (05A11W01).

HK 15.5 Mo 18:15 HZ 9
Test of GERDA Phase II Detector Assembly — ToBiAS Bopg!,
KONSTANTIN GUSEV!, BERNHARD SCHWINGENHEUER?, and @ VICTORIA
WAGNER? for the GERDA-Collaboration — !Technische Universitit
Miinchen — 2Max-Planck Institut fiir Kernphysik, Heidelberg

The GERDA experiment searches for the lepton number violating
neutrinoless double beta decay (0v33) of "®Ge. The experiment uses
HPGe detectors enriched in "Ge as source and detection material. In
GERDA Phase I five BEGe detectors were operated successfully. These
detectors are distinguished for improved energy resolution and en-
hanced pulse shape discrimination (PSD) against background events.
In Phase II additional 25 BEGe detectors will be installed. New elec-
tronics and radio-pure low-mass holders were specially designed for
Phase II. Prior to the installation in GERDA all BEGe detectors are
tested in their final assembly in the LNGS underground laboratory.
This talk will present the mechanics and performance of the GERDA
Phase II detector assembly.

HK 15.6 Mo 18:30 HZ 9
Scintillating CaWOQO, Crystals for the CRESST-II and
EURECA Dark Matter Searches — eMORITZ V. SIVERS!,
ANDREAS ERB2, ANDREAS ERTL!, AcHiM GUTLEIN', JEAN-COME
LANFRANCHI', ANDREA MOUNSTER!, FELIX NEUMANN!, WALTER
PorzeL!, SABINE RoTH!, STEFAN SCHONERT!, RAIMUND STRAUSSZ,
STEPHAN WAWOZCNY!, MICHAEL WILLERS!, MARC WUSTRICH?, and
ANDREAS ZOLLER! — 1Physik Department, E15, Technische Uni-
versitét Miinchen, 85748 Garching — 2Walther-Meissner-Institut fiir
Tieftemperatur Forschung, 85748 Garching — 3Max-Planck-Institut
fiir Physik, 80805 Miinchen

The CRESST-II experiment for the direct detection of WIMP dark
matter uses scintillating CaWOy4 crystals that are operated as low-
temperature detectors. EURECA is a joint collaboration of exist-
ing cryogenic direct dark matter searches to develop a future multi-
material experiment with a target mass of up to one ton. While in
the past crystals were obtained from external suppliers, we recently
started producing CaWOQy single crystals with a dedicated Czochral-



Fachverband Physik der Hadronen und Kerne (HK)

Dienstag

ski furnace at the Technische Universitdt Miinchen to have a direct
influence on the radiopurity and scintillation properties. We present
here an overview of the growth process as well as measurements of
the crystals’ scintillation properties and radiopurity. This research was
supported by the DFG cluster of excellence: ”Origin and Structure of
the Universe”, the ”Helmholtz Alliance for Astroparticle Phyiscs”, the
”Maier-Leibnitz-Laboratorium” (Garching) and by the BMBEF: Project
05A11WOC EURECA-XENON.

HK 15.7 Mo 18:45 HZ9
Ladungstransport in Germaniumdetektoren des
EDELWEISS-III Experiments — eNADINE FOERSTER fiir die
EDELWEISS-Kollaboration — Karlsruher Institut fiir Technologie,
Institut fiir Experimentelle Kernphysik, Postfach 3640, 76021 Karls-
ruhe

Ziel des EDELWEISS-III Experiments zur direkten Suche nach Dunk-
ler Materie ist die Detektion von WIMPs unter Verwendung kryo-

gener Germanium-Bolometer. Ein System aus Elektroden erzeugt
im Inneren der Germaniumbkristalle ein homogenes elektrisches Feld.
Durch gleichzeitige Messung des durch eine Streureaktion verursach-
ten Wiarmeanstiegs und der erzeugten Elektronen-Loch Paare als Io-
nisierungssignal an den Elektroden ist eine Identifizierung von Ge-
Kernriickst68en moglich. Um eine effiziente Diskriminierung zwischen
Hintergrundereignissen und WIMP Kanidaten zu erhalten, ist eine
moglichst vollstdndige Detektion aller erzeugten Ladungstréger ent-
scheidend. In diesem Vortrag wird ein Uberblick iiber die Modellie-
rung des Ladungstransports in Germanium bei tiefen Temperaturen
(20 mK) und niedrigen externen Feldstéirken (< 10 V/cm) gegeben. Re-
sultate von Spezialmessungen mit einem Testdetektor, der den selben
Herstellungsprozess durchlaufen hat wie die EDELWEISS-III Detek-
toren, werden vorgestellt.

Die hier prasentierten Analysen werden gefordert durch die DFG Gra-
duiertenschule KSETA (Karlsruher Schule fiir Elementarteilchen und
Astroteilchenphysik: Wissenschaft und Technik).

HK 16: Hauptvortrage |

Zeit: Dienstag 11:00-13:00

Hauptvortrag HK 16.1 Di11:00 HZ 142
Laser Spectroscopic Determination of Nuclear Ground-State
Properties — e WILFRIED NORTERSHAUSER — Technische Universitét
Darmtadt, Institut fiir Kernphysik

Ground-state properties of nuclei can be extracted from the optical
spectrum of an isotope or isomer with high accurcay and independent
of a specific nuclear model. Particularly for short-lived isotopes, this
is the method of choice to determine spins, magnetic dipole and elec-
tric quadrupole moments, and changes in nuclear charge radii along a
chain of isotopes. Spectroscopy of stable isotopes is often used to cali-
brate the atomic parameters required to extract the nuclear property
or to determine reference values. Moreover, laser spectroscopic tech-
niques can also be used to prepare ion beams in a specific energy level,
charge state, or polarized beams. This can facilitate the determina-
tion of nuclear ground-state properties as well as other atomic physics
and nuclear physics experiments. Recent progress in these fields is pre-
sented.

Hauptvortrag HK 16.2 Di 11:40 HZ 1+2
The origin of heavy elements — eALMUDENA ARCONES — TU
Darmstadt

Where in the universe are heavy elements, like gold and uranium, syn-
thesized? How are these elements produced? These are two exciting
and interdisciplinary questions in nuclear astrophysics today. The fa-
vored candidates are core-collapse supernovae and neutron star merg-
ers where extreme conditions enable the rapid neutron capture pro-
cess (r-process). Recent advance in hydrodynamic simulations with
improved microphysics can be combined with observations of the old-
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est stars to bring new insights about the astrophysical sites of the
r-process. On the experimental side of nuclear physics research, a new
era for nuclear astrophysics will start with the new-generation facili-
ties, like FAIR, which will advance the experimental frontier towards
the heaviest neutron-rich isotopes. In this talk, new results on nucle-
osynthesis in core-collapse supernova and neutron-star mergers will be
discussed together with the impact that nuclear physics has on the
origin of heavy elements.

Hauptvortrag HK 16.3 Di 12:20 HZ 142
Thermalization Dynamics in Ultra-Relativistic Nuclear Col-
lisions — oJUERGEN BERGES — ITP Heidelberg

In recent years, significant progress in a first principles understand-
ing of non-Abelian plasmas out-of-equilibrium has been achieved in
two limiting cases. One of these is the study of the strong-coupling
limit using gauge-string dualities in supersymmetric Yang-Mills theo-
ries. The other case that is amenable to ab initio calculations is Quan-
tum Chromodynamics in the weak-coupling limit. The colliding nuclei
in this limit are described in the Color Glass Condensate framework.
The dynamics of the non-equilibrium Glasma created in such a colli-
sion is that of highly occupied gluon fields with given typical momen-
tum. Since the characteristic occupancies are large, the gauge fields
are strongly correlated even for small gauge coupling. The dynamics
of highly occupied gauge fields is classical in nature and can be studied
from first principles using real-time lattice gauge theory techniques. I'll
report on the largest real-time simulations to date and how they pro-
vide unprecedented quantitative understanding of the thermalization
process.

HK 17: Hadronenstruktur und -spektroskopie

Zeit: Dienstag 14:00-15:45

HK 17.1 Di 14:00 HZ 142
Strategies for Analysis of the Time-Like Form Factor of the
Neutron — ePAUL LARIN, CRISTINA MORALES, DEXU LIN, and ALAA
DBEYSsI for the BESIII-Collaboration — Helmholtz-Institut Mainz

The first measurements of baryonic form factors were performed six
decades ago by Robert Hofstadter for the proton via electron scatter-
ing in atomic nuclei and led to many breakthough results for unde-
standing the structure of nuclei. Since then the space-like domain was
examined over a large energy range by many different experiments
for both protons and neutrons. In contrast, the time-like region is al-
most unknown until now, especially in case of the neutron. The Beijing
Electron Positron Collider II (BEPCII) is designed for center of mass
energies between 2 and 5 GeV and therefore offers with the included
Beijing Electron Spectrometer III (BESIII) experiment a unique pos-
sibility to measure nucleon form factors in the time-like domain with
high precision. In particular measurement of the time-like form factors
of the neutron would offer a significant improvement to existing results.

Raum: HZ 1+2

We report on the use of modern approaches like initial state radiation
(ISR) and multivariate analysis methods as a general strategy in the
analysis of the channel eTe™ — nAyrsR.

HK 17.2 Di 14:15 HZ 142
Measurements of Proton Electromagnetic Form Factors
in Time-like Region at BESIII — eDrxu Lin':2:3, CRISTINA
MoRraLEsD2:4 FRANK Maas!:24 and PauL LaArIN'-2 — 1Helmholtz-
Institut Mainz, 55128 Mainz, Germany — 2Institut fiir Kernphysik,
JGU Mainz, 55099 Mainz, Germany — 3SHGS-HIRe for FAIR, 60438
Frankfurt am Mainz, Germay — *GSI, 64291 Darmstadt, Germay

The proton is the lightest baryon and its internal structure and dy-
namics can be better understood through the study of its electromag-
netic(EM) form factors. In the space-like region there are plenty of
statistics already collected by previous experiments and the form fac-
tors are very well known. This is not the case of the time-like(TL)
region. In the TL region, the ratio of the EM form factors is only



Fachverband Physik der Hadronen und Kerne (HK)

Dienstag

known to 11-24% level and the form factors have never been extracted
without previous assumption.

BESIII (Beijing Spectrometer III) at BEPCII (Beijing Electron
Positron Collider II) is collecting large data samples at J/¥, ¥’ and
XYZ energy range. These data can be used to measure proton EM form
factors with ISR, (Initial-State-Radiation) method ete™ — ppyrsgr. In
addition, an energy scan between 2.0 and 3.1 GeV is currently being
considered by BESIII. This would make possible the measurement of
the proton EM form factors using the process eTe™ — pp. Both meth-
ods will be summarized in this talk.

HK 17.3 Di 14:30 HZ 142
Feasibility study: proton time-like electromagnetic form fac-
tors with the PANDA experiment — eDMITRY KHANEFT for the
PANDA-Collaboration — Helmholtz-Institut Mainz, Mainz, Germany

Perspectives of measuring the proton electromagnetic form factors
in the time-like region at FAIR with the PANDA detector are pre-
sented. A number of simulations with PANDAroot framework on the
signal pp — ete™ efficieny as well as for the most important back-
ground pp — 7wt~ have been performed. All three hypotheses for the
Gg/Gy = 0,1,3 have been taken into account for signal simulation. A
set of cuts were implemented into analysis procedure signal and back-
ground separation. Preliminary results of statistical error analysis are
shown.

HK 17.4 Di 14:45 HZ 142
Beam-spin asymmetry of pion, kaon, proton and antipro-
ton production in semi-inclusive deep-inelastic scattering —
oVITALY ZAGREBELNYY — DESY Hamburg Notkestrasse 85

Beam-spin asymmetries in the azimuthal distribution of pions, kaons,
protons and antiprotons in semi-inclusive deep inelastic scattering
(SIDIS) extracted from 2000-2007 HERMES data are presented. The
asymmetries were measured in the kinematic region Q2 > 1 GeV?2,
W?2 > 10 GeV?, 0.1 < y < 0.85. The zp, z and p;,, dependencies
of the sin(¢) modulation of the asymmetries for pions, kaons, protons
and antiprotons are shown. Assuming that the SIDIS cross section
factorizes to distribution (DF) and fragmentation (FF) functions that
dependent on transverse quark momentum (TMD functions), one can
obtain novel information about the spin-orbit correlations inside the
nucleon and orbital angular momentum of quarks.

HK 17.5 Di15:00 HZ 1+2
Status Report of K9 Multiplicities from 2006 at COMPASS*

— oDANIEL HAHNE — Universitdt Bonn

To describe the hadronization process of quarks into hadrons in deep
inelastic scattering knowledge of parton distribution functions and
fragmentation functions is necessary. Parton distribution functions can
be extracted from inclusive deep inelastic scattering. To extract frag-
mentation functions from data taken by the COMPASS experiment
final state hadrons are analyzed in addition to the incoming and scat-
tered muon.

I will give a status report of Kg multiplicities from data taken in
2006 by the COMPASS experiment which can be used to parameterize
K9 fragmentation functions.

*supported by BMBF, project 05P12 PDCCA

HK 17.6 Di 15:15 HZ 142
Hadron Multiplicities at COMPASS — eNICOLAS DU FRESNE
VON HOHENESCHE — For the COMPASS collaboration — Institut
fir Kernphysik, Universitdt Mainz, Johann-Joachim-Becher-Weg 45,
55128 Mainz

Quark fragmentation functions (FF) DQ’(Z,Q2) describe final-state
hadronization of quarks ¢ into hadrons h. The FFs can be extracted
from hadron multiplicities produced in semi-inclusive deep inelas-
tic scattering. The COMPASS collaboration has recently measured
charged hadron multiplicities for identified pions and kaons using a
160 GeV/c muon beam impinging on an isoscalar target. The data
cover a large kinematical range and provide an important input for
global QCD analyses of world data at NLO, aiming at the determi-
nation of FFs in particular in the strange quark sector. The newest
results from COMPASS on pion and kaon multiplicities will be pre-
sented.

Supported by BMBF

HK 17.7 Di 15:30 HZ 142
The pion scalar radius from two-flavor Wilson Lattice QCD
— oVERA GULPERS — Helmholtz-Institut Mainz, Johann-Joachim-
Becherweg 36, 55128 Mainz

We calculate the scalar charge radius of the pion using Ny = 2 dy-
namical flavors of non-perturbatively O(a)-improved Wilson fermions
in a wide range of pion masses. We find that the disconnected contri-
bution to the scalar radius is not negligible especially for smaller pion
masses, and is required in order to obtain the behavior expected from
next-to-leading order (NLO) Chiral Perturbation Theory (xPT). The
low energy constant #4 is determined from a fit to NLO xPT.

HK 18: Hadronenstruktur und -spektroskopie

Zeit: Dienstag 14:00-15:30

Gruppenbericht HK 18.1 Di 14:00 HZ 3
Experimental determination of the meson-nucleus potential*
— oMARIANA NaNoOvA for the CBELSA/TAPS-Collaboration — II.
Physikalisches Institut, Justus-Liebig-Universitit Gielen

The investigation of in-medium properties of mesons is motivated by
expectations to find evidence for partial restoration of chiral symme-
try. In order to study the meson-nucleus interaction and the in-medium
properties of mesons it is important to find experimental approaches
to determine the meson-nucleus optical potential. Transparency ratio
measurements provide information on the inelastic cross section and
in-medium width of mesons and thereby on the imaginary part of the
meson-nucleus potential. The real part of the optical potential can be
deduced from measurements of the excitation function and momentum
distribution which are sensitive to the sign and depth of the potential.
Data taken on a carbon target at CB/TAPSQELSA in 2009 have been
analysed to determine the real part of the n/- and w-nucleus optical
potential. The results are compared to model calculations assuming
different scenarios for in-medium 7’ and w mass shifts. The data for
both mesons are consistent with a weakly attractive potential. The for-
mation and population of w-nucleus and 7’-nucleus bound states will
be discussed. In case of the w meson the in-medium width is larger
than the potential depth which hampers a successful identification of
w-mesic states. The relatively small in-medium width of the 7’ meson
encourages the search for n” bound states.

*Funded by DFG(SFB/TR-16)

HK 18.2 Di14:30 HZ 3

Raum: HZ 3

Testing for spin dependence in the final state interac-
tion of the reaction dp — 3Hern — eMICHAEL PAPENBROCK!,
ALFONS KHOUKAZ!, CHRISTOPHER FRiTzscH!, PAUL GOSLAWSKI',
MALTE MIELKE!, DANIEL SCHROER!, ALEXANDER TASCHNER', and
CoLIN WILKIN? for the ANKE-Collaboration — !Institut fiir Kern-
physik, Westfilische Wilhelms-Universitidt, 48149 Miinster, Germany
— 2Physics and Astronomy Department, UCL, London WCIE 6BT,
UK

The dp — 3Hen reaction is known for the unexpected energy de-
pendence of its total cross section, which rises rapidly to its plateau
value within the first 1 MeV of excess energy Q. This behaviour has
been ascribed to a strong final state interaction and may indicate a
quasi-bound 7 3He state. In order to investigate the possibility of spin-
dependent contributions to the total cross section, the deuteron tensor
analysing power tg0 has been measured in an excess energy range from
Q = 0MeV up to above @ = 10 MeV at the COSY-ANKE spectrom-
eter. This allows one to compare the magnitudes of the contributions
from the two spin configurations in the entrance channel with the
strong variation seen in the average production amplitude. Further-
more, a weak angular dependence of t3p was also extracted and this
provides insight into the structure of the production amplitude close
to threshold.

Final results will be presented and discussed.

Supported by the COSY FFE programme.

HK 18.3 Di 14:45 HZ 3

Initial Research of np Scattering with Polarized Deuterium
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Target at ANKE/COSY — eBoxiNG Gou for the ANKE-
Collaboration — Institut fiir Kernphysik, Forschungszentrum Jiilich,
52425 Jiilich, Germany — Institute of Modern Physics, Chinese
Academy of Sciences, 73000 Lanzhou, China

With the goal of understanding the nuclear forces, the ANKE collab-
oration has been working on a systematic NN spin program for many
years. Due to the lack of free neutron sources experimental data of
np scattering are very rare, especially at higher energies. It has been
shown that using phase shift analysis (PSA) it is possible to reconstruct
np scattering amplitudes from the spin observables of pd — {pp}150n
charge-exchange reaction. So far experiments were conducted using
polarized deuteron beams and hydrogen target, which led to valuable
results. To extend the research up to the highest nucleon energy avail-
able at COSY (2.8 GeV), proton beam and polarized deuterium target
will be used. This talk will present the results of the commissioning ex-
periment of a deuterium target at ANKE with emphasis on the initial
research of charge-exchange reaction.
Supported by CSC program.

HK 18.4 Di15:00 HZ 3
Investigation of the p +d — 2He + 7/ reaction at WASA-
at-COSY* — eNiLs HUSKEN, FLORIAN BERGMANN, KAY DEMMICH,
PATRICE HUSEMANN, ALEXANDER TASCHNER, and ALFONS KHOUKAZ —
Institut fiir Kernphysik, Westfalische Wilhelms-Universitdt Miinster

The 7’ (958) meson is of special interest, because its higher mass com-
pared to other pseudoscalar mesons is directly related to the Uyx(1)
problem of QCD. Recent theoretical works discuss studies on the for-
mation of n/(958)-mesic nuclei as a possibility to investigate an in-
medium modification of the 7’ mass. Such a modification could shed

light on the mechanism responsible for the generation of the 1’ mass.
With the WASA-at-COSY setup two test beam times on proton-
deuteron collisions were carried out at proton kinetic energies of
Tp = 1800MeV and T, = 1850MeV respectively to investigate the pos-
sibility to perform studies on the 1’ production in the proton-deuteron
fusion at this installation. First results of the analysis of both beam-
times will be presented, focusing on the production of both the w(782)
meson, used for normalization purposes, and the 7'(958) meson.
*Supported by COSY-FFE grants

HK 18.5 Di 15:15 HZ 3
Meson Masses are Integer Multiples of 70 MeV / c**2 —
oKARL OTTO GREULICH — Fritz Lipmann Institut, Jena, Germany

A contribution to the Mainz Conference presents the alpha / beta rule
for exact calculation of masses of fundamental particles. Thereby alpha
is the fine structure constant, beta is the proton / electron mass ratio.
These masses are: m(particle) = a**-n * $**m * Q * 27,2 eV /c**2.
Forn =3, m = 0 and Q = 1, a mass of 70, 01 MeV / c¢**2 is pre-
dicted, for which no particle exists. In the present contribution it is
shown, that this mass is the bases for calculation of meson masses,
in the most cases with an accuracy in the 1 % range or better. The
meson masses are m(meson) = N * 70,01 MeV /c**2, where N = 2**k
+ 3**1, with k = 1,2,3 and 1 = 0 or 1. For k=1, 1=0 the pion mass
results as 140,02 MeV /c**2 (experimental value 139,57), for k=2, 1=1
the kaon mass results as 490,07 (experimental 493,68)MeV /c**2. The
eta meson follows from k,1 = 3,0. The rho and omega from k,1 = 3,1.

Reference: KO. Greulich, What are Particles? A lesson from
the photon. 2013 proceedings of SPIE 8832-43 (for download see
http://www fli-leibniz.de/kog, then click "here” and subsequently click
” Physics”)

HK 19: Schwerionenkollisionen und QCD Phasen

Zeit: Dienstag 14:00-16:00

Gruppenbericht HK 19.1 Di14:00 HZ 6
Anisotropic flow measurements with ALICE — elLyA SE-
LYUZHENKOV for the ALICE-Collaboration — Research Division and
ExtreMe Matter Institute, GSI Helmholtzzentrum fiir Schwerionen-
forschung, Planckstr. 1, 64291 Darmstadt

Anisotropic transverse flow is sensitive to the QCD equation of state
which governs the evolution of the medium produced in a heavy-ion
collision, as well as, to the transport properties (e.g. viscocity) of mat-
ter in a deconfined phase.

Results from the anisotropic flow measurements since the first heavy-
ion run at the LHC in 2010 will be reviewed. The anisotropic flow
harmonics are measured for charged hadrons and for a wide spectrum
of identified particles with the light, strange, and heavy quark con-
tent. The measurements are performed for particles produced over a
wide range of (pseudo-)rapidity and transverse momentum for various
collision centrality classes. The progress stimulated by these measure-
ments in our understanding of the initial conditions and properties of
the matter created in nucleus-nucleus and proton-nucleus collisions at
relativistic energies will be discussed.

HK 19.2 Di 14:30 HZ 6
Initial state properties in heavy ion collisions at RHIC
and LHC energies — eRUDY MARTY!2, ELENA BRATKOVSKAYALZ,
WOLFGANG CASSING?, and JORG AICHELIN? — 1FIAS, Frankfurt, Ger-
many — 2ITP, Frankfurt, Germany — 3ITP, Giessen, Germany —
4Subatech, Nantes, France

The issue of initial conditions in relativistic heavy ion collisions is a
subject of intensive debate. Especially the assumption of thermal equi-
librium after ~1 fm/c is currently not supported by microscopic trans-
port approaches. In our study we compare the Parton-Hadron-String
Dynamics (PHSD) with new transport approach RSP based on the
Nambu-Jona-Lasinio (NJL) model, applying the same initial condi-
tions from PHSD, which have a ‘lumpy’ energy density profile. The
comparison of final hadronic observables shows that the initial parton
distribution must be out of equilibrium in order to reproduce the mul-
tiplicity spectra dN/dpr and dN/dn and the elliptic flow v2 for Au+Au
at RHIC energies. We also discuss the applicability of an equation of
state and the applicability of a hydrodynamics for relativistic high
energy collisions.

Raum: HZ 6

HK 19.3 Di 14:45 HZ 6
Investigating the transition between hydrodynamics and
transport in heavy ion collision simulations — eDMYTRO OLI-
INYCHENKO and HANNAH PETERSEN — Frankfurt Institute of Advanced
Studies

One of the established ways to describe the dynamical evolution of
heavy ion collisions theoretically is hydrodynamics with subsequent
switching to transport, i.e. so-called hybrid models [1]. The switch-
ing process itself is organized as follows: at some predefined hyper-
surface the hydrodynamic evolution is stopped and particle distribu-
tions are generated according to the Cooper-Frye formula. Unavoid-
ably, some particles from these distributions fly back into the hydro-
dynamic region. Such particles, which are also refered to as ”"negative
contributions”, are usually neglected in current hybrid approaches [2].

In the present study we present a systematic investigation of the
negative contributions in a coarse-grained transport approach. Many
UrQMD (Ultra-relativistic Quantum Molecular Dynamics) events are
generated and the negative contributions calculated in a Cooper-Frye
prescription are compared to the negative contributions based on the
actual underlying particles. The other crucial point in hybrid ap-
proaches is the assumption of local equilibrium in the early stages
of the collision. Therefore, we also show how fast local thermal equi-
librium is reached in the UrQMD transport approach. The goal of this
study is to extract a criterion for local thermalization.

[1] P. Huovinen, H. Petersen; EPJ A48 (2012)171 [2] H. Petersen, et
al.; Phys.Rev. C78 (2008) 04490

HK 19.4 Di 15:00 HZ 6
Studying the collision energy dependence of elliptic and trian-
gular flow with a hybrid model — eJussi AUVINEN! and HANNAH
PETERSEND2 — Frankfurt Institute for Advanced Studies, Frankfurt
am Main, Germany — 2Institut fiir Theoretische Physik, Goethe Uni-
versitdt, Frankfurt am Main, Germany

Elliptic flow has been one of the key observables for establishing the
finding of the quark-gluon plasma (QGP) at the highest energies of
Relativistic Heavy Ion Collider (RHIC) and the Large Hadron Col-
lider (LHC). As a sign of collectively behaving matter, the elliptic flow
is expected to decrease at lower beam energies, where the QGP is not
produced. However, in the recent RHIC beam energy scan, it has been
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found that the inclusive charged hadron elliptic flow changes relatively
little in magnitude within the energy range 7.7 - 39 GeV per nucleon-
nucleon collision.

We study the collision energy dependence of the elliptic and tri-
angular flow utilizing a Boltzmann+hydrodynamics hybrid model de-
scribed in [1,2]. Such a hybrid model provides a natural framework for
the transition from high collision energies, where the hydrodynamical
description is essential, to smaller energies, where the hadron trans-
port dominates. This approach is thus suitable for investigating the
relative importance of these two mechanisms for the production of the
collective flow at different beam energies.

References: [1] H. Petersen, J. Steinheimer, G. Burau, M. Bleicher
and H. Stocker, Phys. Rev. C78, 044901 (2008). [2] J. Auvinen and H.
Petersen, arXiv:1310.1764.

HK 19.5 Di 15:15 HZ 6
Charge-dependent azimuthal correlation measurements in
Pb-Pb collisions with ALICE — eJAAP ONDERWAATER for the
ALICE-Collaboration — Research Division and ExtreMe Matter In-
stitute, GSI Helmholtzzentrum fiir Schwerionenforschung, Planckstr. 1,
64291 Darmstadt — Institut fiir Kernphysik, Technische Universitét
Darmstadt, Schlossgrabenstr. 9, 64289 Darmstadt

Parity violation in strong interactions is predicted to be observable
in relativistic heavy-ion collisions. The occurrence of parity-odd do-
mains may result in charge separation along a strong magnetic field
created by moving ions — a phenomenon dubbed the chiral magnetic
effect (CME). Sensitive experimental observables include two particle
azimuthal correlations and correlation of particle pairs relative to the
reaction plane. A challenge is to separate contributions to these correla-
tions from background sources, which include local charge conservation
and initial density fluctuations. Correlations for lead-lead collisions at
SNN = V2.76 TeV measured with the ALICE detector are presented
as a function of centrality, average and relative transverse momentum,
and separation in pseudorapidity, providing additional constraints for
models.

HK 19.6 Di 15:30 HZ 6
Transport Coefficients of Relativistic Systems — eMORITZ
GREIF — Goethe Universitdt Frankfurt

It becomes increasingly important to know the strength of dissipative

effects in relativistic hydrodynamics. Recently, scientists have strongly
focused on shear viscosity. Nevertheless, heat flow, being proportional
to spatial gradients of e.g. chemical potential over temperature, can
also be an important effect in studies of relativistic fluid dynamics. We
investigated the heat conductivity coefficient for an ultrarelativistic
Boltzmann-gas, using our partonic transport model BAMPS. BAMPS
solves the relativistic Boltzmann-equation numerically for arbitrary
different particle species. We use pQCD scattering cross-sections. Fur-
thermore, the response of a charged, relativistic gas onto an external
electric field determines the electric conductivity. We investigated the
electric conductivity of different model systems using three different
methods: analytic transport theory, linear response via Green-Kubo
formulae in equilibrium BAMPS-setups, and applying the textbook-
picture of linear response to BAMPS. We plan to investigate the elec-
tric conductivity with the recently improved 2 <-> 3 processes from
BAMPS and compare the results with lattice QCD.

HK 19.7 Di15:45 HZ6
Investigation of Mach cones and the corresponding two-
particle correlations in a microscopic transport model
— eloANNIS Bouras!, BARBARA BEeTz!, ZHE XU2, and CARSTEN
GREINER! — Mnstitut fiir Theoretische Physik, Goethe-Universitit
Frankfurt, Max-von-Laue-Strale 1, D-60438 Frankfurt, Germany —
2Department of Physics, Tsinghua University, Beijing, China

Using a microscopic transport model we investigate the evolution of
conical structures originating from the supersonic jet through the hot
matter and dense matter of ultra-relativistic heavy-ion collisions. We
found that the Mach cone angle is influenced by the source term prop-
erties, energy deposition and viscosity. While in a static medium a
possible double-peak structure is overshadowed by the diffusion wake
and head shock, it turns out that in central heavy-ion collisions due
to the radial flow of the expanding medium a double-peak structure is
visible. On the one hand this is mainly contributed from Mach cones
propagating into the opposite direction of the radial flow, while on the
other hand deflected jets may also contribute to a final double-peak
structure. The corresponding double-peak structure is observed insofar
the shear viscosity over entropy density ratio is sufficiently small, while
a larger dissipation destroys any kind of Mach cone and /or double-peak
structure.

HK 20: Schwerionenkollisionen und QCD Phasen

Zeit: Dienstag 14:00-16:00

HK 20.1 Di 14:00 HZ 7
Thermalization through Hagedorn-States — eMAXIM BEITEL —
Institut fiir Theoretische Physik, Goethe-Universitidt Frankfurt, Max-
von-Laue-Strale 1, D-60438 Frankfurt, Germany

Our goal is to examine the evolution of a heavy ion collision starting
from non-equilibrium to an equilibrium state by looking at the corre-
sponding thermalization times. Therefore we use the hadronic trans-
port model ”UrQMD” as microscopic model for high-energetic heavy
ion collisions. Unfortunately these times are too long at present because
detailed balance is not realized for all collisions which may occur. In our
approach to get rid of this drawback we deploy Hagedorn-States pro-
posed by the ”Statistical Bootstrap Model”. Creation of these states
in binary collisions and their decay into two particles only will lower
the thermalization times in UrQMD. Supported by HGS-HIRe.

HK 20.2 Di14:15 HZ7
The role of fluctuations in the QCD phase diagram
—  oNASEEMUDDIN KHAN!, JAN MARTIN PawrLowski!, KENJI
FukusHiMA2, and NiLs STRODTHOFF! — llInstitute of Theoretical
Physics Heidelberg — 2Departement of Physics, Tokio University

We construct an effective quark meson diquark model to simulate QCD
at low energies. We employ the framework of the functional renormal-
ization group, within which fluctuations of fermions and bosons can
be included. We study the behavior of the chiral condensate at various
temperatures and chemical potentials as well as the diquark conden-
sate, which arises at higher chemical potentials.

HK 20.3 Di14:30 HZ 7

Dynamical simulation of a linear sigma model near the

Raum: HZ 7

critical point — eCHRISTIAN WEsP!, ALEX MEISTRENKO!, HEN-
DRIK VAN HEES?, and CARSTEN GREINER! — lInstitut fiir Theoretis-
che Physik, Goethe-Universitdt Frankfurt, Max-von-Laue-Strafle 1, D-
60438 Frankfurt, Germany — 2Frankfurt Institute for Advanced Stud-
ies, Ruth-Moufang-Strafle 1, D-60438 Frankfurt, Germany

The intention of this study is the search for signatures of the chiral
phase transition. To investigate the impact of flucutations, e.g. of the
baryon number, on the transition or a critical point, the linear sigma
model is treated in a dynamical 341D numerical simulation. Chiral
fields are approximated as classical fields, quarks are described by quasi
particles in a Vlasov equation. Additional dynamic is implemented by
quark-quark and quark-sigma-field interaction. For a consistent de-
scription of field-particle interactions, a new Monte-Carlo-Langevin-
like formalism has been developed and is discussed.

Supported by HGS-HIRe.

HK 20.4 Di14:45 HZ7
Inhomogeneous phases of isospin-asymmetric matter in
the Nambu—Jona-Lasinio model — eDANIEL NOWAKOWSKI'*2,
MICHAEL BUBALLA!, STEFANO CARIGNANO3, and JOCHEN WAMBACH?!
— Mnstitut fiir Kernphysik, Technische Universitit Darmstadt —
2ExtreMe Matter Institute EMMI, GSI Helmholtzzentrum fiir Schwer-
ionenforschung — 3Department of Physics, University of Texas at El
Paso

We investigate the phase structure of strong-interaction matter within
a two-flavor Nambu—Jona-Lasinio model. Earlier it has been shown for
degenerate quark flavors that chiral symmetry-breaking phases with
spatially modulated order-parameters can occur. We analyze the emer-
gence of these inhomogeneous phases in isospin-asymmetric matter by
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extending the model through an additional isospin chemical poten-
tial, however restricting the order-parameter to be spatially modulated
in only one dimension. It is found that for a non-vanishing isospin
chemical potential the formation of inhomogeneous chiral symmetry-
breaking phases is disfavored, when enforcing equal periodicities for
the up and down quarks and neglecting charged pion condensation. If
the periodicities of the quarks are not limited to be of the same magni-
tude, inhomogeneous chiral symmetry-breaking phases are found to be
less sensitive to the additional pairing stress and can occur in a larger
domain of the phase diagram. As an outlook we discuss possible exten-
sions, like the addition of inhomogeneous charged pion condensation
or color superconductivity.

HK 20.5 Di 15:00 HZ 7
Effective SU(2) Polyakov Loop Models for the Deconfine-
ment Transition — ePHILIPP ScIOrR!, Lukas Horicki!, DAvID
ScHEFFER', DoMINIK SMITH!, LORENZ VON SMEKALY2, and BJORN
WELLEGEHAUSEN? — 1TU Darmstadt — 2Justus-Liebig-Universitt
Gieflen

We compare different SU(2) Polyakov loop actions with full two-color
QCD simmulations around and above the critical Temperature. The
actions are motivated by combined strong coupling and hopping ex-
pansion and respect Z_{2} center symmetry. We extract the effective
couplings of our models by matching the Polyakov loop distributions
and correlators in the effective models with those from full two-color
QCD simmulations.

HK 20.6 Di15:15 HZ 7
Dynamical quark mass generation in a strong external mag-
netic field — eNIKLAS MUELLER!2, CHRISTIAN S. FiscHER!, and
JACQUELINE A. BoNNET! — !Justus-Liebig-Universitit Giessen —
2Universitit Heidelberg

We investigate the effect of a strong magnetic field on dynamical chi-
ral symmetry breaking in quenched and unquenched QCD. To this end
we apply the Ritus formalism to the coupled set of (truncated) Dyson-
Schwinger equations for the quark and gluon propagator under the
presence of an external constant Abelian magnetic field. We discuss
the effect of the magnetic field onto the quark condensate and extract
the chiral suszeptibility.

HK 20.7 Di15:30 HZ 7

On three-point correlations in pure Landau gauge QCD —
ADRIAN BLuMm!, eMaARKUS HUBER!, MARIO MITTER?3, and LORENZ

VON SMEKALY* — 1Theoriezentrum, Institut fiir Kernphysik, Tech-
nische Universitdt Darmstadt, Schlossgartenstrasse 2, 64289 Darm-
stadt — 2Institut fiir Theoretische Physik, Universitit Heidelberg,
Philosophenweg 16, 69120 Heidelberg — 3Institut fiir Theoretische
Physik, Goethe-Universitidt Frankfurt, Max-von-Laue-Strafle 1, 60438
Frankfurt/Main — “Institut fiir Theoretische Physik, Justus-Liebig-
Universitat, 35392 Gieflen

In the investigation of quantum chromodynamics Green functions are
a useful means to bridge the gap between elementary fields and the
emergent physics. Important for the progress in recent years was a
good understanding of Green functions in the vacuum. Here we use
functional methods for the calculation of correlation functions and in-
vestigate how large the errors induced by modern truncation schemes
are. For this we calculate three-point functions and include them for
the first time also dynamically into the system of truncated Dyson-
Schwinger equations, thus reducing the dependence on models.

HK 20.8 Di 1545 HZ7
The Binder cumulant in O(N)-models — ePAUL SPRINGER
and BERTRAM KLEIN — Physik Department, Technische Universitét
Miinchen, 85747 Garching

The phase structure of QCD is a much discussed topic in particle
physics. In the context of this discussion we need precise knowledge
about the nature of the chiral phase transition. A powerful tool to in-
vestigate it are lattice simulations. They are, however, still restricted
to relatively large quark masses, far from the chiral limit, and to small
volumes, which could affect the critical behavior. These two facts com-
plicate the scaling analysis of lattice QCD results.

In the chiral limit, a continuous phase transition is expected in two-
flavor QCD. Since continuous phase transitions are controlled by the
long range fluctuations, only the dimensionality and symmetries dic-
tate the universal behavior near the critical point. Therefore, more
simple systems from the same universality class can be investigated in
order to describe scaling behavior which is expected in lattice QCD.

Because the long range fluctuations play a prominent role at contin-
uous phase transitions, it is self-evident that it is useful to investigate
the behavior of higher-order critical fluctuations at the transition point.
For this purpose the Binder cumulants seem to be very well suited.

We analyze the fourth-order Binder cumulant in 3-dimensional O(2)-
and O(4)-models in finite volumes using non-perturbative Renormal-
ization Group methods. This approach allows us to gain explicit insight
into the behavior of the critical fluctuations and provides a tool which
assists in analysis of lattice QCD data.

HK 21: Instrumentierung

Zeit: Dienstag 14:00-15:30

Gruppenbericht HK 21.1 Di14:00 HZ 8
ALICE TRD On-line Tracking and Trigger Performance
— eoFeLIX RETTIG!, JocHEN KLEIN?, and UwWE WESTERHOFF3
for the ALICE-Collaboration — 'FIAS, Universitit Frankfurt —
2Physikalisches Institut, Universitit Heidelberg — 3IKP, Universitit
Miinster

The Transition Radiation Detector (TRD) in A Large Ion Collider Ex-
periment (ALICE) at the LHC consists of 6 layers of tracking chambers
and covers a pseudo-rapidity range of +0.9. Presently, 13 out of 18 az-
imuthal sectors are installed. The completion is planned during the
first long LHC shutdown in 2013/14.

We will discuss how a hardware Level-1 trigger, about 8 us after an
interaction, is derived by this detector. Chamber-wise track segments
from fast on-detector reconstruction are read out with position, an-
gle and PID information. In the Global Tracking Unit, these tracklets
are merged to a track and used for the reconstruction of transverse
momenta and electron identification of individual tracks. These tracks
form the basis for versatile and flexible trigger conditions, s.a. single
high-pt hadron, single high-pt electron, di-electron (J/Psi, Upsilon)
and at least n close high-pt tracks (jet).

After a period of minimum bias data-taking, rare triggers are now
used in ALICE. The TRD contributes a jet trigger and two electron
triggers. We will discuss the tracking performance and report on our
experience on the TRD-based triggers.

HK 21.2 Di 14:30 HZS8

Raum: HZ 8

The RCU2: Readout Electronics Consolidation for the AL-
ICE TPC in Run2 — eATTILIO TARANTOLA for the ALICE-
Collaboration — Institut fiir Kernphysik Frankfurt

The Time-Projection Chamber (TPC) is the main device for charged
particle tracking and identification of the ALICE experiment at CERN.
The Multi Wire Proportional Chambers on both endplates of the TPC
contain segmented cathode planes with a total of 557 568 pads, which
are read out by custom electronics. The sampling of the signals pro-
vides 3-D information of the trajectory of the particle tracks and their
energy loss. The LHC is currently being upgraded, in order to increase
energies and luminosities of the beams: in the next data taking period,
Run2 (2015-2018), the data readout rate for the ALICE central barrel
detectors is planned to increase to 400Hz for Pb-Pb collisions at low
dead time, while a maximum event size of T0MB is foreseen for central
collisions.

The present TPC readout control unit (RCU) is going to be replaced
with a new readout system, RCU2, which will be able to achieve the
new requirements in terms of data readout speed and radiation toler-
ance. The RCU2 board will interface the already existing ALICE data
acquisition and trigger systems with the TPC Front End Cards. In this
contribution we present the status of the RCU2 upgrade, the features
of the new hardware components, the developed firmware as well as the
selection of the radiation tolerant components and the employed fault
tolerance techniques. (Work supported by BMBF and the Helmholtz
Association).

HK 21.3 Dil14:45 HZS8
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The PASTA Chip - A Free-Running Readout ASIC for
Silicon Strip Sensors in PANDA — eANDRE GOERRES!, To-
BIAS STOCKMANNS!, JAMES RITMANY, and ANGELO RIVETTI? for the
PANDA-Collaboration — !Institut fiir Kernphysik, Forschungszen-
trum Jiilich, Jiilich, Germany — 2INFN Sezione di Torino, Torino,
Ttaly

The PANDA experiment is a multi purpose detector, investigating
hadron physics in the charm quark mass regime. It is one of the main
experiments at the future FAIR accelerator facility, using pp annihi-
lations from a 1.5-15 GeV/c anti-proton beam. Because of the broad
physics spectrum and the similarity of event and background signals,
PANDA does not rely on a hardware-level trigger decision.

The innermost of PANDA’s sub-systems is the Micro Vertex De-
tector (MVD), consisting of silicon pixel and strip sensors. The latter
will be read out by a specialized, free-running readout front-end called
PANDA Strip ASIC (PASTA).

It has to face a high event rate of up to 40 kHz/ch in an radiation-
intense environment. To fulfill the MVD’s requirements, it has to give
accurate timing information to incoming events (< 10ns) and deter-
mine the collected charge with an 8-bit precision. The design has to
meet cooling and placing restrictions, leading to a very low power con-
sumption (< 4mW/ch) and limited dimensions. Therefore, a simple,
time-based readout approach is chosen.

In this talk, the conceptual design of the front-end will be presented.

HK 21.4 Di 15:00 HZ S8
The Next Generation CBM MVD Front-end Electronics —
oMICHAEL WIEBUSCH, JAN MICHEL, and JOACHIM STROTH — Goethe-
Universitét, Frankfurt
The Micro Vertex Detector (MVD) for the CBM experiment is a highly
granular precision tracking device. Due to the ambitious requirements
regarding spatial resolution, radiation hardness, read-out speed and
material budget, monolithic active pixel sensors (MAPS) are the most

suited detector technology for this purpose. A full read-out chain for
these sensors was designed and successfully prototyped in a test ex-
periment at CERN/SPS in November 2012. However, it also revealed
some weaknesses of the scheme, motivating a new and advanced revi-
sion of read-out electronics. In this scope, the system moved to a more
capable FPGA platform and a next generation front-end electronics
was designed and produced. Among others, the new design features a
set of additional configuration and monitoring capabilities which will
be used to optimize the concept of biasing and routing critical analog
signals to the sensor. The main challenge is the distance between active
electronics and the sensor which is constrained by radiation levels and
the in-vacuum operation of the MVD. This contribution will present
and evaluate the new front-end electronics design compared to the old
concept, including first performance results. *This work is supported
by BMBF (05P12RFFCT), HIC for FAIR, EMMI, and GSI.

HK 21.5 Di 15:15 HZS8
The next generation of frontend readout at COMPASS-
IT — eToBIAS GRUSSENMEYER, MAXIMILIAN BUCHELE, HORST FIs-
CHER, MATTHIAS GORZELLIK, FLORIAN HERRMANN, PHILIPP JORG,
KAy KONIGSMANN, PAUL KREMSER, and SEBASTIAN SCHOPFERER —
Physikalisches Institut, Albert-Ludwigs-Universitit Freiburg

The GANDALF framework, a high precision, high performance detec-
tor readout system, capable of highspeed pulse and logic signal dig-
itization, has been extended by a new mezzanine card with optical
connectors. Using the GTP transceivers of the Spartan-6 SLX45T on
the mezzanine card in a special configuration allows high speed data
transmission to frontend electronics with fixed latency. In the reverse
direction, measured data is transmitted at the maximum speed of 3
GBit/s.

At the COMPASS-II experiment at CERN SPS this will be used
for the TDC frontend readout of new driftchambers and RICH Thick-
GEM detectors.

Supported by BMBF and EU FP7 (Grant Agreement 283286).

HK 22: Instrumentierung

Zeit: Dienstag 14:00-16:00

HK 22.1 Di 14:00 HZ 9
Response of a Prototype for the PANDA Barrel EMC
to Tagged Photons in the Energy Range from 750 MeV
up to 3.2 GeV — eSTEFAN DIEHL!, CHRISTOPH ROSENBAUM!,
DANIEL BREMER!, PETER DREXLER!, TOBIAS EIsSNER!, TILL KUSKE!,
MARKUS MORITZ', RAINER W. NoOvOTNY!, CHRISTOPH SCHMIDT?,
ULRIKE TnOMA2, and CHRISTOPH WENDEL? for the PANDA-
Collaboration — 2nd Physics Institute, University Giefen — 2HISKP,
University Bonn

The PANDA detector at FAIR will be used to study the interac-
tion of antiprotons in a fixed target experiment. The electromagnetic
calorimeter (EMC) of the target spectrometer, consisting of >15,000
PWO crystals, with its expected excellent performance and efficiency
for photons, will be one of the central components to achieve the phys-
ical goals. The required energy, position and time resolutions were con-
firmed and optimized with prototype detectors. This contribution will
report on response measurements of a subsection of the barrel EMC,
with a 6x10 matrix of tapered crystals (PROTO60), using tagged pho-
tons in an energy range from 0.75 up to 3.2 GeV at the ELSA facility in
Bonn. The report will describe the analysis including the data extrac-
tion from the sampling ADCs, the calibration with cosmic muons and
the achieved resolutions. In addition, the influence of dead material in
front of the EMC was studied simulating inner detectors of PANDA.
Another focus will be on the position dependence of the energy resolu-
tion within the crystal and the implementation of higher order energy
correction algorithms. *Supported by BMBF, GSI, HIC for FAIR

HK 22.2 Di14:15 HZ9
Test von Avalanche-Photodioden fiir das PANDA-EMC —
oGERRIT KUHL fiir die PANDA-Kollaboration — Institut fiir Experi-
mentalphysik I, Ruhr-Universitdt Bochum, Deutschland
In der Vorwirts-Endkappe des elektromagnetischen Kalorimeters
(EMC) fiir das PANDA-Experiment, das am zukiinftigen Beschleuni-
gerzentrum FAIR an der GSI in Darmstadt stehen wird, werden zwei
verschiedene Typen von Photodetektoren zur Detektion des Szintillati-

Raum: HZ 9

onslichtes verwendet. Hierbei handelt es sich zum einen um Avalanche-
Photodioden (APDs) und zum anderen um Vakuum-Phototetroden
(VPTTs), die beide von der Firma Hamamatsu gefertigt werden.

Zum Test der 1cm? grofien APDs wurde ein Messaufbau entwickelt,
der die Aufnahme von Spannungs-Verstirkungs-Kennlinien mit ge-
pulster oder konstanter Lichtquelle erlaubt. Zur Erzeugung der Pulse
wurde ein Lichtpulsersystem, welches die Szintillationspulse des im
EMC ver- wendeten Szintillators Bleiwolframat (Pulslinge &~ 10ns)
nachbildet, verwendet. Die Messungen wurden bei Temperaturen von
420°C und -25°C durchgefiihrt und decken Verstiarkungsbereiche von
M=1 bis M=200 ab. Auf diese Weise konnen die Herstellerangaben
iiberpriift sowie eine Normierung der Verstirkungskennlinien vorge-
nommen werden.

Gefordert durch das BMBF mit Forderkennzeichen 05P12PCFP5
und das FZ Jiilich.

HK 22.3 Di 14:30 HZ 9
Aufbau eines Messtandes zur Vorkalibration der Detektor-
module fiir die Vorwirtsendkappe des elektromagnetischen
Kalorimeters des PANDA - Experimentes — ¢ CHRISTOPH WEN-
DEL, CHRISTIAN HAMMANN, MATTHIAS KUBE, CLAUDIA LUTZ, PHILIPP
MAHLBERG, MERLIN ROSSBACH, CHRISTOPH SCHMIDT, ULRIKE THOMA
und GEORG URFF fiir die PANDA-Kollaboration — HISKP, Univer-
sitdt Bonn, Deutschland

Die Vorwirtsendkappe des im Aufbau befindlichen elektromagneti-
schen Kalorimeters des PANDA-Experimentes wird aus 3856 PWO-
IT bestehen. Jeweils 16 Kristalle bilden gemeinsam mit ihren Photo-
sensoren, einer Kohlefaserhaltestruktur und der dazugehorigen Alu-
miniumhalterung ein Detektormodul. Vor dem endgiiltigen Einbau in
das Experiment soll jedes dieser Module einem abschlieBenden Funkti-
onstest und einer Vorkalibration mit Héhenstrahlung unterzogen wer-
den.Hierfiir wurden zwei Messstinde aufgebaut, die es erlauben die
Module unter Experimentbedingungen von -25°C zu betreiben und zu
testen.
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Im Vortrag wird der Aufbau der Messsténde diskutiert. Dies schliesst
insbesondere das Design der mit SiPMs ausgelesenen Triggerde-
tektoren ein, die fiir die Kalibrationsmessungen eingesetzt werden.
Zusétzlich werden erste Kalibrationsdaten der Detektormodule aus den
mit EPICS automatisierten und iiber One-Wire Sensoren tiberwachten
Klimakammern gezeigt.

Geférdert durch das BMBF(FKZ: 05P12PDFP5).

HK 22.4 Di14:45 HZ9
Testmessungen an Vakuumphototetroden fiir das elektro-
magnetische Kalorimeter des PANDA Experimentes an
FAIR — eGEORG URFF, CHRISTIAN HAMMANN, MATTHIAS KUBE,
CLAUDIA LUTz, PHILIPP MAHLBERG, MERLIN ROSSBACH, CHRISTOPH
ScHMIDT, ULRIKE THOMA und CHRISTOPH WENDEL fiir die PANDA-
Kollaboration — HISKP, Universitidt Bonn, Deutschland

Fur die PWO-II Kristalle im elektromagnetischen Kalorimeter des
derzeit im Aufbau befindlichen PANDA Experimentes an FAIR sind
je nach Winkelbereich verschiedene Photosensoren vorgesehen. Neben
den hauptséchlich verwendeten APDs werden in Vorwértsrichtung Va-
kuumphototetroden (VPTTs) eingesetzt. Um die VPTTs vor dem Ein-
bau in die Vorwéirtsendkappe testen zu kénnen, wurde ein Messtand
realisiert, der die VPTTs iiber ein Lichtpulsersystem entweder homo-
gen mit PWO-II dquivalenten Pulsen beleuchtet oder ein Abscannen
der Oberfliche erlaubt. Da sich das Kalorimeter in einem bis zu 2T
starken Magnetfeld befinden wird, werden auch Testmessungen im Ma-
gnetfeld durchgefiihrt, um den Verstarkungsfaktor der VPTTs im Ma-
gnetfeld zu bestimmen. Der Testaufbau wird hierfiir zwischen den Pol-
schuhen eines drehbaren 2T Elektromagneten eingebaut.

Im Vortrag werden neben dem Aufbau der Messapperatur Ergeb-
nisse aus den Charakterisierungsmessungen der VPTTs aus der ersten
Produktionscharge vorgestellt.

Geférdert durch das BMBF(FKZ: 05P12PDFP5).

HK 22.5 Di 15:00 HZ 9
A COME and KISS QDC read-out scheme for the HADES
Electromagnetic Calorimeter — eADRIAN ROST for the HADES-
Collaboration — Technische Universitidt Darmstadt, Darmstadt

At the future FAIR Facility in Darmstadt the High Acceptance Di-
Electron Spectrometer will continue its physics program. For beam
energies between 2 and 40 GeV/u the database for pion and eta pro-
duction is not complete. Therefore, interpretation of future di-electron
data would have to depend on interpolations or on theoretical mod-
els. The addition of an electromagnetic calorimeter to HADES would
allow such measurements and would additionally improve the electron-
to-pion separation at large momentum p > 0.4 GeV/c. Furthermore,
photon measurement would be of a large interest for the HADES
strangeness program.

An 8 channel QDC Front-End-Electronics (FEE) was developed for
the signals of photomultipliers (PMTs) from lead-glass calorimeter
modules. The measurement principle is to convert the charge of the
PMT signals into a pulse, where the charge is encoded in the width
of the pulse. The width of the pulses is afterwards measured by the
already well-established TRBv3 platform. For that simple electronics,
hiding complex operations inside a commercial FPGA is used.

In this contribution the current status and future perspectives of
this read-out concept will be shown.

Supported by VIP-QM/VH-NG-823, BMBF (05P12RFGHJ),
Helmholtz Alliance EMMI, HIC for FAIR, HGS-HIRe.

HK 22.6 Di 15:15 HZ9
Temperature-dependent gain compensation of CsI(T1) de-
tectors using pulse shape analysis* — eJOEL SiLval»2, JOHANN
Isaakb2) BAsTIAN LOHERD2 DENIZ SAVRAND2) MATJAZ VENCELJS3,
and FELIX WAMERs'2 — !ExtreMe Matter Institute EMMI and
Research Division, GSI Helmholtzzentrum, Darmstadt, Germany —
2Frankfurt Institute for Advanced Studies FIAS, Frankfurt, Germany
— 3Jozef Stefan Institute, Ljubljana, Slovenia

The scintillation properties of CsI(T1) crystals and the gain of photo-

sensors such as avalanche photodiodes (APDs) and photo-multipliers
(PMs) are temperature dependent. Therefore, for accurate measure-
ments in y-ray spectroscopy using CsI(T1) detectors temperature vari-
ations have to be precisely monitored. Since the decay time constants
in the scintillation process of CsI(Tl) crystals also depend on the tem-
perature, these changes can be compensated by analyzing the pulse
shape of detector signals.

The method uses the correlation between the gain and the pulse-
shape to correct the effect of the temperature. The results of the im-
plementation of this method using CsI(Tl) crystals read out by PMs
are presented. It shows to improve that the energy resolution of the
detectors in a temperature changing environment ranging from -10 °C
to 40 °C is improved. The suitability of the method using CsI(Tl) read
out by APDs was investigated in the same temperature range. First
results are also presented.

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

HK 22.7 Di 15:30 HZ 9
The backward end-cap for the PANDA electromag-
netic calorimeter — eLuicl CAPozzal:2, DExuU LIN!, FRANK
Maash2, OLiver NoirL!, DaviD RODRIGUEZ PINEIROMZ, and ROSE-
RIO VALENTE!'2 — 1Helmholtz-Institut Mainz - Johannes Gutenberg-
Universitit Mainz — 2GSI Helmholtzzentrum fiir Schwerionen-
forschung GmbH

The PANDA experiment at the new FAIR facility will cover a broad
experimental programme in hadron structure and spectroscopy. As
a multipurpose detector, the PANDA spectrometer needs to ensure
almost 47 coverage of the scattering solid angle, full and accurate
multiple-particle event reconstruction and very good particle identi-
fication capabilities. The electromagnetic calorimeter (EMC) will be a
key item for many of these aspects. Particle energies ranging from some
MeVs to several GeVs have to be measured with a relative resolution
of 1% & 2%/+/E/GeV. It will be a homogeneous calorimeter made of
PbWOy4 crystals and will be operated at -25°C, in order to improve
the scintillation light yield. With the exception of the very forward
section, the light will be detected by large area avalanche photodiodes.
The whole calorimeter has been designed in three sections: a forward
end-cap, a central barrel and a backward end-cap (BWEC). In this
contribution, a status report on the development of the BWEC will be
given.

HK 22.8 Di15:45 HZ9

Kiihlung und Temperaturbestimmung fiir die Riickwirtsentkappe

des elektromagnetischen Kalorimeters des PANDA-
Experiments — eOLIVER NorLL!, Luici Capozzal?, FRANK
Maas®2, DaviD RODRIGUEZ PINEIROY:2, ROSERIO VALENTEM2 und
Dexu LiIN' — 1Helmholtz-Institut Mainz - Johannes Gutenberg-
Universitit Mainz — 2GSI Helmholtzzentrum fiir Schwerionenfor-
schung GmbH

Das PANDA-Experiment wird am internationalen Beschleunigerzen-
trum FAIR in Darmstadt aufgebaut und wird ab 2018 Daten zu ver-
schiedenen Themen der Hadronenphysik sammeln. Als Multifunktions-
detektor wird das PANDA-Spektrometer aus einer Vielzahl von Kom-
ponenten bestehen, die im Moment entwickelt, getestet und zusam-
mengefithrt werden. Das Helmholtz-Institut Mainz (HIM) entwickelt
die Riickwirtsendkappe des elektromagnetischen Kalorimeters, die aus
524 Bleiwolframat-Kristallen (PbWO4) besteht. Da die Ausbeute des
Szintillationslichtes von PbWOQO4 bei niedrigen Temperaturen steigt,
wird der Detektor bei -25 °C betrieben. Um Linearitdt und Stabilitét
der Detektorantwort zu gewahrleisten, muss die Temperatur auf 0.1
°C stabil und uniform gehalten werden. Zu diesem Zweck wird ein an-
gemessenes Kiihlsystem und eine individuelle Temperaturbestimmung
der Kristalle gebraucht. Fiir die Temperaturmessung wurden aufgrund
des beschriankten vorhandenen Platzes extrem flache PT100 Senso-
ren entwickelt. In diesem Beitrag werden Studien zum Verhalten des
Kiihlsystem und ein Verfahren zur Eichung der Temperatursensoren
présentiert.
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HK 23: Hadronenstruktur und -spektroskopie

Zeit: Dienstag 16:30-18:45

Gruppenbericht HK 23.1 Di16:30 HZ 142
Neuste Ergebnisse der Charm Physik bei BESIII — ePETER
WEIDENKAFF und WOLFGANG GRADL fiir die BESIII-Kollaboration —
Universitdt Mainz

Das BESIII Experiment in Peking untersucht e+e- Kollisonen bei
Schwerpunktsenergien zwischen 2.3 und 4.5 GeV. Bei 3.77 GeV liegt
der angeregte c¢ Zustand ¥ (3770), dessen Masse knapp iiber der Pro-
duktionsschwelle von DD liegt und der daher hauptsiichlich in ein
Paar Mesonen mit offenem Charm zerfallt. Mit einer Luminositéit von
2.9fb~! besitzt BESIII das zur Zeit grofite Datensample bei dieser
Energie. Wir berichten tiber die bisherigen Resultate im Bereich der
Charm Physik bei BESIII. Die Ergebnisse umfassen Prézisionstests der
Gitter-QCD, Vermessung interner Strukturen in Mehrkoérperzerfillen
und neue obere Schranken fiir seltene Zerfille.

Gruppenbericht HK 23.2 Dil17:00 HZ 142
n und 1’ Physik mit dem Crystal Ball am MAMI — eMARC
UNVERZAGT fiir die A2-Kollaboration — Institut fiir Kernphysik, Jo-
hannes Gutenberg-Universitiat Mainz

Das Studium der Zerfille der n und 7’ Mesonen bietet die
Moglichkeit, vielfiltige physikalische Askpekte wie das Verstédndnis
der Niederenergie-QCD, C- und CP-Verletzung und elektromagneti-
che Ubergangsformfaktoren zu studieren. Das Crystal Ball Experiment
am Beschleuniger MAMI in Mainz bietet ideale Voraussetzungen, viele
Zerfiille der n und n’ Mesonen zu untersuchen.

In diesem Vortrag wird zunéchst das Crystal Ball at MAMI Experi-
ment vorgestellt. AnschlieBend werden anhand der neuesten Ergebnis-
se vom Crystal Ball Experiment wichtige Fragestellungen auf diesem
Gebiet diskutiert. Abschlielend wird ein Ausblick auf das geplante
Programm in Mainz im Bereich n/n’ Physik gegeben.

HK 23.3 Di17:30 HZ 1+2
Determination of the pA Scattering Length from the Reac-
tion pp — pKtTA — eFLORIAN HAUENSTEIN for the COSY-TOF-
Collaboration — Universitdt Erlangen-Nirnberg

The pp — pK T A reaction was measured with the COSY-TOF detec-
tor using a polarized proton beam of 2.70 GeV /c. Beside the studies
of the production mechanism via Dalitz plot and polarization observ-
ables the measurement allows to extract the pA scattering length from
the final state interaction in the pA invariant mass spectrum. Further-
more it is possible to get the spin triplet pA scattering length using
the dependence of the Kaon analyzing power on the invariant mass.
In this talk the extraction principle will be shown and preliminary
results on the spin averaged and spin triplet pA scattering length as
well as the Kaon analyzing power and its dependence on the invariant
mass will be given. In contrast to the published COSY-TOF results
at 2.95 GeV/c the symmetric part of the analyzing power does not
vanish for low pA masses and so a determination of the spin triplet pA
scattering length is possible.
Supported by FZ-Jiilich.

HK 23.4 Dil745 HZ 142
Study of chiral dynamics in 7~ 7%7® production in Primakoff
reactions at COMPASS — eMARKUS KRAMER — TU-Miinchen
Phisikdepartment E18, James-Franck-Str. 1, Garching

COMPASS is a fixed-target experiment at CERN, which uses muon
and hadron beams produced at the SPS to address a wide vari-
ety of physics topics. In 2009 during a two-week long period data
were recorded in order to study the Primakoff reaction by colliding
a 190 GeV/c pion beam on a nickel target. A partial-wave analysis of
this data allows to measure the absolute cross section of the reaction
7~y — w~ w070, which is predicted by chiral perturbation theory. The
analysis of this reaction will be presented.

Supported by BMBF, MLL and the Cluster of Excellence Exc153
“Origin and Structure of the Universe”

HK 23.5 Di 18:00 HZ 142
Energy Calibration for the Forward Detector at WASA-at-

Raum: HZ 1+2

COSY — KAy DEMMICH, FLORIAN BERGMANN, PATRICE HUSEMANN,
NiLs HUSKEN, ALEXANDER TASCHNER, and ALFONS KHOUKAZ
for the WASA-at-COSY-Collaboration — Institut fiir Kernphysik,
Westfalische Wilhelms-Universitdt Miinster

Studies on rare and forbidden decays of light mesons are one main as-
pect of the WASA-at-COSY physics program. In this context a large
data set of n mesons has been produced in proton proton scattering
in order to investigate the decay properties of this meson. This high
statistic measurement allows, e.g., for the search for the C parity vio-
lating reaction n — 7° + et + e, for which only an upper limit for
the relative branching ratio of 4 x 10~° is quoted by the particle data
group. The analysis of this forbidden decay channel relies on an effec-
tive separation of the physical background which is mainly caused by
the direct pion production. To handle this background a missing mass
analysis and kinematic fitting will be applied. Since both methods rely
on a high energy resolution of the forward detector this detector, which
measures the proton energies, has to be calibrated very carefully. In
this contribution, a new calibration software is presented which has
been developed especially for proton-proton measurements, and which
allows for a precise determination of the calibration parameters by the
mean of a graphical user interface and a dedicated fitting algorithm.
Moreover, with this tool a run-by-run calibration can be realised. First
results of the improved calibration will be presented.
*Supported by COSY-FFE grants

HK 23.6 Di 18:15 HZ 1+2
DO-DO-Mischung im Zerfall D° — K,rt7~ bei PANDA * —
e ANDREAS PITKA, KAI-THOMAS BRINKMANN, HANS-GEORG ZAUNICK,
ROBERT SCHNELL und TOMMASO QUAGLI — II. Physikalisches Insti-
tut, Justus-Liebig-Universitit Gielen, Heinrich-Buff-Ring 16, D 35392
Gieflen

Im Rahmen des Standardmodells der Teilchenphysik gibt es ledig-
lich vier Teilchen die quantenmechanisch mit ihren Antiteilchen mi-
schen (K,D,B,B;). Das D°/D°-System kann am zukiinftigen PANDA-
Experiment anhand der Reaktion pp — (3770) — D%DO studiert
werden. Die D-Mesonen befinden sich hierbei in einem quantenkorre-
lierten Zustand, eine zeitabhingige Dalitz-Plot-Analyse des sukzessi-
ven Zerfalls DO — K nt 7~ erlaubt die Extraktion der Mischungspa-
rameter sowie den Test auf CP-Verletzung. Anhand einer Monte-Carlo-
Simulation im PandaRoot Framework wird gezeigt, inwieweit sich der
untersuchte Kanal vom hadronischen Untergrund trennen ldsst und
mit welcher Genauigkeit die Mischungsparameter durch einen unge-
binnten Likelihood Fit bestimmt werden kénnen.
* geférdert durch BMBF und HIC for FAIR

HK 23.7 Di 18:30 HZ 142
IN SEARCH OF THE BOX ANOMALY BY STUDY-
ING n — w7~y — eLERSCH DANIEL for the WASA-at-COSY-
Collaboration — Jiilich Center for Hadron Physics, Forschungszentrum
Jilich, Germany

The decay n — w7~ is a suitable tool to study QCD anomalies. At
the chiral limit, this decay is solely driven by the box anomaly term,
which is part of the Wess-Zumino-Witten-(WZW) Lagrangian. How-
ever, at non zero meson masses, the triangle anomaly (also part of the
WZW Lagrangian) dominates the box anomaly, because of the final
state interactions between the two pions. Thus, a correct theoretical
description of this decay can only be achieved by including final state
interactions.

The experimental observables to test the interaction models are either
the branching (done by CLEO and KLOE) or the distribution of the
single photon energy, which has been recently measured in the reaction
pd — 3He[n — nF 7~ ~] 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 — w7~ ]. The data have been acquired during an 8 week
experiment in spring 2010.

First results will show, how the channel n — w77~ is selected and
how the experimental observables are determined afterwards.
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Zeit: Dienstag 16:30-18:45

Gruppenbericht HK 24.1 Di16:30 HZ 4
Study of mixed-symmetric excitations via inelastic pro-
ton scattering — eANDREAS HENNIG!, VERA DERyal, MICHAEL

ELvERrsh2, JaNis ENDRES!, ANDREAS HEINZZ3 | SIMON G. PICKSTONE!,
DESIREE RADECKD2, DENIZ SAVRAN®® MARK SPIEKER!, VOLKER
WERNER?4, and ANDREAS ZILGES! — !Institute for Nuclear Physics,
University of Cologne — 2Wright Nuclear Structure Laboratory, Yale
University — 3Department of Fundamental Physics, Chalmers Uni-
versity of Technology, Géteborg — “Institute for Nuclear Physics, TU
Darmstadt — SExtreme Matter Institute EMMI and Research Divi-
sion, GSI Darmstadt — SFrankfurt Institute for Advanced Studies
FIAS, Frankfurt

Mixed-symmetric excitations are particularly sensitive to the proton-
neutron interaction in atomic nuclei. The stable N=>52 isotones have
been studied extensively in the last decade. Nevertheless, experimen-
tal information on the heaviest stable isotone, 95Ru, is still sparse. We
have performed two experiments, one at the YRAST ball spectrome-
ter at WNSL, Yale, the other at the SONIC&HORUS spectrometer in
Cologne. Predominantly low-spin excitations were populated in 9°Ru
by means of inelastic proton scattering via isobaric analog resonances
in both cases. The proton-y coincidence data of the Cologne experi-
ment allows to extract nuclear level lifetimes using the Doppler-shift
attenuation method (DSAM). Therewith, mixed-symmetry excitations
can be identified based on absolute transition strengths.

Supported by the DFG (ZI-510/4-2) and US DOE Grant No. DE-
FG02-01ER40609.

HK 24.2 Di17:.00 HZ 4
Probing the O(6) character of 19°Pt with inelastic electron
scattering — eSIMELA ASLANIDOU, ANDREAS KRUGMANN, PETER
VON NEUMANN-COSEL, and NORBERT PIETRALLA — Institut fiir Kern-
physik, Technische Universitdt Darmstadt

The Interacting-Boson-Model [1] provides an elegant tool to classify
low lying collective states in medium and heavy mass even-even nu-
clei. One of its dynamical symmetries is O(6) and a crucial test of this
theory is to investigate the monopole transitions to the band head of
the K=0, 0=N-2 band.

A powerful tool to investigate monopole transitions is inelastic electron
scattering. An experiment on 96Pt -claimed to be a perfect O(6) nu-
cleus [2]- has recently been performed at the superconducting electron
linear accelerator S-DALINAC at Darmstadt using the high resolution
LINTOTT spectrometer.

The experiment and preliminary results will be presented.

This work is supported by the DFG under contract SFB 634

[1] F. Iachello, Phys. Rev. Lett. 87, 052502 (2001)
[2] J. Cizewski et al., Phys. Rev. Lett. 40, 167 (1978)

HK 24.3 Dil7:15 HZ 4
Untersuchung des gemischt-symmetrischen Ein-Phononen-
thS-Zustands in den schweren Isotopen 202:204Hg
®ROBERT STEGMANN!, THOMAS MOLLER!, NORBERT PIETRALLAL, GE-
ORGI RAINOVSKI?, CHRISTIAN STAHL', MARC LETTMANN!, ROBERT
JANSSENS®, MIKE CARPENTER? und SHAOFEI ZHU® — lInstitut fiir
Kernphysik, TU Darmstadt — 2Faculty of Physics, St. Kliment Ohrid-
ski University Sofia, Bulgarien — 3Argonne National Laboratory, Ar-
gonne, IL, USA

Im Rahmen des Interacting Boson Modells ergeben sich Proton-
Neutron gemischt-symmetrische Zustédnde als Vertreter niedrigliegen-
der Anregungen mit isovektoriellem Charakter. Der grundlegende
gemischt-symmetrische Zustand in schwach kollektiven vibrationellen
Kernen ist der stark mit dem QT—Zustand verwandte Ein-Quadrupol-
Phonon-ths-Zustand. Bisher wurden solche Zustédnde in stabilen
Kernen der Region um A =~ 90 und kiirzlich auch um A =~ 130 un-
tersucht. In der Umgebung des schwersten stabilen doppeltmagischen
Kerns 298Pb hingegen wurden bisher noch keine solchen Zusténde iden-
tifiziert. Als einzig stabiler Kern in der unmittelbaren Nachbarschaft
mit 27 — 2v-Struktur erweist sich 2°4Hg. Aus diesem Grund wurde am
Argonne National Laboratory ein Experiment durchgefiihrt, bei dem
202,204H¢_Projektile mit dem ATLAS-Beschleuniger auf je 890 MeV
beschleunigt und beim Durchgang durch ein "2*C-Target Coulomb-
angeregt wurden. Gammastrahlung wurde mit dem Gammasphere-
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Spektrometer detektiert. Vorliaufige Ergebnisse werden présentiert.
Gefoérdert durch die DFG unter Pi 393/2-3.

HK 24.4 Di17:30 HZ 4
Partielle O(6) und quasi SU(3) Symmetrie in rotorartigen
Kernen — eCHRISTOPH KREMER!, NORBERT PIETRALLA', JACOB
BELLER!, AMI LEVIATAN?, GEORGI RAINOVSKI®, RICHARD TRIPPEL!
und PIET VAN ISACKER* — !TU Darmstadt — 2The Hebrew Uni-
versity of Jerusalem — 3St. Kliment Ohridski University of Sofia —
4Grand Accélérateur National d’Tons Lourds

Das Interacting Boson Model-1 (IBM-1) eignet sich zur Beschreibung
kollektiver Anregungen von Kernen mit gerader Protonen und gerader
Neutronenzahl [1]. Eine besondere Rolle innerhalb des IBM-1 neh-
men die dynamischen Symmetrien U(5), O(6) und SU(3) ein, die im
geometrischen Modell vibratorartigen, gamma-weichen und rotorarti-
gen Kernen entsprechen. Die Verbindung zwischen quasi-dynamischen
(QDS) und partiellen, dynamischen Symmetrien (PDS) wird am Bei-
spiel einer O(6)-PDS und einer SU(3)-QDS untersucht. Das kohirente
Mischen der Basiszustidnde einer Symmetrie (QDS) kann zur Erhal-
tung von Teilen einer anderen, inkompatiblen Symmetrie bei einem
Teil der Zusténde (PDS) [2] fithren. Unter Verwendung von [3] werden
Kerne identifiziert, die gleichzeitig sowohl eine O(6)-PDS als auch eine
SU(3)-QDS aufweisen.

(1] F. Iachello and A. Arima, The Interacting Boson Model, (Cam-
bridge 1987)

[2] C. Kremer et al., zur Verdffentlichung eingereicht

[3] E. A McCutchan et al., Phys. Rev. C 69 064306 (2004)

Gefordert durch die DFG unter der Férdernummer SFB 634.

HK 24.5 Di 17:45 HZ 4
Kernstrukturuntersuchungen von !890s und %10s — eC.
FrANSEN', T. PissuLLal, T. BRAUNROTH!, G. DE ANGELIS?,
A. DEwALD!, G. FRriessNer!, J. JoLe!, M. HACkKsTEIN!, C.
MICHELAGNOLIZ, O. MOLLER3, P. PETKOV®, C. UR? und K.O. ZELL!
— lInstitut fiir Kernphysik, Universitit zu Kéln — 2INFN, Labo-
ratori Nazionali di Legnaro, Italien — 3Institut fiir Kernphysik, TU
Darmstadt — 4INFN Padua, Italien — INRNE, Sofia, Bulgarien

Neutronenarme Kerne um A=180 sind von besonderem Interesse fiir
Kernstrukturuntersuchungen, da verschiedenste Modelle wie das In-
teracting Boson Model, das General Collective Model und mikrosko-
pische Rechnungen zu Energiedichte-Funktionalen eine oblat-prolate
Formkoexistenz vorhersagen. Das Verhalten der Pt-Isotope um A=180
belegt dies. Andererseits zeigen Eigenschaften der tiefsten Banden von
176,1780s, dass sich diese Kerne gut als X(5)-Kerne am kritischen
Punkt des Formphaseniibergangs von axialsymmetrischen Rotoren zu
sphérischen Vibratoren beschreiben lassen. Dies motiviert die Unter-
suchung, inwieweit in dieser Region mit stark variierenden Eigenschaf-
ten weitere X(5)-Kerne identifiziert werden kénnen, und inwieweit
die genannten Modellrechnungen ein schliissiges Bild liefern kénnen.
Hier werden die Ergebnisse eines Experiments zur Messung absoluter
Ubergangsstirken in 890s vorgestellt. Zusitzlich werden neue Daten
des ungeraden Nachbarkerns 181Os prisentiert, der durch ein freies
Teilchen angekoppelt an 18°0Os im Rahmen des Partikel-Triaxial-Rotor
Modells zufriedenstellend beschrieben werden kann. Geférdert durch
das BMBF, Fordernr. 05P12PKFNE.

HK 24.6 Di18:.00 HZ 4
Prizise Untersuchung der Zerfallseigenschaften J© = 11
Zustinde der Scherenmode in 1%6Gd* — eToBias Brck!, J.
BELLER!, V. DERrvA2, J. Isaak3?4, B. LOHER34, N. PIETRALLAL,
C. Romic!, M. Scueck®®6 W. TorNow?, H.R. WELLER? und M.
ZWEIDINGER! — 1IKP, TU Darmstadt — 2IKP, Universitit zu Kéln —
3EMMI, GSI, Darmstadt — 4FIAS, Frankfurt — ®School of Enginee-
ring, UWS Paisley, UK — 8SUPA, Glasgow, UK — "Duke University,
Durham, USA

Die Scherenmode, eine isovektorielle, niederenergetische K = 1 An-
regung deformierter Kerne, wurde bisher hauptsichlich in (e,e’) und
(7,7’) Experimenten untersucht, wobei letztere Experimente mit kon-
tinuierlicher Bremsstrahlung nur auf starke Zerfallskanile sensitiv sind.
Daher wurde bisher angenommen, dass die 13, Scherenmodenzustinde
nur mit der Grundzustandsbande koppeln. Mittels zweier Kernreso-
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nanzfluoreszenzexperimente mit quasi-monoenergetischen, linear pola-
risierten Photonen am 3-Messaufbau [1] an der High-Intensity 5-Ray
Source der Duke University, Durham, NC, wurde die Scherenmode in
156Gd untersucht. Aus «-Winkelverteilungen wurde — unter Zuhilfe-
nahme der Alaga-Regel — fiir vier Zustdnde der Scherenmode das Mul-
tipolmischungsverhiltnis des Ubergangs 1% - 2IL bestimmt. Fiir den
13, Zustand bei 3.07 MeV wurden Verzweigungsverhéltnisse in neun
tiefliegende Zustidnde untersucht, wobei drei neue Zerfille beobachtet
wurden.

[1] Loher et al., Nucl. Intrum. Methods Phys. A 723 (2013) 136.
*Gefordert durch die DFG im Rahmen des SFB 634.

HK 24.7 Di 18:15 HZ 4
Octupole Correlations in Excited 0T States of the Ac-
tinides — eMARK SPIEKER!, DOREL BUCUREScU?, JANIS ENDRES!,
THOMAS FAESTERMANN®, RALF HERTENBERGER?, SORIN Pascu?,
HANS-FRIEDRICH WIRTH*, NICOLAE-VICTOR ZAMFIR?, and ANDREAS
Z1LGEs! — Mnstitute for Nuclear Physics, University of Cologne, Ger-
many — 2Horia Hulubei National Institute of Physics and Nuclear
Engineering, Bucharest, Romania — 3Physik Department, Technis-
che Universitit Miinchen, Munich, Germany — *Fakultit fiir Physik,
Ludwig-Maximilians-Universitdt Miinchen, Munich, Germany

New experimental data has once again shown the importance of the
octupole degree of freedom in the actindes. To further study possi-
ble admixtures of double-octupole structures to the wave function of
positive-parity states, a high-resolution (p,t) experiment on 242Pu has
been recently performed at the Q3D magnetic spectrograph in Munich.
Excited 01 states were populated in 24°Pu up to an excitation energy
of 3 MeV. The new data allowed for a stringent test of the predictions
of the spdf interacting boson model. In order to find possible double-
octupole 01 candidates in the actinides, the signature of close-lying
first and second excited 0T states has been proposed. It is found that

the observation of this signature coincides with an E1 «-decay of the
first excited 01 state, while this state is strongly populated in the (p,t)
reaction [1].

Supported by the DFG (ZI-510/4-2).

[1] M. Spieker et al., Phys. Rev. C 88 (2013) 041303(R)

HK 24.8 Di 1830 HZ 4
Identifikation niederenergetischer isovektorieller Oktupol-
Zustinde in ¥4Nd eMICHAEL THURAUF fiir die EXILL-
Kollaboration — Institut fiir Kernphysik, TU Darmstadt

Kiirzlich wurden erste Kandidaten fiir tiefliegende isovektorielle An-
regungen, sog. ,mixed-symmetry“ Zustinde, im Oktupolsektor vor-
geschlagen. Diese Klasse von Zustdnden wurde im Rahmen des
Interacting-Boson-Modell (IBM-2) vorhergesagt. Die sichere Identifika-
tion liefert einen wesentlichen Beitrag zur Dekomposition der Oktupol-
Oktupol-Restwechselwirkung in einen isoskalaren und isovektoriellen
Anteil. Dies trdgt wesentlich zum Verstdndnis des Oktupolfreiheits-
grades bei.

In 1%4Nd ist der 3~ -Zustand bei 2778keV ein guter Kandidat
fiir einen solchen , mixed-symmetry“ Oktupol-Zustand. Um die Na-
tur dieses Zustandes zu klidren, wurde 2012 im Verlauf der (n,~)-
Kampagne mit dem EXQILL-Aufbau am ILL, Grenoble, ein Ex-
periment 143Nd(n,~)'4Nd durchgefiihrt. Nach dem Einfang eines
Neutrons werden 3~ -Zustdnde vom Einfangszustand aus bevélkert.
EXQILL bietet die Moglichkeit, die Multipolmischungsverhéltnisse der
Uberginge 3, — 3] zu bes‘g@mmen und damit die Natur der 3; -
Zustéande festzulegen. Fiir den Ubergang von einem ,, mixed-symmetry“
Oktupol-Zustand in den symmetrischen 3] -Zustand erwartet man ei-
ne starke M1-Komponente. Erste vorldufige Spektren werden hierzu
gezeigt.

Geférdert durch die DFG (KR 1796/2-1).

HK 25: Struktur und Dynamik von Kernen

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 25.1 Di16:30 HZ 5
Untersuchung der Neutronenhautdicke bei mittleren und
schweren Kernen mit mannigfaltigen experimentellen Tech-
niken — eMICHAELA THIEL fiir die NeSS-Kollaboration — Institut fir
Kernphysik, JGU Mainz, Deutschland

Experimente zur Bestimmung der Neutronenhautdicke stellen heutzu-
tage ein immer wichtigeres Bindeglied zwischen Kern- und Astrophysik
dar. Dabei nutzt man den Zusammenhang zwischen Neutronenhautdi-
cke und kernphysikalischer Zustandsgleichung zur Aufstellung mafigeb-
licher Randbedingungen fiir die Beschreibung von Neutronensternen.
Die erste modellunabhingige Bestimmung der Neutronenhautdicke
konnte 2010 anhand paritdtsverletzender Elektronstreuung an einem
Bleitarget im Rahmen des PREX Experiments am Jefferson Labora-
tory erzielt werden. Fiir eine Verifizierung dieses Ergebnisses sind zwei
Messprogramme innerhalb des Instituts fiir Kernphysik (Mainz) ge-
plant. Ebenfalls unter Ausnutzung von paritéitsverletzender Elektron-
streuung sind Experimente sowohl innerhalb der Al-Kollaboration mit
dem existierenden Beschleuniger MAMI als auch mit dem zukiinftigen
Beschleuniger MESA im Rahmen der P2-Kollaboration geplant. Ziel
ist die Bestimmung der parititsverletzenden Asymmetrie mit einer Ge-
nauigkeit von 1%. Eine alternative Messmethode zur Bestimmung der
Neutronenhautdicke stellt die kohérente Pion-Photoproduktion dar.
Bei einem im Rahmen der A2-Kollaboration durchgefithrten Experi-
ment war die systematische Bestimmung der Neutronenhautdicke von
drei Kernen aus der Zinn-Isotopenreihe von besonderem Interesse. Sta-
tus und Perspektiven der drei Messprogramme werden vorgestellt.

Gruppenbericht HK 25.2 Di17:00 HZ5
Status of the R3B Experiment — eHAIK SIMON for the R3B-
Collaboration — GSI Helmholtzzentrum fiir Schwerionenforschung
GmbH, Planckstr. 1, D-64291 Darmstadt

The R3B experiment aims at reaction studies using relativistic sec-
ondary beams, with a versatile setup, including a large target spec-
trometer (CALIFA), surounded by a silicon tracking system, a very
efficient neutron time-of-flight spectrometer (NeuLAND) a supercon-
ducting dipole magnet (GLAD) and a high-rate capaple tracking sys-
tem for heavy ions through the entire setup. The R3B experiment, in
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it’s precursor form, will be set up next year at Cave-C at the existing
GSI facility and being used for tests of prototypes of the detectors
around the newly to be installed GLAD magnet.
In this presentation I'd like to survey the progress and new develop-
ments being made for the different components of the setup.
Supported by LOEWE (HIC for FAIR), EMMI, and the BMBF

HK 25.3 Dil17:30 HZ5
Microscopic calculations and energy expansions for neutron-
rich matter — oCHRISTIAN DRISCHLERD2, VITTORIO SOMAL:Z,
and AcHiM ScHWENKZ! — llnstitut fir Kernphysik, Technische
Universitdt Darmstadt — 2ExtreMe Matter Institute EMMI, GSI
Helmholtzzentrum fiir Schwerionenforschung GmbH

We investigate the properties of asymmetric nuclear matter with two-
and three-nucleon interactions based on chiral effective field theory.
Focusing on neutron-rich matter, we calculate the energy for different
proton fractions and include estimates of the theoretical uncertainty.
We use our ab-initio results to test the quadratic expansion around
symmetric matter with the symmetry energy term, and confirm its
validity for highly asymmetric systems. Our calculated energy densi-
ties are in remarkable agreement with an empirical parameterization,
developed to interpolate between pure neutron and symmetric nuclear
matter. These findings are very useful for astrophysical applications
and for developing new equations of state.

*This work was supported by the DFG through Grant SFB 634, the
Helmholtz Alliance HA216/EMMI and the ERC Grant No. 307986
STRONGINT.

HK 254 Dil745 HZ5
Four-Body Forces in Ab Initio Nuclear Structure — eSTEFAN
ScHULZ, ANGELO CALcCl, and ROBERT ROTH — Institut fiir Kernphysik,
Technische Universitdat Darmstadt

Nucleon-nucleon (NN) and three-nucleon (3N) interactions derived
from chiral effective field theory, transformed using the similarity
renormalization group (SRG), have been successful in the ab initio
description of nuclear-structure. Previous investigations have shown
strong indications for sizable effects originating by SRG-induced four-
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nucleon (4N) contributions.

To obtain reliable results, the 4N contributions can either be sup-
pressed or included in nuclear-structure calculations. We present an
efficient scheme to take induced as well as initial 4N forces into ac-
count by performing the SRG transformation in four-body space and
extending the importance-truncated no-core shell model (IT-NCSM)
for their explicit inclusion. We investigate the effect of induced forces
beyond the three-body level in ab intio nuclear-structure calculations
and present results for p-shell nuclei up to 160.

* Supported by DFG (SFB 634), HIC for FAIR, and BMBF
(06DA70471)

HK 25.5 Di 18:00 HZ 5
Erstes EXL-Experiment mit radioaktiven Strahlen am ESR:
Protonstreuung an *Ni — eMIRKO VON SCHMID fiir die EXL E105-
Kollaboration — Institut fiir Kernphysik, TU Darmstadt

EXL, ,EXotic nuclei studied in Light-ion induced reactions at the
NESR storage-ring“, ist ein Projekt innerhalb von NUSTAR bei
FAIR. Der Detektor fiir targetéhnliche, leichte Riickstoflionen soll am
zukiinftigen NESR (,New Experimental Storage Ring*) eingesetzt
werden, um dort direkte Reaktionsexperimente mit radioaktiven Strah-
len an einem internen Target in inverser Kinematik durchzufiihren.

2012 wurde am existierenden ESR (,Experimental Storage Ring*,
GSI) im Rahmen des laufenden EXL-Experimentierprogramms (E105)
mit der Reaktion ?6Ni(p,p)3®Ni zum ersten Mal erfolgreich eine Kern-
reaktion mit gespeicherten, exotischen Schwerionen untersucht. Im
Rahmen der Auswertung wurde der differentielle Wirkungsquerschnitt
fiir die Reaktion ermittelt, um die radiale Dichteverteilung der Kern-
materie von °6Ni zu bestimmen. Der Vortrag wird den aktuellen Stand
der Analyse diskutieren und erste, vorldufige Ergebnisse prasentieren.

Gefordert durch BMBF (06DA9040I und 05P12RDFN8) und
HIC for FAIR.

HK 25.6 Di18:15 HZ5
The neutron-rich oxygen isotopes 22260 — ¢CHRISTOPH CAESAR
for the R3B-Collaboration — TU Darmstadt, Institut fiir Kernphysik,
Germany

The R3B-collaboration has studied the neutron-rich oxygen isotopes
25,260 by utilizing a kinematically complete measurement at relativis-
tic beam energies with the R3B-LAND-setup[l]. The isotopes of in-
terest have been populated via proton removal from 26:27F, respec-
tively. The ground-state masses of both isotopes have been extracted:
E,(*°0(gs)) = 725733 keV; E,(260(gs)) <40/120 (68%/95% c.l.) keV.
Furthermore, limits on the lifetime of both ground-states have been ex-
tracted for the first time: 7(2°0(gs)) > 8.2 x 10712 ns; 7(260(gs)) <
5.7 ns.

The determined ground-state energies have been compared to the-
oretical shell-model calculations based on chiral effective field theory
potentials using chiral NN and 3N forces. In addition residual three-
valence-neutron forces, which become more important with increasing
neutron number along isotopic chains are included. This work is
supported by ‘BMBF project 06 DA 7047 I’, ‘GSI TU Darmstadt
Cooperation Contract’, ‘HIC for FAIR’ and ‘NAVT’.

[1] C.Caesar et al. Phys. Rev. C 88 (2013) 034313

HK 25.7 Di 1830 HZ5
Ab Initio Study of Neutron Drops with Chiral NN+3N Inter-
actions — eSEBASTIAN FISCHER, ROBERT ROTH, ANGELO CALCI, and
JOACHIM LANGHAMMER — Institut fiir Kernphysik, Technische Univer-
sitdt Darmstadt

Neutron drops provide a simple test system of neutron-rich matter.
Hence, ab initio calculations of these pure neutron systems may be
used to constrain the large isospin properties of energy-density func-
tionals and equations of state that are used for the description of very
neutron-rich systems as they occur in astrophysical environments, e.g.,
neutron stars.

For the first time, we calculate properties of neutron drops inter-
acting via realistic two- and three-nucleon forces derived from chiral
effective field theory using the ab initio importance-truncated no-core
shell model (IT-NCSM). In contrast to nuclei, systems consisting of
only neutrons are not self-bound and, therefore, need to be confined
in an external potential well. Variations of the external potential, typ-
ically a harmonic oscillator potential, can be used to explore different
density regimes.

With this input, we compute a range of different properties of neu-
tron drops, such as ground-state energies, radial densities and excita-
tion energies, and compare our IT-NCSM results to previous calcula-
tions performed by using phenomenological interactions.

* Supported by DFG (SFB 634), HIC for FAIR and BMBF
(06DA7047I)

HK 25.8 Di18:45 HZ5
Ground-state deformation of Cs isotopes — eDINKO ATANASOV
for the ISOLTRAP-Collaboration — Max Planck Institute for Nuclear
Physics, Heidelberg, Germany

We have performed precision mass measurements of several Cs (Z =
55) isotopes using a four-trap mass spectrometer ISOLTRAP, situ-
ated at ISOLDE/CERN. The experimental setup consists of an RFQ
buncher and cooler, a multi-reflection time-of-flight mass separator and
two Penning traps. This scheme allows routinely performing precision
mass measurements on short-lived nuclides with a relative mass uncer-
tainty of typically 1E-8. The mass of the neutron-rich 1#8Cs nuclide
was measured for the first time. In addition, the masses of 132:147Cs
isotopes were re-measured and found to deviate from the latest atomic-
mass evaluation (AME2012). Nuclides found in transitional regions
between spherical and deformed nuclear shapes are of particular im-
portance for developing theoretical models. One such example of odd-Z
mid-shell nuclei are neutron-rich Cs isotopes. The isotope 48Cs is lo-
cated in a region of the nuclear chart where the emergence of complex
intrinsic shapes are expected such as a negative value for the hexade-
capole deformation parameter of nuclear ground-state. For the inter-
pretation of the data we investigated the systematics of ground-state
properties such as charge radii or two-neutron separation energies and
made an extensive comparison to theoretical predictions. Details of the
measurements as well as the new results will be presented.

HK 26: Schwerionenkollisionen und QCD Phasen

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 26.1 Di16:30 HZ 6
Shear viscosity from a large-Nc NJL model — eROBERT
Langh3, TeErsuo HaTsupa®, NORBERT KAISER', and WOLFRAM
Weise2! — ITUM Physik Department, Garching, Germany —
2ECT* Villa Tambosi, Villazzano (TN), Italy — 3RIKEN Nishina
Center, Wakoshi, Japan

We investigate the shear viscosity to entropy ratio within the vicin-
ity of the chiral phase transition/crossover using the NJL model in a
large-Nc expansion. As heavy-ion collisions at RHIC and LHC in com-
bination with hydrodynamic simulations suggest, this ratio is close to
the AdS/CFT benchmark. This indicates a strongly correlated state
of matter produced in such collisions. We study in detail the non-
perturbative structure of the NJL model and the question if resum-
mation techniques are required. In the large-Nc expansion next-to-
leading-order contributions to the shear viscosity are derived.

HK 26.2 Di 17:00 HZ 6

Raum: HZ 6

Equation of State and Viscosities from a Gravity Dual
of the Gluon Plasma — eROMAN YARESKO':? and BURKHARD
KAEMPFER!2 — !Helmholtz-Zentrum Dresden-Rossendorf — 2TU
Dresden

Employing new precision data of the equation of state of the SU(3)
Yang-Mills theory (gluon plasma) several dilaton potentials are ad-
justed in a holographic gravity-scalar set-up in the temperature range
(1—10)T¢. The relation between the potentials is investigated. The re-
sults suggest that the shape of the potentials in the region correspond-
ing to the above temperature interval (parameterized by the horizon
position of a black brane embedded in an asymptotically AdS Rie-
mann space) is the same in each case and, in particular, independent
of any assumed UV or IR asymptotics. We further observe that the
holographically calculated bulk viscosity, based on the AdS/CFT du-
ality, is determined entirely by the equation of state, i.e. is the same
for different potentials which fit the lattice data equally well. We find
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the ratio of bulk viscosity to shear viscosity to be ¢/n ~ wAv?2 for
Av2? < 0.2, where Av2 = 1/3 — v2 is the non-conformality measure
and vg is the squared velocity of sound. The inclusion of quark de-
grees of freedom is discussed to arrive at a dual description (equation
of state and transport coefficients) of the quark-gluon plasma in the
strong-coupling regime, as relevant for heavy-ion collisions at LHC and
RHIC.

HK 26.3 Di17:15 HZ6
On- and off-shell heavy quark transport properties in the
quark gluon plasma (QGP) — eHaMzA BERREHRAH!, ELENA
BRATKOVSKAYA!, WOLFGANG CASSING?, POL-BERNARD GOSSIAUX3,
and JORG AICHELIN® — 1FIAS, Frankfurt, Germany — 2ITP, Giessen,
Germany — 5Subatech, Nantes, France

Within the aim of a dynamical study of on- and off-shell heavy quarks
Q@ in the quark gluon plasma (QGP) [1] - as produced in relativis-
tic nucleus-nucleus collisions - we study the heavy quark collisional
scattering on partons of the QGP and the underlying transport prop-
erties. The elastic cross sections are evaluated for perturbative partons
(massless on-shell particles) and for dynamical quasi-particles (massive
off-shell particles as described by the dynamical quasi-particles model
DQPM) using the leading order Born diagrams [2]. Correspondingly,
the on- and off-shell heavy quark dynamical collisional energy loss and
transport coefficients are computed [3]. Within our study, we demon-
strate the influence of the finite width of the quasi-particles on heavy
quarks scattering. We, furthermore, provide a comprehensive compari-
son between perturbative and non-perturbative QCD based models on
the determination of the heavy quark transport coefficients (drag and
diffusion, longitudinal and transverse @ momentum fluctuations, etc.).

[1] W. Cassing, and E. L. Bratkovskaya, Nucl.Phys. A831 (2009)
215-242. [2] H. Berrehrah, E. Bratkovskaya, W. Cassing, P.B. Gossi-
aux, J. Aichelin, and M. Bleicher, arXiv:1308.5148. [3] H. Berrehrah,
E. Bratkovskaya, W. Cassing, P.B. Gossiaux and J. Aichelin, to be
submitted.

HK 26.4 Dil17:30 HZ6
The second order hydrodynamic transport coefficient « for
the gluon plasma from the lattice — oCHRISTIAN SCHAFER and
OWE PHILIPSEN — Goethe-Universitéit, Frankfurt am Main, Germany

The quark gluon plasma produced in heavy ion collisions behaves like
an almost ideal fluid described by viscous hydrodynamics with a num-
ber of transport coefficients. These are difficult to calculate in lattice
QCD because of their real time nature. The second order coefficient
K is related to a Euclidean correlator of the energy-momentum tensor
at vanishing frequency and low momentum. This allows for a lattice
determination without maximum entropy methods or modelling, but
the required lattice sizes represent a formidable challenge. We calcu-
late k in leading order lattice perturbation theory and simulations
on 1203 x 6,8 lattices with @ < 0.1 fm. In the temperature range
2T, — 10T, we find x = 0.36(15)T2. Remarkably, this result is smaller
than predicted by the AdS/CFT correspondence, but consistent with
perturbation theory.

HK 26.5 Di17:45 HZ6
Event-by-Event Particle Multiplicity Fluctuations in Pb-Pb
collisions with ALICE — eMESUT ARSLANDOK for the ALICE-
Collaboration — Institut fiir Kernphysik, Goethe-Universitidt Frank-
furt

The study of event-by-event fluctuations of identified hadrons may re-
veal the degrees of freedom of the strongly interacting mater created
in heavy-ion collisions. Particle identification that is based on the mea-
surement of the specific ionization energy loss dE/dx works well on a
statistical basis, however, suffers from ambiguities when applied on the
event-by-event level. A novel experimental technique called the ”Iden-
tity Method” was recently proposed to overcome such limitations. The
method follows a probabilistic approach using the inclusive dE/dx dis-
tributions measured in the ALICE TPC, and determines the moments
of the multiplicity distributions by an unfolding procedure. In this
contribution, the status of an event-by-event fluctuation analysis that
applies the Identity Method to Pb-Pb data from ALICE will be pre-
sented.

Supported by BMBF and the Helmholtz Association.

HK 26.6 Di 18:00 HZ 6
Probing the QCD matter close to the phase transition with

net-particle fluctuations measured by ALICE at the LHC —
¢ JOCHEN THADER for the ALICE-Collaboration — Research Division
and ExtreMe Matter Institute, GSI Helmholtzzentrum fiir Schweri-
onenforschung, Planckstr. 1, 64291 Darmstadt — Institut fiir Kern-
physik, Technische Universitiat Darmstadt, Schlossgrabenstr. 9, 64289
Darmstadt

An event-by-event asymmetry in the number of particles and anti-
particles produced at mid-rapidity in heavy-ion collisions can be re-
lated to fluctuations of the conserved quantities such as baryon number
or charge in the strongly coupled quark-gluon plasma. Lattice calcula-
tions suggest that higher moments of the net-proton and the net-charge
distributions are sensitive to the thermodynamic susceptibilities of the
system.

The status of the event-by-event net-proton distribution and its
higher moments measurement, taking the reconstruction efficiency into
account, will be presented for Pb-Pb collisions at \/snn = 2.76 TeV
using the tracking and particle identification of the Time Projection
Chamber of the ALICE apparatus at the LHC. Different methods
will be compared and limits arising for the experimental data will be
shown. Furthermore, results from net-charge fluctuations measured by
the ALICE collaboration, their higher moments, and a comparison to
the theoretical predictions will be presented.

HK 26.7 Di18:15 HZ®6
Longitudinal thermalization via the Chromo-Weibel instabil-
ity — eMAXIMILIAN ATTEMS — Frankfurt Institute for Advanced Stud-
ies

Non-Abelian instabilities play a crucial role in the non-equilibrium dy-
namics of a weakly coupled Quark-Gluon Plasma. In particular, it has
been proposed that this collective phenomenon may be the mecha-
nism behind the fast thermalization of the plasma in ultra-relativistic
heavy ion collisions. In this context, I will discuss recent advances in
the understanding of the exponential growth and isotropization of soft
unstable chromo-magnetic fields at short times which are produced
by the Chromo-Weibel instabilities. The necessary momentum-space
anisotropy that drives the instabilities is produced by the color-glass-
condensate initial state. Using the discretized hard loop framework we
simulate the 3D+3V realtime evolution of the soft gluonic fields in a
longitudinally free streaming expanding background.

HK 26.8 Di 1830 HZ®6
Spinodal amplification of density fluctuations in fluid-
dynamical simulations of relativistic nuclear collisions — eJAN
STEINHEIMER!, JORGEN RANDRUP?, and VOLKER Kocu? — Frankfurt
Institute for Advanced Studies, Frankfurt am Main, Germany —
2Lawrence Berkeley National Laboratory, Berkeley, USA

I will present work based on extending a previously developed two-
phase equation of state, which for the first time allows simulating
head-on relativistic lead-lead collisions, in the presence of a mechani-
cally unstable phase region due to the first order deconfinement phase
transition. For collision energies that bring the bulk of the system into
the mechanically unstable spinodal region of the phase diagram, the
density irregularities are being amplified significantly. The resulting
density clumping may be exploited as a signal of the phase transition.
I will discuss several observables, like nuclei production, radial corre-
lations and di-lepton production, and their sensitivity on the observed
density clumping.

HK 26.9 Di 18:45 HZ6
Nonequilibrium dynamics and transport in a quark-meson
model — ®ALEX MEISTRENKO!, CHRISTIAN WESP!, HENDRIK VAN
HEees?, and CARSTEN GREINER! Hnstitut fiir Theoretische
Physik, Goethe-Universitidt Frankfurt, Max-von-Laue-Strafle 1, D-
60438 Frankfurt, Germany — 2Frankfurt Institute for Advanced Stud-
ies (FIAS), Ruth-Moufang-Strafie 1, D-60438 Frankfurt, Germany

Based on the 2PI quantum effective action of the linear sigma model
with constituent quarks, we develop a transport approach to study
systems out of equilibrium. In particular, we focus on the chiral phase
transition as well as the critical point, where nonequilibrium effects
near the phase transition give rise to critical behavior such as the
fluctuation of the baryon number density. Predictions for long-range
correlations and fluctuations of observables in our model could be used
to study fundamental properties of the QCD phase transition.
Supported by HGS-HIRe.
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HK 27: Instrumentierung

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 27.1 Di16:30 HZ 8
The BGO-0OD experiment’s commissioning — eJURGEN HAN-
NAPPEL for the BGO-OD-Collaboration — Physikalisches Institut,
Nussallee 12, D-53115 Bonn

In the framework of an international collaboration a new detector is set
up at the accelerator facility ELSA in Bonn, the BGO-OD experiment.

It aims at systematic investigation of non strange and strange meson
photoproduction, in particular t-channel processes at low momentum
transfer. The setups uniquely combines a central almost 47 accep-
tance BGO crystal calorimeter with a large aperture forward magnetic
spectrometer providing good detection of both neutral and charged
particles.

The status of the BGO-OD detector is presented. First results from
the commissioning will be presented and discussed.

This work is supported by DFG (SFB/TR-16).

HK 27.2 Di 17:00 HZ 8
Energiekalibration mit der neuen HV-Versorgung des Crystal
Ball Detektors — eJENNIFER WETTIG fiir die A2-Kollaboration —
Institut fiir Kernphysik, Johannes Gutenberg-Universitiat Mainz

Der Crystal Ball Detektor wird seit 2004 am Mainzer Mikrotron MAMI
fiir Experimente genutzt. Zuvor war er am SLAC, am DESY und am
BNL im Einsatz. Das dort verwendete, sehr stabile HV-System wur-
de auch in Mainz verwendet. Die Kalibration der individuellen Kanile
war allerdings nur manuell mit groflem Zeitaufwand moglich. Zudem
mussten Kabel und Stecker dringend erneuert werden. Deshalb wurde
ein neues Verteilungssystem am Institut fiir Kernphysik an der Jo-
hannes Gutenberg-Universitdt Mainz entwickelt, welches eine prizise
Ansteuerung der Hochspannungswerte einzelner Crystal Ball Kanile
erlaubt. Mithilfe dieses Systems wurde eine relative Energiekalibration
des Crystal Ball Detektors mit der 4,4 MeV Photolinie einer AmBe-
Quelle vorgenommen.

In diesem Vortrag wird zunichst der Crystal Ball und die alten und
neuen HV-Verteilungssysteme vorgestellt. Dann wird die Kalibrations-
methode beschrieben und ein Vergleich zwischen beiden Methoden ge-
zeigt.

HK 27.3 Di17:15 HZS8
Construction and First Characterisation of a Prototype
for the PANDA Barrel EMC in a Close to Final Design
— oCHRISTOPH ROSENBAUM!, DANIEL BREMER!, STEFAN DIEHL!,
PETER DREXLER!, VALERY DORMENEV!, ToBias EISSNER!, CHRIS-
TINE LE GALLIARD?, MIKTAT IMREZ, MYROSLAV KAVATSYUK®, TILL
KUSKE!, DOMINIQUE MARCHAND?, RAINER W. NovOTNY!, PHILLIPPE
ROSIER?, ANDREJ RYANTZEV?, PETER WIECZOREK?, ANDREA WILMS?,
and HANS-GEORG ZAUNICK! for the PANDA-Collaboration — 2.
Physics Institute, University GieSen — Z2IPN Orsay, France —
3IHEP Protvino, Russia — 4GSI Helmholtzzentrum fiir Schwerionen-
forschung, Darmstadt — SKVI Groningen, The Netherlands

The EMC of the PANDA target spectrometer is one of the central
detector components to achieve the physical goals. The barrel part
will consist of lead thungstate (PWO) crystals operated at -25°C to
achieve the required performance over a wide energy range. To achieve
a good energy, position and time resolution, it is necessary to perform
detailed tests of prototypes. The most recent one, PROTO120, repre-
sents a subsection of the barrel EMC. The design is close to the final
concept of the EMC with respect to the detector assembly, cooling cir-
cuit and front-end electronics. The conversion of the scintillation light
will be performed with two rectangular LAAPD, which are read-out
separately via the APFEL-ASIC providing a large dynamic range, low
power consumption and the optimized shaping. The talk will describe
the details of the construction and a first test on the performance based
on cosmic muons. *Supported by BMBF, GSI and HIC for FAIR

HK 27.4 Di17:30 HZS
Aufbau und Test von Kalorimeter-Modulen fiir PANDA —
eCLAUDIUS SCHNIER fiir die PANDA-Kollaboration — Institut fiir Ex-
perimentalphysik I, Ruhr-Universitit Bochum
Fir das PANDA-Experiment am HESR an FAIR in Darmstadt sind
zur Auslese der Vorwértsendkappe des elektromagnetischen Kalori-
meters im Targetspektrometer Vakuumphototetroden und Avalanche-
Photodioden vorgesehen. Die Photodetektoren sollen mit Szintillati-

Raum: HZ 8

onskristallen in Modulbauweise zu 16er-Subeinheiten zusammengefasst
werden. Allein fiir die Vorwértsendkappe des PANDA-Detektors wer-
den 3856 Szintillationskristalle (Bleiwolframat) benotigt. Bei einer
angestrebten Betriebsdauer von 10 Jahren werden die Szintillations-
kristalle auf —25° C gekiihlt. Um eine mdoglichst hohe Lichtausbeute
zu erhalten, ist eine optimale optische Kopplung der Detektoren mit
den Szintillationskristallen notwendig.

Es werden die Ergebnisse der Optimierung von Kalorimeter-Modulen,
insbesondere der Klebung von Detektor-Kristalleinheiten und des Mas-
senfertigungsprozesses diskutiert.

Gefordert durch das BMBF mit Forderkennzeichen 05P12PCFP5
und das FZ Jiilich.

HK 27.5 Dil7:45 HZS8
Charakterisierung von Vakuumphototetroden fiir das
PANDA-Kalorimeter — oTo0BIAS HoLTMANN fiir die PANDA-
Kollaboration — Institut fiir Experimentalphysik I, Ruhr-Universitét
Bochum

Das PANDA-Experiment wird an der sich im Bau befindlichen Be-
schleunigeranlage FAIR am Antiprotonen-Speicherring HESR aufge-
baut. Zur Auslese der Vorwirtsendkappe des elektromagnetischen Ka-
lorimeters werden auch Vakuumphototetroden (VPTT) der Firma Ha-
mamatsu verwendet. Da die VPTTs im Gegensatz zu herkémmlichen
Photomultipliern nur zwei Dynodenstufen besitzen, kénnen sie auch
innerhalb des 2T starken Magnetfeldes des Solenoidmagneten be-
trieben werden. Die im restlichen elektromagnetischen Kalorimeter
verwendeten Avalanche-Photodioden kénnen aufgrund der hohen Er-
eignisraten von bis zu 5 - 10°s~! pro Kristall im inneren Teil der
Vorwirtsendkappe nicht verwendet werden.

Getestet wurden VPTTs, welche einen Durchmesser von 24 mm und
eine Linge von 40 mm besitzen. Es werden Ergebnisse der Messungen
zur Verstirkung der VPTTs mit und ohne Magnetfeld présentiert.
Die magnetfeldabhéngigen Verstdrkungen wurden innerhalb eines bis
zu 1,15 T starken Magnetfeldes fiir verschiedene Winkeleinstellungen
zwischen Magnetfeld und VPTT gemessen. Desweiteren werden Scans
der Kathodenoberfliche vorgestellt.

Gefordert durch das BMBF mit Foérderkennzeichen 05P12PCFP5
und das FZ Jiilich.

HK 27.6 Di18:.00 HZS8
The Temperature and Humidity Monitoring System for
PANDA — eMiriaAM KUMMEL for the PANDA-Collaboration — In-
stitut fiir Experimentalphysik I, Ruhr-Universitdt Bochum

The electromagnetic calorimeter (EMC) of the PANDA detector to be
constructed at FAIR consists of lead tungstate (PWO) crytals, which
have a temperature dependent light yield. To achieve the design en-
ergy resolution, the EMC must be operated at -25°C, where tempera-
ture fluctuations of at most 0.1°C are acceptable. This results in high
demands on the precision and resolution of the temperature moni-
toring. Ultra-thin platinum resistance temperature detectors (RTDs)
are needed to measure the temperature in the densely packed EMC.
The RTDs are read out by the temperature and humidity monitor-
ing system for PANDA (THMP). Both have been developed at Ruhr-
Universitdt Bochum. Not only the RTDs, but also the readout elec-
tronics has to be calibrated individually to suffice the high demands.
Both, the calibration procedure and improvements in the electronic
read out system will be presented.

This work is supported by the BMBF with support code
05P12PCFP5 and by FZ Jiilich.

HK 27.7 Di 18:15 HZS8
Die iPhos-Methode zur Energierekonstruktion hochenerge-
tischer Protonen — eMICHAEL BENDEL!, ROMAN GERNHAUSER!,
BeNJAMIN Hgiss!, WALTER HENNING!, PuiLipp KLENZE!, REINER
KriUckeN2, Tupr LE Brreis! und Max WINKEL! fiir die R3B-
Kollaboration — ! Technische Universitiat Miinchen, Physik-Dept. E12,
85748 Garching — 2TRIUMF, 4004 Wesbrook Mall, Vancouver, BC,
V6T 2A3, Kanada

Im R3 B-Experiment, das an der neuen Experimentiereinrichtung FAIR
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(Darmstadt) aufgebaut wird, soll die gesamte Targetregion von dem
grossvolumigen Kalorimeter CALIFA eingeschlossen werden.

Dieses Kalorimeter bestehend aus CsI(T1)-Kristallen mit einer Ausle-
se durch Avalanche-Photodioden, ist ein sehr vielseitiges Instrument,
das eine Schliisselrolle in der Realisation von kinematisch vollstéindigen
Messungen spielt. Die wesentlichen Anforderungen sind eine hohe Ef-
fizienz, eine gute Energieauflésung im Bereich von 5% bei 662keV ~y-
Strahlung und ein riesiger dynamischer Bereich, der es erlaubt gleich-
zeitig y-Quanten mit wenigen 100keV, aber auch gestreute Teilchen
mit mehreren 100MeV nachzuweisen. In Kernreaktionen bei relativis-
tischen Strahlenergien erhalten leichte geladene Teilchen vorallem in
Vorwirtsrichtung sehr hohe Energien im Bereich von 400MeV. Im Rah-
men dieses Vortrags stellen wir eine vollkommen neue Rekonstruktions-
methode der Gesamtenergie von Teilchen vor, welche nicht im aktiven
Detektormaterial absorbiert werden kénnen.

HK 27.8 Di 18:30 HZ S8
CALIFA at R®B: Recent developments at TU Darmstadt
— @ ALEXANDER IGNATOV, ILJA HOMM, GUILLERMO FERNANDEZ MAR-
TINEZ, STOYANKA ILIEVA, THORSTEN KROLL, HAN-BUM RHEE, MIRKO
VON ScHMID, and CHRISTIAN SURDER for the R3B-Collaboration —
Technische Universitdt Darmstadt, Darmstadt, Germany

CALIFA is a calorimeter and spectrometer that aims to detect gamma-
rays and light charged particles. It is a part of the R®B experiment at
the future FAIR facility. CALIFA is a highly segmented detector sur-
rounding the target to allow the measurement of the emission angle and
energy of reaction products. The CALIFA barrel consists of CsI(TIl)
scintillating crystals, which are individually read out with Avalanche
Photodiodes. Therefore, a gain monitoring system is needed. In this
work we propose to use light signals from a pulsed LED, distributed to
the detector elements via optical fibres, to monitor gain variations. The
CALIFA Forward EndCap is the part of the detector, which covers for-
ward emission angles, where Lorentz boosted gamma-rays have max-

imum energy. Moreover, protons of the same energy may be detected
in this forward region. Therefore, the CALIFA EndCap should posess
high detection efficiency and the ability to discriminate detected par-
ticles by type. We present here our research on using LaBrz(Ce) and
CeBrj scintillators read out with Avalanche Photodiods and Silicon
Photomultipliers.

This work is supported by BMBF (06DA90401, 05P12RDFNS) and
HIC for FAIR.

HK 27.9 Di 1845 HZS8
Commissioning and performance studies of a proton recoil
detector at the COMPASS-II experiment — ePHILIPP JORG,
MAXIMILIAN BUCHELE, HORST FISCHER, MATTHIAS GORZELLIK, TO-
BIAS GRUSSENMEYER, FLORIAN HERRMANN, KAy KONIGSMANN, PAUL
KREMSER, and SEBASTIAN SCHOPFERER — for the COMPASS collab-
oration, Physikalisches Institut, Albert-Ludwigs-Universitdt Freiburg

The COMPASS-II experiment is a fixed target experiment situated at
CERN. A tertiary myon beam from the SPS scattered of protons from
a liquid hydrogen target is used to measure Deeply Virtual Compton
Scattering (DVCS) and Hard Exclusive Meson Production (HEMP).
These processes offer a unique way to determine Generalized Parton
Distributions, which are related to the total angular momentum of
quarks, antiquarks and gluons in the nucleon by Ji’s Sume Rule.

One of the major parts of the COMPASS-II upgrade is the CAM-
ERA detector. CAMERA is a proton recoil detector surrounding the
COMPASS-II liquid hydrogen target. Its purpose is to measure the
recoiled target proton in DVCS and HEMP reactions and viz to act as
a veto to ensure the exclusivity of the measurement.

The talk will give an outline of the detector and its readout electron-
ics. It is focused on the commissioning and performance of the CAM-
ERA detector and will give a brief insight into the ongoing DVCS anal-
ysis. Supported by BMBF and EU FP7 (Grant Agreement 283286).

HK 28: Astroteilchenphysik

Zeit: Dienstag 16:30-19:00

Gruppenbericht HK 28.1 Di16:30 HZ9
Status und erste Resultate der Dark Matter Suche
mit EDELWEISS-III — eKrAus EITEL fiir die EDELWEISS-
Kollaboration — Karlsruher Institut fiir Technologie, Institut fiir
Kernphysik, Postfach 3640, 76021 Karlsruhe

Das EDELWEISS Experiment verwendet massive kryogene Ge-
Bolometer, um im Untergrundlabor von Modane Riickstéfle schwach
wechselwirkender massiver Teilchen (WIMPs) nachzuweisen. Zur Un-
terdriickung der natiirlichen Radioaktivitdt wird der Energieeintrag ei-
nes stoflenden Teilchens als Wérmesignal iiber einen NTD-Thermistor
und als Ionisationssignal iiber Al-Ringelektroden ausgelesen.

Mit dem erweiterten Setup von EDELWEISS-IIT wurden mit 15 De-
tektoren aus 12 kg reinsten Ge-Monokristallen in 2013 Kalibrationsda-
ten und erste Daten zur Suche nach dunkler Materie aufgenommen. In
2014 wird EDELWEISS um weitere 25 Detektoren des Typs FID800
erginzt und damit das DM-Experiment mit der grofiten Targetmasse
an kryogenen Detektoren. Ziel ist eine untergrundfreie WIMP-Suche
mit einer Exposition von bis zu 12.000 kg-Tagen. Die Verbesserun-
gen der Ausleseelektronik, der Abschirmung und des Detektordesigns
sowie erste Resultate der Datenaufnahme mit EDELWEISS-IIT wer-
den vorgestellt. Ein Ausblick auf die Nutzung der hier verwendeten
Ge-Detektoren mit ihrer exzellenten Untergrundunterdriickung im ge-
planten EURECA-Experiment wird gegeben.

Die vorgestellten Arbeiten werden in Teilen geférdert durch die
Helmholtz-Allianz fiir Astroteilchenphysik, HAP, ein Instrument des
Impuls- und Vernetzungsfonds der Helmholtz-Gemeinschaft.

Gruppenbericht HK 28.2 Di17:00 HZ9
Das Double Chooz Reaktorneutrino-Experiment —
oMARIANNE GOGER-NEFF fiir die Double Chooz-Kollaboration —
Technische Universitat Miinchen

Das Double Chooz Reaktorneutrino-Experiment hat eine prazise Mes-
sung des dritten Neutrino-Mischungswinkels 613 zum Ziel. Diese Mes-
sung eroffnet die Moglichkeit, mit zukiinftigen Experimenten die
Neutrino-Massenhierarchie zu bestimmen und nach leptonischer CP-
Verletzung zu suchen.

Raum: HZ 9

Im Double Chooz Experiment werden Antineutrinos aus dem
franzodsischen Chooz-Kernkraftwerk iiber den inversen Betazerfall in 10
m? Gd-geladenem Szintillator nachgewiesen. Mit dem fernen Detektor
im Abstand von 1.05 km vom Reaktor konnte 2011 erstmals ein De-
fizit gegeniiber dem erwarteten Neutrinofluss beobachtet werden. Der
nahe Detektor im Abstand von ca. 400 m vom Reaktor befindet sich
im Aufbau und soll im Friithjahr 2014 mit der Datennahme beginnen.
Im letzten Jahr konnte die Genauigkeit der Messung durch Ausniitzen
eines neuen Detektionskanals, dem Neutroneneinfang am Wasserstoff,
sowie durch eine Untergrundmessung bei ausgeschalteten Reaktoren,
weiter verbessert werden.

Gruppenbericht HK 28.3 Di 17:30 HZ 9
Future Direct Dark Matter Search with EURECA — eJEAN-
COME LANFRANCHI for the EURECA-Collaboration — TU Miinchen,
James-Franck-Strasse, 85748 Garching

EURECA (European Underground Rare Event Calorimeter Array) is
a future ton-scale experiment aimed at the direct detection of Dark
Matter (DM). It is based on detector technology as used in the run-
ning low-temperature experiments CRESST and EDELWEISS. EU-
RECA strives for a final sensitivity in the spin-independent WIMP-
nucleon cross-section of ~2x10~11pb. Unlike other direct DM searches
EURECA offers the unique possibility to probe the WIMP param-
eter space using multiple target materials such as Ge and CaWOQy.
The present status as well as future plans and technological challenges
of the experiment will be discussed. This research was supported by
the DFG cluster of excellence: Origin and Structure of the Universe,
the Helmholtz Alliance for Astroparticle Phyiscs, the Maier-Leibnitz-
Laboratorium (Garching) and by the BMBF: Project 056A11WOC
EURECA-XENON.

HK 28.4 Di18:00 HZ9
Preparing a Proton Asymmetry Measurement with
PERKEO III — eLukAS RAFFELT!, PETER LENNERT!, HART-
MUT ABELEZ, TORSTEN SOLDNER?, ULRICH SCHMIDT!, HEIKO SAUL?,
CHRISTOPH ROICK!, and BASTIAN MARKISCH! — !Physikalisches In-
stitut, Heidelberg, Deutschland — 2Atominstitut, Wien, Osterreich
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— 3Institut Laue-Langevin, Grenoble, Frankreich — *Forschungs-
Neutronenquelle Heinz Maier-Leibnitz (FRM-II), Garching, Deutsch-
land

Precision measurements of angular correlation coefficients in neutron
beta decay allow tests of the Standard Model and a determination of
the ratio of coupling constants A\ = g4 /gy of the weak interaction.

We plan to measure the proton asymmetry C with the instrument
PERKEO III at the ILL (Grenoble) in 2014. This will provide a cross-
check of other measurements of several neutron decay correlation co-
efficients and might be sensitive to contributions of scalar and tensor
interactions. Currently the only precision measurement of the proton
asymmetry has been performed in 2008 with PERKEO II. Using the
new spectrometer in pulsed mode and utilizing the improved detector
concept, we expect to increase the precision to approximately 0.25%.

Electrons and protons from the decay will be measured in a com-
bined detector. The protons are converted to secondary electrons using
a new high voltage system with thin foils. A scintillator with new light-
guides and all-side readout will provide a homogeneous detection of the
electrons.

HK 28.5 Di18:15 HZ9
An active electron dump for PERC — eCARMEN ZIENER,
CHRISTOPH ROICK, LUKAS RAFFELT, ULRICH SCHMIDT, and BASTIAN
MARKISCH — Physikalisches Institut, Universitéit Heidelberg, Germany

The instrument PERC (Proton Electron Radiation Channel) is cur-
rently under construction at the FRM-II and will be used for precision
spectroscopy on electrons and protons from neutron beta decay and
to measure asymmetries like the beta asymmetry on the 104 level. A
key feature of PERC is a magnetic barrier field which lets only pass
about 1/16 of all electrons or protons from neutron decay. Only these
particles will afterwards be guided to the detectors. All other particles
will be absorbed in a dump at the other end of the instrument. In
electron spectroscopy, backscattering off of this beam dump or the de-
tectors can in principle be a significant source of systematic error. We
present the concept of an active electron beam dump, which is used to
suppress and control this effect.

HK 28.6 Di18:30 HZ9
Measurement of the beta asymmetry in neutron beta decay
— oH. SauL!, H. ABELE?, D. DUBBERS®, B. MARKISCH3, H. MESTS3, A.

PrTHOUKOV?, N. REBROVA®, C. ROICK?, T. SOLDNER?, X. WANGZ2, and
D. WERDER3 — 'FRM II, Technische Universitit Miinchen, Garching,
Germany — 2Atominstitut, Technische Universitdt Wien, Wien, Aus-
tria — 3Physikalisches Institut, Universitit Heidelberg, Heidelberg,
Germany — “Institut Laue-Langevin, Grenoble, France

Neutron beta decay is the simplest semi-leptonic weak decay and de-
scribed accurately by the standard model using the first CKM-matrix
element and the ratio of vector and axial vector couplings, A. With
more than a dozen observables it is a sensitive probe for investigating
the nature of weak interaction and to search for physics beyond the
standard model. In the past, measuring the beta asymmetry A in po-
larized neutron decay has been the most precise way of determining A
and nowadays it allows - together with other observables - to derive
limits on non-standard model interactions, such as scalar and tensor
couplings. The neutron decay spectrometer Perkeo I1I was installed at
the PF1B cold neutron beam site at the Institut Laue-Langevin to mea-
sure the beta asymmetry. By using a pulsed beam combined with an
improved detector design a significant reduction of several systematic
uncertainties has been achieved compared to the predecessor, Perkeo
I1.

In this talk recent results of the measurements with Perkeo 11T will
be presented. In particular, we show the energy distribution of the
electrons together with the calibration tools for the detectors.

HK 28.7 Di 18:45 HZ9
Elektronendetektion mit Plastikszintillatoren — eCHRISTOPH
Roick, JascHA GRABOWSKI, LUKAS RAFFELT, CARMEN ZIENER, UL-
RICH SCHMIDT und BASTIAN MARKISCH — Physikalisches Institut, Uni-
versitit Heidelberg

Mit dem Instrument PERKEO III wurde die Energieabhéngigkeit der
B-Asymmetrie im Zerfall freier Neutronen gemessen. Diese Messung
ermoglicht auch die erstmalige Bestimmung des schwachen Magne-
tismus aus dem Neutronenzerfall. Voraussetzung hierfiir ist eine ge-
naue Charakterisierung der verwendeten Detektoren. Die fiir die Mes-
sung eingesetzten Plastikszintillatoren erlauben eine hohe Ereignis-
rate, haben aber eine nichtlineare Lichtausbeute und eine nicht zu
vernachldssigende Wahrscheinlichkeit der Elektronenriickstreuung. Im
Vortrag wird auf Experimente zur Detektoreichung und Ermittlung der
Riickstreueigenschaften eingegangen, sowie ein Vergleich mit Monte-
Carlo-Simulationen gezogen.

HK 29: Hauptvortrage Il

Zeit: Mittwoch 11:00-13:00

Hauptvortrag HK 29.1 Mi 11:00 HZ 142
Physics of Heavy Quarks in Nuclear Collisions at the LHC
— oRAPHAELLE BAILHACHE for the ALICE-Collaboration — Goethe-
Universitaet, Frankfurt, Germany

After three years of successful operation with lead and proton beams
at the Large Hadron Collider (LHC), many exciting results could be
obtained from the measured data. The characterization of the Quark-
Gluon Plasma (QGP), the deconfined state of strongly-interacting
matter produced in high-energy collisions of heavy ions, is the main
purpose of the ALICE experiment. In this presentation, emphasis will
be put on the measurement of heavy quarks, including both hadrons
with open heavy flavours and quarkonia. These probes play a key role
for the study of thermalization and deconfinement in heavy-ion col-
lisions, and the determination of the QGP properties. The measure-
ments discussed in this talk include heavy-quark energy loss as well as
quarkonia suppression and regeneration in the medium. Qualitatively
new features are observed in Pb-Pb collisions at the LHC as compared
to previous measurements at lower collision energies. The production
of heavy quarks is also affected by the presence of cold nuclear mat-
ter in the initial state. The study of p-Pb collisions is instrumental to
quantify these effects, and supports the conjecture of significant final-
state effects in Pb-Pb. Finally, we conclude with a brief look into the
future, where an increase of the LHC collision rate and energy will
open new opportunities for heavy-quark physics with ALICE.

Hauptvortrag HK 29.2 Mi 11:40 HZ 142
Electric Dipole Moment Measurements at Storage Rings —
eJORG PRETZ for the JEDI-Collaboration — Physikalisches Institut
3B, RWTH Aachen University — IKP2, Forschungszentrum Jiilich

Raum: HZ 1+2

Electric Dipole Moments (EDMs) of elementary particles are consid-
ered as one of the most powerful tools to discover CP violation beyond
the Standard Model and to find an explanation for the dominance of
matter over anti-matter in our universe.

Up to now experiments concentrated on neutral systems (neutron,
atoms, molecules). Storage rings offer the possibility to measure EDMs
of charged particles by observing the influence of the EDM on the
spin motion. The Cooler Synchrotron COSY at the Forschungszentrum
Jiilich provides polarized protons and deuterons up to a momentum of
3.7 GeV/c and is thus an ideal starting point for such an experimen-
tal programme. Plans for measurements of charged hadron EDMs and
results of first test measurements will be presented.

Hauptvortrag HK 29.3 Mi 12:20 HZ 142
Faster and further, masses and more: Latest developments
and results from ISOLTRAP — eROBERT WOLF — Institut fiir
Physik, Universitidt Greifswald, Felix-Hausdorff-Str. 6, 17489 Greif-
swald — Max-Planck-Institut fiir Kernphysik, Saupfercheckweg 1,
69117 Heidelberg

Precision mass measurements of radioactive nuclides give direct in-
sight to one of the most fundamental properties of atomic nuclei, their
binding energy. Investigating this property as a function of proton and
neutron numbers is crucial for advancing theory in describing and pre-
dicting the structure of nuclei. Furthermore, knowledge of masses far
from stability is necessary for the understanding of nucleosynthesis
in supernovae and neutron stars. Laboratory experiments are often
extremely challenging due to the short half-lives and low production
rates of the nuclides of interest. At the same time, longer-lived or stable
contaminations are produced by orders of magnitude more, demand-
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ing a high selectivity and resolving power of the mass spectrometer.
ISOLTRAP at ISOLDE/CERN has already investigated over 500 iso-
topes on an uncertainty level down to dm/m = 1 X 10~8 by use of
Penning-trap techniques. To extend the range of accessible nuclides
even further, the setup has been upgraded with a multi-reflection time-

of-flight mass analyzer. This device can be operated as a mass purifier
or a mass spectrometer, which allowed mass measurements for nuclear
astrophysics applications and tests of valence-shell calculations based
on 3N forces. The talk will give an overview of these recent develop-
ments and further applications of the new MR-ToF device.

HK 30: Hadronenstruktur und -spektroskopie

Zeit: Mittwoch 16:30-18:45

Gruppenbericht HK 30.1 Mi 16:30 HZ 142
Aktuelle Entwicklungen beim COBRA-Experiment — eSILKE
RAJEK fiir die COBRA-Kollaboration — Exp. Physik IV, TU Dort-
mund, Dortmund

Das COBRA-Experiment untersucht im Gran Sasso Untergrundlabor
mit Hilfe von Raumtemperatur-Halbleiterdetektoren aus CdZnTe mit
insgesamt 9 Doppel-Beta zerfallenden Isotopen den neutrinolosen Dop-
pelbetazerfall, dessen Nachweis grundlegende Fragen der Neutrinophy-
sik kldren konnte.

Im Vortrag werden das im November letzten Jahres mit 64 Detek-
toren vollstindig in Betrieb genommene Demonstrator-Setup im Gran
Sasso Labor gezeigt sowie das Potential der angewandten Analyseme-
thoden und neue Limits vorgestellt. Resultierend aus den Erkentnissen
wurde der Entwurf fiir ein Large-Scale-Experiment mit tiber 11000 De-
tektoren und 400kg Quellenmasse erstellt, sowie bereits Untersuchun-
gen zu grofleren Detektoren und ASIC-FPGA basierter Ausleseelek-
tronik durchgefiihrt. Dieses future concept wird ebenfalls im Vortrag
vorgestellt.

HK 30.2 Mi 17:00 HZ 1+2
Searching a Dark Photon with HADES — eMALGORZATA GUM-
BERIDZE for the HADES-Collaboration — TU Darmstadt

The existence of a photon-like massive particle, the gamma’ or dark
photon, is postulated in several extensions of the Standard Model.
These models are often advocated to explain some recent puzzling
astrophysical observations, as well as to solve the sofar unexplained
deviation between the measured and calculated values of the muon
anomaly. The dark photon, unlike conventional photon, would have
mass and would be detectable via its mixing with the latter. We present
a search for the ete™ decay of such a hypothetical dark photon, also
named U vector boson, in inclusive dielectron spectra measured by
HADES in the p (3.5 GeV) + p, Nb reactions, as well as the Ar (1.756
GeV/u ) 4+ KCl reaction. An upper limit on the kinetic mixing param-
eter squared €2 at 90% CL has been obtained for the mass range M(U)
=0.02-0.55 GeV/C2 and is compared with the present world data set.
For masses 0.03 - 0.1GeV/c?, the limit has been lowered with respect
to previous results, allowing to exclude a large part of the parameter
region favored by the muon g-2 anomaly. Furthermore, an improved
upper limit of 2.3 * 1076 at 90% CL on the branching ratio has been
set on the branching ratio of the helicity-suppressed direct decay of
the eta meson, n —eTe .

Supported by: ViP-QM/VH-NG-823, BMBF (05P12RFGHJ),
Helmholtz Alliance EMMI, HIC for FAIR, HGS-HIRe

HK 30.3 Mi 17:15 HZ 142
Entwurf eines Spektrometers fiir Niederenergieexperimente
an MESA — eJULIAN MULLER — Institut fiir Kernphysik - Johannes
Gutenberg-Universitiat Mainz

Eine mogliche Erweiterung des Standardmodells durch ein neues Vek-
torboson - dunkles Photon genannt - hat in den letzten Jahren grofie
Aufmerksambkeit erlangt. Ein neues U(1) Eichboson kénnte unter ande-
rem die beobachtete Abweichung des anomalen magnetischen Moment
des Myons von der Vorhersage des Standardmodells erkldren.

Der neue energieriickgewinnende Beschleuniger MESA eréffnet neue
Moglichkeiten fiir die Suche nach dem dunklen Photon, da er einen
Elektronstrahl mit extrem hoher Luminositdt bei niedrigen Energien
liefern wird. Unser Ziel ist der Aufbau eines Doppelarmspektrome-
ters fiir Prézisionsmessungen an einem internen Gastarget. In diesem
Vortrag werden die notwendigen Schritte zu einem vorldufigen Ent-
wurf eines hochauflésenden Spektrometers dargelegt. Diese beinhalten
das Desing der Magnete, die Optimierung der Strahlenoptik, sowie die
Konstruktion von dreidimensionalen Modellen und die Simulation der
Magnetfelder.

HK 30.4 Mi 17:30 HZ 142

Raum: HZ 1+2

P2 - Die schwache Ladung des Protons — eDOMINIK BECKER
— Institut fiir Kernphysik Johannes Gutenberg-Universitidt Mainz
Johann-Joachim-Becher-Weg 45 D 55128 Mainz

Das Ziel der P2-Kollaboration ist es, den elektroschwachen Mischungs-
winkel sin? (fy) bei niedrigem Impulsiibertrag mit einer relativen Un-
sicherheit von 0,15 % zu bestimmen. Dies kann durch eine Messung
der schwachen Ladung des Protons mit einer Genauigkeit von 1,9 %
erreicht werden. Die paritédtsverletzende Asymmetrie der elastischen
Elektron-Proton-Streuung gewihrt dabei den experimentellen Zugang
zur schwachen Ladung des Protons. Das Projekt befindet sich ge-
genwirtig in der Planungsphase, die Messung wird am neuen Elektro-
nenbeschleuniger MESA in Mainz durchgefithrt werden. Im Rahmen
des Vortrags vorgestellt und diskutiert werden das experimentelle Kon-
zept, Berechnungen zur erreichbaren Prézision, sowie Simulationen mit
Geant4, welche durchgefiihrt werden, um mogliche Detektorkonfigura-
tionen zu erforschen.

HK 30.5 Mi 17:45 HZ 1+2
Towards a Q-value measurement of tritium — eMARC ScHun!,
TomMl ERONEN!, MARTIN HOCKER', JOCHEN KETTER!', SEBASTIAN
STREUBEL!, ROBERT S. VAN Dyck JRr.2, and KLAus Braum! — 'Max-
Planck-Institut fiir Kernphysik, Heidelberg — ?Department of Physics,
University of Washington, Seattle, WA 98195-1560, USA

THe-Trap is a precision Penning-trap mass spectrometer [1] at the
Max-Planck-Institut fiir Kernphysik in Heidelberg. The main goal of
the experiment is to measure the tritium/helium-3 mass ratio in or-
der to deduce the Q-value of the tritium S-decay. The aimed accuracy
of 10 parts per trillion (ppt) in the mass ratio would allow determin-
ing the Q-value with a precision of 30 meV, which would be a 40-fold
improvement over the currently adopted value. An improved tritium
Q-value is of relevance for the Karlsruhe Tritium Neutrino (KATRIN)
collaboration, which is using a S-endpoint spectrometer to measure
the antielectron neutrino mass. So far, our most precise measurement
is the carbon-12/oxygen-16 mass ratio [2] with a modest relative pre-
cision of 120 ppt in early 2013. Further improvements will allow us to
reach the desired 10 ppt precision in order to help solving one of the
of the most exciting questions in physics — determining the neutrino
mass.

(1] Ch. Diehl et al., Hyperfine Interact 199, 291-300 (2011)

[2] S. Streubel et al., Applied Physics B, DOI:10.1007/s00340-013-
5669-x

HK 30.6 Mi 18:00 HZ 142
The Low Energy Photon Tagger NEPTUN: Toward a De-
tailed Study of the Pygmy Dipole Resonance with Real
Photons — eDiEGo SEMMLER!, T. AUMANN', C. BAUgEr!, M.
BAUMANN!, M. BEcksTEIN', J. BELLER!, A. BLECHER!, N. CVEJINT,
M. DuchiNg!, F. Hug!, J. KauLBow?!, M. KNOrzER!, K. KrEis!, C.
KreMER!, R. LErFoL?, B. Lo#ER?3, P. Rigs!, C. Romig!, H. ScHEIT!,
L. SCHNORRENBERGER!, D. SyMocHKO!, and C. WaLz! — lInstitut
fir Kernphysik, Darmstadt, Germany — 2ExtreMe Matter Insti-
tute EMMI and Research Division, Frankfurt, Germany — 3Institute
for Advanced Studies FIAS, Frankfurt, Germany — *University of
Saskatchewan, Saskatoon, Canada

The low energy photon tagger NEPTUN at the S-DALINAC deliv-
ers a quasi-monoenergetic photon beam between about 4 MeV and
20 MeV with a resolution of approximately 25 keV. Tagged photons
provide the possibility to measure the dipole strength of nuclei in the
energy range below and above the neutron threshold. The highly effi-
cient LaBrs based spectrometer GALATEA will be used to detect not
only the direct decays to the ground state, but also cascading decays
can be measured with suitable efficiency. We will measure (v,n)- and
(7,ny)-reactions with neutron detectors based on plastic scintillators.

This talk provides an overview about setup and goals of the NEP-
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TUN experiment as well as the current state of the commissioning
phase. Planned optimizations of the setup, based on the results of a
test beam time in June 2013, are also presented.

Supported by DFG (SFB 634)

HK 30.7 Mi 18:15 HZ 1+2
Identifizierung von Lateral Surface Events bei CdZnTe Copla-
nar Grid Detektoren fiir das COBRA-Experiment — eROBERT
THEINERT fiir die COBRA-Kollaboration — TU Dortmund, Lehrstuhl
fiir Experimentelle Physik IV, 44221 Dortmund, D

Das COBRA-Experiment sucht mit Hilfe von CdZnTe Halbleiterdetek-
toren nach dem neutrinolosen Doppelbetazerfall (Ov38). Der Nachweis
dieses Zerfalls wiirde es erméglichen die Frage zu klidren, ob Neutrinos
Dirac- oder Majorana-Teilchen sind und zudem die Bestimmung der
effektiven Majorana-Masse der Neutrinos erméglichen.

Im aktuellen Demonstrator Aufbau im Gran Sasso Untergrundlabor
sind 64 Coplanar Grid Detektoren in Betrieb. Die eigens fiir dieses
Detektordesign von der COBRA Collaboration entwickelten Analyse-
techniken ermdglichen sowohl eine Bestimmung der Interaktionstiefe
zwischen Kathode und Anode, als auch die Identifizierung von Er-
eignissen an den anderen Seitenflichen (Lateral Surface Events) des
Detektors. Eine Hauptursache von Untergrundereignissen in der Regi-
on of Interest ist die an den Seitenfldchen auftreffende Alphastrahlung.
Solche Ereignisse kénnen nun mit den entwickelten Analysemethoden
erkannt werden wodurch eine signifikante Reduzierung des Untergrun-

des moglich ist.
Im Vortrag werden aktuelle Erkenntnisse und Messergebnisse zur
Lateral Surface Events Bestimmung vorgestellt.

HK 30.8 Mi 18:30 HZ 1+2
Die Low-Background-Beta-Spektrumsprizisionversmessung
des vierfach verbotenen Ubergangs von Indium-115 —
e ANDREE WELKER — Institut fiir Kern- und Teilchenphysik, TU-
Dresden

In der Menge der derzeit bekannten Nuklide existieren lediglich drei,
welche eine Umwandlung iiber einen vierfach verbotenen Ubergang
vornehmen. Diese sind Vanadium-50 mit einer Halbwertszeit (T1/2)
von 1,5 - 1017 Jahren und einem Q-Wert von 1037 keV, Cadmium-113
mit T1/2 = 7,7 - 1015 Jahren und Q = 316 keV sowie das Nuklid
Indium-115 mit T1/2 = 4,41 - 10'* und Q = 495 keV. Die Vermes-
sung des Beta-Spektrums des zuletzt genannten Nuklids wird in diesem
Vortrag ndher beschrieben. Die hieraus gewonnenen Daten ermdglichen
eine detaillierte Analyse dieses Spektrums zur Validierung einer in den
1970er Jahren entwickelten Theorie. Der Fokus der Datengewinnung
liegt hierbei auf dem niederenergetischen Bereich. Zur Realisierung
wurde eine Kupferkammer entwickelt, welche mit Hilfe von Passiva-
ted Implanted Planar Silicon (PIPS)-Detektoren den Verlauf prizise
vermessen soll. Das Konzept der Datenerfassung sowie erste Messun-
gen sind Gegenstand dieses Vortags.

HK 31: Struktur und Dynamik von Kernen

Zeit: Mittwoch 16:30-19:00

Gruppenbericht HK 31.1 Mi 16:30 HZ 4
Multi-Strangeness dynamics at PANDA — ¢THEODOROS GAI-
TANOS, HORST LENSKE und ULRICH MOSEL — Institut fiir Theoretische
Physik, Universitidt Gieflen

Multi-strange bound hadron systems are excellent candidates for stu-
dying in-medium hyperon-hyperon (YY) interactions. A better under-
standing of the strangeness sector of the hadronic equation of state
is crucial for our understanding of astrophysical objects like neutron
stars. Furthermore, these studies are being motivated by actual and
planed experimental activities on hypernuclear physics (HypHI and
PANDA Collaborations). In fact, HypHI has already studied single-
strange hypernuclei in heavy-ion collisions, whereas studies on double-
and multi-strange nuclear systems are being planed by PANDA. We
have reported in the past first studies on single- and double-A hyper-
nuclei production in reactions induced by heavy-ions and antiprotons,
respectively. The YY-interaction is still little known and many con-
troversial theoretical predictions exist in the literature. We therefore
extend our previous works by investigating the influence of various
hyperon-hyperon interactions on the production dynamics of multi-A
hypernuclei in reactions relevant for FAIR. Particular attention is paid
to the heavy Q-baryon (S = —3) and its role to the formation of multi-
A hypernuclei in reactions induced by antiprotons.

Work supported by DFG LE439/9-1 and BMBF 05P12RGFTE.

Gruppenbericht HK 31.2 Mi 17:00 HZ 4
Isospin properties of low-lying electric dipole excitations
— oVERA DERvAl, JaNIS ENDRES!, MUHSIN N. HARAKEH?3 DENIZ
SAVRAN®S, MARK SPIEKER!, HEINRICH J. WORTCHE2, and ANDREAS
ZiLces! — lInstitute for Nuclear Physics, University of Cologne
— 2KVI, University of Groningen, The Netherlands — 3GANIL,
CEA/DSM-CNRS/IN2P3, Caen, France — “ExtreMe Matter Institute
EMMI and Research Division, GSI, Darmstadt — ®Frankfurt Institute
for Advanced Studies FIAS, Frankfurt

An accumulation of low-lying electric dipole excitations, the electric
Pygmy Dipole Resonance (PDR), was observed below and around
the neutron threshold in neutron-rich atomic nuclei [1]. In a system-
atic study, complementary to real-photon scattering experiments, the
isoscalar probe of a particles at 136 MeV was used in a-y coincidence
experiments at the Big-Bite Spectrometer at KVI to study the isospin
character of low-lying E1 excitations. The combined results permit a
separation of the isovector from the isoscalar dipole response. Whereas
a splitting into a lower-energy isospin-mixed part and a higher-energy
isovector part was observed in heavier nuclei, a state-to-state change in
isospin character was found in “8Ca. Recently, protons at 80 MeV were

Raum: HZ 4

used as an additional probe in a p-y coincidence experiment. The most
recent results and an overview of the systematics will be presented.
Supported by the DFG (ZI 510/4-2), EURONS, and the Alliance
Program of the Helmholtz Association (HA216/EMMI).
[1] D. Savran, T. Aumann, and A. Zilges, Prog. Part. Nucl. Phys.
70 (2013) 210.

HK 31.3 Mi17:30 HZ 4
Ab initio description of p-shell hypernuclei — eROLAND WIRTH,
ANGELO CALCI, JOACHIM LANGHAMMER, and ROBERT ROTH — Institut
fiir Kernphysik, Technische Universitdt Darmstadt

Tremendous progress is being made on the experimental study of hy-
pernuclei, especially on the spectroscopy of p-shell hypernuclei. Their
theoretical description, however, is limited to phenomenological models
or to very light (i.e. s-shell) systems. We present ab initio calculations
of p-shell hypernuclei using chiral Hamiltonians including leading-order
(LO) hyperon—nucleon as well as two- and three-nucleon interactions
at N3LO and N2LO, respectively. To improve convergence with respect
to model space size, the Hamiltonians are evolved using a Similarity
Renormalization Group (SRG) transformation. The many-body calcu-
lations are carried out in the framework of the importance-truncated
no-core shell model.

We present the first ab initio results for the spectroscopy of Z\Li,
%Be and /1\30 obtained using chiral and phenomenological hyperon—
nucleon interactions. We also discuss the role of SRG-induced hyperon—
nucleon-nucleon (YNN) terms which hint at