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Hauptvortriage

HK 14.1 Di  10:30 (A) Mehr als nur B-Mesonen-Fabriken: Hadronenspektroskopie bei BABAR
und Belle, Heiko Lacker, BABAR - Kollaboration

HK 14.2 Di 11:00 (A) Effective Field Theories in Physics: from Light Nuclei to Cold Atoms,
H.-W. Hammer

HK 143 Di  11:30 (A) Nucleon properties: effective field theories and lattice QCD,
Massimiliano Procura, Bernhard Musch, Tim Wollenweber, Thomas Hemmert,
Wolfram Weise

HK 144 Di 12:00 (A) Neueste Ergebnisse vom COMPASS-Experiment, F. H. Heinsius, COMPASS
- Kollaboration

HK 40.1 Do 10:30 (A) Messungen an Wenig-Nukleonen-Systemen an MAMI, Michael O. Distler,
A1 - Kollaboration

HK 40.2 Do 11:00 (A) Nuclear structure applications in astrophysics, Karlheinz Langanke, Hans
Feldmeier, Gabriel Martinez-Pinedo

HK 40.3 Do 11:30 (A) Quark-Materie in kompakten Sternen, Michael Buballa

HK 404 Do 12:00 (A) Neue Ergebnisse vom RHIC, Henner Biisching

HK 55.1 Fr 10:30 (A) Projektil-Coulombanregung von Off-Yrast-Kernzustinden: Niedrig-
Multiplizitdts-Gammaspektroskopie mit granularen 4n-Detektoren,
N. Pietralla

HK 55.2 Fr 11:00 (A) First measurement of the p spectral function in high-energy nuclear col-
lisions, Sanja Damjanovic

HK 55.3 Fr 11:30 (A) String breaking in QCD, Gunnar Bali

HK 55.4 Fr 12:00 (A) Probing the in-medium properties of hadrons with di-electrons,
Christian Sturm, HADES - Kollaboration

Fachsitzungen

HK 1 Plenarvortrag Abele Mo 10:30-11:15 A  HK 1.1-1.1

HK 2 Elektromagnetische und Hadronische Sonden Mo 14:00-16:00 F  HK 2.1-24

HK 3 Elektromagnetische und Hadronische Sonden Mo 14:00-16:00 G  HK 3.1-3.6

HK 4 Kernphysik/Spektroskopie Mo 14:00-16:00 C  HK 4.1-4.7

HK 5 Theorie Mo 14:00-16:00 B  HK 5.1-5.7

HK 6 Kern- und Teilchen-Astrophysik Mo 14:00-16:00 E HK 6.1-6.6

HK 7 Instrumentation und Anwendungen Mo 14:00-16:00 H HK 7.1-7.7

HK 8 Elektromagnetische und Hadronische Sonden Mo 16:30-19:00 F  HK 8.1-8.10

HK 9 Elektromagnetische und Hadronische Sonden Mo 16:30-18:45 G  HK 9.1-9.8

Tagesiibersichten



Physik der Hadronen und Kerne Tagesiibersichten
HK 10 Kernphysik/Spektroskopie Mo 16:30-18:45 C  HK 10.1-10.8
HK 11 Theorie Mo 16:30-18:45 B  HK 11.1-11.9
HK 12 Kern- und Teilchen-Astrophysik Mo 16:30-18:45 E  HK 12.1-12.7
HK 13 Instrumentation und Anwendungen Mo 16:30-18:45 H  HK 13.1-13.6
HK 14 Hauptvortrige Di 10:30-12:30 A  HK 14.1-14.4
HK 15 Elektromagnetische und Hadronische Sonden Di 14:00-15:30 F  HK 15.1-15.5
HK 16 Elektromagnetische und Hadronische Sonden Di 14:00-15:30 G  HK 16.1-16.6
HK 17 Kernphysik/Spektroskopie Di 14:00-15:30 C  HK 17.1-17.6
HK 18 Theorie Di 14:00-15:30 B  HK 18.1-18.6
HK 19 Kern- und Teilchen-Astrophysik Di 14:00-15:30 E  HK 19.1-19.5
HK 20 Instrumentation und Anwendungen Di 14:00-15:30 H  HK 20.1-20.6
HK 21 Postersitzung Di 15:30-17:00 P HK 21.1-21.89
HK 22 Elektromagnetische und Hadronische Sonden Di 17:00-18:30 F HK 22.1-22.4
HK 23 Elektromagnetische und Hadronische Sonden Di 17:00-18:30 G  HK 23.1-23.6
HK 24 Kernphysik/Spektroskopie Di 17:00-18:30 C  HK 24.1-24.5
HK 25 Theorie Di 17:00-18:30 B  HK 25.1-25.6
HK 26 Kern- und Teilchen-Astrophysik Di 17:00-18:30 E  HK 26.1-26.6
HK 27 Instrumentation und Anwendungen Di 17:00-18:30 H HK 27.1-27.6
HK 28 Elektromagnetische und Hadronische Sonden Mi 14:00-16:00 F  HK 28.1-28.8
HK 29 Kernphysik/Spektroskopie Mi 14:00-16:00 C  HK 29.1-29.7
HK 30 Theorie Mi 14:00-16:00 B  HK 30.1-30.8
HK 31 Kern- und Teilchen-Astrophysik Mi 14:00-16:00 E  HK 31.1-314
HK 32 Instrumentation und Anwendungen Mi 14:00-16:00 H  HK 32.1-32.7
HK 33 Physik mit schweren Ionen Mi 14:00-16:00 D  HK 33.1-33.7
HK 34 Elektromagnetische und Hadronische Sonden Mi 16:30-18:30 F  HK 34.1-34.6
HK 35 Kernphysik/Spektroskopie Mi 16:30-18:30 C  HK 35.1-35.6
HK 36 Theorie Mi 16:30-18:30 B  HK 36.1-36.6
HK 37 Kern- und Teilchen-Astrophysik Mi 16:30-18:30 E  HK 37.1-37.7
HK 38 Instrumentation und Anwendungen Mi 16:30-18:30 H  HK 38.1-38.8
HK 39 Physik mit schweren Ionen Mi 16:30-18:30 D  HK 39.1-39.6
HK 40 Hauptvortrige Do 10:30-12:30 A HK 40.1-40.4
HK 41 Elektromagnetische und Hadronische Sonden Do 14:00-15:30 F  HK 41.1-41.5
HK 42 Kernphysik/Spektroskopie Do 14:00-15:30 C  HK 42.1-424
HK 43 Theorie Do 14:00-15:30 G HK 43.1-43.3
HK 44 Kern- und Teilchen-Astrophysik Do 14:00-15:30 E  HK 44.1-44.6
HK 45 Instrumentation und Anwendungen Do 14:00-15:30 H  HK 45.1-45.5
HK 46 Physik mit schweren Ionen Do 14:00-15:30 D  HK 46.1-46.6
HK 47 Postersitzung Do 15:30-17:00 P  HK 47.1-47.1
HK 48 Elektromagnetische und Hadronische Sonden Do 17:00-18:30 F  HK 48.1-48.3
HK 49 Kernphysik/Spektroskopie Do 17:00-18:30 C  HK 49.1-494
HK 50 Theorie Do 17:00-18:30 G  HK 50.1-50.6
HK 51 Kern- und Teilchen-Astrophysik Do 17:00-18:30 E  HK 51.1-51.6
HK 52 Instrumentation und Anwendungen Do 17:00-18:30 H  HK 52.1-52.6
HK 53 Physik mit schweren Ionen Do 17:00-18:30 D  HK 53.1-53.3
HK 54 Plenarvortrag Philipsen Fr 09:15-10:00 A  HK 54.1-54.1
HK 55 Hauptvortrige Fr 10:30-12:30 A  HK 55.1-55.4
HK 56 Elektromagnetische und Hadronische Sonden Fr 14:00-15:45 F  HK 56.1-56.6
HK 57 Kernphysik/Spektroskopie Fr 14:00-15:15 C  HK 57.1-57.5
HK 58 Theorie Fr 14:00-16:00 B  HK 58.1-58.8
HK 59 Instrumentation und Anwendungen Fr 14:00-16:00 H  HK 59.1-59.7
HK 60 Physik mit schweren Ionen Fr 14:00-16:00 D  HK 60.1-60.7

Mitgliederversammlung des Fachverbands Physik der Hadronen und Kerne

Mo 19:00-20:00 H

Offentliche Situng des Komitees fiir Hadronen und Kerne
anschliessend

Offentliche Sitzung des DPG-Fachverbandes Hadronen und Kerne



Physik der Hadronen und Kerne Montag
Fachsitzungen
— Hauptvortrige, Gruppenberichte, Kurzvortrige und Posterbeitrige —
HK 1 Plenarvortrag Abele
Zeit: Montag 10:30-11:15 Raum: A

Quarks neu gemischt - Prizisionsexperimente zum Standardmodell der Elementarteilchen und zur Gravitation

Programmbereich Plenarvortrige.

Beitragstext siehe

HK 2 Elektromagnetische und Hadronische Sonden

Zeit: Montag 14:00-16:00

Gruppenbericht HK 2.1 Mo 14:00 F

$\eta$ and $\eta"{’}$ photoproduction on deuteron — eJAEGLE
IcAL for the CBELSA-TAPS collaboration — Universit\”at Basel, CH-
4056 Basel, Klingelbergst. 82

A study of the photoproduction of the isoscalars $\eta$ and $\eta"{'}$
on the deuteron has been done at the tagged photon beam of the Bonn
ELSA accelerator with a combined setup of the Crystal Ball and TAPS
detectors, which formed a $4\pi$ electromagnetic calorimeter. The aim
of the study is to observe and identify individual N$"*$ states of masses
between 1.5GeV and 2.2GeV with strong photocouplings to the neutron.
The mesons were detected in coincidence with the (participant) recoil
nucleons, so that the reactions on the proton and on the neutron can be
compared. For $\eta$ - mesons previous experiments have determined a
neutron - proton cross section ratio of $2 / 3% in the excitation energy
range of the $S_{11}(1535)$. Models predict a strong rise of the ratio
at higher energies due to the contribution from other resonances such as
the $D_{15}(1675)$. The data show indeed a bump like structure in this
energy region which is not observed for the proton. An alternative ex-
planation could be photoexcitation of the non-strange pentaquark state,
which is associated with the second member of an antidecuplet of ex-
otic baryons. Angular distributions and photon beam asymetries will be
analysed in view of these effects. The measurement of $\eta"{'}$ pro-
duction is the first attempt to study this reaction on the neutron. First
preliminary results will be discussed.

Gruppenbericht HK 2.2 Mo 14:30 F

Das w-Meson im nuklearen Medium* — eMARTIN KOTULLA —
II. Physikalisches Institut, Heinrich-Buff-Ring 16, 35392 Giessen

Eine der herausragenden Problemstellungen in der Hadronen- und
Kernphysik ist, welchen Einfluss das nukleare Medium auf fundamentale
Observablen wie etwa die Masse oder Zerfallsbreite von Hadronen hat.
Diese Frage wird in einer ganzen Reihe von Experimenten anhand des
Dileptonenzerfalls der Vektormesonen p,w — eTe™ untersucht (z. B. [1]).
Ein alternativer Zugang ist das Studium des Zerfalls w — 7% in der Pho-
toproduktion an Kernen [2], der mit dem Crystal Barrel/TAPS Detektor
am Beschleuniger ELSA in Bonn gemessen wurde. Dieser Kanal hat den
Vorteil, das w Meson in einem Zerfallskanal zu messen, in den das wesent-
lich breitere p nur sehr viel seltener zerféllt. In diesem Experiment wurde
eine Anderung der w-Masse fiir kleine Impulse (< 500 MeV/c), d. h. gros-
se Zerfallswahrscheinlichkeiten innerhalb des Kerns, beobachtet [3]. Die
Zerfallsbreite des w im Kern kann durch einen Vergleich der Produktions-
querschnitte am Kern als Funktion der Massenzahl mit dem elementaren
Querschnitt am Nukleon extrahiert werden. Weiterhin wird die Existenz
gebundener w-Kern Zustiande diskutiert, die durch riickstossfreie Kine-
matik prapariert werden kénnen.
(1] G. Agakishiev et al.,Phys. Rev. Lett. 75 1272 (1995); S. Damjanovic,
H. J. Specht, NAGO, private Mitteilung
(2] J. G. Messchendorp et al., Eur. Phys. J. A. 11, 95-103 (2001)
(3] D. Trnka et al., Phys.Rev.Lett 94 192303 (2005)

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

Raum: F

Gruppenbericht HK 2.3 Mo 15:00 F

Untersuchung der Baryonenstruktur in photonuklearen Reak-
tionen mit Viel-Photon Endzustéinden * — eMARIANA NANOVA fiir
die CBELSA-TAPS-Kollaboration — II. Physikalisches Institut, Univer-
sitét Giessen, Heinrich Buff - Ring 16, 35392 Giessen

Die Photoanregung des Protons erlaubt einen Zugang zur Struktur der
Baryonen. Durch die Vermessung des Anregungsspektrums und seiner Ei-
genschaften werden verschiedene theoretische Baryonstrukturrechnungen
getestet. Fiir hohere Anregungsenergien (y/s &~ 2 GeV) iiberlappen die
Resonanzzusténden sehr stark aufgrund ihrer hoheren Dichte und grofien
Zerfallsbreite. Deshalb ist es wichtig Reaktionen zu untersuchen, die sehr
selektiv auf unterschiedliche Zustinde sind. Die Photoproduktion des
pr°n-Endzustands ist ein idealer Kanal um zwischen hoher angeregten N*
und A* Resonanzen zu unterscheiden. Dabei wirkt das n aufgrund seiner
Quantenzahl als Isospinfilter. Eine dhnliche Selektion bietet die ' Photo-
produktion. Dieser Kanal ist bisher experimentell nur ungenau bekannt.
Die Baryon Resonanzen konnten nicht nur itber Meson-Nukleon sondern
auch iiber Meson-Hyperon Zerfallskanile untersucht werden [1,2]. In die-
sem Sinn ist die Reaktion yp — K*°XT — pdn°® interessant, die im
Rahmen dieser Arbeit zum ersten mal gemessen wurde. Die Experimen-
te wurden am Elektronenbeschleuniger ELSA in Bonn mit dem Crystal
Barrel/TAPS Detektorsystem durchgefiihrt. Erste Resultate und Inter-
pretationen werden vorgestellt.
[1] S. Capstick and W. Roberts, Phys. Rev.D 57, 4301 (1998).
[2] M. Déring, E. Oset, D. Strottman, arXiv: nucl-th/ 0510015

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

Gruppenbericht HK 2.4 Mo 15:30 F
First investigation of the (e,e’pn) reaction. — eDUNCAN MID-
DLETON for the Tiibingen-Amsterdam-Glasgow-Mainz collaboration —
Physikalisches Institut, Universitit Tiibingen, Auf der Morgenstelle 14,
72076, Tibingen.

At intermediate electron energies the (e,e’pn) cross-section is sensitive
to nucleon-nucleon tensor correlations and two-body mechanisms like A-
excitation and meson exchange currents as well as final state interactions.
The reaction has been studied at a wide range of kinematic settings on
a 3He target and at super-parallel kinematics on an 0 target. For both
targets final cross sections have been obtained.

The experiment was carried out using the 3-spectrometer facility of
the Al-collaboration at the Mainz 855 MeV electron microtron MAMI.
Spectrometer B was used to detect the scattered electrons; a large plastic
scintillator hodoscope, HADRON3, was used to detect the protons; and
a large time-of-flight scintillator array, TOF, was used for detection of
the neutrons.

Here we report on the first succesful measurement of the (e,e’pn) reac-
tion on 3He and 180 targets. The *He data are compared to continuum
wave Faddeev calculations of the Bochum group; these were applied to
the experimental conditions allowing a direct comparison to the measured
cross sections to be made. The data measured on '°O are compared to
theoretical calculations by the Pavia group based on realistic correlated
NN wave functions.

This work was sponsored by the DFG, EPSRC and NWO.
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Montag

HK 3 Elektromagnetische und Hadronische Sonden

Zeit: Montag 14:00-16:00

Gruppenbericht HK 3.1 Mo 14:00 G

PAX: How to polarized antiprotons and what to do with them
— oFRANK RATHMANN for the PAX collaboration — Institut fiir Kern-
physik, Forschungszentrum Jiilich

The PAX collaboration has proposed to produce polarized antiprotons
at the new Facility for Antiproton and Ion Research (FAIR) at GSI in
Darmstadt, Germany. An intense beam of polarized antiprotons will pro-
vide access to a wealth of single and double spin observables, thereby
opening a new window to QCD transverse spin physics. The proposed
physics program includes a first measurement of the transversity dis-
tribution of the valence quarks in the proton, a test of the predicted
opposite sign of the Sivers function, related to the quark distribution
inside a transversely polarized nucleon, in Drell Yan (DY) as compared
to semi inclusive Deep Inelastic Scattering, and a first measurement of
the moduli and the relative phase of the time like electric and magnetic
form factors G of the proton. Spin filtering to achieve the aspired
goal has been shown to work already in the 1993 FILTEX test experi-
ment. An interpretation of the result obtained there based solely on the
hadronic interaction has recently been presented. Very recently, PAX has
suggested to carry out spin filtering experiments with antiprotons at the
AD ring at CERN to determine for the first time the two total spin de-
pendent cross sections ¢y and o2 at beam energies in the range from 50
to 200 MeV. These data will allow the definition of the optimum work-
ing parameters of a dedicated Antiproton Polarizer Ring for FAIR. Spin
filtering tests at COSY are also foreseen to optimize the technique and
to test the equipment for the AD experiments.

Gruppenbericht HK 3.2 Mo 14:30 G

Hyperkerne und mehr: Ergebnisse von FINUDA eOLAF N.
HARrRTMANN fiir die FINUDA-Kollaboration — Laboratori Nazionali di
Frascati del'INFN, Italien

FINUDA (FIsica NUcleare a DA®NE), ein Experiment zur Untersu-
chung und Spektroskopie von A-Hyperkernen am e*e™-Kollider DA®NE
(Double Annular ®-factory for Nice Experiments) in Frascati, Italien,
hat erste Daten genommen und analysiert. Mittels der Reaktion ete™ —
® —2K stellt der Beschleuniger einen K™-,Strahl“ zur Verfiigung. Die
negativen Kaonen werden in nuklearen Targets gestoppt und die Reak-
tion (K;top,ﬂ’) zur Produktion und Spektroskopie von A-Hyperkernen
untersucht.
Der Vortrag enthilt einen Uberblick iiber den Experimentaufbau, die
Analyse und die Ergebnisse zur Spektroskopie und zum Zerfall von A-
Hyperkernen sowie zur Suche nach tiefgebundenen kaonischen nuklearen
Zustinden. Ein Ausblick einerseits auf die Fortsetzung des FINUDA-
Programms und die Pléne fiir zukiinftige Hyperkern-Experimente (PAN-
DA@FAIR) andererseits wird gegeben.

HK 3.3 Mo 15:00 G

Monte Carlo basierte Studien zur Optimierung des PANDA-
Detektors — eKorr BERTRAM fiir die PANDA-Kollaboration —
Ruhr-Universitéit Bochum

Die Zielsetzung des PANDA-Experimentes, das einen zentralen Be-
standteil des GSI-Zukunftprojektes darstellt, ist die Untersuchung der
p—Annihilationsprozesse am Proton sowie an Kernen bei Strahlimpulsen
zwischen etwa 1.5 GeV/c und 15 GeV/ec.
Es ist geplant, neue Erkenntnisse in der Spektroskopie der Mesonen
zu sammeln. Ein wesentlicher Schwerpunkt wird hierbei auf die préizise
Vermessung des Charmonium—Spektrums und auf sie Suche nach exo-
tischen Teilchen gelegt. Desweiteren sollen auch die Strange-Baryon
Produktion, die Hyperonenphysik sowie das Verhalten von Charmonium-—
Zusténden in Kernmaterie studiert werden.
Dieses vielfiltige MeBprogramm erfordert einen Detektor, der breit ge-
streute Anforderungen erfiillen mu8. Ein préziser Nachweis von neutralen

Raum: G

und geladenen Teilchen iiber ein grofies Impulsspektrum und iiber den
gesamten Raumwinkelbereich ist hierfiir zwingend notwendig.

Neben einem Uberblick iiber das Design der PANDA-Software werden
die in Betracht kommenden alternativen Detektorkonfigurationen vorge-
stellt und anhand von Simulationsstudien geeigneter Zerfallskanile beur-
teilt.

Gefordert durch das bmb+f (06 B0 105).

HK 3.4 Mo 15:15 G

Omega Production in Proton- and Pion-Nucleus Reactions with
HADES* — ¢BJORN SPRUCK and DiPAK MISHRA for the HADES col-
laboration — 2. Physikalisches Institut, Universitidt Gielen

One of the exiting topics in nuclear physics is the modification of ex-
perimentally observable properties of vector mesons such as mass and
width in a nuclear medium. First evidence for nuclear modifications
of vector mesons was found in ultrarelativistic heavy ion collisions [1].
A mass change of the w in photoproduction was recently observed by
CBELSA/TAPS [2]. A standard approach is the measurement of the
electromagnetic decay of light vector mesons with dilepton spectroscopy.
Future experiments with the HADES detector at GSI will address this
question in 7m-A and p-A reactions, where the w has a resonable probabil-
ity to decay inside the nucleus. Progress in the preparation of the m-beam
and the experiments will be reported. In parallel simulations with a HSD
transport model including the full detector acceptance are carried out to
compare expected signal to background ratios in 7-A and p-A reactions.
Results of these simulations will be presented.
[1] G. Agakichiev et al., PRL 75 1272 (1995)
[2] D. Trnka et al., PRL 94 192303 (2005)

*This work is supported by BMBF and GSI

HK 3.5 Mo 15:30 G
Elektron-Positron Paarproduktion in C+C Kollisionen bei
E=1AGeV * — oT. CHrisT fiir die HADES-Kollaboration —
Technische Universitat Miinchen, Physikdept. E12, 85748 Garching
Die HADES-Kollaboration hat die Produktion von ete -Paaren in
C+C Kollisionen bei einer Strahlenergie von 1 AGeV gemessen. Von be-
sonderem Interesse sind dabei Beitriige aus Zerfillen der 7 - und p/w -
Mesonen, fiir die die Einschuenergie unter der Produktionsschwelle im
freien Nukleon-Nukleon Sto liegt. Wir berichten iiber die in der Da-
tenanalyse verwendeten Verfahren zur Separation des et /e~ Signals und
der Untergrundunterdriickung. Invariante Massenverteilungen der ete™-
Paare werden vorgestellt und mit Ergebnissen fritherer Messungen sowie

Vorhersagen von Transportmodellen verglichen.
* gefordert durch BMBF (06MT190) und GSI (TM-KR2).

HK 3.6 Mo 15:45 G
Reconstruction of Exclusive Channels in Elementary Reactions
with HADES. — eT1aGo PEREZ for the HADES collaboration — I
Physikalisches Institut, Heinrich-Buff-Ring 16, 35392, Gieen.

For the HADES experiment, which investigates the dilepton produc-
tion in heavy ions reactions at GSI, the thorough understanding of the
elementary sources, as well as the detector efficiency is crucial to explain
the dilepton spectra of heavy ions at medium energy, from 1 to 2 GeV
per nucleon.

In the year 2004 HADES has had its first production proton-proton run
with a beam of 2.2 GeV kinetic energy. The comparison between the
different decay channel of the n meson, thanks to the known relative
branching ratios of the hadronic, n — 7+7~7°, and Dalitz, n — ete 7,
decays will provide an important tool to understand the efficiency of our
detector.

The first results of exclusive reconstruction of the n hadronic decay chan-
nel with HADES as well as the analysis methodology will be presented.
This work was supported by BMBF, DFG and GSI.
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Montag

HK 4 Kernphysik/Spektroskopie

Zeit: Montag 14:00-16:00

HK 4.1 Mo 14:00 C

Single-particle structure of "He* — eN. RyEzavEva!, C.
BAUMER?, A. VAN DEN BERG? L.V. CHULKOV* D. FREKERSZ,
D. DE FRreENNE®, P. HAEFNER?, E. JacoBs®, H. JOHANSON?, Y.
KaLMykov!, A. NEGRET®, P. vON NEUMANN-COSEL!, L. POPEscU®,
S. RAKERS?, A. RICHTER!, G. SCHRIEDER!, A. SHEVCHENKO,
H. SmmoN®, and H.J. WORTCHE® — lInstitut fiir Kernphysik, TU
Darmstadt, Germany — 2Institut fiir Kernphysik, Universitit Miinster,
Germany — °*KVI Groningen, Netherlands — “GSI Darmstadt,
Germany — SKurchatov Institute, Moscow,Russia — SUniversiteit
Gent, Belgium

The disappearance of the usual magic numbers in extremely neutron-
rich nuclei implies a considerable modification in the spin-orbit interac-
tion. Recent experiments give contradictory statements about a possible
existence of the py/» spin-orbit partner of the “He ground state with a
dominant ps/; single-particle character. In order to clarify this question a
study of the "Li(d,2He)"He reaction has been performed using a 171 MeV
deuteron beam from the KVI cyclotron. A possible resonance at an exci-
tation energy E, ~ 1.5 MeV with a width I' >~ 2.0 MeV is suggested by
a decomposition of the spectrum using known resonances and quasifree
charge-exchange contributions, taking into account the cluster structure
of "Li. Gamow-Teller strengths for transitions to the lowest states in "He
are in remarkable agreement with results from ab initio Quantum Monte
Carlo calculations. The neutron spectroscopic factor S, of the “He ground
state is extracted by a R-matrix analysis.

*Supported by the DFG through SFB 634.

HK 4.2 Mo 14:15 C

Electron scattering study of the monopole transition to
the Hoyle state in '2C: Is there an a-condensate?* — eM.
CHERNYKH', H. FELDMEIER?, T. NEFF?, P. VON NEUMANN-COSEL!,
and A. RICHTER! — !Institut fiir Kernphysik, Technische Universitit
Darmstadt — 2Gesellschaft fiir Schwerionenforschung (GSI), Darmstadt
— 3NSCL, Michigan State University, USA

Electron scattering form factors for the ground state and the second
0F state (7.654 MeV, Hoyle state) in >C have been compiled in [1]. The
data, together with new measurements at low momentum transfer at
the S-DALINAC, are compared with microscopic calculations within the
Fermionic Molecular Dynamics model [2,3]. Excellent description of the
ground state and a reasonable description of the excited state is found.
Consequences for a possible interpretation of this state as an a-particle
condensate [4] are discussed.
(1] H. Crannell, private communication
[2] H. Feldmeier and J. Schnack, Rev. Mod. Phys. 72 (2000) 655
(3] R. Roth, T. Neff, H. Hergert, H. Feldmeier, Nucl. Phys. A745 (2004) 3
[4] A. Tohsaki, H. Horiuchi, P. Schuck, and G. Ropke, Phys. Rev. Lett.
87 (2001) 192501
*Supported by the DFG through SFB 634.

HK 4.3 Mo 14:30 C

High-accuracy mass measurements on neutron deficient
neon isotopes — eK. Braum'? S. BARUAH?, P. DELAHAYE?,
S. GrORGEM?, C. GUENAUT®, F. HERFURTH', A. HERLERT?, A.
KELLERBAUER?, H.-J. KLUGE', D. LUNNEY®, S. ScHwARzS, L.
SCHWEIKHARD?, C. WEBER!, and C. YAzIDJIAN'* for the ISOLTRAP
collaboration — 'GSI, 64291 Darmstadt, Germany — 2Inst. f. Physik,
Universitit Mainz, 55099 Mainz, Germany — 3Inst. f. Physik, Uni-
versitiat Greifswald, 17487 Greifswald, Germany — *CERN, Physics
Department, 1211 Geneva 23, Switzerland — SCSNSM-IN2P3-CNRS,
91405 Orsay-Campus, France — SNSCL, Michigan State University,
Fast Lansing, MI 48824-1321, USA

The atomic masses of the short-lived nuclides "Ne and "Ne have
been measured with the triple-trap mass spectrometer ISOLTRAP at
ISOLDE/CERN. The obtained mass excess for both nuclides deviates sig-
nificantly from the literature value, in the case of '"Ne by about 40keV.
The mass value of "Ne can be applied for a test of the isobaric mul-
tiplet mass equation with respect to an isospin T = 3/2 quartet. In
addition, both masses can contribute to the data analysis of collinear
laser-spectroscopy experiments where mean-square nuclear-charge radii
are determined.

Raum: C

HK 4.4 Mo 14:45 C

RISING: Fragmentation relativistischer radioaktiver Strahlen
und ”In-beam” Gamma-Spektroskopie — eFRANK BECKER!,
M. BENTLEY?, G. HaMMmoOND? und M. TaYLOR? fiir die RISING-
Kollaboration — 'GSI Darmstadt — 2University of York

Im Rahmen des RISING (Rare ISotope Investigations at GSI) Projek-
tes wurden unter anderem Doppelfragmentationsreaktionen untersucht:
stabile Strahlen mit relativistischer Energie (600 - 1000 AMeV) wurden
auf ein 9Be Target am Eingang des FRS (FRagment Separator) geschos-
sen. Mittels FRS wurden exotische Kerne aus den produzierten Fragmen-
ten selektiert und zum Endfokus des Spektrometers geleitet. Dort trafen
die ausgesuchten Kerne auf ein zweites 9Be Target und konnten so noch-
mals fragmentiert werden. Das zweite Target war von einem Gammaspek-
trometer, bestehend aus EUROBALL CLUSTER Detektoren, umgeben,
so dass die von den angeregten exotischen Kernen emittierte Gamma-
strahlung gemessen werden konnte. Die in der Doppelfragmentation pro-
duzierten Fragmente wurden in einem CAlorimeter TEleskop (CATE)
identifiziert. Die durch die Doppelfragmentation populierten Zusténde
verschiedenen Spins werden mittels gammaspektroskopischer Methoden
untersucht. Die Abhéngigkeit der Drehimpulsverteilung von der Anzahl
der in der Fragmentation abgedampften Nukleonen wird analysiert und
mit theoretischen Vorhersagen verglichen.

HK 4.5 Mo 15:00 C

Search for EO0 Transitions in Mg Isotopes around the Island
of Inversion* — eW. SCHWERDTFEGER!, D. HaBs', T. KrROLL?, R.
KRUCKEN?, T. MORGAN!, O. ScHAILE!, M. SEwTz!, P. THIROLF!,
and K. WIMMER! for the IS414 collaboration — !Department fiir Physik,
Ludwig Maximilians Universitdt Miinchen — 2E12, Technische Univer-
sitdt Miinchen

Around the island of inversion a coexistence of spherical and deformed
0" states in neutron rich Mg nuclei is predicted. Resulting from a fast
timing experiment on **Mg at ISOLDE the 1789 keV state is expected
to be a candidate for the deformed 0T state with a potentially strong EOQ
decay branch to the sperical 0" groundstate. To search for this decay an
exploratory experiment was performed using a Mini-Orange spectrometer
for the detection of the EO decay. The expected strong EO branch could
not be confirmed, however a limit for the E0 strength p*(E0) < 0.26 (in-
tensity < 0.1%) could be derived. An improved experimental setup is in
preparation which will allow for an increased sensitivity by about a factor
of > 750 through a coincidence measurement of EQ decay electrons and 3
decay background. Thus the presently dominating 3 background will be
drastically suppressed. According to estimates the expected EO strength
from the deformed 0T state can be expected for p?(E0) ~ 0.02 — 0.26,
which will be clearly within reach with our improved setup.
*Supported by BMBF under contract 06 ML 1861.

HK 4.6 Mo 15:15 C

Die elektrische Quadrupolstirke unterhalb der Quadrupolrie-
senresonanz in magischen Kernen* — eJ. ENDERS, C. HESSLER,
O. KARG, P. vON NEUMANN-COSEL und V.YU. PONOMAREV — In-
stitut fiir Kernphysik, TU Darmstadt

In einem Photonenstreuexperiment am halbmagischen Kern %Cr,
das am supraleitenden Darmstiddter Elektronenlinearbeschleuniger
S-DALINAC durchgefiihrt wurde, konnten keine Hinweise auf elektri-
sche Quadrupolstirke (E2-Stérke) zwischen 4 und 9.5 MeV gefunden
werden. Damit weicht die E2-Stérkeverteilung unterhalb der isoskalaren
Quadrupolriesenresonanz  (GQR) stark von den doppeltmagischen
Kernen 94Ca ab [1], in denen die energiegewichtete E2-Summenregel
(EWSR) unterhalb von 10 MeV zu 25% bzw. 40% ausgeschopft
wird. Wir diskutieren diesen Befund im Lichte mikroskopischer
Modellrechnungen und einer systematischen Betrachtung halbmagischer
und doppelt magischer Kerne in einem weiten Massenbereich. Es zeigt
sich, dass in doppelt magischen Kernen die EWSR unterhalb der GQR
starker ausgeschopft wird als in den halbmagischen Kernen. Die nicht
energiegewichtete totale E2-Stéirke bei Energien unterhalb der GQR ist
aber in allen untersuchten Kernen vergleichbar.
[1] T. Hartmann et al., Phys. Rev. Lett. 85, 274 (2000); Phys. Rev. C 65,
034301 (2002)
*Gefordert durch die DFG im Rahmen des SFB 634.



Physik der Hadronen und Kerne

Montag

Gruppenbericht HK 4.7 Mo 15:30 C

Mirror symmetry of new subshell closures: *Ca vs %S —
ePIETER DOORNENBALY? and PETER REITER? for the RISING col-
laboration — 'GSI Darmstadt, Germany — 2Univ. Kéln, Germany
The new N,Z=14(16) shell stabilisation and the N=20 shell quenching
in 32Mg are supposed to be caused by the monopole part of the nucleon-
nucleon residual interaction. Disregarding the different neutron binding
energy an isospin symmetric scenario is expected for the N=16-20 mir-
ror region and can be verified by experiments along the light Ca (Z=20)
isotopes. The 2*Ca ions were produced by secondary fragmentation reac-

HK 5

Zeit: Montag 14:00-16:00

HK 5.1 Mo 14:00 B

Pion-photon exchange nucleon-nucleon potentials — eNORBERT
KAISER — Physik-Dept. T39, TU Muenchen, 85747 Garching

We calculate in chiral perturbation theory the long-range isospin-
violating NN-potential generated by pion-photon exchange. The leading
order term and the dominant next-to-leading correction (proportional
to the large isovector magnetic moment k, = 4.7 of the nucleon) turn
out to be of similar size but_opposite in sign. The corresponding spin-
spin and tensor potentials Vgr(r) in coordinate space have a simple
analytical form. We consider also effects from virtual A-isobar excita-
tion as well as other isospin-breaking contributions to the 27-exchange
NN-potential induced by additional one-photon exchange. The dominant
two-loop 2my-exchange potential proportional to the large isoscalar p-
wave mN-coupling c3 is also evaluated. Our analytical results are in form
such that they can be easily implemented into phase-shift analyses and
few-body calculations.

HK 5.2 Mo 14:15 B
Chiral extrapolations of lattice QCD results: perspectives and
uncertainties — eBERNHARD MUSCH, MASSIMILIANO PROCURA,
THOMAS HEMMERT, and WOLFRAM WEISE — Institute for Theoretical
Physics (T39), TU Miinchen, Germany

Lattice QCD calculations are so far performed with up- and down-
quark masses typically more than 5 times as large as their physical val-
ues; nevertheless they provide valuable input for the determination of
parameters of chiral effective field theory. The quark mass dependence
of the nucleon mass [1] can be successfully matched to lattice data [2].
Finite volume corrections [2] increase the data base further. We explore
the statistical uncertainty and the convergence of the perturbative series.
The fit function turns out to be statistically well constrained.

We also fit the one-loop formulae [3] to pion and kaon mass data from
MILC [4] and discuss the validity of the Gell-Mann - Oakes - Renner
relation.

Supported in part by BMBF and DFG.

[1] M. Procura, T. Hemmert, W. Weise, Phys. Rev. D69 (2004) 034505
(2] A. Ali Khan et al., Nucl. Phys. B689 (2004) 175-194

[3] J. Gasser, H. Leutwyler, Nucl. Phys. B250 (1985) 465

[4] C. Aubin et al., Phys. Rev. D70 (2004) 094505

HK 5.3 Mo 14:30 B

Chiral dynamics of nuclear matter — eMONIKA MUHLBAUER,
NORBERT KAISER, and WOLFRAM WEISE — Physik-Department, Tech-
nische Universitdt Miinchen, D-85747 Garching, Germany

In the framework of chiral perturbation theory, we investigate binding
and saturation of nuclear matter through explicit two-pion exchange dy-
namics. Excitations of virtual A(1232)-isobars and associated three-body
forces are systematically taken into account. The high momentum compo-
nents of the pion-loop integrals are regularized by a m N N-vertex function
of monopole type. In adjusting the monopole mass (the single parameter)
to A = 1.18GeV, the empirical saturation point of nuclear matter can be
well reproduced: py = 0.158 fm =3, Ey = —16.8MeV . Variations of A can
be compensated by two contact interactions contributing as ksf and k? to
the energy per particle. In the same framework, we study the equation of
state of pure neutron matter, the density-dependent asymmetry energy
and the single-particle potential (nuclear mean field).
Supported in part by BMBF and GSI.

tions of a secondary Ca beam of 200 AMeV impinging on a 0.7 g/cm?
9Be target at the FRS focal plane. Gamma-rays were observed by the
Ge Cluster detectors, the MINIBALL spectrometer, the HECTOR array
of the RISING setup and recorded together with particle and position
information. The 2% excitation energy in **Ca of 3017(24) keV is 270 keV
lower than its T=2 mirror 3°S. Shell model calculations were performed
using a 190 core, the sd shell isospin symmetric interaction USD and ex-
perimental single particle energies (SPE) from 170 and 7O. Preliminary
results reproduce the energy shift qualitatively indicating that a major
part of it is due to the Thomas-Ehrmann shift of A=17 SPE.

Theorie

Raum: B

HK 5.4 Mo 14:45 B

Volume dependence of the chiral phase transition — e BERTRAM
KLEIN!, JENS BRAUN?, HANS-JURGEN PIRNER?, and AMIR H. REZA-
EIAN? — 1GSI, Planckstrasse 1, 64159 Darmstadt — 2Institut fiir The-
oretische Physik, Universitiat Heidelberg, Philosophenweg 19, 69120 Hei-
delberg

We investigate chiral symmetry restoration at finite temperature in a
finite volume for the quark-meson model, using renormalization group
methods. We determine the dependence of the transition temperature on
the size of the spatial volume and on the value of the current-quark mass.

We find that the transition temperature is only weakly volume-
dependent for large current-quark masses, but depends strongly on the
volume for small current-quark masses and correspondingly for small
pion masses. We also find a clear dependence on the choice of the quark
boundary conditions for the spatial directions. We conclude from our
model results that finite-volume effects should remain small for volume
sizes of the order of 2 fm, if pion masses are about 300 MeV, but that
they can become significantly larger if the pion mass is decreased to more
realistic values.

HK 5.5 Mo 15:00 B

Utilizing covariant BChPT for chiral extrapolations — eT0OBIAS
A. GaIL and THOMAS R. HEMMERT — Institut fiir theoretische Physik
T39, Physik Department der TU-Miinchen

We discuss the use of covariant BChPT for chiral extrapolations. We
explain the difference between MS and IR [1] regularization and use a
new variant of IR [2] to connect the ChEFT results both to dispersion
theory and to nonrelativistic approaches like HBChPT.
We use all three methods to calculate the quark mass dependence of the
nucleon mass and of the nucleon anomalous magnetic moment at order
p* in covariant BChPT and apply our results to chiral extrapolations of
lattice data [3],[4] for these quantities.
Work supported by BMBF and I3HP.
[1] T. Becher and H. Leutwyler, Eur.Phys.J C9:643 (1999).
[2] T. Gail and T. Hemmert, forthcoming.
[3] M. Gockeler et al. (QCDSF Collaboration), Phys.Rev. D71:034508
(2005).
[4] A. Ali Khan et al. (QCDSF-UKQCD Collaboration), Nucl.Phys.
B689:175 (2004).

HK 5.6 Mo 15:15 B

Verbesserung des UV-Verhaltens in baryonischer chiraler
Storungstheorie — eDALIBOR DJjukaNovic, MATTHIAS R.
SCHINDLER, JAMBUL GEGELIA und STEFAN SCHERER — Institut
fiir Kernphysik, Johannes Gutenberg-Universitat, J. J. Becherweg 45,
55099 Mainz

Wir stellen eine neue Formulierung der baryonischen chiralen
Storungstheorie (BChPT) wvor, in der die Propagatoren durch
zusétzliche Terme mit hoheren Ableitungen modifiziert werden. Die
so erhaltenen Propagatoren weisen ein verbessertes UV-Verhalten
auf. Die Modifikation kann als Regularisierungsschema mit einem
smooth cutoff interpretiert werden, wobei es alle Symmetrien erhalt
und damit die Ward-Identitdten erfiillt. Unsere Formulierung ist
sowohl auf den Vakuum- und 1-Nukleon-Sektor als auch auf den
Wenig-Nukleonen-Sektor anwendbar. So sind die Gleichungen (Bethe-
Salpeter, Lippmann-Schwinger, usw.) fiir die Streuamplituden des
Wenig-Nukleonen-Sektors frei von UV-Divergenzen. Ein Vorteil unserer
Formulierung ist, dass der cutoff ein freier Parameter der allgemeinsten
Lagrangedichte ist und somit nicht entfernt werden muss.
[1] Phys. Rev. D 72, 045002 (2005)
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Gruppenbericht HK 5.7 Mo 15:30 B
Relativistic nuclear energy density functional constrained by
low-energy QCD — ePA0LO FINELLI!, NORBERT KAISER?, DARIO
VRETENAR?, and WOLFRAM WEISE2 — !Physics Department, Univer-
sity of Bologna and INFN — 2Physics Department, Technical University
of Muenchen — 3Physics Department, University of Zagreb

A relativistic nuclear energy density functional is developed, guided
by two important features that establish connections with chiral dynam-

ics and the symmetry breaking pattern of low-energy QCD: a) strong
scalar and vector fields related to in-medium changes of QCD vacuum
condensates; b) the long- and intermediate-range interactions generated
by one-and two-pion exchange, derived from in-medium chiral perturba-
tion theory, with explicit inclusion of A(1232) excitations. Applications
are presented for ground-state properties and collective excitations, in
particular Gamow-Teller and TAS resonances.
Work supported in part by BMBF, GSI, MURST and INFN.

HK 6 Kern- und Teilchen-Astrophysik

Zeit: Montag 14:00-16:00

Gruppenbericht HK 6.1 Mo 14:00 E

Von Geoneutrinos bis zum Protonzerfall: Das physikalische
Potential von LENA eLOTHAR OBERAUER', FRANZ VON
FEILITZSCH', MARIANNE GOEGER-NEFF', KATHRIN HOCHMUTHZ,
TERESA MARRODAN UNDAGOITIA', WALTER POTZEL! und MI-
CHAEL WURM' — !Physik-Department E15, Technische Universitit
Miinchen, *James-Franck-Str., 85748 Garching — ?Max Planck Institut
fiir Physik, Fohringer Ring, Miinchen

Mit LENA (Low Energy Neutrino Astronomy) wird ein 50kt gros-
ser Szintillationsdetektor vorgeschlagen. Ein moglicher Standort befindet
sich in dem finnischen Untergrundlabor bei Pyhésalmi. Die physikalische
Zielsetzung von LENA umfasst unter anderem die Messung solarer Neu-
trinos, Supernovae Neutrinos, Hintergrundneutrinos vergangener Super-
novae, terrestrischer Neutrinos, aber auch die Suche nach Baryonzahl-
verletzung, wie sie z.B. von supersymmetrischen Modellen vorhergesagt
werden. In dem Vortrag wird das physikalische Potential von LENA dis-
kutiert und technische Untersuchungen zum Szintillator vorgestellt.

Gruppenbericht HK 6.2 Mo 14:30 E

EURECA: The Future of Cryogenic Dark Matter Search in Eu-
rope — eWOLFGANG RAU for the EURECA collaboration — Physik-
Department E15, Technische Universitdt Miinchen, James-Franck-Str.,
85748 Garching

Strong observational evidence points towards the existence of large
amounts of a so far unknown type of non-baryonic matter, not accessible
to direct astronomical observations (hence called Dark Matter), which
dominates the matter content in the Universe. Supersymmetric exten-
sions of the Standard Model of Particle Physics predict the existence
of Weakly Interacting Massive Particles (WIMPs). These particles are
among the best motivated candidates to solve the Dark Matter problem.

Many experiments started to directly search for WIMPs via a possi-
ble interaction with nuclei. Cryogenic detectors, measuring the energy
deposition via thermal signal and discriminating ionizing background
events via a second, scintillation or ionization signal provide presently
the best sensitivity, just entering the parameter range of interest for su-
persymmetric WIMPs. To explore the most interesting parameter range
larger experiments are necessary. EURECA is a new project, based on
the WIMP search experiments CRESST and EDELWEISS, aiming for
a ~1 ton cryogenic detector to explore most of the parameter region
predicted by supersymmetry.

HK 6.3 Mo 15:00 E

New Results from the Counting Test Facility CTF at the
Gran Sasso Underground Laboratory — eDAVIDE D AN-
GELO, FRANZ VON FEILITZSCH, LOTHAR OBERAUER, and MARIANNE
GOEGER-NEFF for the Borexino collaboration — Technische Universitét
Miinchen, Physik-Dpt. E15

With the CTF a new limit on the flux of electron antineutrinos from
the Sun has been obtained in the energy range 1.8 MeV < E, < 8 MeV.
Only one event was observed during an exposure time of ~ 7ty. In this
talk the background as well as several contributions to the signal are dis-
cussed and the corresponding upper limit for solar neutrino conversion
into antineutrinos is shown. In addition the cosmogenic 'C production
has been measured. With these data the feasibility for CNO- and pep-
neutrino detection in the forthcoming Borexino is discussed.

HK 6.4 Mo 15:15 E
Der Status des Neutrinoexperiments Borexino — eLUDWIG NIE-
DERMEIER!, LOTHAR OBERAUER?, DAVIDE D ANGELO? und MARI-
ANNE GOEGER? — !Universitaet Tuebingen — 2Technische Universitaet
Muenchen

Raum: E

Der Neutrinodetektor Borexino, urspruenglich zur Erkundung der so-
laren 7Be-Neutrinorate entwickelt, sollte im Zuge an die aktuelle Situa-
tion angepasster Zielsetzungen wie der Messung von Antineutrinos aus
Supernovae, aus der Erde sowie aus Reaktoren, im Laufe eines Jahres
komplettiert werden, d.h. mit Fluessigszintillator gefuellt werden. Sein
Prototyp, der CTF-Detektor, kann aufgrund der Erfahrung aus den Ak-
tivitaetsmessungen waehrend der letzten Jahre zwar nicht das anfangs
fuer den Borexino-Detektor angestrebte Reinheitsniveau erreichen, ge-
waehrleistet allerdings eine Probe fuer die Funktionalitaet der aufgebau-
ten Reinigungs- und Fluessigkeitshandhabungssysteme. Insofern soll ein
CTF-Test mit einer bislang ungenutzten Destillationsanlage die unmit-
telbare Marschroute des Experiments aufzeigen, im Rahmen derer der
Borexino-Detektor auf schnellstem Wege gefuellt wird, sofern unerklae-
rbare Aktivitaetsmengen nach dem Test ausbleiben. Andernfalls stuen-
den zwei weitere Reinigungsmethoden, naemlich die Silikagelchromato-
graphie und die Wasserextraktion, bereit. Darueber hinaus erfuellt ein
Umbau des Abwassersystems am Gran-Sasso-Untergrundlabor die noe-
tigen Sicherheitskriterien fuer die Handhabung des Fluessigszintillators.
Der Vortrag geht auf den aktuellen Stand bezueglich dieser Problematik
sowie auf die Taetigkeiten waehrend des letzten Jahres ein.

HK 6.5 Mo 15:30 E

Das Myonveto fiir GERDA — eMARKUS KNAPP, MICHAEL BAU-
ER, PETER GRABMAYR, JOSEF JOCHUM und LUDWIG NIEDERMEIER
fiir die GERDA-Kollaboration — Physikalisches Institut I, Universitit
Tiibingen

Das GERmanium Detector Array ist ein Experiment zum neutrino-
losen doppelten Betazerfall des "*Ge. Im Rahmen dieses Experimentes
wird ein Myonveto entwickelt, bestehend aus einem Cherenkov-Detektor
und Plastikszintillatordetektoren. Die Funktion des Vetos wird durch um-
fangreiche Monte-Carlo-Rechnungen simuliert. Von besonderer Bedeu-
tung ist hierbei die Optimierung der Anordnung der Photomultiplier des
Cherenkov-Detektors.
[1] The GERmanium Detector Array, Proposal to LNGS, 2004

Gefordert vom BMBF.

HK 6.6 Mo 15:45 E
Current Status and Recent Results of the COBRA experi-
ment — eDANIEL MUENSTERMANN for the COBRA collaboration —
Lehrstuhl fiir Experimentelle Physik IV, Universitit Dortmund, 44221
Dortmund

The COBRA experiment is aiming to use a large 3D array of CdZnTe
semiconductor detectors to search for B(-decays of 9 Cd, Zn and Te
isotopes, 4 among them being subject to one of the 8t 3"-decay chan-
nels. Once Ovf~ G~ -decay has been confirmed, these decay channels are
expected to yield important information for the disentanglement of the
underlying mechanisms while being largely ignored by other experiments.

The collaboration has operated a 2x2 detector protoype since 2003
in the Gran Sasso underground laboratory (LNGS) and used it to de-
velop scalable technologies that are well-suited for low-level measure-
ments. First physics results and half-life limits from the measurements
performed at LNGS with this setup are reported.

As the next step towards a large-scale setup, a 4x4x4 detector proto-
type is currently being commissioned which will be used to prove the scal-
ability of the concept and gain experience in operating a multi-detector
array. The concept of the setup and the current status of the 64-detector
array are presented.
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HK 7 Instrumentation und Anwendungen

Zeit: Montag 14:00-16:00

Gruppenbericht HK 7.1 Mo 14:00 H

Upgrade des RICH Detektors fiir das COMPASS Experiment
— oCHRISTIAN SCHILL, H. FISCHER, F.H. HEINSIUS, K. KONIGSMANN
und F. NERLING fiir die COMPASS-Kollaboration — Physikalisches In-
stitut der Albert-Ludwigs-Universitéit Freiburg, Hermann-Herder Str. 3,
79104 Freiburg

Teilchenidentifikation bei hoher Teilchenmultiplizitét ist ein wesentli-
cher Aspekt vieler gegenwirtiger und zukiinftiger Hochenenergie-Experi-
mente. Der Upgrade des RICH Detektors des COMPASS-Experiments
am CERN erfordert eine neue Technologie zum Nachweis von Cerenkov-
Photonen mit Zihlraten im Zentrum des Detektors von mehreren 10°
pro Kanal und ein Auslesesystem, das Triggerraten von bis zu 100 kHz
erlaubt.

Diese Anforderungen werden durch einen RICH erfiillt, der im Zentrum
mit Multi-Anoden Photomultipliern und einer schnellen Ausleseelektro-
nik basierend auf dem MAD4-Diskriminator und dem totzeitfreien F1-
TDC Chip ausgestattet ist. Eine Linsen-Teleskop aus einer spérischen
und einer asphirischen Linse fokussiert die Cherenkov-Photonen auf den
jeweiligen Photomultiplier. Aufierhalb der zentralen Region, wo die Zahl-
raten niedriger sind, wird der bestehende Photon-Nachweisdetektor aus
Csl Photokathoden und Vieldraht-Proportionalkammern durch eine neue
Ausleseelektronik basierend auf APV-Vorverstérkern und Flash-ADCs
modernisiert.

Dieses Projekt wird mit Unterstiitzung des BMBF durchgefiihrt.

HK 7.2 Mo 14:30 H

Ein hochintegriertes analoges Auslesesystem fiir den COM-
PASS RICH-Detektor — eBERNHARD KETZER fiir die COMPASS-
APV4RICH-Kollaboration — Technische Universitdt Miinchen, Physik
Department, D-85748 Garching, Germany

Ein zentraler Bestandteil des COMPASS-Experiments am CERN ist
sein RICH-Detektor, der Teilchen mit Impulsen zwischen 5 und 50 GeV /¢
identifizieren soll. Cerenkov-Photonen aus dem C,F1o-Radiatorgas wer-
den in Vieldrahtkammern mit Csl-Photokathoden nachgewiesen. Um
den Detektor auch bei sehr hohen Teilchenraten effizient betreiben zu
konnen, wurde ein schnelles analoges Auslesesystem entwickelt, das auf
dem APV25 Mikrochip basiert. Dieser hochintegrierte Chip tastet die
Eingangssignale von 128 Kanélen kontinuierlich ab und erlaubt so die Re-
konstruktion des zeitlichen Verlaufs des Signals relativ zum Trigger. So-
mit kénnen, wie in einem Test bei nominaler COMPASS-Strahlintensitét
gezeigt wurde, zufillige Ereignisse eliminiert werden, die bei den sehr
hohen Teilchenraten in COMPASS bisher zu einem signifikanten Unter-
grund fiihrten. Dariiber hinaus verringert das neue Auslesesystem die
Totzeit pro Ereignis betrichtlich, wodurch eine Erhchung der Trigger-
rate bis zu 100 kHz moglich wird. Der Ausbau des COMPASS RICH-
Detektors mit mehr als 62000 Kanélen der neuen Ausleseelektronik hat
begonnen und soll bis zur Strahlzeit 2006 abgeschlossen sein. Die ho-
he Integration erlaubt es dabei, die Kosten fiir die gesamte Auslesekette
vom Analog-Chip iiber 12-Bit Pipeline-ADC bis zur PCI-Karte im DAQ-
Rechner auf einem duflerst niedrigen Niveau zu halten.
Gefordert vom BMBF und dem Maier-Leibnitz-Labor der TU und LMU Miinchen.

HK 7.3 Mo 14:45 H

Status of the ToF Upgrade with MMRPC for the FOPI De-
tector — eMLADEN KIS for the FOPI collaboration — Gesellschaft fiir
Schwerionenforschung, , Planckstr. 1, D-64291 Darmstadt

FOPI at GSI is a 47 detector for charged particles. Multi-strip Multi-
gap Resistive Plate Counters (MMRPC) are developed as an upgrade for
the FOPI-ToF system aiming to improve FOPI’s particle identification
capability for the search of rare particles in the SIS18 energy range. The
final detector will be installed in a barrel-shape geometry surrounding
FOPI’s Central Drift Chamber. This barrel consists out of 30 modules,
each housing 5 MMRPCs. In our final design of the MMRPC we have
achieved a single-hit time resolution oy < 70 ps with efficiencies better
than 98%. For the readout of 4800 channels we have developed a new
electronics with an intrinsic (electronic) resolution oy < 25 ps. We will
discuss the performance of the system including its multihit capability
and report on the progress in the construction of the MMRPCs.

Raum: H

HK 7.4 Mo 15:00 H

The ALICE Transition Radiation Detector - Tuning the Elec-
tron Trigger with Cosmic Tracks — eBOGDAN VULPESCU for the
ALICE TRD collaboration — Physikalisches Institut der Universitaet
Heidelberg, Germany

The Transition Radiation Detector (TRD) plays an essential role in
the early trigger levels (LO and L1) of the ALICE detector. With a short
latency (6.1 microseconds) and large tracking granularity (1.2 million
channels), the TRD will select high momentum particles (jets) and iden-
tify (di-)electrons from a few thousand tracks produced in heavy ions
collisions at the Large Hadron Collider. A stack of 6 TRD chambers has
been successfully tested at the CERN PS beam. The tracking and particle
identification can be further tested and tuned in the various parameters
of the online processing, with progressively advanced scheme of the final
data readout, by using the flux of cosmic rays at ground level. Cosmic
tracks will also be used in tests of the assembled set of chambers (super-
modules), investigating larger areas of the active detector volumes, and
for the alignment and calibration in the final setup. We present results
from different tests of the online/offline tracking, which are relevant for
the performance of the TRD as a trigger detector. This work is supported
by BMBF.

HK 7.5 Mo 15:15 H

Measurement of the Electron/Pion Separation with the ALICE
TRD Chambers — e ALEXANDER WILK — Institut fiir Kernphysik,
Miinster, Germany

Clean identification of electrons with a momentum p > 1 GeV/c is
one of the most important tasks of the ALICE Transition Radiation De-
tector (TRD). In 2004 a complete stack of final ALICE TRD chambers
has been tested for the first time at CERN. Measurements were carried
out using a mixed beam of electrons and pions at momenta from 2 to
10 GeV/c. During a test beam in 2002 with small prototype chambers an
improvement of the pion rejection by a factor of about 3 has been reached
with a neural network algorithm (NN) compared to a likelihood method
based on total deposited charge [1]. We now report on first results of the
electron/pion separation using a NN with final ALICE TRD chambers.

This work is supported by BMBF.
(1] C. Adler et. al., Nucl. Instr. Meth. Phys. Res. A 522 (2005) 364.

HK 7.6 Mo 15:30 H

Aufbau und Tests von Auslesekammern fiir den ALICE TRD
eSEDAT ALTINPINAR — Planckstr.1, 64291 Darmstadt, KP1-Gesellschaft
fiir Schwerionenforschung

Fiir das ALICE Experiment am CERN werden bei der GSI unter ande-
rem TRD Subdetektoren hergestellt. Bevor diese in den Hauptdetektor
implementiert werden, miissen sie vollstindig getestet und qualifiziert
werden.
In diesem Zusammenhang mochten wir die fiir die an der GSI gefertigten
Kammern durchgefithrten Tests vorstellen. Dabei handelt es sich um an
den Detektoren durchgefithrten Qualititstests, wie Gas Dichtigkeit und
Gleichformigkeit und Absolutwerte der Gasverstirkung sowie Tests fiir
Langzeit Stabilitét.

HK 7.7 Mo 15:45 H
Cherenkov Detector for WASA at COSY * — ePETER VLASOV!,
JAMES RITMAN', ANATOLY POVTOREYKO?, REGINA SIUDAK®, JENS
BIsPLINGHOFF?, and FRANK HINTERBERGER? for the WASA-at-COSY
collaboration — !Institut fiir Kernphysik, Forschungszentrum Jiilich,
52428 Jiilich — 2Laboratory of High Energies, Joint Institute for Nu-
clear Research, Dubna, Russia — 3Institute of Nuclear Physics, Polish
Academy of Sciences, Cracow, Poland — *Institut fiir Strahlen und Kern-
physik, Universitit Bonn, D-53115 Bonn
WASA (Wide Angle Shower Apparatus) is a large-acceptance detector
for charged and neutral particles. It has been operated at the CELSIUS
storage ring in Uppsala (Sweden) until June 2005 and has now been trans-
ferred to the Cooler Synchrotron (COSY) in Jiilich. The installation of
WASA at COSY will significantly enlarge the possibilities of the COSY
facility. The physics program of WASA at COSY can be summarized as:
symmetries and their violation, dynamical isospin breaking, decays of 7
and 7’ mesons. The WASA detector is currently being modified to cope
with the higher beam energy available at COSY. Major modifications will
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take place in the forward part of the detector. To increase the identifica-
tion power and the kinetic energy resolution a Cherenkov detector will
be added. The proposed Cherenkov detector consists of 80 wedge shaped
modules arranged symmetrically around the beam axis. Cherenkov light

emitted by charged particle will be transferred to a photomultiplier tube

by means of total internal reflection. The amplitude of the signal on the

PMT will give information about the kinetic energy of the particle.
*supported by BMBF and FZ-Jiilich.

HK 8 Elektromagnetische und Hadronische Sonden

Zeit: Montag 16:30-19:00

HK 8.1 Mo 16:30 F

Polarisierte strangeness-Photoproduktion an CBELSA-TAPS *
— oRALF EwWALD fiir die CBELSA-TAPS-Kollaboration — Physikali-
sches Institut, Universitdt Bonn

Eine zentrale Frage der Baryonspektroskopie ist die Existenz oder
Nichtexistenz der ”missing resonances” des Quark-Modells. Diese konnten
stark an Zerfallskanile koppeln, die Strangeness beinhalten. Daher wird
an ELSA die assozierte Kaon-Hyperon Produktion untersucht. Mit dem
CBELSA-TAPS-Aufbau wurden Messungen mit polarisierten Photonen
bis zu Photonenergien von 2.9 GeV durchgefiihrt. Der Vortrag behandelt
den derzeitigen Stand der Analyse des Reaktionskanals ¥ K?.

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

HK 8.2 Mo 16:45 F

Double pion photoproduction off the proton — eFABIEN ZEHR for
the CrystalBall TAPS collaboration — Institut fiir Physik, Klingbergstr.
82, 4056 Basel, Switzerland

The reactions ¥p — 7°7% and Jp — 77 7% have been measured from
threshold up to the second resonance region with the combined Crystal
Ball/TAPS detectors at the Mainz MAMI accelerator.
Chiral perturbation theory [1] predicts that the contribution of pion
loops to the double 7° cross section at threshold is dominant, which
is a unique case among other pion photoproduction channels. The
measurement of these cross sections at threshold provides important
tests of ChPT. In the second resonance region, particular attention is
given to the P;;(1440) resonance and its decay into p(m°7°)s_ypave and
A70. Measurement with polarized beams provide asymmetry observables
that are very sensitive to the internal mechanism of the reaction [2].
The data have been taken in 04/05 using a beam of tagged linearly
and circularly polarized photons up to 820 MeV. Decay particles
were detected using the 47 spectrometer made of the Crystal Ball in
combination with TAPS as forward wall. Preliminary results which
show a very large improvement of the statistical quality of the data in
comparison to previous experiments will be discussed.

[1] V. Bernard et al.: Nucl. Phys. A 580 (1994) 475-499
[2] L. Roca: Nucl. Phys. A 748 (2005) 192-205

HK 8.3 Mo 17:00 F

n and 77° photoproduction from complex nuclei — e THIERRY
MERTENS for the CBELSA-TAPS collaboration — Basel University,
Physic institut, Switzerland

Total photoproduction on the free nucleon shows a bump-like structure
around 800 MeV, attributed mainly to the excitation of the D;3(1520)
and the Si;(1535) resonances. Its disappearance for nucleus targets could
indicate in-medium modifications of the resonances. Self-consistent cal-
culations of the in-medium spectral functions of mesons and nucleons
resonances predict almost no effect on the Sj; but a strong broadening of
the Dy3 due to its strong coupling to the p. Experimentally those proper-
ties can be compared via the study of n (dominated by Si;) and double
7% (dominated by D;3) photoproduction from nuclei. Measurements for
carbon, calcium, niobium and lead targets have been done at the ELSA
accelerator with the combined Crytall Barrel and Taps detectors. Final
results will be discussed in view of the resonance in-medium properties.

HK 84 Mo 17:15 F
m7 photoproduction and the mean free path of pions — eOLIVER
Buss, Luis ALVAREZ-RUSO, ULRICH MOSEL und PASCAL MUHLICH —
Institut fiir Theoretische Physik, Universitit Giessen, Germany

A method to describe the scattering of low-energy pions with nuclei
within a BUU transport model is presented. Considerable interest in such
low-energy events has been triggered by recent respectively ongoing 7
production experiments by the TAPS and by the CHAOS collaborations,
which both reported an effect which was interpreted as an in-medium mo-

Raum: F

dification of the o-meson. In these experiments the o-resonance is excited
in nuclei and it decays inside the nuclear medium into a low-energetic two-
pion final-state. The description of low-energy pions becomes therefore
critical in the analysis of the final-state effects of the latter experiments.

Implementing different scenarios of medium modifications, the mean
free path of pions in nuclear matter at low momenta and pion absorption
reactions on nuclei were studied and compared to data and to results
obtained via quantum mechanical scattering theory. Pursuing these stu-
dies it was shown, that also in a regime of a long pionic wave length
the semi-classical transport model still generates reasonable results. Re-
sults are presented for nuclear matter calculations, m-nucleus events in
the regime of 10MeV < T, < 150MeV and for photon-induced 77 pro-
duction off nuclei at incident beam energies of 400 — 500M eV . Utilising
only standard rescattering and absorption effects in the analysis of 77-
photoproduction reactions, we observe a downward shift of the invariant
mass of the mr-pairs when going from light to massive nuclei.
Supported by DFG.

HK 8.5 Mo 17:30 F

Polarisierte Omega-Photoproduktion an ELSA* — eFRANK
KLEIN fiir die CBELSA-TAPS-Kollaboration — Physikalisches Institut,
Universitét Bonn

Im Rahmen des CBELSA-TAPS Experimentes werden die Mechanis-
men der w-Erzeugung bei Photonenergien unterhalb 3.0 GeV unter Aus-
nutzung von Polarisationsobservablen untersucht. Die Reaktion p(vy,w)p
wird bei hohen Photonenergien durch diffraktive Produktion dominiert.
Bei Energien E, < 5 GeV trdgt hingegen auch der Mechanismus des
Meson-, inbesondere des 7°-Austausches signifikant zum Wirkunsquer-
schnitt bei. Im Bereich der Produktionsschwelle £, = 1.1 — 1.9 GeV
gibt es dariiberhinaus Hinweise, dafl auch s-Kanal-Resonanzen eine Rolle
spielen. Die schmale Breite des w und die Selektion des Isospins in der
Erzeugung ermoglicht es, den Beitrag von N*-Resonanzen zu untersu-
chen. Im Massenbereich von 1.7 — 2.1 GeV gibt es mehrere ”fehlende
Resonanzen”, fiir die zum Teil eine grofle Kopplungsstarke an wN vor-
hergesagt wird. Fiir die Identifikation moglicher Resonanzbeitrige sind
itber den Wirkungsquerschnitt hinausgehende Observablen aus Einfach-
und Doppelpolarisations-Experimenten notwendig.

Der aktuelle Stand der Analyse eines Pilotexperimentes mit linear po-
larisierten Photonen wird gezeigt.

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

HK 8.6 Mo 17:45 F

Modifikation der wm-Wechselwirkung in nuklearer Materie —
eRALF GREGOR fiir die Crystal Ball -Kollaboration — 2.Physikalisches
Institut, Giessen

In verschiedenen Experimenten wird nach einer Modifikation der
Eigenschaften von Hadronen im nuklearen Medium bei zunehmender
Temperatur und Dichte gesucht. Ein Beispiel dafiir ist die #7-
Wechselwirkung, die abhéingig vom Isospin untersucht werden kann.
Anzeichen einer Anderung der 7w Masse in nuklearer Materie wurde von
pioninduzierten Experimenten gefunden(1,2]. Die TAPS Kollaboration
untersuchte die Photoproduktion von 7°7° und 7°7* Paaren [3]. In
diesen Daten wurde eine Verschiebung der invarianten Massenverteilung
zur 27° Schwelle mit zunehmender nuklearer Massenzahl festgestellt.
Zur Verbesserung der Statistik wurde 2005 eine erneute Messung
dieser 2 Isospin-Kanile mit dem CBQMAMI Experiment durchgefiihrt.
Mit einer nahezu 47 Raumwinkelabdeckung konnte eine um fast 2
Grossenordnungen verbesserte Datenbasis erzielt werden. Dadurch ist
ein genaueres Eingrenzen des interessierenden Energiebereichs durch
engere Schnitte moglich, wodurch ein 7 -Impulsbereich ausgewihlt
werden kann, fir den Pionen eine grosse Weglédnge im Kern haben.
Erste Ergebnisse der analysierten Daten von den Nukliden C, Ca und
Pb werden in diesem Vortrag gezeigt.
[1] F.Bonutti et al., Nucl. Phys. A677,213 (2000)
[2] A.Starostin et al., Phys. Rev. Lett. 85, 5539 (2000)
[3] J.G.Messchendorp et al., Phys. Rev. Lett. 89, 222302 (2002)
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HK 8.7 Mo 18:00 F

Measurements of the Neutron Electric Form Factor (Gen) with
polarized 3He at MAMI — eBRICE ALAN OTT for the Al col-
laboration collaboration — Institut fiir Physik, Basel, Switzerland —
Physikalisches Institut, Tiibingen, Germany

Polarized ®He is suitable for using it as polarized neutron target due
to its special spin structure. Provided that an appropriate kinematics
is chosen, to a large extent both proton spins couple to zero. The best
kinematical choice is the region on top of the quasielastic peak where
several neutron form factor (Gen) measurements at MAMI were per-
formed. Double polarization experiments with the detection of both the
scattered electron and the knocked-out neutron are particularly sensitive
to Gen. However, corrections have to be taken into account to extract
information about Gen at small @2, Final State Interactions and Me-
son Exchange Currents. First preliminary results of Gen at Q?=0.25 and
Q*=0.15 (GeV/c)? will be shown.

HK 8.8 Mo 18:15 F
Helicity dependence of single pion photoproduction on the
deuteron — eMAURICIO MARTINEZ for the A2 collaboration and the
GDH collaboration — Institut fiir Kernphysik, Univ. Mainz, J.-J. Becher-
weg 45, 55099 Mainz
Pion photoproduction on the deuteron is an important tool to investi-
gate the reaction mechanisms on the neutron and an ideal testing ground
for theoretical models of the deuteron. Polarized and unpolarized differ-
ential cross section data for single pion photoproduction on the deuteron
below double pion threshold will be presented. The data was taken in the
framework of the GDH-experiment at MAMI using circularly polarized
photons and longitudinally polarized nucleons. The experimental setup
and the analysis method will be described. Three charged and neutral
single pion production channels were analyzed. Preliminary results will
be discussed and compared to previous experiments, theoretical calcula-
tions, and data on single pion photoproduction on the proton.

HK 8.9 Mo 18:30 F

Messung der Helizitdtsasymmetrie in der Doppelpion-
Photoproduktion — eDIRK KRAMBRICH fiir die A2-Kollaboration
und die CrystalBall-Kollaboration — Institut fiir Kernphysik,
Universitdat Mainz

Mit dem neuaufgebauten 47 Photonenspektrometer am Mainzer Mi-
krotron MAMI, bestehend aus dem Crystal Ball Detektor (672 NaJ Kris-
talle) und dem TAPS Detektor als Vorwirtswand (510 BaF, Kristalle),
wurden Daten zur Doppelpion-Photoproduktion am Proton von der Er-
zeugungsschwelle 307 MeV bis 820 MeV gemessen. Durch den Einsatz von
linear und zirkular polarisierten Photonen konnte neben dem differenti-
ellen Wirkungsquerschnitt auch die Photon- und Helizitdtsasymmetrie
bestimmt werden. Speziell die Helizitdtsasymmetrie ist iiber Interferenz-
terme auf Details des Produktionsmechanismus empfindlich. Erste Ergeb-
nisse fiir den 7%7° und 77+ Kanal werden vorgestellt und mit verschie-
denen Modellvorhersagen verglichen. Dieses Projekt wird im Rahmen des
SFB443 der DFG gefordert.

HK 8.10 Mo 18:45 F

Zwei-Photon-Austausch und Asymmetrie in der elastischen
Streuung transversal polarisierter Elektronen an unpolarisier-
ten Protonen — eSEBASTIAN BAUNACK fiir die A4-Kollaboration —
Institut fiir Kernphysik, Johannes Gutenberg-Universitit Mainz, J.J.
Becherweg 45, 55099 Mainz

Bei der Streuung transversal polarisierter Elektronen an unpolarisier-
ten Protonen treten sogenannte Normalspin-Asymmetrien auf, die auf
den Zwei-Photon-Austausch zuriickzufithren sind und die den Zugriff
auf den Imaginérteil der Zwei-Photon-Austauschamplitude ermoglichen.
Zur Grofle der Asymmetrie tragen auch angeregte hadronische Zwischen-
zustande bei.

Die Kollaboration A4 am Mainzer Elektronenbeschleuniger MAMI be-
sitzt mit dem Bleifluoridkalorimeter einen gut geeigneten Apparat, um
diese Asymmetrien zu vermessen. Die Messungen bei den Strahlenergien
855 MeV und 570 MeV mit den entsprechenden Impulsiibertrigen 0.23
GeV"2 und 0.11 GeV "2 werden vorgestellt.

HK 9 Elektromagnetische und Hadronische Sonden

Zeit: Montag 16:30-18:45

Gruppenbericht HK 9.1 Mo 16:30 G

Physics with WASA at COSY — eMAGNUS WOLKE for the WASA-
at-COSY collaboration Institut fiir Kernphysik, Forschungszentrum
Jilich, 52425 Jiilich, Germany

The physics programme for WASA at COSY focuses on the fate of fun-
damental symmetries and symmetry breaking patterns in hadronic sys-
tems, to extend our knowledge of aspects of QCD in the non—perturbative
regime. Precision studies of n and 7’ decays and dedicated production ex-
periments in isospin filtering reactions provide proper tools, and will be
the key experiments of the new experimental facility at COSY Jiilich.

Isospin symmetry breaking is probed by pseudoscalar decays that van-
ish in the chiral limit, i.e. decays 7 — 37 allow to derive the light
up—down quark mass difference. Charge symmetry breaking few—nucleon
reactions like dd — an® involve the same quark mass term, and can
be studied exclusively at COSY. Radiative n and 7' decays to vy and
7T~y are determined by the anomalous behaviour of the QCD effective
action under chiral transformation, reproduced in the Wess—Zumino
Witten Lagrangian. Higher order terms are expected to contribute to
the non-resonant part of the 77~ decay modes, but have not been un-
equivocally confirmed experimentally. CP symmetry in flavour conserving
processes will be probed in the semileptonic decay  — 7t~ ete™, and a
search sensitivity of the Standard Model prediction is aimed at in a test
of C violation for n — n%ete.

The physics programme with WASA at COSY is introduced and the
road map of the project towards first data taking beginning of 2007 is
outlined.

HK 9.2 Mo 17:00 G

Status of Two-Pion Production studies at CELSIUS-WASA* —

oF'. KREN, M. BasHkANOvV, H. CLEMENT, E. DOROSHKEVICH, O.

Kuakivova, T. SKORODKO, and G. J. WAGNER for the CELSIUS-
WASA collaboration — Physikalisches Institut, Universitit Tiibingen

Data for the 77 production in pp and pd collisions have been taken at

CELSIUS using the WASA 47 detector with pellet target in the energy

Raum: G

range from near-threshold up to 1.45 GeV. In most cases all ejectives
have been detected and identified providing up to 6 kinematical overcon-
straints.

Wheras the near-threshold data for ppr*7~ and ppr7® channels are
consistent with chiral dynamics and Roper excitation and its decay, the
data for T, > 1 GeV are dominated by the special (AA)y; configura-
tion - contrary to predictions. In addition the M o0 spectrum exhibits
a suprising enhancement at small masses reminiscent of Bose-Einstein
correlations. Preliminary results from the nn7* 7+ channel, however, are
not in favor of such a scenario. First results on the 77 isovector channels
pp—dnt7® and pp—pnrt7® will be presented.

The first channels analysed in case of pd collisions are *Her™7~ and
3Her7%. We again find a strong enhancement at low 77 masses, in the
m97% channel much more pronounced than in the 7+~ channel. In the
final run before the shutdown of CELSIUS data for dd—*Herm have been
taken.

* supported by BMBF (06 TU 201), DFG (Europ. Graduiertenkolleg),
Landesforschungsschwerpunkt (Quasiteilchen) and EU FP6 transnational
access program

HK 9.3 Mo 17:15 G
7 and 7~ production in NN collisions at Ty > 0.8 GeV —
¢O. KHAKIMOVA, T. SKORODKO, H. CLEMENT, M. BASHKANOV, F.
KRrEN, and G. J. WAGNER for the CELSIUS-WASA collaboration —
Physikalisches Institut, Universitéit Tiibingen
As a side aspect of our 77 production program we have measured and
analyzed the single pion production reactions pp — ppn® in the energy
range 0.8 GeV < T, < 1.1 GeV and pd — pspectatorPpm at T, = 895M eV .
In this energy range the world data base on differential cross sections is
still quite sparse. The data have been taken at CELSIUS using the WASA
47 detector with pellet target system. The particle identification in the
Forward Detector is done using the energy loss of the charged parti-
cles in the different layers of the Forward Trigger and Forward Range
Hodoscopes. The 7¥ identification in the Central Detector is done by
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reconstruction the M, spectrum. The 7~ identification in the Central
Detector has been made by magnetic field tracking and E-p method us-
ing the signal in the Scintilator Electromagnetic Calorimeter(SEC) and
in the Mini Drift Chamber(MDC). At the considered beam energies the
cms excess energies are very well matched to A-excitation in one of the
nucleons. Indeed, the ppr” data are in accord with the 7° production
processing exclusively via A'-excitation. In contrast the ppm~ data show
only a small influence of A’-excitation pointing to a strong dominance of
the isoscalar component in the incident channel. * supported by BMBF
(06 TU 201), DFG (Europ. Graduiertenkolleg) and EU FPG transna-

tional access program

HK 9.4 Mo 17:30 G

Single Pion Productions at 400 MeV: agreements and disagree-
ments with previous results — eE. DOROSHKEVICH, H. CLEMENT,
K. EHRHARDT, A. ERHARDT, and G.J. WAGNER for the COSY-TOF
collaboration — Physikalisches Institut, Uni. Tuebingen

The single-pion production channels pp — dat, pp — pna™ and
pp — ppr® have been measured at COSY at 950 MeV /c (T, = 397MeV)
by using the short version of the TOF spectrometer. Particle identifi-
cation and 4-momenta of charged particles have been obtained by mea-
surements of ToF, E and pixel coordinates. Neutron detection with an
efficiency of about 30% has been achieved by a hit in the calorimeter
accompanied with no hits in the preceding fiber and quirl hodoscope
layers.

Whereas the pnm™ channel is strongly influenced by A excitation it is
heavily suppressed in the ppm® channel. For the pnm™ channel our data
agree with previous PROMICE/WASA data [1]. But for the ppr® channel
our data for angular distributions, in particular for 7°, disagree substan-
tially from PROMICE/WASA data [2] and from the prediction of IUCF
phase shift results [4]. Our data, however, agree with CELSIUS-WASA
results [3] as well with predictions of Hanhart et.al. [5], which differ from
the IUCF phase shifts in the A-dependent Pp waves.

(1] R. Bilger et al., Phys. Lett. B446 (1999) 179

[2] R. Bilger et al., Nucl. Phys. A693 (2001) 633

[3] S.Keleta Licentiate Thesis 2004

[4] H.O.Meyer et.al.Phys.Rev. C63(2001)064002, C65(2002)024003

[5] P.Deepak, J.Haidenbauer, C.Hanhart Phys.Rev.C72(2005)024004
* - supported by BMBF(06TU201), Eur.Grad.Kolleg, COSY-FFE

HK 9.5 Mo 17:45 G

Measurement of pp — pK°7tA at ANKE. — e MIKHAIL NEKIPELOV
for the ANKE collaboration — Institut fiir Kernphysik, Forschungszen-
trum Jiilich, Germany

A study of the reaction pp — pK°mtA at the incident beam mo-
mentum of p, = 3.65 GeV/c has been performed at the ANKE magnetic
spectrometer at COSY-Jiilich. This channel has received some interest in
connection with the presumed pentaquark ©% (1530). At ANKE the anal-
ysis of this reaction is based on the coincident detection of four charged
particles: two protons, and positively and negatively charged pions. Both
K° and A have been identified and the 7+A missing mass distribution
was built. In the talk details of the data analysis will be discussed and
the final results will be presented.

HK 9.6 Mo 18:00 G
Study of hyperon and kaon production dynamics and their in-
teraction with nucleons at COSY-11 — eDIETER GRZONKA for the
COSY-11 collaboration — Institut fiir Kernphysik, Forschungszentrum
Jiilich, 52425 Jiilich, Germany
Results of investigations on the production of A and ¥ hyperons and
kaons in the collisions of nucleons will be presented. These studies aim
for the determination of the production dynamics as well as the hadronic

YN and KN interaction. Emphasis will be put on recent results of the
K*K~ meson pair and X% hyperon production.

Conclusions will be based on the comparison of close-to-threshold
excitation functions for the reactions pp — pAK™, pp — pXlKT,
pp — nK1TYt and pp — ppK T K~ with predictions assuming the kine-
matically available phase space to be homogeneously populated. The data
indicate that the X° hyperon interacts with a proton much weaker than
the A or the X7 The excitation functions for the above mentioned reac-
tions have been determined using the COSY-11 detection system, which
permits to study the creation of mesons and hyperons very close to the
kinematical threshold: down to a fraction of MeV in the excess energy.

Supported by FZ-Jilich, DAAD, and EU (FP6 HadronPhysics).

HK 9.7 Mo 18:15 G

Hyperonproduktion in pp-StéBen bei Uberschussenergien
von ca. 150 MeV* — eLEONHARD KARSCH, K.-TH. BRINK-
MANN, J. DIETRICH, S. DSHEMUCHADSE, H. FREIESLEBEN, R.
JAKEL, M. ScHULTE-W., W. ULLRICH und R. WENZEL fiir die
COSY-TOF-Kollaboration TU Dresden, Institut fiir Kern- und
Teilchenphysik

Das Flugzeitspektrometer COSY-TOF im Forschungszentrum Jiilich
zeichnet sich durch seine grofle Winkeliiberdeckung aus. Es erlaubt die
Messung von Flugzeit und -richtung aller langlebigen geladenen Teilchen
aus pp-Reaktionen, die im Laborsystem vorwérts emittiert werden.
In einer Strahlzeit wurden die vier Kanile der assoziierten Strangeness-
produktion pp — pK+A, pK+tX°, pKY* und nK X+ bei zwei Strahlim-
pulsen (Ppeam=2,95 und 3,2 GeV/c) untersucht und dafiir totale Wir-
kungsquerschnitte bestimmt. Fiir die Reaktionen ohne Neutron im Aus-
gangskanal sind auch differentielle Observablen zugénglich. Ein Vergleich
der Daten ist dadurch mit erhohter Prézision gegeniiber unabhéngigen
Einzelmessungen moglich.
Die Ergebnisse werden mit Aussagen von Mesonenaustauschmodellen
verglichen. Es zeigt sich, dass erst die Beschreibung differentieller Ob-
servablen, z.B. Winkelverteilungen und die invariante Masse des KX-
Subsystems, eine Moglichkeit bietet, verschiedene Modelle zu unterschei-
den.
* geférdert durch BMBF und FZ Jiilich

HK 9.8 Mo 18:30 G

Fermi motion effects in KA elastic scattering based on K*N
phase shifts — eHuGo F. ARELLANO! and H. V. vON GERAMB?
— Physics Department - FCFM, University of Chile, Av. Blanco En-
calada 2008, Santiago, Chile — 2Theoretische Kernphysik, Universitit
Hamburg, Luruper Chaussee 149, D-22761, Hamburg, Germany

The role of the nuclear Fermi motion and its implied off-shell effects
is discussed within a microscopic description for K t-nucleus elastic scat-
tering. Emphasis is made on the use of K*N bare potentials which
reproduce the available phase-shift data. To this effect we have gen-
erated Gel'fand-Levitan-Marchenko real and local inversion potentials
constrained to current KN phase shifts analyses from the NDC Data
Analysis Center [1]. These potentials, supplemented with a short range
non-Hermitian separable term, provide an exact representation of the
unitary and non-unitary S matrices. The resulting effective interaction,
in the form of the free-space off-shell ¢ matrix, is then convoluted with
the target ground state as prescribed by the full-folding optical model
approach for KT A scattering [2]. Applications to elastic collisions of K
from light closed-shell nuclei in the 400-1000 MeV /¢ momentum range
are presented and results are discussed.
[1] R. A. Arndt et. al, http://gwdac.phys.gwu.edu/
[2] H. F. Arellano and H. V. von Geramb, Phys. Rev. C 72, 025203 (2005)
Partial support provided by FONDECYT under Grant 1040938.

HK 10 Kernphysik/Spektroskopie

Zeit: Montag 16:30-18:45

Gruppenbericht HK 10.1 Mo 16:30 C
Nuclear moments and charge radii of n-rich Mg isotopes — eM.
KowaLska!, K. BLaum?!, K. FLANAGAN?, P. HiMPE?, P. LIEVENS?,
S. MALLION?, R. NEUGART!, G. NEYENS?, N. VERMEULEN?, and D.
YORDANOV? — MUniversitit Mainz, Germany — 2K.U. Leuven, Belgium

Among other observables, ground state properties of nuclei, such as mo-

Raum: C

ments and charge radii, contribute widely to our understanding of nuclear
structure, particularly in the context of shell closures. Of special interest
is the ’island of inversion’ around Z=10-12, where data shows that N=20
is not a magic number. Mg isotopes in this region were studied via laser
and G-NMR spectroscopy at ISOLDE, CERN. For laser spectroscopy
(#-2"Mg), the ion velocity is Doppler-tuned into resonance with laser
light and resonances are observed in fluorescence. To obtain magnetic
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and quadrupole moments, we measure the hyperfine structure (HFS),
and for charge radii, we determine the isotope shift for an atomic transi-
tion. B-NMR, (23133Mg) requires optical polarization and implantation
into a crystal. The HFS is seen in $-decay asymmetry, using Doppler tun-
ing, and NMR measurements are performed for the laser at resonance,
with changing radio-frequency. Disappearance of asymmetry yields the
Larmor frequency, and thus the g-factor. Recently we measured changes
in mean square charge radii for 2*~2"Mg, which we plan extending to more
n-rich isotopes, thus reaching the ’island of inversion’. We measured HF'S
for 27:2931Mg, and 3-NMR resonances of 22*'Mg yielding their g-factors
and the unknown spin of 3'Mg. Recently we also obtained $-asymmetry
signals of *3Mg. We will present experimental techniques, results and
their discussion.

HK 10.2 Mo 17:00 C

Low-level structure of °Ge from lifetime measurements follow-
ing a-transfer to %Zn ion beams* oJ. LESKE', K.-H. SPEI-
DEL', S. SCHIELKE', J. GERBER?, P. MAIER-KOMOR?, S.J.Q. ROBIN-
SsoN* Y.Y. SHARON®, and L. ZAMICK® — 'Helmholtz-Institut fiir
Strahlen- und Kernphysik, Univ. of Bonn, Bonn, Germany — 2Institut
de Recherches Subatomiques, Strasbourg, France — 3Physik.-Dept. TU
Miinchen, Garching, Germany — *Phys. Dept. Univ. of Southern Indi-
ana, Evansville, IN, USA — 5Rutgers Univ., New Brunswick, NJ, USA
The g factor of the 2] state in "°Ge has been remeasured employing the
a-transfer reaction to %Zn projectiles in combination with the technique
of transient magnetic fields. Ion beams of 180 MeV were provided by the
Munich tandem accelerator bombarding a multilayered target which con-
sisted of carbon on thin Gd and Cu layers. The de-excitation v rays were
measured with NaI(T1) scintillators and a Ge detector in coincidence with
forward emitted « particles (from the decay of ®Be) being registered in a
0° Si detector. Lifetimes of several excited states were measured using the
Doppler-Shift-Attenuation method. In the analysis of the 2] precession,
requiring corrections for feeding from the 4] state, a negative g factor
of the 4] state has to be assumed. This result would be consistent with
a recent g factor measurement on the isotonic ®Zn(47) [1]: the negative
g factor was attributed to a dominant gg/» neutron component in the
nuclear wave function. The results are interpreted in the framework of
large-scale fp shell model calculations.
*supported by the BMBF and DFG
(1] J. Leske et al., Phys. Rev. C72 (2005) 044301

HK 10.3 Mo 17:15 C

Spin- and Parity-Resolved Level Densities from High-
Resolution Hadron and Electron Scattering Experiments — oY.
KaLMykov!, J. CARTER?, R.W. FEARICK®, H. FUJITAZ, Y. FUJITA?,
P. vON NEUMANN-COSEL!, I. POLTORATSKA!, V.YU. PONOMAREV!,
A. RICHTER', A. SHEVCHENKO', and J. WAMBACH! — !Institut fiir
Kernphysik, Technische Universitit Darmstadt — 2School of Physics,
University of the Witwatersrand, South Africa — ®Physics Department,
University of Cape Town, South Africa — “Department of Physics,
Osaka University, Japan

Modern experiments allow to unravel the fine structure of giant reso-
nances even in heavy nuclei. High energy resolution along with excellent
selectivity achieved by a proper choice of the kinematics give a possibil-
ity to extract spin- and parity-separated level densities by means of an
autocorrelation analysis. A novel method [1] using the discrete wavelet
transform provides a nearly model-independent determination of the non-
resonant background which is crucial for the applicability of this tech-
nique. Results for 1* states in **Cu and “°Nb, 2~ states in *Ca, %8Ni
and %°Zr as well as 2% states in a broad range of nuclei are presented
in comparison with the predictions of state-of-the-art theoretical models
applied in astrophysical network calculations.
[1] Y. Kalmykov et al., Phys. Rev. Lett., in press.
* Supported by the DFG through SFB 634 and Ne 679/2-1.

HK 10.4 Mo 17:30 C

Lifetime and g factor measurements of radioactive °*Ti nuclei
following a-transfer to **Ca beams in inverse kinematics®™ —
oK.-H. SPEIDEL!, S. ScHIELKE'!, J. LESKE!, S.C. BEDI?, O. ZELL?,
P. MAIER-KOMOR?, S.J.Q. ROBINSON®, Y.Y. SHARONS, and L. ZAM-
1cK® — 'Helmholtz-Institut fiir Strahlen- und Kernphysik, Univ. of Bonn,
Bonn, Germany — 2Dept. of Physics, Panjab Univ., Chandigarh, India
— 3Inst. fiir Kernphysik, Univ. zu Kéln, Kéln, Germany — *Physik-
Dept. TU Miinchen, Garching, Germany — °Univ. of Southern Indiana,
Evansville, IN, USA — SRutgers Univ., New Brunswick, NJ, USA

The g factors and lifetimes of the 2] and 4] states in ®2Ti have been
measured for the first time using the technique of transient magnetic
fields and the Doppler-Shift- Attenuation method. The excited states were
populated in the a-transfer reaction to a *3Ca beam of 100 MeV, pro-
vided by the Cologne tandem accelerator, in collisions with carbon of
a multilayered target including Gd und Cu layers. The de-excitation ~
rays were measured in coincidence with forward emitted « particles (from
the decay of ®Be) being registered in a 0° Si detector. For the spin pre-
cession and angular correlation measurements Nal(T1) scintillators were
used, whereas for the lifetime determinations a Ge detector was placed
at 0° for detecting the Doppler-broadened lineshapes. The ¢ factor and
B(E2) values which have been interpreted in the framework of fp shell
model calculations provide sensitive tests of effective NN interactions.
The results are discussed in the context of neighbouring Ti isotopes and
Cr isotones and the N = 28 neutron shell closure.

* supported by the BMBF and DFG

HK 10.5 Mo 17:45 C

The g factor and B(E2) of the 4] state of Coulomb excited
66Zn compared to shell model predictions™ — eJ. LESKE!, K.-H.
SPEIDEL!, S. SCHIELKE', J. GERBER?, P. MAIER-KOMOR?, T. ENGE-
LAND?, and M. HJORTH-JENSEN? — 'Helmholtz-Institut fiir Strahlen-
und Kernphysik, Univ. of Bonn, Bonn — 2Institut de Recherches Sub-
atomiques, Strasbourg, France — ?Physik-Dept. TU Miinchen, Garching,
Germany — *Dept. of Phys. and Center of Math., Univ. of Oslo, Oslo,
Norway

The g factor of the 47 state in %Zn has been measured for the first time
employing the technique of projectile Coulomb excitation in inverse kine-
matics combined with transient magnetic fields. The lifetime of this state
was remeasured to be 7=1.1(2)ps, being twice as large as a previously
determined value. For these measurements 180 MeV %Zn ion beams were
provided by the Munich tandem accelerator. The target consisted of car-
bon on thin Gd and Cu layers. The de-excitation 7 rays were measured
in coincidence with forward scattered carbon ions being registered in a
0° Si detector. Lifetimes of several excited states were determined using
the Doppler-Shift-Attenuation method. The B(E2)’s and the g factors of
the 21 and 4] states were discussed together with corresponding data of
neighbouring %4Zn and %8Zn [1,2] in the framework of full fp shell model
calculations. There are distinct discrepancies between experiment and
theory which are not yet fully understood.
* supported by the BMBF and DFG
[1] J. Leske et al., Phys. Rev. C71 (2005) 034303
[2] J. Leske et al., Phys. Rev. C72 (2005) 044301

HK 10.6 Mo 18:00 C

Results from Transfer Reactions at REX-ISOLDE and
future plans* — eVINZENZ BILDSTEIN', THORSTEN KROLL!,
REINER KRUCKEN!, THOMAS NILSSON2, HEIKO ScHEIT?, and
GERHARD SCHRIEDER? for the REX-MINIBALL collaboration —
Physikdepartment E12, TU Miinchen, Germany — Z2Institut fiir
Kernphysik, TU Darmstadt, Germany — 3*MPI fiir Kernphysik,
Heidelberg, Germany

With the advent of rare isotope beams, in particular low energy beams
of ISOL facilities, transfer reactions which yield important spectroscopic
information about isotopes, including spin and parity assignments to nu-
clear levels and spectroscopic factors are possible for nuclei far from sta-
bility for which the corresponding information is still lacking.

The results from transfer experiments with neutron rich Na and Mg
isotopes in inverse kinematic with the MINIBALL setup at REX-ISOLDE
will be presented, including a new level in 3 Mg. These results and the en-
countered difficulties with the existing setup will be discussed and plans
for a new setup for transfer experiments with MINIBALL will be shown.

*supported by BMBF 06DA115 and 06MT190

HK 10.7 Mo 18:15 C

Two-neutron transfer reaction using a Tritium target* oM.
ManGoUB!, V. BILDSTEIN', H.G. BoHLEN?, T. Dorscu?, TH.
FAESTERMANN', R. GERNHAUSER!, TH. KROLL!, R. KRUCKEN!, TzZ.
KOKALOVAZ, L. MAIER', W.vON OERTZEN?, and C. WHELDON? —
Physik-Department E12, TU Miinchen, 85748 Garching, Germany
2HMI-Berlin, 14109 Berlin, Germany

Two neutron transfer reactions enable the investigation of pairing cor-
relations, as well as the study of shape coexistence and shape transitions.
They can also be effectively used to populate exotic nuclei, for which low
production cross-sections do not allow their use as an accelerated radioac-
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tive beam. For short-lived nuclei the reactions have to be performed in
inverse kinematics, thus calling in case of (t,p) reactions for a tritium
target. Here we report on a first pioneering experiment using a tritium
loaded Ti foil for the reaction “°Ar(t,p)*?Ar at an energy of 2.25 MeV /u
at the Cyclotron of the HMI Berlin. First results will be presented and
compared to DWBA calculations. Future possibilities for the use of (t,p)
reactions at radioactive beam facilities will be discussed.
* Supported by MLL, and DFG under contract KR2326/1-1.

HK 10.8 Mo 18:30 C

High-accuracy mass measurements of neutron rich Sn and Zn
isotopes for the — eA. HERLERT!, S. BARUAH?, K. Braum®*, P.
DELAHAYE!, M. DWORSCHAK®, S. GeorGE>?, C. GuiNauT®, U.
HAGER?, F. HErrFURTH?, H.-J. KLUGE?, M. MARIE-JEANNE', L.
SCHWEIKHARD?, and C. YAzIDJIAN®! for the ISOLTRAP collaboration
— ICERN, Physics Department, 1211 Geneva 23, Switzerland —
’Inst. f. Physik, Universitit Greifswald, 17487 Greifswald, Germany
— 3GSI, 64291 Darmstadt, Germany — “Inst. f. Physik, Universitit
Mainz, 55099 Mainz, Germany — 5Physiaklisches Institut, Universitit
Wiirzburg, 97074 Wiirzburg Germany — SCSNSM-IN2P3-CNRS, 91405
Orsay-Campus, France — "University of Jyviiskyld, Department of
Physics, 40014 Jyvéskyld, Finland

The atomic masses of neutron rich short-lived isotopes of the elements
Zm and Sn have been measured with the triple-trap Penning-trap mass
spectrometer ISOLTRAP at ISOLDE/CERN. The zink isotopes have
bean measured in a mass range "' 78'Zn and thus new data is available
for nuclides in the vicinity of the shell closure N = 50. For tin, the iso-
topes with masses A = 127,128, 131 — 134 have been investigated, where
the isotope '3!Sn is of special interest, since there is a discrepancy be-
tween theoretical predictions and experimental data on the energy of the
first isomeric state. The preliminary results are presented and discussed.

HK 11 Theorie

Zeit: Montag 16:30-18:45

HK 11.1 Mo 16:30 B

Stability of color-superconducting strangelets — eOsamMu
KiriyaAMA — Institut fuer Theoretische Physik, J.W. Goethe-
Universitaet, 60438 Frankfurt am Main, Germany

The two-flavor color-superconducting (25C) phase in small ($A \1l
10°78) strangelets is studied [1]. In such small strangelets, electrons
mainly stay outside of quark core. Therefore, in the study of the quark
core of small strangelets, the (local) electric neutrality condition can be
neglected, but finite-size effects should be included instead. Consequently,
the phase structure of small strangelets could be different from that of
strange quark matter in bulk.

In order to describe the 2SC phase we use the three-flavor Nambu—
Jona-Lasinio model. We explicitly take into account finite size effects by
making use of the approximation for the density of states in spherical cav-
ities called multiple reflection expansion (MRE). (The MRE density of
states has been used to calculate thermodynamic quantities of strangelets
and reproduced well the results of the MIT bag model [2].)

The thermodynamic potential for the 2SC strangelets is derived in the
mean-field approximation with the help of the MRE. We found that 25C
phase survives in small strangelets with a sizable gap. Consequences for
the 25C phase will be also presented.

\Zitat{1}{O. Kiriyama, Phys. Rev. D {\bf 72}, 054009 (2005); hep-
ph/0401075 (to be published in Int. J. Mod. Phys. A).} \Zitat{2}{M.S.
Berger and R.L. Jaffe, Phys. Rev. C {\bf 35}, 213 (1987); {\bf 44},
566(E) (1991); J. Madsen, Phys. Rev. D {\bf 50}, 3328 (1994).}

HK 11.2 Mo 16:45 B

How To Classify Three-Body Forces — And Why — eHARALD W.
GRIESSHAMMER — Institut fiir Theoretische Physik (T39), TU Miinchen
— Centre for Nuclear Studies, The George Washington University, Wash-
ington DC, USA

To add 3-body forces whenever theory and data disagree is untenable
when predictions are required. Effective Field Theories can provide a
model-independent way to estimate the typical strength of 3-body forces.
For the “pion-less” Effective Field Theory, valid for processes with mo-
menta below the pion-mass, I systematise the power-counting of 3-body
forces in all partial waves and orders, including external currents [1].
The underlying tenet is that low-energy observables must be insensi-
tive to details of short-distance dynamics. Using renormalisation-group
arguments, the typical strength of a 3-body force is thus determined
from the superficial degree of divergence of the 3-body diagrams which
contain only two-body forces. This naive dimensional analysis must be
amended as the asymptotic solution to the leading-order Faddeev equa-
tion depends for large off-shell momenta crucially on the partial wave and
spin-combination of the system. 3-body forces turn out to be weaker than
expected in most channels with angular momentum smaller than 3. This
demotes many 3-nucleon forces to high orders. I outline the underlying

Raum: B

principle and some consequences for Nuclear Physics. For example, the
1S3-scattering length of the neutron-deuteron-system is less sensitive to
3-nucleon forces than guessed.

[1] H.W. GrieBhammer: Nucl. Phys. A760 (2005) 110

HK 11.3 Mo 17:00 B

Triton Radiative Capture at Thermal Energies in Effective Field
Theory — eHARALD W. GRIESSHAMMER — Institut fiir Theoretische
Physik (T39), TU Miinchen, Germany — Centre for Nuclear Studies,
The George Washington University, Washington DC, USA

The cross section of radiative neutron capture by the deuteron at ther-
mal neutron energies, nd — tv, is calculated in “pion-less” Effective
Field Theory, the unique, model-independent and systematic low-energy
version of QCD for processes involving momenta below the pion-mass.
Nuclear models give a spread of [0.49...0.66] mb, depending on the 2-
nucleon potential, and how the A(1232) as first nucleonic excitation is
included. On the other hand, a process at 0.0253 eV incident neutron en-
ergy and less than 7 MeV photon energy should be insensitive to details of
the deuteron wave-function and of a resonance with an excitation energy
of 300 MeV. No new 3-nucleon forces are needed up to next-to-next-to-
leading order for cut-off independent results, besides those fixed by the
triton binding energy and nd scattering length in the triton channel. Our
cross-section is completely determined by these, and by simple 2-body
observables, as oo = [0.485(LO) + 0.011(NLO) + 0.007(NNLO)| mb =
[0.503 £0.003] mb [1]. It thus converges order by order in the low-energy
expansion and compares well with the measured value, [0.50940.015] mb.

[1] H. Sadeghi, S. Bayegan and H.W. GrieBhammer, in preparation.

HK 11.4 Mo 17:15 B
Plasminos in superconductors — eBARBARA BETZ and DIRK-H.
Ri1SCHKE — Institut fiir Theoretische Physik, Johann Wolfgang Goethe-
Universitét, D-60438 Frankfurt am Main, Germany
Hot and/or dense, normal-conducting systems of relativistic fermions
exhibit a particular collective excitation, the so-called plasmino. We show
that such excitations also exist in superconducting fermionic systems. We
compute the dispersion relation and the spectral function for the partic-
ular case of fermions interacting via (attractive) scalar boson exchange.

HK 11.5 Mo 17:30 B

Systematic analysis of the uncertainty in the Ov/33-decay nuclear
matrix elements — eVADIM RODIN', AMAND FAESSLER!, FEDOR
StMkovich? and PETR VOGEL? — lInstitut fuer Theoretische Physik,
Universitaet Tuebingen, Auf der Morgenstelle 14, D-72076 Tuebingen,
Deutschland — 2Department of Nuclear Physics, Comenius University,
Mlynska dolina F1, Bratislava, Slovakia — 3Department of Physics 106-
38, California Institute of Technology, Pasadena, CA 91125, USA
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The discovery of neutrino oscillations has unambiguously shown that
neutrinos have a non-vanishing rest-mass. The neutrinoless double beta
decay (0v(303) is an ezperimentum crucis to reveal the Majorana nature
of the neutrinos and to determine the absolute neutrino mass scale.

The determination of the Majorana mass from experimental data can
be only as good as the knowledge of the nuclear matrix elements M
on which the OvB3-decay rates depend. In [1] the values of M® for most
nuclei with known 2v33-decay rates are systematically evaluated using
the QRPA and RQRPA. The experimental 2v(33-decay rate is used to
adjust the most relevant parameter, the strength of the particle-particle
interaction. The results show that with such a procedure the M®’s be-
come essentially independent on the size of the single-particle basis and
on the possible quenching of the axial vector strength g4. Theoretical
arguments in favor of the adopted way of determining the interaction
parameters are presented.

[1] V. A. Rodin, A. Faessler, F. Simkovic and P. Vogel, Phys. Rev. C 68
(2003) 044302; arXiv:nucl-th/0503063

HK 11.6 Mo 17:45 B

Sonification of Baryon and Quark Spectra — eHARALD
MARKUM!, ALBERTO DE CAMPO?, NATASCHA HORMANN!,
WILLIBALD PLESSAS®, and KATHARINA VOGT® — !Atominstitut,
Technische Universitdt Wien — 2Institut fiir Elektronische Musik
und Akustik, Universitdt fiir Musik und Darstellende Kunst, Graz —
3Theoretische Physik, Institut fiir Physik, Universitit Graz

Sonification is defined as the use of non-speech audio to extract infor-
mation from data and it represents the sound analogue to graphical visu-
alization. The method is applied in several disciplines from economy to
medicine to physics. Sonification might also help in analyzing spectra of
quantum particles. It could assist, together with graphical display, to dis-
tinguish between different models or to examine the behavior of physical
observables as a function of parameters like temperature and couplings.
In order to demonstrate the methodology a graphical user interface was
developed for listening, e.g., to different level orderings in baryon spec-
tra obtained from one-gluon or Goldstone-boson-exchange dynamics. We
further applied the technique to quantum chromodynamics on the lat-
tice and analyzed the eigenvalues of the Dirac operator as a function of
temperature over the phase transition from confinement to the quark-
gluon plasma. The studies are also part of the development of program
packages for audio browsing within the interdisciplinary research project
SonEnvir (http://sonenvir.at/).

HK 11.7 Mo 18:00 B

Ab intio Berechnung von Reaktionen im $°4$He System —

oMARTIN TRINI, STEPHAN EISEN, JOHANNES KIRSCHER und HART-

MUT M. HOFMANN — Institut fiir Theoretische Physik 111, Universitit
Erlangen-Niirnberg, Staudtstr. 7, 91058 Erlangen

Wir berichten von unseren ab initio Berechnungen des Grundzustands

und der Streuzustinde des $"4$He Systems. Die Rechnungen wurden im

Rahmen des Resonating Group Models mit realistischen Zwei- und Drei-
Nukleonen Potentialen durchgefiihrt. Die erhaltenen Streuphasen werden
mit einer aktuellen R-Matrix-Analyse verglichen. Im Grofien und Ganzen
ist die Ubereinstimmung sehr gut.

Der Vergleich von Wirkungsquerschnitten und Polarisationsobserva-
blen mit leider nur élteren Daten zeigt sowohl gute Ubereinstimmung als
auch klare Diskrepanzen. Die Effekte des Drei-Nukleonen Potentials sind
teilweise grofi.

Des Weiteren wurden Strahlungseinfang- und Photodisintegrations-
reaktionen, die zu $°4$He fiihren, im Langwellenlimes berechnet und
mit aktuellen Daten verglichen. Speziell diskutieren wir z.B. den
astrophysikalisch bedeutsamen Deuteron-Deuteron S-Faktor und welche
zusétzlichen experimentellen Daten zur besseren Bestimmung der Drei-
Nukleonen Kraft notwendig sind.

HK 11.8 Mo 18:15 B

7-Zerfall und die Struktur des a; — eMARKUS WAGNER und STE-
PHAN LEUPOLD — Institut fiir Theoretische Physik, Universitéit Giessen,
Germany

Wir untersuchen anhand der Daten fiir den 7-Zerfall die Struktur des
ay. Wir beschreiben den 7-Zerfall in drei Pionen und ein Neutrino mit Hil-
fe einer gekoppelten-Kanal-Rechnung, basierend auf einem chiralen Lag-
rangian. Im Falle eines elementaren a; wird dieses explizit in den Lagran-
gian eingebaut und die entsprechenden Wechselwirkungen beriicksichtigt.
Ist das a; dynamisch erzeugt, wird dieses nicht explizit beriicksichtigt und
durch die Endzustandswechselwirkung selbst erzeugt. Die beiden Szena-
rien werden dann mit den Daten verglichen.
Gefordert durch DFG.

HK 11.9 Mo 18:30 B

Das relativistische Dreiteilchenproblem auf dem Lichtkegel —
eSTEFANO MATTIELLO', MICHAEL BEYER', STEFAN STRAUSS!, To-
BIAS FREDERICO? und HANS-JUERGEN WEBER? — !nstitut fiir Physik,
Universitit Rostock, 18051 Rostock — 2Dep. de Fisica, Instituto Tecno-
logico de Aeronautica, Centro Tecnico Aeroespacial — *Dept. of Physics,
University of Virginia, Charlottesville, VA 22904, U.S.A.

Die Lichtkegelquantisierung einer Feldtheorie bei endlichen Tempera-
turen und Dichten erlaubt eine systematische Behandlung von Korrela-
tionen in Quarkmaterie. Zur Untersuchung der in-medium Eigenschaf-
ten des Nukleons werden relativistische Faddeevartige Gleichungen ver-
wendet, die iiber eine Dyson-Entwicklung hergeleitet wurden, bisher mit
einer Spinmittelung zur Vereinfachung der Gleichungen. Aktuell behan-
deln wir das Dreiquarkproblem mit einem Wechselwirkungskern, der die
Spinstruktur beriicksichtigt. Dafiir wird ein gekoppeltes System von Fad-
deevartigen Gleichungen gelost. In diesem Beitrag werden die neuesten
Ergebnisse fiir die Beschreibung des Protons auf dem Lichtkegel gezeigt
sowie ein Uberblick der bis jetst erzielten Resultate fiir die Dreiteilchen-
korrelationen in Quarkmaterie gegeben.

HK 12 Kern- und Teilchen-Astrophysik

Zeit: Montag 16:30-18:45

Gruppenbericht HK 12.1 Mo 16:30 E

GERDA: das Experiment zum neutrinolosen 2(-Zerfall —
ePETER GRABMAYR fiir die GERDA-Kollaboration — Physikalisches
Institut, Universitédt Tiibingen

Das Neutrino ist ein fundamentales Teilchen der modernen Physik;
dennoch ist 75 Jahre nach Paulis Postulat des Neutrinos z.B. dessen Mas-
se nicht bekannt. Der Nachweis des neutrinolosen doppelten Betazerfalls
(0v23) wird die Majorana-Natur des Neutrinos bei einer endlichen Masse
belegen. Diese wiederum erhélt man aus der Bestimmung der Lebens-
dauer mit Hilfe von berechneten Matrixelementen. Derzeit gibt es einen
ersten Hinweis auf 0023 Zerfall im "®Ge durch das Heidelberg-Moskau-
Experiment.

Fiir einen signifikanten Nachweis bemiiht sich die GERDA Kollabo-
ration im LNGS am Gran Sasso einen untergrundarmen Messplatz auf-
zubauen, wobei moglichst Materialien mit kleinem Z verwendet werden.
Die in Ge angereicherten Detektoren werden direkt in einem Tank mit
46m? LN aufgehingt. Dieser wiederum steht in einem Wassertank, der als
Myonveto ausgelegt ist. Die Reduzierung des Untergrundes durch Wahl
von geeigneten Materialen und durch Anordnung der Komponenten wird
mittels Monte Carlo Simulationen unterstiitzt. Uber vergleichende Test-
messungen und den Fortgang des Aufbaus wird berichtet.

Raum: E

Das Experiment soll 2007 mit Phase 1 (20kg "%Ge) die ersten Daten
nehmen und innerhalb eines Jahres eine statistische einwandfreie Aussage

machen, wenn die Lebensdauer 1,2-1072° Jahre betrigt.
[1] gefordert durch BMBF, MPG und INFN

Gruppenbericht HK 12.2 Mo 17:00 E

Double-Chooz - ein Reaktorexperiment zur Suche nach 63
e MARIANNE GOGER-NEFF fiir die Double-Chooz-Kollaboration — Phy-
sik Department E15, Technische Universitat Miinchen

Ziel des Double-Chooz Experiments ist die Messung des letzten un-
bestimmten Neutrino-Mischungswinkels 6;3. Dazu sollen am Chooz-
Reaktor in Frankreich zwei identische Detektoren in einem Abstand von
200m und 1km vom Reaktorkern aufgebaut werden. Der Nachweis der
Elektron-Antineutrinos erfolgt in jeweils 10m? Gadolinium-geladenem
Fliissigszintillator. Wéhrend mit dem nahen Detektor der absolute Neu-
trinofluss und das Energiespektrum vermessen werden, konnen mit dem
fernen Detektor kleine Abweichungen von der erwarteten Rate nachge-
wiesen werden. Durch die Verwendung zweier identischer Detektoren soll
der systematische Fehler bei der Messung auf unter 1 % reduziert werden.
Damit lieBe sich die gegenwiirtige Grenze fiir sin?(26,3) nach drei Jahren
Messzeit um etwa eine Grofenordnung auf sin?(263) < 0.03 verringern
bzw. ein sin2(2€13) > 0.05 mit 30 bestétigen.
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HK 12.3 Mo 17:30 E

Das KATRIN Hauptspektrometer — eKATHRIN VALERIUS fiir
die KATRIN-Kollaboration — Institut fiir Kernphysik, Westfiilische
Wilhelms-Universitat, D-48149 Miinster

Das KArlsruhe TRItium Neutrinoexperiment nutzt die Methode der
hochprézisen Vermessung der Endpunktregion des Tritium-g-Spektrums,
um eine direkte Bestimmung der Masse des Elektron-Antineutrinos im
Sub-eV-Bereich durchzufithren. Die Energie des Elektrons aus dem Zer-
fall *H — 3He+ e~ + 7, wird mit Hilfe eines hochauflésenden elektrostati-
schen Spektrometers mit magnetischer adiabatischer Kollimation (MAC-
E-Filter) gemessen, dessen relative Energieauflosung AE/E ~ 5 - 107°
betragt, was am Endpunkt des Tritium-/3-Spektrums einem Absolutbe-
trag von AE = 0.93 eV entspricht.

Der Vortrag stellt das Design des 23 m langen und 10 m durchmes-
senden Hauptspektrometers vor. Der im Bau befindliche Spektrometer-
behilter beriicksichtigt die extremen UHV-Anforderungen von p < 10711
mbar. Das elektromagnetische Design umfasst die Konfiguration des ma-
gnetischen Fithrungsfeldes und des elektrischen Retardierungspotentials,
fiir das ppm-Stabilitidtsanforderungen gestellt werden. Durch ein inneres,
quasi-masseloses Drahtelektrodensystem soll eine Reduktion der durch
kosmische Strahlung und radioaktive Verunreinigungen verursachten Un-
tergrundrate erreicht werden. Mit dem Einbau des inneren Elektroden-
sytems soll nach Fertigstellung des Spektrometerbehilters (Ende 2006)
begonnen werden.

Gefordert durch das BMBF unter Kennzeichen 05CK5MA /0 und durch
das virtuelle Institut VIDMAN der HGF.

HK 12.4 Mo 17:45 E

Das KATRIN Experiment — eMARCUS BecK fir die KATRIN-
Kollaboration — Westfélische Wilhelms-Universitét Miinster

Aufgrund des Nachweises von Neutrinooszillation ist bekannt, dal Neu-
trinos eine nichtverschwindende Ruhemasse haben. Das KArlsruhe TRi-
tium Neutrinoexperiment, KATRIN, hat zum Ziel die Masse des Elek-
tronneutrinos m(v.) aus der Kinematik des §-Zerfalles von Tritium zu
bestimmen oder den erlaubten Massebereich weiter einzugrenzen (bis-
her m(v.) < 2.2eV (95%)). Die erwartete Sensitivitit ist m(v,) = 0.2eV
(90%C.L.) und die Nachweisgrenze m(v,) = 0.35¢V (5 o). Dies erlaubt es
zwischen degenerierten und hierarchischen Massemodellen zu unterschei-
den und iiberdeckt den gesamten kosmologischen Massenbereich. KA-
TRIN ist damit komplementér zu kosmologischen Bestimmungen und
Ergebnissen aus Doppelbeta-Zerfallsexperimenten.

Das KATRIN Experiment besteht aus einer fensterlosen Tritiumquelle
und einem System aus supraleitenden Solenoiden zum Transport der Zer-
fallselektronen zu einem Tandem aus MAC-E Filtern. Der zweite Filter,
das Hauptspektrometer mit 0,93eV Auflosung, wird es erlauben den fiir
die v-Masse relevanten Bereich des (-Spektrums mit einer bisher uner-
reichten Prézision und Luminositit zu messen. KATRIN wird momentan
am Forschungszentrum Karlsruhe von einer internationalen Kollaborati-
on aufgebaut. In diesem Vortrag werden das MeBprinzip, prinzipieller
Aufbau und der Status von KATRIN beschrieben.

Gefordert durch BMBF 05CK5PMA /0 und von VIDMAN.

HK 12.5 Mo 18:00 E

Status des WITCH Experimentes zur Suche nach skalarer
Wechselwirkung eMARcUS BEck!?, S. Corck!, B. DELAU-
RE!, V.V. GoLovKko!, M. HERBANE', A. LINDROTH!, S. KOPECKY!,
V.Yu. Kozrov?!, 1.S. Kraev!, T. PHALET!, N. SEVERIINS!, P.
DELAHAYE®, F. WENANDER?, D. BEck* und O. NAVILIAT-CUNCIC?
— lnstituut voor Kern- en Stralingsfysica, K.U.Leuven, Leuven, Belgi-
en — 2present address: Institut fiir Kernphysik, Westfilische Wilhelms-
Universitit Miinster, Miinster — 3CERN, Genf, Schweiz — *GSI, Darm-
stadt — *LPC CNRS-ENSI, Caen, Frankreich

Das Standardmodell der schwachen Wechselwirkung beinhaltet nur ei-
ne V — A Struktur. Die experimentellen, modellunabhéngingen Gren-
zen fiir skalare (S) und tensorielle (T') Wechselwirkung sind jedoch nur
O(10%). Fiir die Suche nach S- und T-Wechselwirkung wurde am Iso-
topenseparator ISOLDE des CERN das WITCH Experiment (Weak
Interaction Trap for CHarge particles) aufgebaut. WITCH mifit das
Riickstossspektrum der Tochterionen aus (-Zerfall, woraus der 8-v Win-
kelkorrelationskoeffizient a bestimmt wird. Eine Abweichung von a von
der Vorhersage des V' — A Modelles wiirde auf S- oder T-Wechselwirkung
hindeuten. WITCH wird a besser als 0.5% (C.L.=95%) genau bestimmen.
Dies entspéche einer Beimischung der S- zur V-Wechselwirkung von 6%.

Das Riickstossspektrometer basiert auf dem Prinzip eine MAC-E Fil-
ters. Nach ersten Testmessung 2004 und Verbesserungen des Aufbaus
2005 werden erste Ergebnisse 2006 erwartet. In diesem Bericht werden
Prinzip, Aufbau und Status des WITCH Experimentes beschrieben.

HK 12.6 Mo 18:15 E

Test facilities for the GERDA experiment — eXI1ANG Liu, IRIS
ABT, MICHAEL ALTMANN, ALLEN CALDWELL, KEVIN KRONINGER,
BELA MAJOROVITS, and FRANZ STELZER — Max-Planck-Institut
fiir Physik (Werner-Heisenberg-Institut), Fohringer Ring 6, D-80805
Miinchen

The GERDA (Germanium Detector Array) experiment is designed to
search for neutrinoless double-beta decay in "*Ge. Germanium detectors
enriched in Ge will be submerged in pure liquid nitrogen or argon. The
cryogenic liquid is used to cool the detectors as well as to shield against
external radiation. Several test facilities are currently under construction
at MPI Munich. Prototype detectors are tested in conditions close to the
experimental setup of GERDA. The experience is used to finalize the
design of the suspension and cabling system as well as to verify the ger-
manium detector technology. Detector parameters are also determined in
a specialized vacuum teststand. These include thicknesses of dead layers,
pulse-shape variables and segment properties.

HK 12.7 Mo 18:30 E

Erforschung kosmischer Strahlung mit den KASCADE-Grande
und LOPES Experimenten — eJORG R. HORANDEL fiir die
KASCADE-Grande-Kollaboration und die LOPES-Kollaboration —
Universitit Karlsruhe, Institut fiir Experimentelle Kernphysik, Postfach
3640, 76021 Karlsruhe

Das Energiespektrum der kosmischen Strahlung zeigt ein Knie bei
Energien von einigen PeV. Das Versténdnis der Ursachen dieses Knies gilt
allgemein als Schliissel zum Verstindnis des Ursprungs der galaktischen
kosmischen Strahlung. Das Experiment KASCADE-Grande widmet sich
dieser Fragestellung durch die Messung ausgedehnter Luftschauer. Es
werden die Elementzusammensetzung und das Energiespektrum im Be-
reich 10* - 10'® eV vermessen. Dies setzt ein detailliertes Verstéindnis der
hochenergetischen Wechselwirkungen in der Atmosphiire voraus, die Da-
ten werden daher zu einer Uberpriifung und Verbesserung der Wechsel-
wirkungsmodelle verwendet. Die Energiespektren fiir 5 Elementgruppen
wurden bestimmt. Bei den leichten Elementen ist ein Abfall der Inten-
sitdt als Funktion der Energie erkennbar, d.h. das Knie im Gesamtspek-
trum wird durch einen Abfall der leichten Elemente verursacht. Mit der
Erweiterung von KASCADE (Grande) wird das Spektrum bei héheren
Energien untersucht, bei denen ein Abfall der schweren Elemente erwar-
tet wird. Komplementir zum Nachweis von Teilchen wird im Rahmen
des LOPES Experiments Radiostrahlung (40-80 MHz) vermessen, wobei
sich eine Abhéngigkeit der Signalstidrke vom Winkel zwischen Luftschau-
er und Erdmagnetfeld sowie der Schauerenergie zeigt. Beides deutet auf
Synchrotronstrahlung von Elektronen im Erdmagnetfeld als Ursache hin.

HK 13 Instrumentation und Anwendungen

Zeit: Montag 16:30-18:45

HK 13.1 Mo 16:30 H

Eine GEM-basierte TPC fiir PANDA — ¢SEBASTIAN NEUBERT,
BERNHARD KETZER, IGOR KONOROV, STEPHAN PAUL und QUIRIN
WEITZEL fiir die PANDA-Kollaboration — Physik Department E18, TU
Miinchen, D-85748 Garching

Fiir das PANDA Experiment am Antiprotonen-Speicherring HESR
des im Aufbau befindlichen Forschungszentrums FAIR wird eine Zeit-

Raum: H

projektionskammer (TPC) als Option fir den zentralen Spurdetek-
tor entwickelt. Mit einer guten Impulsauflosung (Ap/p < 1%), mini-
maler Materialbelegung und nahezu vollstindiger Abdeckung des 4m-
Raumwinkels erfiillt dieser Detektor alle geforderten Kriterien. Zudem
bietet eine TPC die Moglichkeit der Teilchenidentifikation bei Impul-
sen < 1.5 GeV/c. Der kontinuierliche, ungetriggerte Betrieb bei den fiir
PANDA geplanten Ereignisraten von bis zu 2 - 107 Antiproton-Proton
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Annihilationen pro Sekunde stellt eine technologische Herausforderung
dar. Zwei kritische Punkte stehen dabei im Mittelpunkt der Forschungs-
arbeit: Die potentielle Akkumulation von Raumladung im Detektorvo-
lumen im kontinuierlichen Modus (ohne Gating) kann durch Verwen-
dung der GEM-Technologie reduziert werden. Der Betrieb ohne expli-
ziten Start-Trigger (continous sampling DAQ) und die hohen Rohda-
tenraten von bis zu 400 Gb/s erfordern die massiv parallele Online-
Rekonstruktion der aufgezeichneten Ereignisse zur Datenkompression
und Realisierung des Software Triggers. Wir prisentieren Messergebnis-
se, die mit einer Testkammer gewonnen wurden und gehen auf die Ent-
wicklung von Online-Rekonstruktionsalgorithmen ein. — Unterstiitzt von
Maier-Leibnitz-Labor der TU und LMU Miinchen, BMBF, EU

HK 13.2 Mo 16:45 H

Development of the Straw Tube Tracker for the proposed
PANDA detector at GSI — eANDREI SOKOLOV, JAMES RITMAN,
and PETER WINTZ for the PANDA collaboration — Institute fiir Kern-
physik I, Forschungszentrum Jiilich, 52425 Jiilich

One of the components of the approved extension to the accelerator fa-
cility at GSI/Darmstadt is a storage ring for high luminosity phase space
cooled antiprotons with momenta between 1.0 and 15 GeV/c. Antiproton
annihilation reactions on protons and nuclei will be investigated with a
detector system called PANDA. It is currently being considered to build
a Straw Tube Tracker (STT) as the central tracking device. The STT will
consist of the 11 double layers. The straws will have diameters 8 and 10
mm. The STT needs high rate capabilities to handle the high events rate
(107 events/s) and a high position resolution (o,4 ~ 150pm, o, ~ mm).
In the base design the logitunial coordinate is determined by skewing
the straw tubes with respect to the beam axis. However, to simplify the
overall design and to allow on-line position determination, other methods
such as time difference and charge division are being explored.

This talk will present an overview of the simulations and prototyp-
ing performed to investigate the performance of the STT for PANDA.
Supported in part by BMBF and FZ-Juelich.

HK 13.3 Mo 17:00 H

Test von Prototypen eines Ubergangsstrahlungsdetektors
fir das CBM-Experiment — eFLORIAN UHLIG fiir die CBM-
Kollaboration —  Gesellschaft fiir ~Schwerionenforschung mbH,
Darmstadt

Fir das zukiinftige CBM-Experiment bei der Gesellschaft fiir
Schwerionenforschung (GSI) werden Prototypen fiir schnelle Ubergangs-
strahlungsdetektoren (TRDs) entwickelt. Bei den an der GSI gefertigten
Prototypen handelt es sich um Vieldrahtproportionalkammern mit einer
Padauslese.

Im CBM-Experiment werden Teilchenraten bis zu 100 kHz/cm? erwar-
tet. Ein wichtiger zu untersuchender Punkt ist somit die Abhéngigkeit
der Gasverstiarkung von der Teilchenrate, da das Energieverlustsignal als
Kriterium zur Teilchenidentifikation benutzt werden soll.

Hierzu wurden mehrere Prototypen unterschiedlicher Geometrie mit
Hilfe von Rontgenstrahlung fiir die Gasmischungen Ar/CO5 und Xe/CO,
in verschiedenen Mischungsverhéltnissen getestet, um das Einsetzen von
Raumladungseffekten bei der Gasverstarkung systematisch zu untersu-
chen.

Gruppenbericht HK 13.4 Mo 17:15 H
Neutronen-Tomographie — eHENDRIK BALLHAUSEN"?, HARTMUT
ABELE!, ROLAND GAHLER? und ANDREAS VAN OVERBERGHE? —
Physikalisches Institut, Universitit Heidelberg, Philosophenweg 12,
69120 Heidelberg ’Institut Laue-Langevin, 6 rue Jules Horowitz,
38042 Grenoble, Frankreich

Neutronen-Tomographie ist eine moderne Technik zur Visualisierung
dreidimensionaler Objekte analog zur medizinischen Computer-
Tomographie.

Gegeniiber der Strahlung, wie sie in der medizinischen Tomographie
verwendet wird, besitzen Neutronen einige Vorteile. Sie haben oft ein
stiarkeres Durchdringungsvermogen, konnen z.B. Metalle und massive
Proben durchleuchten. Dennoch besitzen sie hohe Sensitivitéit, z.B. fiir
Wasserstoff, und kénnen Isotope desselben Elementes unterscheiden.

Anwendungen der Neutronen-Tomographie liegen daher in der
technisch-industriellen Domé&ne. Zu den Einsatzgebieten zdhlen
Materialwissenschaften —(Materialpriifung), Energie- und Wasser-
stofftechnologien  (Verbrennungsmotoren, Olfluss in Maschinen und
Gestein, Brennstoffzellen, Wasserstoffspeicher), aber auch exotischere
Anwendungen aus Archéologie und Medizin. An modernen Hochfluss-
Anlagen sind auch dynamische Aufnahmen méglich, z.B. von laufenden
Verbrennungsmotoren, Einspritzdiisen oder Miniatur-Wéarmetauschern.

Der Vortrag gibt eine Einfiihrung in die Grundlagen. Anwendun-
gen und Ergebnisse der Neutronen-Tomographie-Station am Institut
Laue-Langevin, eines der drei fiihrenden Experimente Europas, werden
présentiert.

Gruppenbericht HK 13.5 Mo 17:45 H
Hochauflésende elektromagnetische Kalorimetrie mit Bleiwolf-
ramat — eRAINER NOVOTNY fiir die PANDA-Kollaboration — II. Phy-
sikalisches Institut, Justus-Liebig-Universitat Giessen

Das hochauflosende elektromagnetische Kalorimeter des geplanten
PANDA-Detektors am HESR/FAIR an der GSI in Darmstadt erfor-
dert ein kompaktes, schnelles und strahlungsresistentes Szintillatorma-
terial. Als Ergebnis eines internationalen Entwicklungsprogramms konn-
te die Qualitdt von Bleiwolframat (PWO) signifikant verbessert wer-
den. Ein Einsatz bei niedrigen Temperaturen von etwa -25 Grad Celsius
erhoht zusétzlich die Lichtausbeute durch eine Reduktion der thermi-
schen Unterdriickung von Lumineszenzprozessen. In ersten Experimenten
mit energiemarkierten Photonen bis zu 520 MeV Energie an der Beschleu-
nigeranlage MAMI in Mainz konnten exzellente, bisher nicht erreichte
Energie- und Zeitauflosungen von Untereinheiten aus bis zu 200mm lan-
gen Kristallen bester Qualitét bestimmt werden. Das Szintillationslicht
wurde sowohl iiber Photomultiplier als auch grofifiichige, neu entwickelte
Avalanche-Photodioden ausgelesen, wobei das Detektorsystem bei ver-
schiedenen Temperaturen betrieben wurde. Die erzielten Resultate, die
im Detail auch mit Simulationen diskutiert werden, kommen bereits sehr
nahe an die instrumentellen Anforderungen fiir das PANDA-Kalorimeter.
Die Arbeiten wurden unterstiitzt durch BMBF und EU (Hadron Physics,
JRA2, RIT3-CT-2004-506078).

Gruppenbericht HK 13.6 Mo 18:15 H

In-Beam-Messungen mit den ersten AGATA-Tracking-
Detektoren — oTHORSTEN STEINHARDT, DIRK WEISSHAAR,
JUERGEN EBERTH, HERBERT HESS, OLAF THELEN, GEORGE
Pascovict und PETER REITER fiir die AGATA-Kollaboration —
Institut fiir Kernphysik, Universitét zu Koln

Das 4m-y-Spektrometer AGATA (Advanced Gamma Tracking Array),
das zur Zeit von einer européaischen Kollaboration von 42 Instituten
entwickelt wird, basiert auf 180 36-fach segmentierten, ortsauflosenden
Germanium-Detektoren. Die ortsauflosenden Eigenschaften ermoglichen
die Bestimmung der Wechselwirkungsorte des y-Quants mit dem Detek-
tormaterial und der lokal deponierten Teilenergien. Mittels dieser Infor-
mationen 148t sich die Spur eines y-Quants durch die Detektoren verfol-
gen und insbesondere feststellen, ob es vollstindig absorbiert wurde.
Die ortsauflésenden Eigenschaften der ersten AGATA-Detektoren[1] wur-
den in In-Beam-Experimenten mit einem v/c~6% der y-emittierenden
Kerne getestet. Dabei wurde die Ortsauflosung zur Korrektur der Dopp-
lerverbreiterung der y-Linien genutzt. Die resultierende Energieauflosung
laBt auf eine Ortsauflosung von besser als 5mm schlieffen. Erste Ergeb-
nisse aus einer In-Beam-Messung mit einem AGATA-Tracking-Modul (3
Ge-Detektoren in einem gemeinsamen Kryostaten) werden vorgestellt.
gefordert durch das BMBF unter 06K167
(1] D. WeiBhaar, DPG-Verhandlungen 2005, HK 7.2
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HK 14 Hauptvortrige

Zeit: Dienstag 10:30-12:30

Hauptvortrag HK 14.1 Di 10:30 A

Mehr als nur B-Mesonen-Fabriken: Hadronenspektroskopie bei
BABAR und Belle — eHEIKO LACKER fiir die BABAR-Kollaboration
— Institut fiir Kern- und Teilchenphysik, TU Dresden

Die Experimente BABAR am SLAC und Belle am KEKB wurden auf-
gebaut, um die Cabibbo-Kobayashi-Maskawa-Matrix im System der B-
Mesonen zu bestimmen und die interne Konsistenz aller Observablen
mit der Forderung nach Unitaritit der CKM-Matrix zu testen.

Das Physik-Programm von BABAR und Belle bietet jedoch noch man-
nigfaltige andere Moglichkeiten. Man kann mit Recht behaupten, dass
es sich nicht nur um Fabriken fiir B-Mesonen, sondern auch um Fabri-
ken fiir 7-Leptonen, Teilchen mit Charm, Photon-Photon-Ereignisse und
Ereignisse mit Anfangszustandsabstrahlung von Photonen handelt. Dies
eroffnet die Moglichkeit, Hadronenspektroskopie in véllig unterschiedli-
chen Prozessen mit ein und demselben Detektor zu betreiben. Der Vor-
trag diskutiert mehrere Beispiele von unerwarteten Entdeckungen neuer
Teilchen, deren Natur bis jetzt noch iiberwiegend offen ist.

Hauptvortrag HK 14.2 Di 11:00 A

Effective Field Theories in Physics: from Light Nuclei to Cold
Atoms — eH.-W. HAMMER — Universitdt Bonn, Helmholtz-Institut
fiir Strahlen- und Kernphysik (Theorie), D-53115 Bonn

Effective Field Theory is a powerful method to calculate universal prop-
erties associated with a separation of scales in physical systems. Few-body
systems with large scattering length are particularly interesting. They
display a geometric spectrum of three-body bound states (so-called Efi-
mov states) and log-periodic dependence of observables on the low-energy
parameters characterizing the system. I will discuss an effective theory
for three- and four-body systems with large scattering length and give
an overview of applications in cold atoms and light nuclei.

Hauptvortrag HK 14.3 Di 11:30 A

Nucleon properties: effective field theories and lattice QCD —
oM ASSIMILIANO PROCURA, BERNHARD MUsCH, TIM WOLLENWEBER,
TroMAS HEMMERT, and WOLFRAM WEISE — Physik Department,
T39, Technische Universitat Miinchen

Lattice QCD on one side and chiral effective field theory on the other
are progressively developing as important tools to deal with the non-
perturbative nature of low-energy QCD and the structure of hadrons.
In particular, chiral effective field theory can provide a powerful tool

Raum: A

for the extrapolation of nucleon properties from the regime of relatively
large quark masses presently accessible to full-QCD lattice simulations,
down to the small quark masses relevant for comparison with physical
observables.

In our work we explore the feasibility of this approach for the nucleon
mass My [1] and the axial-vector coupling g4 [2]. We compare two dif-
ferent formulations of two-flavor Baryon Chiral Effective Field Theory,
with and without explicit A(1232) degrees of freedom. Present state-of
the-art results for the application of effective field theories to the study of
the quark mass dependence of nucleon observables will be also discussed.

Supported in part by DFG and BMBF.

[1] M. Procura, B.U. Musch, T. Wollenweber, T.R. Hemmert and W.
Weise, forthcoming.

[2] M. Procura, T.R. Hemmert and W. Weise, Nucl. Phys. A755, 649
(2005).

Hauptvortrag HK 14.4 Di 12:00 A

Neueste Ergebnisse vom COMPASS-Experiment — eF. H.
HEeinsius fiir die COMPASS-Kollaboration — Physikalisches Institut,
Albert-Ludwigs-Universitét Freiburg

Das COMPASS-Experiment am CERN erforscht die Struktur von Ha-
dronen mit leptonischen und hadronischen Sonden. Zum Studium der
Spinstruktur des Nukleons werden longitudinal polarisierte Myonen mit
einem Impuls von 160 GeV /c tiefunelastisch an einem polarisierten *LiD-
Target gestreut. Bisherige Messungen zeigen, dass die Quarks nur zu
ca. 25% zum Spin des Nukleons beitragen. Zur Aufkldrung des fehlen-
den Anteils werden am COMPASS-Experiment verschiedene Messungen
durchgefiihrt: Die Bestimmung der Gluonpolarisation im Nukleon, die
Extraktion der Spinstrukturfunktion bei kleinem wp;, der Beitrag der
strange-Quarks und die longitudinale und transversale Polarisation von
A-Hyperonen. Messungen der Spin-Asymmetrien von p-Mesonen erlau-
ben einen Zugang zu den generalisierten Partonverteilungen. Weiterhin
werden die transversalen Spinverteilungen im Nukleon und Prozesse die
mit dem Drehimpuls der Quarks zusammenhéngen mit verschiedenen
Quarkpolarimetern untersucht.

In 2004 wurden im COMPASS-Experiment erstmalig hadronische Son-
den verwendet. Hier wurden Messungen zur Polarisierbarkeit von Pionen
bei der Primakoff-Streuung von Pionen im elektrischen Feld von schweren
Kernen durchgefiihrt. Dedizierte Experimente zur Spektroskopie hadro-
nischer Zusténde sollen 2007 begonnen werden.

Gefordert durch das BMBF.

HK 15 Elektromagnetische und Hadronische Sonden

Zeit: Dienstag 14:00-15:30

Gruppenbericht HK 15.1 Di 14:00 F

The Determination of the Gluon Polarisation at COMPASS —
eMARTIN VON HODENBERG, H. FISCHER, J. FRANZ, S. HEDICKE,
F.H. Hemnsius, F. HeErmaANN, D. Kang, K. KOnNigsMANN, F.
NERLING, C. ScHILL, D. SETTER, A. VOSSEN, E. WEISE, and H.
WoLLNY for the COMPASS collaboration — Physikalisches Institut,
Albert-Ludwigs-Universitit Freiburg

COMPASS is an experiment at the SPS at CERN, which is aiming at a
better understanding of the spin structure of the nucleon, by performing
a measurement of the gluon polarisation AG/G. In order to achieve this
goal, polarised muons with a momentum of 160 GeV /c are scattered from
a polarised fixed LiD-target and events are studied where the underlying
process is the fusion of a virtual photon with a gluon from the nucleon.

Two approaches are used in COMPASS in order to tag these photon-
gluon fusion (PGF) events, which give then access to the gluon polarisa-
tion via double spin asymmetries.

The so-called open-charm method requires the production of a cé-pair,
which results in charmed mesons in the final state. These mesons are
detected in the COMPASS spectrometer via their decay products.

In the second approach the fraction of PGF events is enhanced by
requiring two hadrons with high transverse momentum p;. Monte Carlo
simulations are used in this case to estimate the relative contributions
from PGF and background processes.

Raum: F

The presentation will inform about the current status of the analyses
and present their results for the gluon polarisation.
This project is supported by BMBF.

HK 15.2 Di 14:30 F

Measurement of AS in the nucleon at HERMES from semi-
inclusive DIS — eSHAOJUN Lu for the HERMES collaboration — II.
Physikalisches Institut, Justus-Liebig-Universitét, Giessen, Germany

The polarization of the strange quarks in the proton is of particular
interest, because an explanation of the small net contribution to the nu-
cleon spin from the quark spins under the assumption of SU(3) symmetry
implies a signifcant negative value for this quantity. Such a value would
explain the violation of the Ellis-Jaffe sum rule in inclusive Deep-inelastic
scattering (DIS). However, recent results from HERMES for a flavor de-
composition of quark helicity distributions based on semi-inclusive DIS
suggest that the strange sea is zero or slightly positive.

The total strange quark helicity density AS(x) = As(z) + As(x) car-
ries no isospin. It can be extracted from measurements of scattering off
deuterium alone which is isoscalar. Effectively, measurements of the in-
clusive spin asymmetries provide an estimate of the helicity density of
the non-strange sea. Using the spin asymmetries measured for charged
kaons as the second experimental data set it is possible to extract directly
AS(z). Furthermore, by measuring directly the charged kaon multiplic-
ities at HERMES kinematics, the fragmentation functions relevent to



Physik der Hadronen und Kerne

Dienstag

the extraction procedure can be obtained without resort to other exper-
iments. The results of a direct leading-order extraction of AS(z) using
this approach will be presented.

HK 15.3 Di 14:45 F

Inklusive und semi-inklusive Asymmetrien bei COMPASS —
¢ JURGEN HANNAPPEL fiir die COMPASS-Kollaboration — Universitét
Mainz

Im COMPASS-Experiment wird die Spinstruktur des Nukleons mittels
Streuung von polarisierten Myonen und polarisierten Nukleonen unter-
sucht, dabei werden inklusive und semi-inklusive Asymmetrien mit longi-
tudinal polarisiertem 6LiD gemessen. Die Analyse der von 2002 bis 2004
genommenen Daten fiir Q@ > 1GeV? und Q? < 1GeV? wird beschrieben
und die Ergebnisse fiir inklusive Asymmetrien vorgestellt. Die Resultate
einer QCD-Analyse unter Verwendung der daraus bestimmten Ergebnisse
fiir die Strukturfunktionen g; wird diskutiert.

HK 15.4 Di 15:00 F

Azimutale Einzel-Spin-Asymmetrien in  semi-inklusiver
tiefinelastischer Streuung an einem transversal polarisier-
ten Wasserstoff-Target eMARKUS DIEFENTHALER fiir die
HERMES-Kollaboration — Physikalisches Institut II, Universitét
Erlangen-Niirnberg, Erwin-Rommel-Strafie 1, 91058 Erlangen

Im Januar 2005 veroffentlichte die HERMES-Kollaboration den welt-
weit ersten Nachweis azimutaler Einzel-Spin-Asymmetrien geladener Pio-
nen in semi-inklusiver tiefinelastischer Streuung an einem transversal
polarisierten Wasserstoff-Target. Die gemessenen Asymmetrien, die in
Abhéngigkeit zweier azimutaler Winkel ausgewertet sind, werden so-

wohl durch den Collins- als auch durch den Sivers-Mechanismus her-
vorgerufen.Eine Unterscheidung der beiden Mechanismen ist durch de-
ren zugehorigen Fourierkomponenten moglich, die eine charakteristische
sinusférmige Modulation in Abhéngigkeit der azimutalen Winkel aufwei-
sen. Die Fourierkomponenten geben Riickschlufl auf bislang experimentell
unbestimmte Groflen: die Transversity-Verteilung in Verbindung mit der
Collins-Fragmentationsfunktion (Collins-Mechanismus) sowie die Sivers-
Verteilung (Sivers-Mechanismus).

Aktuelle Messungen der HERMES-Kollaboration, denen eine deutlich
groflere Datenmenge zugrunde liegt, bestétigen die verodffentlichten Er-
gebnisse. Neben einer Einfithrung in das HERMES-Experiment und einer
Beschreibung des Analyseverfahrens werden diese Resultate vorgestellt.

Diese Arbeit wurde gefordert durch BMBF (Projekt 06 ER 1251).

HK 15.5 Di 15:15 F
Beam spin azimuthal asymmetry at CLAS and HERMES —
oeCHRISTOPH CEBULLA!, KLAUS GOEKE!, PETER SCHWEITZER!, and
Di1ANA URBANO? — !Theoretische Physik II, Ruhr-Universitit Bochum,
44801 Bochum — 2Faculdade de Engenharia da Universidade do Porto,
R. Dr. Roberto Frias s/n, P-4200-465 Porto, Portugal
Recently azimuthal beam spin asymmetries in the production of pions
in semi-inclusive deeply inelastic scattering were measured in the CLAS
experiment at the Jefferson Lab and the HERMES expriment at DESY.
One (but not the only) contribution to this single spin asymmetry is
due to the Collins effect and the chirally odd twist-3 distribution func-
tion $e(x)$. We compute $e(x)$ in the chiral quark-soliton model and
estimate how much of the CLAS and HERMES data on the beam spin
asymmetry can be explained in terms of $e(x)$ and the Collins effect.

HK 16 Elektromagnetische und Hadronische Sonden

Zeit: Dienstag 14:00-15:30

HK 16.1 Di 14:00 G

Messung der A-Produktion an COSY-TOF am polarisierten
Protonen-Strahl — eCEgcIiLIA P1zzoLoTrTO, WOLFGANG EY-
RICH, JENS GEORGI, MARTIN KRAPP, ALBERT LEHMANN, PETER
SCHONMEIER, WOLFGANG SCHROEDER und ANDREAS TEUFEL fiir
die COSY-TOF-Kollaboration Physikalisches Institut, Universitét
Erlangen-Niirnberg

Die exklusive Untersuchung der Strangeness-Produktion im Schwellen-
bereich ist ein Schwerpunkt im Messprogramm am Flugzeitspektrometer
COSY-TOF. Dabei wurde bisher insbesondere die Reaktion pp -> K+Ap
mit hoher Genauigkeit bei mehreren Energien vermessen. Ein speziell op-
timiertes Startdetektorsystem dient zur Identifikation und vollstéandigen
Rekonstruktion der Ereignisse einschliefilich der verzogerten schwachen
Zerfille und erlaubt die Extraktion nahezu untergrundfreier Eventsamp-
les, wobei der volle Phasenraum abgedeckt wird. Um weitere Informati-
on {iber den Reaktionsmechanismus zu gewinnen, wurden erstmals bei
zwei Strahlimpulsen Messungen am polarisierten Protonenstrahl durch-
gefiihrt. Ziel ist es insbesondere, die Depolarisationsobservable D(yy) zu
extrahieren und mit Modellrechnungen zu vergleichen. Im Vortrag wird
das Experiment vorgestellt, der Stand der Analyse aufgezeigt und die
Aussagekraft der untersuchten Observablen diskutiert. Gefordert durch
BMBF und FZ-lJiilich.

HK 16.2 Di 14:15 G

Investigation of the *He 1 Final State in dp-Reactions at ANKE
— oT1IMO MERSMANN, ALFONS KHOUKAZ, MALTE MIELKE, MICHAEL
PAPENBROCK, and TOBIAS RAUSMANN for the ANKE collaboration
Institut fiir Kernphysik, Westfélische Wilhelms-Universitat Miinster, D-
48149 Miinster

The existence of n-mesic nuclei is still an open issue of research. To
investigate the possibility of the formation of such bound systems, pro-
duction measurements with one 7 meson and one light nucleus in the final
state are of great interest. By studying the final state interaction at low
excess energies, information about the final state interaction and there-
fore about the scattering length of the n-nucleus system can be gained.
The latter one is closely related to the properties of such a possible bound
state and has to be determined with high precision. The available data
sets in the close vicinity of the threshold expose discrepancies, which
currently forbid the extraction of scattering length information with suf-
ficient precision. Therefore, the reaction d+p—>He+n has been investi-
gated at the ANKE spectrometer using a continuously ramped accelera-

Raum: G

tor beam at excess energies ranging from below threshold up to Q=+12
MeV. Due to the full geometrical acceptance of the ANKE spectrome-
ter high statistic data on this reaction have been obtained. Additionally,
data at excess energies of Q = 20, 40 and 60 MeV have been recorded in
order to determine total cross sections and to investigate contributions
from higher partial waves. First preliminary results of the analysis will
be presented and discussed.
*Supported by FZ-Jiilich (COSY-FFE)

HK 16.3 Di 14:30 G

Study of the n meson production in the d+d—*He +1n reaction
using the polarised beam — eMARIOLA LESIAK!Y? and HARTMUT
MACHNER! — nstitut fiir Kernphysik, FZ Jiilich, 52425 Jiilich —
2Institute of Physics, Jagiellonian University, 30 064 Krakow, Poland
There is a great interest in n-physics in the recent years. Most of the
experiments investigate 7 production in an electromagnetic reaction or
in p+d collisions. The existing data for the d+d —*He + 7 reaction
are so far limited to the total cross section for the beam momentum near
threshold. There are many theoretical models describing the 1 production
in pd —3 Hen reaction. Kilian and Nann proposed two step model to de-
scribe the d+d —*He+n reaction. However due to the lack of the data
the question about underlying reaction mechanism can not be answered
without new measurements. The measurement of the d +d —*He +n
reaction using a polarised beam was performed at COSY accelerator in
Jiilich. The results obtained so far will be presented.
Supported in part by FZ Jiilich, DAAD D/04/25575 and Int. Biiro BMBF
(DLR) contract IND 01/022.

HK 16.4 Di 14:45 G

Investigation of the scalar resonances at COSY — eALEXEY
DzvyuBA for the ANKE collaboration — Petersburg Nuclear Physics In-
stitute, Gatchina, Russia

The production of the light scalar resonances ay(980) and f,(980) in
hadronic interactionis has been investigated with the ANKE spectrome-
ter, where their strange decays into KK can be observed. Final goal of
these studies, which will be later supplemented by measurements of the
non-strange decays with the WASA detector, is to learn about the nature
of these states, about isospin violating processes in the ao/ fo system and
FSI effects between antikaons and light nuclei.

In this talk final results of the data analysis for the reaction pp —
dKtIK°, measured at excess energies 46 and 105 GeV, will be presented.
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Total cross-sections, invariant-mass and angular distributions will be
shown, interpreted in terms of scalar-isovector K K production and com-
pared with theoretical predictions.

As a next step, a measurement of isoscalar KK production, utilizing
the isospin selective dd — a K+ K~ reaction, is foreseen in April 2006 at
ANKE.

This work is supported by FZJ-FFE.

HK 16.5 Di 15:00 G
Test of the spectator model in the dp — ppm~ p,pes reaction —
eEBERHARD KUHLMANN for the COSY-TOF collaboration — IKTP,
TU Dresden

As part of our program on meson-production in NN-reactions first
measurements have been performed on the np-entrance channel by use
of either a deuteron target or a deuteron beam. Since the neutron, when
bound in the deuteron, necessarily is off-shell, some model dependence in
the course of the analysis cannot be avoided. For a check on the validity
of the spectator model the reaction np — ppr~ seems to be ideal. In the
literature one can find an extensive set of data where a neutron beam
has been employed. These will be compared to our data taken with the
COSY-TOF spectrometer by use of a 1.85 GeV/c deuteron beam imping-
ing on a liquid hydrogen target. Only charged particles show up in the exit
channel, the spectator proton pg. is easily detected with roughly half
the beam momentum in a narrow cone around the beam axis. The sensi-
tivity of the description of the experimental data to the parametrization
of the deuteron wavefunction entering into the Monte Carlo simulations
will be discussed.

Supported by BMBF and FZ Jiilich

HK 16.6 Di 15:15 G

Dynamik der w-Meson Produktion im Proton-Proton Stofi —

oM. SCHULTE-WISSERMANN, K.-TH. BRINKMANN, J. DIETRICH, S.

DSHEMUCHADSE, H. FREIESLEBEN, R. JAKEL, L. KARscH, E. KUHL-

MANN, W. ULLRICH und R. WENZEL fiir die COSY-TOF-Kollaboration
TU Dresden

Die hadronische Wechselwirkung wird bei héheren Energien (kurzen
Distanzen) durch den Austausch von Vektormesonen (w, p, ¢) vermittelt.
Der elementaren Produktion dieser Mesonen im Hadronensto3 kommt
daher eine Schliisselrolle zum Verstéindnis der starken Wechselwirkung
(OBEMs, Meson-Nukleon Resonanzen) sowie bei der Zusammensetzung
von Hadronen (Strangenessanteil) zu. Im Fall der w-Produktion ist der
Weltdatensatz im Energiebereich 50 <€ <200 MeV jedoch noch relativ
beschréinkt; insbesondere fehlen differentielle Observable.

Alle drei neutralen Vektormesonen kénnen am COSY-Beschleuniger in
pp Reaktionen erzeugt werden. Hierbei ist der TOF-Detektor insbesonde-
re fiir die Reaktion pp — ppw geeignet, da er alle kinematisch moglichen
Endzusténde abdeckt. Die Rekonstruktion der geladenen Reaktionspro-
dukte erlaubt eine einfache und transparente w-Selektion, wodurch totale
sowie differentielle Wirkungsquerschnitte (Winkel- und Massenverteilun-
gen) zugénglich werden. In diesem Beitrag werden die Anregungsfunktio-
nen dieser Observablen bei vier Anregungsenergien gezeigt, wodurch eine
Differenzierung zwischen verschiedenen theoretischen Ansétzen méglich
wird. Dariiber hinaus werden erste Ergebnisse einer Messung unterhalb
der Produktionsschwelle sowie Polarisationsobservable vorgestellt.

(Gefordert durch BMBF und FZ Jiilich)

HK 17 Kernphysik/Spektroskopie

Zeit: Dienstag 14:00-15:30

HK 17.1 Di 14:00 C

Search for tensor couplings in the weak interaction using ‘He™
ions and a transparent Paul trap — eD. RODRIGUEZ', G BAN!,
D. DuraND!, X. FLECHARD!, M. HERBANE?, M. LaABALME!, E.
LIENARD', F. MAUGER!, A. MERY', and O. NaviLiar-Cuncic! —
IN2P3, LPC-ENSICAEN, 6 Bd du Maréchal Juin 14050, Caen Cedex,
France — 2IKS KU Leuven, Celestijnenlaan 200D, B3001 Leuven, Bel-
gium

According to the Standard Model (SM), nuclear 5 decay is mediated
by the exchange of W* bosons which result in vector (V) and axial-vector
(A) couplings. Other couplings such as scalar (S), pseudoscalar (P) or ten-
sor (T), are allowed by Lorentz invariance but forbidden within the SM.
The search for the presence of such interactions requires high-precision
experiments. In this contribution, we report on an experiment aimed at
determining the 3-v angular correlation coefficent @ in the decay of ®He.
The experiment is under commissioning at GANIL after coupling the
LPCTrap to the low energy beam line of the SPIRAL source. The ra-
dioactive ion beam with an energy of 10-34 keV is decelerated and cooled
down to energies of the order of eV. The ions are then captured in the
trap. The parameter a is determined by measuring the time of flight of
the recoil ions (Li**) in coincidence with the 3 particles. In this contri-
bution, a detailed description of the system will be given, the results from
the first experiment with SHe* ions will be presented, and the different
sources of uncertainty in the determination of a will be discussed.

HK 17.2 Di 14:15 C

Octupole-deformed molecular configurations in 2!Ne* — eCARL
WHELDON, TZANY KOKALOVA, and SEVERIN THUMMERER — SF7,
Hahn-Meitner-Institut, Glienicker Strafie 100, D-14109 Berlin, Germany

Structures exhibited by many light nuclei can be described by under-
lying tightly bound cores, clustered together into molecular-like systems.
Neon-21 is particularly good for investigating this phenomenon because,
although three of the four (**0O+n+a) cluster bands are far from yrast,
the bandheads all lie under 3.7 MeV, well below the particle thresholds.

Here we report new results for 2*!Ne using the incomplete-fusion re-
action ®O("Li, np)?'Ne at 29.4 MeV with GASP+ISIS, following the
population of cluster states up to 12 MeV and the observation of both
intra- and inter-band transitions. These results lead to a re-interpretation
of some levels in the K™ = 37 and 3~ bands [1]. The implications of this
re-ordering on the octupole doublet bands are examined. The data also
allow a more accurate determination of some previously uncertain level

Raum: C
energies. The ‘missing’ I™ = 27 level is also discussed.
[1] C. Wheldon, Tz. Kokalova, et al., accepted for publication in Eur.
Phys. J. A.

* Supported by the Alexander von Humboldt Foundation.

HK 17.3 Di 14:30 C

Bremsstrahlung in the o decay of 2'°Po — eHEIKO SCHEIT, HANS
BoIE, VINZENZ BILDSTEIN, FRANK KOCK, MARTIN LAUER, OLIVER
NIEDERMAIER, and DIRK SCHWALM — MPI fiir Kernphysik, Heidelberg

The tunneling of an « particle through the Coulomb wall of the daugh-
ter nucleus is one of the characteristic features of a decay. The emission
of bremsstrahlung in this process has attracted considerable theoretical
[1-3] and experimental [4] interest due to the classically incomprehensible
possibility of emission during tunneling. The differential emission prob-
ability dP/dFE, as a function of photon energy E., deviates considerably
from a classical treatment in which the « particle is accelerated from the
classical turning point to infinity in a Coulomb potential.

Several models were proposed, treating the process quantum mechan-
ically or semi-classically, whose predictions deviate at photon energies
above about 250 keV. Nevertheless, due to the poor statistics, the data
available so far [4] do not allow to distinguish between these models.

The results of a high-statistics experiment to measure the
bremsstrahlung emission in the a decay of 2'°Po, which ran for about
280 days with two ~ 100 kBq sources at the MPI-K, Heidelberg, will be
presented and discussed.

(1] T. Papenbrock and G. F. Bertsch, Phys. Rev. Lett. 80, 4141 (1998).
[2] M.I. Dyakonov, Phys. Rev. C 60, 037602 (1999).

[3] E. V. Tkalya, Phys. Rev. C 60, 054612 (1999).

[4] J. Kasagi et. al., Phys. Rev. Lett. 79, 371 (1997).

HK 17.4 Di 14:45 C

Lebensdauern in den neutronenreichen Isotopen *6Cr, ®2Ti
oM. SEmbLITZ', P. REITER', A. DEWALD', O. MOLLER', P. VON
BRENTANO!, B. BRUYNEEL!, S. CHRISTEN!, F. FINKE!, C. FRANSEN!,
M. Gorska?, A. HoLLER', G. ILIE!, P. KNocH!, P. KUDEJOVAL, S.
ManDAL?, B. MELON!, D. MUcCHER!, J.-M. REcIis!, B. SaHa!, T.
STEINHARDT!, T. STRIEPLING', A. WIENs!, T. WILLERS' und K.O.
ZeLL' — 'IKP, Uni Kéln — 2GSI, Darmstadt

In den neutronenreichen Ti und Cr Isotopen ergeben sich aus den 27-
Energien und den B(E2)-Werten experimentelle Hinweise auf einen neuen
Unterschalenabschluss bei N=32 [1,2]. Die unverstandenen Abweichun-
gen der B(E2)-Werte von aktuellen Schalenmodellrechnungen motivier-
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ten préazisere Lebensdauermessungen mit der Recoil Distance Doppler-
Shift Methode in den Isotopen *Cr und ®2Ti. Besonderes Interesse galt
dabei dem ersten 27-, sowie hoheren Zustinden der Grundzustandsban-
de. Diese wurden am Tandem-Beschleuniger des IKP der Universitét zu
Kéln mit den Reaktionen #Ca(!'Be,p2n) und *Ca("Li,p2n) bei 32 bzw.
28 MeV populiert. Die emittierten y-Quanten wurden bei Absténden
zwischen 0.5 und 80 pm mit 12 HPGe-Detektoren im Koinzidenzmodus
aufgenommen und mit Hilfe der Differential Decay Curve Methode ana-
lysiert. Mit 7 = 4.9 ps weicht die Lebensdauer fiir den 2*-Zustand im
%Cr deutlich von den Ergebnissen der theoretischen Modelle ab. Weitere
Ergebnisse zu hoherliegenden Zustiinden, sowie zu *2Ti werden vorge-
stellt.

[1] A. Biirger, et al., Phys. Lett. B 622 (2005) 29

[2] D.-C. Dinca, et al., Phys. Rev. C 71 041302(R) (2005)

HK 17.5 Di 15:00 C
Q-Wert des Fermi-Beta-Zerfalls von *V — eTHOMAS FAESTER-
MANN, RALF HERTENBERGER, HANS-FRIEDRICH WIRTH, REINER
KRUCKEN, MAHMOUD MAHGOUB und PETER MAIER-KOMOR —
Maier-Leibnitz-Laboratorium der LMU und TU Miinchen
Reine Fermi-Zerfille liefern (neben dem Neutron Zerfall) den Wert des
Viua Elements der CKM Matrix. Zusétzlich zu Messungen von Reakti-
ons Q-Werten kénnen nun auch direkte Massenmessungen sehr prazise
die Zerfallsenergien bestimmen. In einer jiingsten Veréffentlichung [1]
der Massendifferenz 46V — 4Ti wurde ein alter Datensatz von sechs
prizisen (*He,t) Q-Wert Messungen [2] wegen grofier Abweichungen zu
anderen Daten verworfen. Mit einer Neu-Bestimmung des 46Ti(* He,t)6V
Q-Werts wollen wir nachpriifen, ob Q-Wert Messungen vielleicht prinzi-

piell problematisch sind. Der Q-Wert wird relativ zu dem sehr &hnlichen
der *"Ti(*He,t)*"V Reaktion zum Isobaren Analogzustand gemessen. Ei-
ne Genauigkeit von £0.4keV | wie bei der Massenmessung, ist erreichbar.
Erste Ergebnisse werden diskutiert.

[1] G. Savard et al., PRL 95 , 102501 (2005)

[2] H. Vonach et al., Nucl. Phys. A278 | 189 (1977)

HK 17.6 Di 15:15 C
Bindungsenergie-Systematik fiir 0%, 2%, 3= und 4-, T=0
Zustinde von Nukliden mit N=Z7 und A=4n von '°0O bis °Ca
oF'. EVERLING NC State Univ., Raleigh, and TUNL, Durham,
NC, USA (frithere Zugehorigkeit, jetzt Ringheide 24 f, 21149 Hamburg)
Die Bindungsenergien dieser Nuklide werden hier in der Form
—B*+(9,5 MeV)A iiber der Massenzahl A aufgetragen, wobei B* die
Bindungsenergie des Grundzustandes und der Anregungszustéinde be-
deutet. Wenn der Spin 0% vorgegeben wird, erhilt man nahezu lineare
Funktionen im Bereich der Unterschalen 1ds/2, 251/ und 1ds/; mit Kni-
cken an den Ubergiingen. Es entsteht ein System von zwei nahezu paral-
lelogrammformigen Vierecken mit je 12 Punkten, die aus je 6 Vierecken
zusammengesetzt sind. Nur 6 der 24 Zusténde fehlen, aber bei einigen
sind die Spins noch nicht definitiv als 0" gemessen. Eine Bestétigung die-
ser Arbeitshypothese dominierender Unterschalenzusténde wiirde bedeu-
ten, dass der Energiegewinn beim Hinzufiigen von vier 1ds/; Nukleonen
unabhéngig davon ist, wie viele Nukleonen sich bereits in den Unter-
schalen 1ds/; und 1ds/, befinden. Die Besetzung der 2s,/, Unterschale
dndert aber erwartungsgeméaf den Energiegewinn. Viele Diagramme mit
empirisch gesicherten fast linearen Beziehungen werden gezeigt, die of-
fensichtlich nicht zufillig zustande kommen.

HK 18 Theorie

Zeit: Dienstag 14:00-15:30

HK 18.1 Di 14:00 B

Chiral Dynamics of Baryons in a Lorentz Covariant Quark
Model — eVALERY LyUBOVITSKIJ, AMAND FAESSLER, THOMAS
GUTSCHE, and KEM PUMSA-ARD — Institute of Theoretical Physics,
Tuebingen University, Auf der Morgenstelle 14, 72076 Tuebingen, Ger-
many

We develop a manifestly Lorentz covariant chiral quark model for the
study of baryons as bound states of constituent quarks dressed by a cloud
of pseudoscalar mesons [1,2]. The approach is based on a non-linear chi-
rally symmetric Lagrangian, which involves effective degrees of freedom
- constituent quarks and the chiral (pseudoscalar meson) fields. In a first
step, this Lagrangian can be used to perform a dressing of the constituent
quarks by a cloud of light pseudoscalar mesons and other heavy states
using the calculational technique of infrared dimensional regularization
of loop diagrams. We calculate the dressed transition operators with a
proper chiral expansion which are relevant for the interaction of quarks
with external fields in the presence of a virtual meson cloud. In a second
step, these dressed operators are used to calculate baryon matrix ele-
ments. Applications are worked out for the masses of the baryon octet,
the meson-nucleon sigma terms, the magnetic moments of the baryon
octet, the nucleon charge radii, the strong vector meson-nucleon cou-
plings and the full momentum dependence of the electromagnetic form
factors of the nucleon.

[1] A. Faessler, T. Gutsche, V.E. Lyubovitskij, K. Pumsa-ard, Prog.
Part. Nucl. Phys. 55, 12 (2005). [2] A. Faessler, T. Gutsche, V.E.
Lyubovitskij, K. Pumsa-ard, hep-ph/0511319.

HK 18.2 Di 14:15 B

Selbstkonsistente, thermische Massen leichter, skalarer und
vektorieller Mesonen in einem linearen o-Modell — eSTEFAN
STRUBER — Goethe-Universitiat Frankfurt a. M.

Der chirale Phaseniibergang eines hadronischen Mediums als effek-
tive Manifestation des Ubergangs stark gebundener Kernmaterie zum
Quark-Gluon-Plasma, kann mittels linearer o-Modelle beschrieben wer-
den. Dazu werden die fiir die Problemstellung relevanten, zugrundelie-
genden Symmetrien der QCD bei der Modellierung der Kopplungsterme
der interessierenden Freiheitsgrade berticksichtigt. Durch Selektion ei-
ner Uy (2) x Ur(2)-Symmetrie und Vernachlissigung von Baryonen kann
man sich auf die leichtesten Mesonen beschréanken. Fiir das Verstédndnis
von Dileptonenraten bei Kernkollisionsexperimenten ist insbesondere das
Verhalten des p-Mesons im Bereich des chiralen Phaseniibergangs von
grosser Bedeutung. Die Realisierung des mesonischen Systems als ther-

Raum: B

mischem Medium im Gleichgewicht lésst sich mit Hilfe des Imaginérzeit-
Formalismuses bewerkstelligen. Die starken Kopplungen der Teilchen
werden durch Verwendung selbstkonsistenter Vielteilchenresummations-
techniken gewiirdigt, was die Aufstellung von gekoppelten Schwinger-
Dyson-Gleichungen ermoglicht. Deren Auswertung liefert die tempera-
turabhéngigen Massen der leichten Skalarmesonen, die des p-, a;— und
f1-Vektormesons, sowie die Energie des chiralen Kondensats, welches der
Ordnungsparameter des chiralen Phaseniibergangs ist. Im Bereich des
Phasentibergangs, der je nach Vakuumsigmamasse, crossover, erster, oder
zweiter Ordnung ist, entarten die chiralen Partner (z.B. das p- mit dem
a;-Meson).

HK 18.3 Di 14:30 B

Nuclear structure within the UCOM framework: Many-body
calculations ePANAGIOTA PAPAKONSTANTINOU, ROBERT ROTH,
NiLs PaAAR, and HEIKO HERGERT — Institut fiir Kernphysik, T.U.
Darmstadt

Correlated Hamiltonians derived from realistic nucleon-nucleon inter-
actions within the Unitary Correlation Operator Method (UCOM) are
employed in many-body calculations across the nuclear chart. Ground
state properties of nuclei are examined within Hartree-Fock (HF) and
HF-Bogolyubov method and within many-body Perturbation Theory
(PT) and Configuration-Interaction method. The results show that resid-
ual ground-state long-range correlations not treated by the UCOM are
perturbative. Binding energies are reproduced across the nuclear chart
within PT. In order to improve the description of other ground-state ob-
servables, the possibility to employ a phenomenological three-body force
is explored. Properties of collective states are calculated within standard
and extended versions of the RPA. Our results reflect the properties of
the UCOM Hamiltonian as an effective interaction and demonstrate the
importance of LRC and second-order effects as well as the missing three-
body force.

HK 18.4 Di 14:45 B
Nuclear Structure in the UCOM Framework: Few-Body Sys-
tems — eHEIKO HERGERT!, ROBERT ROTH', PANAGIOTA PAPAKON-
STANTINOU!, NILS PAAR!, THOMAS NEFF?, and HANS FELDMEIER?
Hnstitut fiir Kernphysik, TU Darmstadt — 2NSCL, Michigan State
University — 3GSI Darmstadt
Recently, we have established the Unitary Correlation Operator
Method (UCOM) [1,2] as a tool for using realistic N N-interactions in
traditional methods of nuclear structure theory by explicitly treating
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correlations induced by the strong repulsive core and the tensor force.
The resulting correlated interaction Vycom maintains phase-shift
equivalence with the bare V.

The main focus of this talk are No-Core Shell Model (NCSM) calcu-
lations with Viycom, which exhibit a significantly improved convergence.
In addition, we obtain information on the interplay of short- and long-
range correlations, which can be used to constrain Vycoy further. In this
context, we also discuss the inclusion of 3N-forces. We present NCSM
results for various p-shell nuclei (binding energies, spectra, etc.), which
are in very good agreement with experiment.

In Fermionic Molecular Dynamics (FMD), Vicowm is used in variational
calculations up to A = 60. Projection techniques and configuration-
mixing calculations provide access to excitations and recover important
features like the 3a-structure of the Hoyle-state in '2C.

Work supported by the DFG (SFB 634).

[1] R. Roth et al., Nucl. Phys. A745 (2004) 3
[2] R. Roth et al., Phys. Rev. C72 (2005) 034002

HK 18.5 Di 15:00 B
Nuclear response beyond the RPA approach — ¢CARLO BARBI-
ERI — GSI, Theory Department
Giant resonances are a source of information about the properties of
nucleonic matter. Understanding these modes towards the drip lines will
allow improved predictions in case of N/Z asymmetry and for low energy
interaction with neutrinos. This talk reports about recent theoretical de-
velopments in this directions.

We use self-consistent Green’s function (SCGF) theory and a Fad-
deev expansion to properly reproduce the distribution of single particle
strength. The latter can have sizable impact on the behavior of the nu-
clear response, already at the 1p-1h level. The so obtained quasi-particles
and -holes are used as a staring point in dressed RPA (DRPA) and in
interacting phonons calculations. This approach is microscopic and based
on realistic NN interactions.

Pilot work has been done for isotopes along the stability line, while
the extension toward the drip lines is already in progress and will also be
discussed.

HK 18.6 Di 15:15 B

Baryon self energies in the chiral loop expansion — e ALEXANDER
SEMKE and M.F.M. Lutz — GSI, Plankstr. 1, 64291 Darmstadt

We compute the self energies of the baryon octet and decuplet states at
the one-loop level applying the manifestly covariant chiral Lagrangian.
It is demonstrated that expressions consistent with the expectation of
power counting rules arise if the self energies are decomposed according
to the Passarino-Veltman scheme supplemented by a minimal subtrac-
tion. This defines a partial summation of the chiral expansion. A finite
renormalization required to install chiral power counting rules leads to the
presence of an infrared renormalization scale. Good convergence proper-
ties for the chiral loop expansion of the baryon octet and decuplet masses
are obtained for natural values of the infrared scale. A prediction for the
strange-quark matrix element of the nucleon is made.

HK 19 Kern- und Teilchen-Astrophysik

Zeit: Dienstag 14:00-15:30

Gruppenbericht HK 19.1 Di 14:00 E

LUNA - Gegenwart und Zukunft eFRANK STRIEDER fiir die
LUNA-Kollaboration — Institut fiir Physik mit Ionenstrahlen, Ruhr-
Universitit Bochum, Germany

Im Rahmen des LUNA-Projektes (Laborator Underground for Nuclear
Astrophysics) wurde der Wirkungsquerschnitt der Reaktion “N(p,v)*O
gemessen. Dabei wurden die Messungen im Energiebereich unterhalb von
E.,, =400 keV am Laboratori Nazionali del Gran Sasso, Italien, sowohl
mit einem Festkorpertarget- wie auch mit einem Gastarget-Experiment
durchgefiihrt, wihrend der Energiebereich E., = 250 bis 1700 keV an
den Beschleunigern des Dynamitron-Tandem Laboratoriums der Ruhr-
Universitat Bochum mit demselben Festkorpertargetaufbau abgedeckt
worden ist. Eine R-Matrix Analyse basierend auf den neuen Datensétzen
und den vorhandenen &lteren Messungen wurde ausgefiithrt und die Re-
aktionrate der Reaktion “N(p,7)!°O bis zu solaren Energien bestimmt.

Das wissenschaftliche Programm der Luna-Kollaboration sieht nach
der Bestimmung des Wirkungsquerschnitts der Reaktion *He(a, ) Be,
die Messung von niederenergetischen Resonanzen in 2Mg(p,y)?°Al vor.
In diesem Vortrag werden auch die Planung fiir die Zukunft {iber diese
beiden Experimente hinaus vorgestellt.

HK 19.2 Di 14:30 E

Measurement of 3He(a,7)"Be with ERNA Recoil Separator —
e ANTONINO D1 LEVA for the ERNA collaboration — Experimental-
physik3 Ruhr-Universitéit Bochum - Bochum

The *He(e,v)"Be reaction plays an important role in the interpreta-
tion of the results of the solar neutrino experiments, since the estimate
of the oscillation parameters relies on the solar neutrino spectrum, cal-
culated by solar models. The high energy component in this spectrum
is mainly produced by the decay of "Be and ®B. The uncertainty in the
3He(cv, v)"Be cross section is also one of the largest contributions to the
uncertainty on the predicted primordial “Li abundance in Big Bang Nu-
cleosynthesis calculations.

Previous measurements of the 3He(a,y)"Be cross section have been
performed detecting the capture y-rays or, alternatively, measuring the
activity of the synthesized "Be. The extrapolated astrophysical S factor
S34(0), of the two different approaches disagree at a 3¢ level.

A different approach uses the European Recoil separator for Nuclear
Astrophysics (ERNA) to detect directly the "Be ions produced in the re-
action and, additionally, the coincident detection of the capture 7-rays.
Experiment and first results are presented.

Supported by DFG(Ro 429/35-3) and INFN
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HK 19.3 Di 14:45 E

Erste direkte Messung des Wirkungsquerschnitts der Reaktion
2C(a, )0 — eDANIEL SCHURMANN fiir die ERNA-Kollaboration —
Institut fiir Experimentalphysik III, Ruhr-Universitdt Bochum, Univer-
sitatsstr. 150, 44780 Bochum

Die Fusion von Kohlenstoff und Helium zu Sauerstoff durch die Re-
aktion 2C(a, 7)0 findet in der Helium Brennphase roter Riesensterne
statt. Diese Schliisselreaktion der Nuklearen Astrophysik wurde wéhrend
der letzten Jahrzehnte in vielen Experimenten vermessen. Dennoch sind
die Unsicherheiten im astrophysikalischen S(E) Faktor fiir Berechnungen
der Sternentwicklung immer noch zu grof.

Der Européische Riickstoseparator fiir Nukleare Astrophysik (ERNA)
wurde speziell zum Studium dieser Reaktion entwickelt. Hierbei wird ein
12C Tonenstrahl auf ein “He Gastarget geschossen. Der entstehende Sau-
erstoff wird im Separator mit Hilfe von zwei Wienfiltern und einem Dipol-
magneten getrennt und am Ende des Separators in einem AE-E Ionisa-
tionskammerteleskop nachgewiesen. Dieser Nachweis kann frei, d.h. ohne
Koinzidenz mit y-Strahlung erfolgen; man misst somit den totalen Wir-
kungsquerschnitt der Reaktion. Quasi untergrundfreie y-Spektren erhélt
man zusétzlich durch Koinzidenz mit den RiickstoBkernen.

Die Messung des totalen Wirkungsquerschnitts der Reaktion
2C(a, )0 im Energiebereich E¢m = 1.9-4.9 MeV wird vorgestellt.
Beispielhaft wird die Qualitét von «y-Spektren an einzelnen Datenpunk-
ten gezeigt. Die Beschreibung und Extrapolation solcher Messungen wird
iiblicherweise mit Hilfe von R-Matrix Rechnungen gemacht, diese werden
hier diskutiert.

HK 19.4 Di 15:00 E
Neutron capture rates on neutron-rich Argon isotopes mea-
sured in inverse kinematics — e A.N. OsTROWSKI!, L. GODEFROY?,
O. SorLIN?, Y. BLUMENFELD?, and K.-L. KRATZ? for the MuST-
Collaboration collaboration — !Fakultit fiir Physik und Astronomie,
Universitit Heidelberg, D-69120 Heidelberg, Germany — 2Institut de
Physique Nucléaire, F-91406 Orsay Cedex, France — ®Institut fiir Kern-
chemie, Universitat Mainz, D-55099 Mainz, Germany
In order to evaluate the influence of the N=28 closed shell on astro-
physical neutron capture rates and to determine the size of the N=28 shell
gap a series of transfer reactions in inverse kinematics using radioactive
4446 Ar_beams and deuterated polythene targets have been performed at
the SPIRAL accelerator complex at the GANIL facility.
In the astrophysical context this experiment will enable us to under-
stand the large *Ca/%*Ca abundence ratio of up to 250 found in refrac-
tory meteoritic inclusions, e.g. the EK 1-4-1 sample from the Allende
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meteorite. 46Ar is thought to be the main progenitor of the **Ca and
the determination of its neutron capture cross section provides a con-
straint on the neutron densities present in explosive stellar environments
to account for the large isotopic ratio found.

In addition, neither the size of the N=28 shell gap nor the occupation
of the orbitals involved have been determined experimentally in any of
the abovementioned Argon nuclei so far. The result therefore opens a
window on either the erosion or the persistence of the N=28 shall gap.
The experiments performed and their results will be discussed.

HK 19.5 Di 15:15 E

Investigation of the reaction 2’ Ne(p,7)* Na in the Ne-Na cycle
— eSASCHA FALAHAT'?34 JoacHIM GORRES“?, KARL-LUDWIG
KraTz?*, GOTTFRIED MUNZENBERG®?, EDWARD J. STECH'“Z,
and MICHAEL WIESCHERY? — !University of Notre Dame, De-
partment of Physics, ISNAP, 46556, Notre Dame, Indiana, USA —
2JINA, www.jinaweb.org — 3HGF VISTARS, www.vistars.de —
4Johannes Gutenberg Universitit Mainz, Institut fiir Kernchemie,
Fritz-Strafmann-Weg 2, 55128 Mainz, Germany — ®°Gesellschaft fiir
Schwerionenforschung mbH, Planckstr. 1, 64291 Darmstadt, Germany

The reaction 2°Ne(p,v)?!Na is known to be crucial for the evolu-
tion of the Neon-Natrium-Cycle in stars. At the University of Notre
Dame, Institute for Structure and Nuclear Astrophyics, we have stud-
ied the direct capture reaction in the astrophysically interesting region of
E, = 500keV — 1400keV with different setups of Nal and Ge detectors.
The results of these experiments will be presented and discussed.

HK 20 Instrumentation und Anwendungen

Zeit: Dienstag 14:00-15:30

HK 20.1 Di 14:00 H

AGATA-Pulsformanalyse mit Particle Swarms — eM. SCHLARB!,
R. GERNHAUSER!, R. KRUCKEN! und P. DESESQUELLES? fiir die
AGATA-Kollaboration — !Physik-Department E12, TU Miinchen —
2Institut de Physique Nucléaire d’Orsay

Das Advanced Gamma Tracking Array (AGATA) ist ein geplanter
4 7- Detektor aus hochsegmentierten Germanium-Zahlern. Fiir die ge-
naue Ortsmessung der Wechselwirkunkgspunkte im Detektor wird eine
Pulsformanalyse(PSA) der Vorverstirkersignale eingesetzt. Aufgrund der
hohen Datenraten muB diese in Echtzeit (~ms/evt) erfolgen. Die Rekon-
struktion des Ortes erfolgt iiber den Vergleich der gemessenen Pulsformen
mit simulierten Daten. Die Zeitanforderungen an den PSA-Algorithmus
schlieflen jedoch konventionelle Minimierungsmethoden aus. Wir unter-
suchen daher die Anwendbarkeit von ”Dissipative Particle Swarm Opti-
mization” (DPSO). DPSO ist ein populations-basierter Algorithmus bei
dem die Mitglieder der Population nicht nur mit einem sondern mit meh-
reren anderen Mitgliedern Informationen austauschen. Fiir Einfachwech-
selwirkungen erreichen wir auf Einfach-Prozessoren eine bis zu 100-fache
Suchgeschwindigkeit gegeniiber einer linearen Suche. Die Ortsauflosung
ist besser als 2 mm (FWHM) fiir jede der drei Ortskoordinaten. Typi-
sche Compton-Mehrfach-Wechselwirkungen werden anhand von simulier-
ten GEANT-Daten evaluiert.

HK 20.2 Di 14:15 H

Der neue Vorwirtsdetektor des Crystal-Barrel Experiments
an ELSA — eCHRISTOPH WENDEL! und VAHE SOKHOYAN? fiir die
CBELSA-TAPS-Kollaboration — !Helmholtz-Institut fiir Strahlen- und
Kernphysik, Nussallee 14-16, 53115 Bonn — 2I1. Physikalisches Institut,
Heinrich-Buff-Ring 16, 35392 Giessen

Fir das CBELSA-TAPS Experiment wurde ein neuer Vorwértsde-
tektor entwickelt, der den Winkelbereich von 12° bis 30° abdeckt. Er
besteht aus 90 CsI(T1) Kristallen, die iiber Lichtleiter mit Photomulti-
pliern ausgelesen werden. Zur Identifikation geladener Teilchen ist den
Kristallen ein selbsttragender Ring aus 180 Plastikszintillatorplédttchen
vorgelagert die iiber wellenléngenschiebende und klare Fasern mit Mul-
tianodenphotomultipliern ausgelesen werden. Sowohl die Kristalle als
auch die Plastikszintillatoren konnen mittels einer schnellen Triggerlogik
in den Level-1 Trigger des Experiments eingebunden werden.

Dieses Projekt wird durch die DFG im Rahmen des SFB/TR16 sowie
des Emmy-Noether-Programms geférdert.

HK 20.3 Di 14:30 H

Hochgeschwindigkeits-Clusteridentifikation  fiir den  30°

Vorwirtskonus des CBELSA-TAPS Experiments — e CHRISTIAN

FuNKE fiir die CBELSA-TAPS-Kollaboration — Helmholtz-Institut fiir
Strahlen- und Kernphysik, Nussallee 14-16, 53115 Bonn

Der neue Vorwértskonus des Crystal-Barrel Detektors an ELSA be-

steht aus 90 CsI(T1) Kristallen und iiberdeckt den Winkelbereich von 12°

Raum: H

bis 30°. Fiir ihn wurde ein SRAM-basiertes Modul zur Identifikation von
elektromagnetischen Schauern entwickelt. Es erlaubt die schnelle Erken-
nung von Clustern und bietet somit volle Level-1 Triggermdoglichkeiten
fiir das Experiment. Durch Kombination mit dem ebenfalls neu entwi-
ckelten Detektor zur Identifikation geladener Teilchen besteht zusétzlich
die Option eines (Veto-)Triggers auf geladene Spuren.

Dieses Projekt wird durch die DFG im Rahmen des SFB/TR16 gefordert.

HK 20.4 Di 14:45 H

Lichtpulsersystem fiir den Crystal Barrel Aufbau an ELSA
— oSABINE BOsE fiir die CBELSA-TAPS-Kollaboration — Helmholtz-
Institut fiir Strahlen- und Kernphysik

Das Studium der Baryonenresonanzen mit Hilfe von polarisierten Pho-
tonen und einem polarisierten Protontarget bildet den experimentellen
Schwerpunkt des Crystal Barrel Aufbaus am Elektronenbeschleuniger
ELSA in Bonn. Der Crystal Barrel Detektor besteht aus 1230 einzel-
nen CsJ-Kristallen und wird nach vorne durch 216 BaF-Detektoren und
weiteren 90 CsJ-Kristallen mit zugehorigen Vetodetektoren zur Erken-
nung von geladenen Teilchen ergénzt. Zur Kalibration und Uberwachung
der Ausleseelektronik fiir diesen neuen experimentellen Aufbau wurde
ein bestehend Lichtpulsersystem erweitert. Ergebnisse aus ersten Mes-
sungen werden vorgestellt und diskutiert. Dieses Projekt wird gefordert
im Rahmen des SFB/TR16 der DFG.

HK 20.5 Di 15:00 H
Study of time dispersion in scintillators for highly resolved time-
of-flight measurements — eSALVADOR SANCHEZ MAJOS, PATRICK
ACHENBACH, and JOSEF POCHODZALLA for the PANDA collaboration
— Inst. fiir Kernphysik, Universitit Mainz, 55099 Mainz

Particle identification (PID) is an essential requirement for the physics
research programme of the PANDA experiment at GSI, Darmstadt. The
PID of charged hadrons with momenta below 3 — 5 GeV/c is assumed
to be performed with the time-of-flight technique (TOF). The best time
resolutions presently achieved with large scintillator walls are around
100 — 200 ps. One limitation is the time dispersion due to path length
variations of the detected photons. This contribution has been investi-
gated in Monte Carlo studies of light propagation in order to provide
strategies for noticeably improving the time resolution of such detectors.
It may be achieved by using a photon detector sensitive to the photon’s
exit angle.

Our experimental study makes use of two fast photomultipliers (PMTs)
and a long rectangular scintillator of dimensions 2000 x 32 x 20 mm?.
The scintillator can be excited by means of radioactive sources or a fast
pulsed ultraviolet laser in different positions along its longitudinal axis.

Measurements of the signal timing versus photon exit angle have been
performed. The experiment successfully demonstrates the principle with
a measurable time difference of the order of 400 ps between photons of
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smaller and those of larger angles detected at different PMT positions.
Work supported by Gesellschaft fiir Schwerionenforschung F+E project
MZ/PO and Forschungsfond 2005, Joh. Gutenberg-Universitit Mainz.

HK 20.6 Di 15:15 H

Simulation for the Muon Detector of PANDA — eMARCO DESTE-

FANIS for the PANDA collaboration — II. Physikalisches Institut, Uni-
versitit Gieflen, Germany

The PANDA experiment which is part of the future FAIR facility at

Darmstadt will investigate reactions of antiprotons with hydrogen and

nuclear targets. One of the main goals of PANDA is the charmonium

states spectroscopy with a very high and unprecedented accuracy. Many
of the channels of interest are involving muonic decays. Moreover, mea-
surements at PANDA with the highest luminosity and beam momentum
will open the possibility to study the Drell-Yan process in the channel
pp — pp~X. In order to detect and track the muons, a muon detector
system in the target and the forward region is forseen. Many options are
under study for the PANDA spectrometer. A possible option could be
the use of larocci Tubes and Strip detectors combined together as track-
ing stations. This talk will report on the actual design and status of the
muon detector system, expecially related to the Drell-Yan process.
This work was supported in part by BMBF, DFG, EGS and GSI.

HK 21 Postersitzung

Zeit: Dienstag 15:30-17:00

HK 21.1 Di 15:30 P

Asymmetry in high p, hadron pairs for Q? > 1GeV? from COM-
PASS 2004 data — eRoOMAN HERMANN for the COMPASS collabora-
tion — Institut fiir Kernphysik, Johann-Joachim-Becher-Weg 45, 55099
Mainz

The COMPASS experiment measures asymmetries using a polarized
muon beam scattering on a polarized target to determine a gluon po-
larization. One method is the selection of high p; hadron pairs at large
Q? > 1GeV?. We present the analysis of data taken 2004 on LiD target.
Special emphasis is given to the determination of systematic contribu-
tions like false asymmetries.

HK 21.2 Di 15:30 P

n-photoproduction at threshold — eALEXANDER NIKOLAEV fiir
die A2-Kollaboration und die CBMAMI-Kollaboration — Helmholtz-
Institut fiir Strahlen- und Kernphysik, Universitédt Bonn

This work presents the current status of the n-mass measurement with
the Crystal Ball detector at the Mainz Mikrotron MAMI. The reaction
vp — pn is used for the determination of the n-production threshold.
The two main 7 decay modes are analysed. This project is supported in
the frame work of the SFB443 of the DFG.

HK 21.3 Di 15:30 P

Study of the parity violation in the A(1232) region — eLUIGI
CaprozzA for the A4 collaboration — Institut fiir Kernphysik, Johann-
Joachim-Becher-Weg 45, 55099 Mainz

A measurement of the parity violation (PV) asymmetry in electron-
proton scattering using a polarised electron beam is performed at MAMI.
The experimental apparatus is able to detect electrons, that are scattered
by the protons both elastically and inelastically. Contributions to the in-
elastic electron energy spectrum arise from the excitation of the A(1232)
resonance and from other processes like non-resonant pion production
and radiative tail from the elastic scattering. The ~’s produced in the
target are also a source of background, since the detector does not dis-
tinguish between electrons and photons of the same energy. In order to
study the PV in the excitation if the A(1232) resonance, it is important to
understand the energy spectrum in the corresponding region. The aim of
this work is a simulation including all relevant processes and the detailed
detector response in order to extract an estimate of the PV asymmetry
in the A(1232) region.

HK 21.4 Di 15:30 P

Erste Messungen mit dem A4 Kalorimeter wunter
Riickwirtswinkeln — eBORIS GLASER fiir die A4-Kollaboration —
Institut fiir Kernphysik Johannes Gutenberg Universitdt Mainz, J. J.
Becherweg 45, 55099 Mainz

Die A4-Kollaboration vermifit den Beitrag der Strange-Quarks zu den
Vektorformfaktoren des Nukleons am Mainzer Elektronenbeschleuniger
MAMI. Um die Paritétsverletzung in der elastischen Elektron-Nukleon-
Streuung unter Riickwértswinkeln an Wasserstoff und Deuterium messen
zu konnen, wurde das A4-Kalorimeter auf einer rotierbaren Plattform
montiert und zur Unterdriickung von Untergrund-Ereignissen um einen
Elektron-Schwellen-Detektor erweitert.

Der neue experimentelle Aufbau
Riickwirtswinkeln werden erldutert.

und erste Messungen unter
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HK 21.5 Di 15:30 P

Novel Technique to Measure Polarizability of the Nucleon*
— 0. YEVETSKA!, J. AHRENS?, V. CHIzHOV? V. IATSIOURA? E.
MAEV3, G. PETROV?, I. PETERMANN!, A. RICHTER!, G. SCHRIEDER!,
L. SERGEEV?, Y. SMIRENIN®, and S. WATzZLAWIK! — !Institut fiir
Kernphysik, Technische Universitdt Darmstadt, Germany 2Institut
fiir Kernphysik, Johannes Gutenberg-Universitéit, Mainz, Germany —
3Petersburg Nuclear Physics Institute, Petersburg, Russia

At the Superconducting DArmstadt electron LINear ACcelerator
S-DALINAC an experiment was built up to measure the electric and
magnetic polarizability of the proton and the deuteron by low energy
Compton scattering. A novel experimental method is used for an energy
dependent determination of the differential cross section at two angles
of elastic yp/vd scattering in a model-independent way in the photon
energy range 20-100 MeV with a precision < 1%. A narrow collimated
bremsstrahlung photon beam enters two high pressure ionisation
chambers filled with hydrogen (deuterium), which acts as target as
well as detector gas. Two large volume Nal-spectrometers detect the
Compton scattered photons under two angles (90°, 130°) and serve as
triggers for coincidence measurements of the recoiling nucleons in the
chambers.

In first measurements the experimental setup and the method have
been tested. The measured Compton scattered coincident photons count-
ing rate is in good agreement with detailed Monte-Carlo-simulations
(GEANT4). The experiment is ready for taking data with high statis-
tical precision.

*Supported by the DFG through SFB 634.

HK 21.6 Di 15:30 P

An experiment for the measurement of the bound (-decay of
the free neutron — e¢W. ScHOTT!, G. DOLLINGER?, T. FAESTER-
MANN!, J. FRIEDRICH!, F.J. HARTMANN!, R. HERTENBERGER® N.
Katser!, A.R. MULLER!, S. PAUL!, and A. ULRICH' — !Physik- De-
partment, TU- Miinchen, D-85747 Garching, Germany — 2Universitit
der Bundeswehr Miinchen, D-85577 Neubiberg, Germany — 3Sektion
Physik der LMU-Miinchen, D-85747 Garching, Germany

The H hyperfine state population after the neutron bound /5 decay
yields directly the neutrino left- handedness or a possible right- handed
admixture, and small scalar and tensor contributions to the weak force.
Using the throughgoing beam tube of a high flux reactor, a background
free hydrogen rate of ca. 3 s™! can be obtained. The detection of the
neutral hydrogen atoms and the analysis of the hyperfine states is ac-
complished by Lamb shift source type quenching and subsequent ionisa-
tion. Better constraints of the neutrino helicity and the scalar and tensor
coupling constants of weak interaction by a factor 10 can be achieved.
We present details and schematics of a possible experiment.

HK 21.7 Di 15:30 P

Overview of the experimental determination of nuclear matrix
elements for double-beta decay through charge-exchange reac-
tions — eH. DOHMANN, C. BAUMER, D. FREKERS, E.-W. GREWE,
S. HOLLSTEIN, S. RAKERS und J.-H. THIES — Institut fiir Kernphysik,
Miinster

The double-beta decay is a second order weak transition. It is believed
to proceed in at least two modes: the Ov-mode and the 2v-mode. The 2v-
mode represents a test case for our knowledge about the nuclear structure
of the involved isobars. The nuclear matrix elements relevant for 33-decay
can be determined, if the complete set of Gamow-Teller (GT) matrix
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elements for the two virtual transitions (GT* and GT™) are known[1].
GT-strength distributions can be measured by charge-exchange reacti-
ons. We have measured the GT™ distributions in various nuclei using the
(d,2He)-reaction. By combining (d,2He) data with (*He,t) or (p,n) data,
we can compute the double GT matrix element and therefore the 2v503
half-life solely from measured nuclear structure data. An Overview of
recent experiments is presented.

[1] S. Rakers et al., Phys. Rev. C 70, 054302 (2004)

HK 21.8 Di 15:30 P
Inklusive Produktion von efe -Paaren in pp Reaktionen* —
eB. SAILER fiir die HADES-Kollaboration — Technische Universitét
Miinchen, Physikdept. E12; 85748 Garching

Mit dem HADES Detektorsystem wird bei der GSI (Darmstadt) die
ete~-Paarproduktion im invarianten Massenbereich bis 1.2 GeV/c? so-
wohl in Schwerionensto8en als auch in elementaren Reaktionen unter-
sucht. Messungen der Dalitzzerfille von 7°- und n-Mesonen in elementa-
ren pp-Reaktionen sind dabei von besonderem Interesse, da sie die Be-
stimmung der Gesamteffizienz des Detektorsystems inklusive der Analyse
erlauben. Dariiberhinaus konnen experimentell bislang nicht gut bekann-
te Beitrige der pn-Bremsstrahlung und des A*-Dalitzzerfalls zum ete™-
Paarsignal studiert werden.

Ergebnisse der inklusiven Produktion von ete -Paaren in pp-
Stofen bei Fy;, = 2.2GeV werden vorgestellt und mit detaillierten
Pluto++/GEANT-Simulationen, theoretischen Vorhersagen (BUU) und
fritheren Daten des DLS-Experiments verglichen.

* gefordert durch BMBF (06MT190) und GSI (TM-KR2).

HK 21.9 Di 15:30 P
Search for light 7-mesic nuclei in the (d,>He) transfer reaction
eoA. GILLITZER', H. GEIsSEL?, R.S. HAYANO?, K. ITAHASHI*, M.
Iwasakr?, K. LINDBERG?, YU. LiTviNov?, CH. NOCIFORO?, N. ONO?,
H. Outa*, M. SHINDO?, K. SUzUKIS, P.-E. TEGNER®, D. ToMONO?,
A. TrRzcINSKA”, H. WEICK?, and I. ZARTOVA® — 'IKP, Forschungszen-
trum Jiilich — 2GSI Darmstadt — ?University of Tokyo — ‘RIKEN —
5Stockholm University — STU Miinchen — "Warsaw University
The n-nucleon interaction may create a strong enough attractive poten-
tial to allow for nuclear bound states of 7 mesons. Experimental searches
for such n-mesic nuclear states have not been conclusive so far albeit
some positive evidence was seen. Recently, the d +'2 C — 3He 4+ X re-
action was studied at the GSI Fragment Separator at T, = 3.5GeV/c,
which allows to produce an 1 meson at rest in the nuclear environment,
and to deduce its optical potential from the measured *He momentum.
3He particles were identified against a 10%/s background rate of protons
from d break-up. The experimental method and the status of the data
analysis will be presented.

HK 21.10 Di 15:30 P

Strategies for electron pair reconstruction in CBM — eTATYANA
GALATYUK for the CBM collaboration — GSI, Darmstadt

Lepton pairs emitted out of the hot and dense phase as produced in
heavy ion collisions are an established probe to study the electromag-
netic structure of hadrons under extreme conditions. The reconstruction
of low-mass vector mesons by means of their electromagentic decay is one
of the experimental goals of the planned Compressed Baryonic Matter
(CBM) experiment at the future facility FATR. We present our strategies
to reduce the combinatorial background in electron pair measurements in
central Au+Au collision at 25 AGeV with the CBM experimental setup,
which does not provide electron identification in front of the magnetic
field in the current concept.

supported by: EU-FP6, GSI

HK 21.11 Di 15:30 P

Qualitiatsstudie von groflvolumigen Bleiwolframat-Kristallen —
e[FRIDA HJELM!, WERNER DORING!, VALERY DORMENEV?, KAROLY
MakONYT' und RAINER NovoTny! fiir die PANDA-Kollaboration —
HI. Physikalisches Institut, Justus-Liebig-Universitiit Giessen — 2RINP
Minsk, Weifirussland

Im Rahmen dieser Arbeit wurden groBvolumige Bleiwolframat-
Kristalle (PWO) mit einer Lénge von 200mm und optimierter Qua-
litdt untersucht, die von den Herstellern Bogoroditsk Technical Chemi-
cal Plant (Rufiland) sowie der Firma SICCAS, Shanghai (VR-China)
bereitgestellt wurden. Die Qualitétspriifung umfafit die Messung der op-
tischen Transparenz in longitudinaler und transversaler Richtung, der
Homogenitét und vor allem der Lichtausbeute bei Bestrahlung mit nie-

derenergetischen Gamma-Quellen. Die Lumineszenzausbeute wurde mit
einem Photomultiplier mit Bialkali-Photokathode bestimmt. Um gleich-
zeitig die Zerfallscharakteristik zu studieren, wurde die Lichtausbeute
im Temperaturbereich zwischen Raumtemperatur und -25 Grad Celsius
bei unterschiedlichen Integrationszeiten des Photomultiplier-Signals bis
zu einer Maximallinge von 4000ns bestimmt. Diese Daten liefern eine
wichtige Grundlage zur Optimierung einer Massenproduktion und einer
effizienten Qualitatskontrolle, z.b. fiir das elektromagnetische Kalorime-
ter von PANDA. Die Arbeiten wurden unterstiitzt durch BMBF und EU
(Hadron Physics, JRA2, RII3-CT-2004-506078).

HK 21.12 Di 15:30 P

Large Area APD-readout of LYSO crystals — eHELENA NOWAK
for the PANDA collaboration — GSI Darmstadt

For the first time the novel LYSO crystals with sizes of 10x10x10
mm "3 and 20x20x200 mm "3 have been read out with a Large Area APD
(LAAPD).

LAAPDs with dimensions of 10x10 mm"2 represent the envisaged
photo device of the electromagnetic calorimeter of the PANDA detec-
tor.

LYSO offers high density, high light output and excellent energy reso-
lution (measured with PMTSs) compared to materials with similar density
(BGO). The properties and the results of the readout with LAAPDs will
be presented.

This work is supported by the EU Integrated Infrastructure Initiative
Hadron Physics Project under contract number RII3-CT-2004-506078
and by Gesellschaft fiir Schwerionenforschung mbH.

HK 21.13 Di 15:30 P

Large Area APDs for the PANDA EMC — e¢ANDREA WILMS —
GSI Darmstadt

The Electromagnetic Calorimeter (EMC) of the 47 detector PANDA
will consist of nearly 22,000 scintillator crystals. The PANDA detector
will be installed at the antiproton storage ring of the proposed facility
for antiproton and ion research (FAIR) in Darmstadt. The crystals of the
EMC will be read out via large area avalanche photodiodes (LAAPDs).
For this purpose rectangular LAAPDs with an active area of 10 x 10mm?
have been developed in cooperation with different APD manufacturers.
The properties of these devices were measured at CERN and first irradia-
tion tests with protons have been done at KVI Groningen. The results of
these measurements done with different APD types and at different tem-
peratures will be presented. This work is supported by the EU Integrated
Infrastructure Initiative Hadron Physics Project under contract num-
ber RII3-CT-2004-506078 and by Gesellschaft fiir Schwerionenforschung
mbH.

HK 21.14 Di 15:30 P

Monte Carlo-Studien der Reaktion pp — 1. — <7y zur Op-
timierung des PANDA-EMCs — e ALEXANDER GOLISCHEWSKI —
Ruhr-Universitdt Bochum

Ein zentraler Punkt des MeBprogramms des PANDA-Projektes ist die
Prézisionsspektroskopie des Charmoniums. Der stark unterdriickte, ra-
diative Zerfall des Singulett-Grundzustandes 7.(1%Sy) in zwei Photonen
eignet sich dabei in besonderer Weise zur Optimierung des elektroma-
gnetischen Kalorimeters des PANDA-Detektors, der einen Teil des GSI-
Zukunftsprojektes FAIR darstellt. Die experimentelle Herausforderung
beim Nachweis dieser Reaktion besteht darin, die Signalereignisse von
den dominanten Untergrundkanilen pp — 7%y und pp — 7°7° zu tren-
nen. Um insbesondere niederenergetische Photonen, die vermehrt in den
Untergrundkanélen auftreten, detektieren zu konnen, wurden verschiede-
ne Detektorkonfigurationen hinsichtlich dieser Fragestellung untersucht.
Die Ergebnisse der Simulationsstudien werden vorgestellt und die unter-
schiedlichen Detektoroptionen bewertet.
Gefordert durch das bmb+f (06BO105)

HK 21.15 Di 15:30 P
The PANDA experiment at FAIR ¥ — ¢KAI-THOMAS BRINKMANN
for the PANDA collaboration — Technische Universitit Dresden, D-
01062 Dresden
The PANDA detector will make use of the antiprotons produced in
the FAIR complex and stored in the High-Energy Storage Ring HESR
for the study of strong interactions in antiproton collisions with pro-
tons and heavy targets. The HESR will provide coasting beams of up to
10! antiprotons with momenta between 1.5 and 15 GeV/c.The PANDA
detector features a 47 design for charged particles with a solenoidal mag-
netic field and full coverage of photons by means of an advanced electro-
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magnetic calorimeter. In addition, a dipole spectrometer will allow high-
resolution detection of leading particles characteristic for fixed-target ex-
periments.

The physics program of PANDA covers a wide range of topics that
address central issues of strong QCD. These will be discussed in de-
tail, while the detector properties needed in order to cover such a broad
physics program are highlighted. Technical developments and the status
of the various detector components will be summarized.

& work funded by BMBF and the EU FP6 program.

HK 21.16 Di 15:30 P

A Versatile Program for the Analysis of COSY-TOF Measure-
ments — eKATHARINA EHRHARDT, H. CLEMENT, E. DOROSHKE-
vicH, and A. ERHARDT for the COSY-TOF collaboration — Physikalis-
ches Institut, Universitét Tiibingen

In order to faciliate the comparability of different analysis strategies,
we have started to develop a program, which is versatile enough to imple-
ment, test and compare different options/modules for specific purposes
in a well-defined environment. The analysis is based on the ROOT- and
Qt (by Trolltech) packages.
The graphical user interface enables the user to manage the detector
setup, the calibration data and the data files online, visualizing e.g. the
volumes of the detector. The actual analysis is composed of seperate mod-
ules, that can be chosen and can operate in any given order, enabling the
user to compare different analysis strategies in one run. Examples will
be shown.
To reflect the modularity and flexibility of the TOF detector, a detec-
tor setup structure was implemented, that makes it possible to analyse
data from other experiments (other detectors). Because of the simplicity
of the data structures used, it is easy to adapt own algorithms to the
nomenclature of the software.
Supported by BMBF(06TU201), DFG(Eur.Grad.Kolleg) and COSY-
FFE.

HK 21.17 Di 15:30 P

Polarization Experiments at COSY with ANKE Spectrometer
— o ANDRO KACHARAVA for the ANKE collaboration — Phys. Inst. II,
Erlangen University

It is the aim of the ANKE collaboration to carry out a well directed
physics program [1] involving polarized beams and targets, by fully ex-
ploiting the potential of the outstanding COSY-ANKE facility. These
activities, at the same time, are good preparation for our participation
in the PAX@FAIR project. This contribution will present a short de-
scription of the apparatus that can be used for this purpose and outline
some of the basic experiments that will be undertaken within the scope
of this collaboration. A survey is made on the current np spin physics
program with especial emphasis on the recent results from the ANKE
spectrometer on the polarized deuteron charge—exchange break—up reac-
tion p(d,2p)n.

[1]. A. Kacharava et al., COSY Proposal #152, 'Spin Physics from
COSY to FAIR’, arXiv:nucl-ex:0511028.

HK 21.18 Di 15:30 P

Determination of Deuteron Beam Polarizations at COSY —
eDAVID CHILADZE for the ANKE collaboration — IKP, Forschungszen-
trum Jiilich

The vector and tensor polarizations of a deuteron beam have been mea-
sured using elastic deuteron-carbon scattering at 76 MeV and deuteron-
proton scattering at 270 MeV. After acceleration to 1170 MeV inside
the COSY ring, the polarization of the deuteron beam was checked by
studying a variety of nuclear reactions with the ANKE magnetic spec-
trometer placed at an internal target position of the storage ring. All
these measurements were consistent with the absence of depolarization
during acceleration and provide us with a series of secondary standards
that can be used in subsequent experiments at the COSY-ANKE facil-
ity. Final results obtained in these measurement will be presented and
discussed.

HK 21.19 Di 15:30 P

Search for the 7-bound states at COSY — eDaNIIL KIRILLOV

and HARTMUT MACHNER for the GEM Collaboration collaboration —
Institut fiir Kernphysik, FZ-Jiilich, 52425 Jiilich

A large acceptance plastic scintillator detector 'ENSTAR’ has been de-

signed and built for studies of a new form of nuclear matter - 'n-mesic’

nuclei (nA). These nuclei, which are solely the result of strong interac-

tions unlike the pionic atoms, are a new kind of atomic nuclei and their
research has fundamental significance in studying in-medium properties
of hadrons, in particular, medium modification of meson masses. The
experimental confirmation of the existence of such 7-bound system will
lead to new possibilities of studying the interaction between a nucleus
and the short lived ( 10-18 s) n meson.

The in-beam testing of the detector in full assembled condition was done
at COSY, Juelich in March 2004. Different nuclear reactions (pp elastic
scattering, p+ p — d + 7", p + "heavy target’) were used, in addition
cosmic ray data were collected.

During the beamtime in May 2005 data on p +27 Al —% He +*° Mg,
where obtained. Big Karl was used to spectroscopy and get n-nucleus
missing mass spectra. 'ENSTAR’ was used to reduce the background,
making triple coincidences with n-mesic nucleus decay products through
the chainn+ N — N* - p+ 7.

Preliminary results of the analysis will be presented.

Supprted in part by FZ Jiilich, DAAD D/04/25575 and Int. Biiro BMBF
(DLR) contract IND 01/022

HK 21.20 Di 15:30 P

Architecture of the DAQ System for WASA at COSY — ePETER
WUSTNER for the WASA-at-COSY collaboration — Zentralinstitut fiir
Elektronik, Forschungszentrum Jiilich
During the relocation of the WASA detector (Wide Angle Shower Ap-
paratus) from Uppsala to the COoler SYnchrotron COSY in Jiilich the
data acquisition system (DAQ-System) will be renewed. This is neces-
sary because of the advanced age of the current DAQ-System with the
resulting maintenance problems and the higher luminosity at COSY.
Based on the existing DAQ-Systems of COSY-Experiments [1] and
the already existing plans to upgrade these systems a nearly complete
new DAQ-System is being built for WASA [2]. It comprises of readout
electronics based on an optimized parallel bus with LVDS technology
and FPGA-controlled event and buffer management, a synchronisation
system [3] and a high speed optical link to the readout computers.
TDCs, using F1 and GPX chips are already developed, ’simulated’
QDCs, using flash ADCs and integration logic in FPGAs are still in the
development phase.
[1] M.Drochner, W.Erven, P.Wiistner, K.Zwoll: IEEE Trans. Nucl. Sci
45, 4(1998)
[2] H.Kleines: proc. 14th IEEE Real Time Conference, Stockholm, Swe-
den, June 2005
[3] P.Wiistner et al. proc. 14th IEEE Real Time Conference, Stockholm,
Sweden, June 2005

HK 21.21 Di 15:30 P

Investigation of aJ (980) production in pp—dr*n with WASA at
COSY* — eP. FEDORETS!, M. BUscHER!, and V. CHERNYSHEV? for
the WASA-at-COSY collaboration — !Forschungszentrum Jiilich, Ger-
many — 2ITEP, Moscow, Russia

The WASA facility is currently being installed at COSY-Jiilich. We
have carried out simulations in order to check the possibility to measure
the reaction pp—dad —dn*n with the decay channel n—~y with WASA
at a COSY beam energy of T=2.65 GeV by detection of deuterons in
the forward detector and pions and photons in the central detector. The
dntn final state will be identified by the reconstructing the n via the vy
invariant mass and the deuteron as the 71 missing mass. The ag (980)
resonance is observed as a peak in the invariant mass (77).

For an estimate of the pp—dad —dn™n(— 27) cross section we have
used data for another a7 decay channel, pp — day — dK*KP°, recently
measured with the ANKE spectrometer at COSY for the same beam
energy: the estimated count rate is ~ 13000 day .

The simulations further show that the main expected background re-
action pp — pnm™n with misidentification of protons as deuterons can
be suppressed down to a signal/background ratio ~ 1.

*Supported by EC, DFG, RFFI, PIL.

HK 21.22 Di 15:30 P
Investigation of dd — ar” with WASA at COSY — ePAWEL PoD-
KOPAL for the WASA-at-COSY collaboration — Institut fiir Kernphysik,
Forschungszentrum Jiilich — Institute of Physics, Jagiellonian University,
Cracow
In summer 2005 the WASA detector has been transfered from Uppsala
to Jiilich and is currently being setup at COSY. One key experiment
which will be investigated is dd — az” giving new insight into isospin
symmetry breaking. The measurement is based on detection of the for-
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ward going a particle in coincidence with the two decay photons of 7°.
The acceptance of WASA allows the extraction of angular distributions
starting from @ = 60 MeV, which will be used to study the onset of
p-waves. Taking into account the small cross section of a few pb, pos-
sible background reactions have to be considered carefully. Thus, the
reaction dd — an® and various background channels like dd — 3Hpn?,
dd — 3Henn", etc. have been simulated using the Geant3 based Wasa
Monte Carlo package. The status of the simulations will be presented and
the feasibility of the experiment will be discussed.

HK 21.23 Di 15:30 P

Time-resolved Schottky mass measurements of neutron-rich
heavy nuclides — L. CHEN'? K. BECKERT?, P. BELLER?, F.
Boscu?, D. Bourin?, J. CARROLL?, R.S. CHAKRAWARTHY?, D.
CuLLEN®, B. FraANzkg?, H. GeisseL'?, J. GEerL?, G. JoNESS,
A. KisHADA?, O. KLEPPER?, R. KNOBEL"?, C. KOZHUHAROV?,
S.A. Lrrvinovh?| Yu.A. Litvinov'2?, Z. Liv% S. MANDAL?, M.
MaT0§*", F. MoNTES?>?, G. MiUNZENBERG?, F. NOLDEN?, YU.N.
Novikov®, W.R. Prass!, Z. PoboLyak®, R. PropPrI®, S. RIGBY®,
N. Sarro?, T. Sarro?, C. SCHEIDENBERGER?, M. SHINDO?, M.
STECK?, P. Ucorowskr®, G. VOROBJEV?, P.M. WALKERS, H
Weick?, S. WiLniams®, M. WINKLER?, and H.-J. WOLLERSHEIM? —
1JLU, Giessen — 2GSI, Darmstadt — ®SU, Youngstown — ‘TRIUMF,
Vancouver — °Uni. Manchester — %Uni. Surrey — "MSU, East Lansing
— 8PNPI, Gatchina — Uni. Tokyo

Progress is reported on the data analysis of a recent experiment at the
FRS-ESR facilities. 670 MeV/u ?*¥U primary beam was fragmented in
4 g/cm? °Be target placed in front of the fragment separator FRS. The
FRS separated neutron-rich fragments in flight, which were then injected
into the storage-cooler ring ESR. Time resolved Schottky Mass Spec-
trometry was applied to measure the revolution frequencies of stored and
electron-cooled ions. The results on masses and/or new isomeric states
of neutron-rich nuclei in the lead area will be presented.

HK 21.24 Di 15:30 P

Investigations of mass resolving power in Isochronous Mass
Spectrometry — S. LiTviNov'?, H. WEICK!, A. DOLINSKII',
H. Gerissen'?) Y. Litvinov!? K. BECKERT!, P. BELLER !, F.
Boscu!, C. Borra !, D. BouTiN 2, L. Cuen™2, R. KNOBEL!?, C.
KoznuHAROV?!, J. KURCEWICZ!, M. MAzzocco!, A. MUSUMARRA!,
C. Nociroro!, F. NoLDEN!, W. Prass?, C. SCHEIDENBERGER!?,
M. SteECk!, B. SuN'3, and M. WINKLER' — 'GSI, Darmstadt —
2JLU Giessen — *Peking University

The FRS-ESR facilities at GSI provide a unique method for measur-
ing masses of very short lived, exotic nuclides. For this the ESR is tuned
to an isochronous mode which allows to measure mass-to-charge ratios
as a function of revolution time independent of the ions’ velocities. The
half-lives of exotic nuclides just have to be longer than a few ten ps. The
mass resolving power achieved so far was 100000. In order to improve it
additional remaining effects on the time-of-flight (ToF) have to be consid-
ered. The velocity dependence for ions with different mass-to-charge ratio
other than that of a fully isochronous ion was investigated in simulation
and experiment by looking at the resolution and accuracy of nuclides
with known masses with full and restricted acceptance in magnetic rigid-
ity defined by the slit system of the FRS to about ABp/Bp=10"*. The
results of the measurements and ion-optical simulation will be presented
and compared. The outcome influences the method for future mass mea-
surements in the planned collector ring (CR) of the FAIR project. Here
two ToF detectors shall be applied to gain the full information on velocity
and ToF.

HK 21.25 Di 15:30 P

Progress in isochronous mass measurements at the FRS-ESR
facilities — eR. KNOBEL'"?, B. SUN'?, K. BECKERT', P. BELLER!,
F. Boscu!, C. BorTa!, D. BouTin'2, L. CHEN™? H. GEISSEL"?, C.
Kozuunarov!, J. Kurcewicz!, S. LitviNov!? YU.A. LiTviNov'2,
M. Mazzocco!, A. MusUMARRA!, C. NociFOrRO!, F. NOLDEN!, W.
Prass?, C. SCHEIDENBERGERY?, M. STEcCk!, H. WEICK!, and M.
WINKLER! — 1GSI, Darmstadt — 2JLU Giessen — 3Peking University
Accurate experiments on nuclear masses shed light on the basic nu-
clear properties such as the limits of their existence, the shell structure,
the shapes and pairing correlations. Mass measurements of exotic nu-
clides require very fast and sensitive methods since the nuclides of inter-
est are short-lived and have very small production cross-sections. The
isochronous mass spectrometry is one of such experimental methods,

which was developed at the FRS-ESR facilities at GSI. In the recent
experiment the mass resolving power could be significantly improved by
using the high resolving power of the FRS to derive precisely (roughly
to 3:107*) the magnet rigidity of injected fragments. In this contribution
we present preliminary results of measured masses of neutron-rich 23U
fission fragments.

HK 21.26 Di 15:30 P
S277 - Ein-Neutron-Knockout Experiment an **52Ca und *Ti[*]
— oP. MAIERBECK, T'. BEHRENS, V. BILDSTEIN, M. BOHMER, K. EP-
PINGER, T. FAESTERMANN, J. FRIESE, R. GERNHAUSER, T. KROLL,
R. KRUCKEN, L. MAIER, M. MAHGOUB und S. SCHWERTEL fiir die
S277-Kollaboration und die MINIBALL-Kollaboration — E12; Physik-
Department, TU Miinchen

Untersuchungen zur Evolution der Schalenstruktur weitab der Stabi-
litdt sind ein Schwerpunkt der modernen Kernstrukturphysik. Neues-
te Rechnungen lassen z.B. bei 54Ca einen Schalenabschluss erwarten([1].
Durch Knock-Out Reaktionen ist es moglich, die Einteilchenstruktur von
Kernen zu untersuchen und dadurch diese Vorhersagen zu testen.

Am Fragmentseparator (FRS) der GSI wird im April 2006 mit einem
Ein-Neutron-Knockout Experiment die Einteilchenstruktur von 5%52Ca
und *9Ti untersucht. Durch Fragmentation eines 500 AMeV 8¢Kr Strahls
erzeugte Sekundirteilchen treffen bereits identifiziert am Mittelfokus des
FRS auf das Knock-Out-Target (°Be). Verschiedene Detektorsysteme
(TOF, MUSIC, TPC) werden fiir Teilchenidentifikation und Spurrekon-
struktion verwendet. Das MINIBALL-Gammaspektrometer ermdoglicht
hier die Selektion angeregter Kernzustande. Die zweite Hélfte des FRS
wird zur Messung der Impulsverteilung der Fragmente verwendet und
ermoglicht damit die Messung des Drehimpulses des herausgeschlagenen
Nukleons. Wir berichten {iber die Simulationen und den Stand der Vor-
bereitungen zu diesem Experiment.

[*] Gefordert durch das BMBF, Férdernummer 06MT190
[1] M. Homna et al., Phys. Rev. C65, 061301 (2002)

HK 21.27 Di 15:30 P
High-accuracy mass measurements of short-lived nuclides
with ISOLTRAP — eA. HERLERT!, S. BARUAH?, K. Braum®?,
P. DELAHAYE', M. DWORSCHAK’, S. GEORGE>?, C. GUENAUTS,
U. Hacer’, F. HErrFurRTH?, A. KELLERBAUER!, H.-J. KLUGE?
M. MARIE-JEANNE!, S. ScHWARz®, L. SCHWEIKHARD?, and C.
YazipjiaN®! for the ISOLTRAP collaboration — 'CERN, Physics
Department, 1211 Geneva 23, Switzerland — 2Inst. f. Physik, Universitit
Greifswald, 17487 Greifswald, Germany — 3GSI, 64291 Darmstadt,
Germany — Inst. f. Physik, Universitit Mainz, 55099 Mainz, Germany
— PPhysiaklisches Institut, Universitit Wiirzburg, 97074 Wiirzburg
Germany — SCSNSM-IN2P3-CNRS, 91405 Orsay-Campus, France —
TUniversity of Jyviskyld, Department of Physics, 40014 Jyviskyla,
Finland — S8NSCL, Michigan State University, East Lansing, MI
48824-1321, USA
The Penning trap mass spectrometer ISOLTRAP at ISOLDE/CERN
is devoted to accurate mass measurements of short-lived nuclides. Recent
mass measurements with a relative mass uncertainty in the order of 108
provide new data for tests of nuclear and astrophysical models. The re-
sults for the mass determination of neutron-rich Zn, Sn, and Cd isotopes
will be presented. In addition, an overview of new technical developments
at ISOLTRAP will be given. Examples are a new ion detector for higher
detection efficiency as well as a temperature and pressure regulation for
a minimization of magnetic field fluctuations.

HK 21.28 Di 15:30 P

Eine laserspektroskopische Methode zur Kernladungsra-
dienbestimmung des Neutronen Halokerns !'Be oW.
NORTERSHAUSER'?, B. A. BusHaw®, G. W.F. DRAKE?, G. EWALD?,
CH. GEPPERT?, H.-J. KLUGE?, N. MIskI-OcLU?, R. SANCHEZ?, F.
ScHMIDT-KALERS, D. TIEDEMANN', Z.-C. YAN? und C. ZIMMER-
MANN® — MUniversitéit Mainz — 2GSI Darmstadt — 3Pacific Northwest
National Lab, USA — “University Windsor, Kanada — °Universitit
Tiibingen — ®Universitit Ulm — "University New Brunswick, Kanada
Die Messung der Kernladungsradien von Halokernen ist von grofitem
Interesse, da sie Aufschlufl gibt {iber den Einflu} der Haloneutronen auf
den Rumpfkern. Die Ladungsradien kurzlebiger Isotope kénnen kernmo-
delunabhéngig nur mittels einer Messung des Kernvolumeneffektes der
Isotopieverschiebung in einem elektronischen Ubergang bestimmt wer-
den. Dieser Effekt ist bei den leichtesten Elementen winzig klein und
betriigt nur etwa 107° des dominanten Masseneffektes. Daher ist eine
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priizise experimentelle Messung der Ubergangsfrequenzen in Kombinati-
on mit einer genauen theoretischen Berechnung des Masseneffektes not-
wendig. Dies gelang in den vergangenen 2 Jahren fiir die Zwei-Neutronen-
Halokerne ''Li mittels Resonanzionisationsspektroskopie und ®He mittels
Spektroskopie in einer magneto-optischen Falle. Die BeTINa Kollabora-
tion (Beryllium Trap for the Investigation of Nuclear Charge Radii) hat
das Ziel den Ladungsradius des Ein-Neutronen-Halokerns *Be durch La-
serspektroskopie an lasergekiihlten Berylliumionen in einer Paulfalle zu
bestimmen. Das im Aufbau befindliche Experiment und die Anforderun-
gen an die Préizision der Messung werden diskutiert.

HK 21.29 Di 15:30 P

Miniball: Gammaspektroskopie mit ortsempfindlichen Ge-
Zahlern eNIGEL WARR for the Miniball collaboration Institut
fiir Kernphysik, Ziilpicherstr. 77, D-50937 Kéln, Deutschland

Die Messung von Ubergangsstéirken ist fiir die Untersuchung von Kern-
strukturen sehr wichtig, insbesondere, um die Entstehung von Kollek-
tivitdt zu verstehen. Fiir viele Jahre wurde Coulombanregung von sta-
bilen Kernen benutzt, um B(E2)-Werte zu bestimmen. Durch die neuen
Anlagen mit radioaktiven Strahlen, wie REX-ISOLDE, RISING usw., ist
es jetzt moglich solche Messprogramme auf radioaktive Kerne zu erweit-
ern.

Allerdings werden jetzt die Anregungen der Strahlkerne anstatt der
Projektilkerne untersucht. Durch die Geschwindigkeit dieser Strahlk-
erne wird die Gamma-Energie dopplerverschoben und durch die endliche
Breite des Detektors wird den Peak dopplerverbreitet. Eine gute En-
ergieauflosung kann nur mittels einer Dopplerkorrektur erhalten werden,
wofiir eine gute Ortsauflosung benétigt wird.

Mit Miniball wurde ein in dieser Hinsicht optimiertes Spektrometer
entwickelt und in den letzten Jahren bei REX-ISOLDE, an der GSI und
in Kéln betrieben. Weitere Experimente mit Einzeldetektoren des Spek-
trometers wurden am ILL (Grenoble) durchgefiihrt.

Wir berichten iiber dieses Spektrometer und seine Erfolge in den let-
zten vier Jahren und iiber die Zukunftsperspektiven im Rahmen der ge-
planten Erweiterung von REX-ISOLDE.

Gefordert durch BMBF Vertrag 060K958 und O6K167, EU Vertrag
TMR ERBFMRX CT97-0123 und HPRI-CT-1999-00018.
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Parititsmessungen in *'Ca mit polarisierten Photonen * — oM.
FRriTzscHE!, C. ANGELL?, M. BoswELL?, D. GALAVIZ3, J. HASPER!,
H. Karwowski?, J.H. KeLLey?, K. J. KETTER?, S. MULLER!, L.
Y. ParroTTAS®, A. TOoNCHEVS, W. TorNOWS, H.R. WELLER® und
A. ZiLces! — Hnstitut fiir Kernphysik, TU Darmstadt, D-64289 Darm-
stadt, Germany — 2University of North Carolina, Department of Physics
and Astronomy, Chapel Hill, NC, USA — 3NSCL, Michigan State Uni-
versity, 1 Cyclotron Lab, East Lansing, MI, USA — *North Carolina
State University and TUNL, Department of Physics, Raleigh, NC, USA
— SIdaho State University, Department of Physics, Pocatello, ID, USA

6Duke University and TUNL, Department of Physics, Durham, NC,
USA

In (,7') Photonenstreuexperimenten mit Bremsstrahlung wurden in
#(Ca starke Dipoliibergiinge im Energiebereich 4-9 MeV gefunden [1].
Fiir die meisten dieser Anregungen nimmt man an, dass es sich um E1-
Anregungen handelt, allerdings wurden bis jetzt keine Paritdten gemes-
sen. Zur Bestimmung der Parititen wurde der zu 100% linear polarisier-
te quasi-monoenergetische Photonenstrahl der High-Intensity-Gamma-
Source (HIvS) am TUNL verwendet [2].

* gefordert durch die DFG (SFB 634), DAAD und U.S. DOE Grant
No. DE-FG02-97TER4103
(1] T. Hartmann et al.,Phys. Rev. Lett. 93 192501 (2004)
[2] N. Pietralla et al., Phys. Rev. Lett. 88, 1 (2002)

HK 21.31 Di 15:30 P

Kernresonanzfluoreszenz-Experimente zur Untersuchung des
Kerns '%6Xe* — oM. ELVERS, J. HASPER, K. LINDENBERG, D.
SAVRAN, S. VoLz und A. ZILGES — Institut fiir Kernphysik, TU Darm-
stadt, D-64289 Darmstadt

In den letzten Jahren wurden zahlreiche Experimente zur Untersu-
chung der elektrischen Pygmydipolresonanz (PDR) durchgefiihrt [1-3].
Eine ideale Methode fiir solche Untersuchungen ist die Kernresonanz-
fluoreszenz. In den bisher untersuchten N=82 Isotonen schien dabei die
summierte B(E1)-Stéirke unterhalb der Teilchenschwelle mit dem N/Z-
Verhiltnis zu skalieren. Entsprechende Rechnungen wurden im QPM
durchgefiihrt [4]. Im Rahmen eines Experimentes am supraleitenden

Darmstédter Elektronenbeschleuniger S-DALINAC wurde deshalb der
protonenreichste stabile N=82-Kern '*Xe untersucht.

* Gefordert durch die DFG (SFB 634)

[1] A. Zilges et al., Phys. Lett. B542 (2002) 43

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

[3] K. Govaert et al., Phys. Rev. C57 (1998) 2229

[4] N. Tsoneva et al., Nucl. Phys. A731 (2004) 273
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MaGe MC package for the GERDA and MAJORANA experi-
ments — eXIANG LiU!, REyco HENNING?, KEVIN KRONINGER!, and
LuctaNo PANDOLA? for the GERDA collaboration and the Majorana
collaboration — !Max-Planck-Institut fiir Physik (Werner-Heisenberg-
Institut), Fohringer Ring 6, D-80805 Miinchen — 2GERDA and Majo-
rana MC group

The GERDA (Germanium Detector Array) and Majorana experiments
are both designed to search for neutrinoless double-beta decay in "Ge.
The main issue in the design of both experiments is the reduction of
background. Background can be introduced by cosmic rays and by the
decay of primordial radioactive elements. The latter can be reduced by
shielding with large amounts of ultrapure material.

The Monte-Carlo simulations play an important role already in design
of both experiments. A detailed MC simulation is needed to optimize the
shielding and additional veto systems. The shielding materials as well as
the infrastructure materials close to the crystals must be very pure. The
requirements on the radioactive contaminations of these materials can
only be estimated through MC simulations.

A joint MC simulation framework (MaGe) based on Geant4 is being
developed by the MC groups from both collaborations. The MaGe pack-
age is flexible enough for accomandating both setups as well as the test
facilities. At present it is being used intensively for both experiments.

A joint apporach has many benefits: the workload for the development
of general tools is shared between more experts, the code is tested in more
detail, and more experimental data are available for MC validation.
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The recoil coincidences technique for light nuclei — oT7z.
KokALoVA!, H.G. BoHLEN!, W. vON OERTZEN'2, C. WHELDON!,
M. FRrReer?, P. McEwaN?, N. Asawoop?, N. Curtis®, TH.
BroxuaMm?®, R. KALPAKCHIEVA?, and T. MASSEY® — 'Hahn-Meitner-
Institut, Berlin, Germany — Z2Freie Universitit Berlin, Germany —
3University of Birmingham, Birmingham, UK — *Flerov Laboratory for
Nuclear Reactions, Dubna, Russia — ®Ohio University, Athens, USA

We have studied the structure of the neutron-rich isotope 'Be using
the 2n-transfer reaction *Be(1°0, “0)"Be at Ej,;,=232 MeV. The ex-
periment has been performed at ISL, Berlin, using the Q3D magnetic
spectrometer and four Si-strip detectors. The coincidence measurement
was performed as follows: the ejectile was detected at the focal plane of
the Q3D and the charged particles from the decay of the recoil nucleus
in the silicon strip detectors. The technique and the current status of the
data analysis will be presented.
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Quarkonia measurements with the central detectors of ALICE

e WOLFGANG SOMMER for the ALICE TRD collaboration — Institut
fiir Kernphysik, J.W. Goethe Universitdat Frankfurt, Max-von-Laue-Str.
1, 60438 Frankfurt/M., Germany

The ALICE experiment is designed to measure a large variety of heavy
ion and proton proton reactions at the LHC. One major task is the
measurement of electron pairs to enable studies of different quarkonium
states. The three central detectors of ALICE, the Inner Tracking System
(ITS), the Time Projection Chamber (TPC) and the Transition Radia-
tion Detector (TRD) provide tracking and particle identification for this
purpose. We present the latest simulations done within the framework
of the ALICE simulation package ALIROOT. Based on these results the
expected physics performance wil be discussed. This work is supported
by BMBF.

HK 21.35 Di 15:30 P
Z-Boson Simulationen mit den zentralen Detektoren von ALI-
CE — eRAPHAELLE BAILHACHE fiir die ALICE TRD-Kollaboration —
GSI, Darmstadt, Deutschland
Die Eigenschaften der Kernmaterie werden durch Sté8e von Protonen
und ultrarelativistische Kollisionen schwerer Atomkerne bei sehr hohen
Energiedichten mit dem ALICE Experiment am LHC untersucht. Um die
Auswirkungen des Deconfinement-Phaseniibergangs auf den Wirkungs-
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querschnitt fiir Quarkoniaproduktion zu studieren, wird eine Referenz-
messung bendtigt. Bei den vorliegenden Energien erscheint das Z-Boson
eine mogliche Wahl. Wir prisentieren fiir pp und PbPb Kollisionen Simu-
lationen der Z-Boson Rekonstruktion mit den zentralen ALICE Detek-
toren: Inner Tracking System, Time Projection Chamber und Transition
Radiation Detector. Wir stellen Strategien zur Optimierung der Effizienz
und des Signal-zu-Untergrund Verhéltnisses vor, die unter Verwendung
der ALIROOT Software entwickelt wurden.
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Production of Eta Mesons in p+p, d+Au and Au+Au Collisions
at 200 GeV at RHIC — eBALDO SAHLMUELLER for the PHENIX col-
laboration — Institut fuer Kernphysik, Muenster, Germany

The PHENIX experiment at RHIC has measured a suppression of var-
ious hadrons in central Au+Au collisions at high pr compared to scaled
yields measured in p+p collisions. By contrast, no such suppression has
been observed in peripheral Au+Au collisions and in d+Au collisions.
The measurement of the eta meson gives further hints on possible parti-
cle dependencies of the observed suppression.
The production ratio of the eta meson and the neutral pion is also of
interest. It is useful as an input for other measurements, e.g. of direct
photons. It also provides useful information for understanding the pro-
duction processes in the different collision systems.
In this poster we will present the final results from measurements of the
inclusive eta yields for different reaction systems (Au+Au, d+Au, p+p)
and for different centrality classes (d+Au, Au+Au). The different sup-
pression patterns of the eta meson will be shown and compared to other
particles. We will also present the production ratio of the eta meson and
the neutral pion.
This work is supported by BMBF.

HK 21.37 Di 15:30 P

K and A inclusive cross section measured with FOPI using a 7~
beam at 1.15 GeV/c — eMOHAMED LOTFI BENABDERRAHMANE for
the FOPI collaboration — Physikalisches Institut, Universitéit Heidelberg

The study of hadron properties in dense nuclear matter using nucleus-
nucleus collisions is a major goal of heavy-ion physics. In-medium mod-
ifications of hadron masses have been studied in heavy-ion collisions at
densities up to 2—3- pg. In particular, kaon production has attracted con-
siderable interest as a possible indication of the restoration of chiral sym-
metry and kaon condensation in neutron stars. In-medium strangeness
production can be studied at normal nuclear matter density (p=pg) us-
ing 7~ -induced reactions. Theoretical calculations using the quark-meson
coupling model [1], suggest that due to in-medium modifications of kaons,
there should be a change in the production thresholds and the cross sec-
tion of the reaction: 7=+ N — KY. In August 2004, 7~ -induced reactions
were studied with FOPT at SIS (GSI) at an incident momentum of 1.15
GeV/c. Data were taken for five different targets: C, Al, Cu, Sn and Pb.
The scaling behaviour of the cross section with target mass will be pre-
sented as well as the comparison of the phase-space distributions with
transport models. First results on the exclusive channel where both, the
K and the A are reconstructed in the same event will also be reported.
[1] K. Tsushima, A. Sibirtsev, A.W. Thomas, Phys. Rev. C62 (2000)
064904; K. Saito, K. Tsushima, A.W. Thomas hep-ph/0506314
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Proton induced reactions at T, = 3.5GeV at FOPI for a Kaonic
Nuclear Cluster Search — eLAURA FaABBIETTI', P. KIENLE?, R.
KRrUCKEN!, K. Suzuki!, T. YAMAZAKI® and J. ZMESKAL? for the
FOPI collaboration — !Technische Universitdit Miinchen — 2Stefan
Meyer Institut — 3University of Tokyo

An experimental signature of the exotic bound states containing a K
(ppK, ppK, ppK and ppnK ) predicted by Akaishi and Yamazaki [1] has
been observed by two different collaborations, using stopped K beams
[2],[3]. These states have been found to be narrow discrete bound systems
with a binding energy of about 100 MeV. The formation of such clusters
can be investigated also using proton induced reactions or looking for
residues in heavy ion collisions. Among others, a dedicated experiment
has been carried out at GSI using the FOPI spectrometer, to study the
production of such exotic systems for the reactions p+CHs and p+CDy
at Ty = 3.5GeV. We report on the preliminary results achieved in this
measurement using the missing mass and invariant mass methods.
[1] Y. Akahishi and T. Yamazaki, Phys. Rev C 65(2002) 044005.
[2] T. Suzuki et al., Phys. Lett B 597 (2004) 263.
[3] M. Agnello et al., Phys. Rev Lett. 94 (2005) 212303.
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Critical charge fluctuations in spectator fragmentation
— oWOLFGANG TRAUTMANN for the ALADiIN Collaboration
collaboration — GSI Darmstadt, Planckstr. 1, 64291 Darmstadt

The fluctuations of the largest fragment-charge of a partition and of the
asymmetries of the two or three largest fragments in peripheral 197Au
+197Au collisions at 1000 MeV per nucleon are investigated. The ob-
served bimodal distributions at particular values of the sorting variable
Zbound exhibit features known from percolation theory where they ap-
pear as finite-size effects. In classical molecular dynamics bimodal distri-
butions are observed near the critical percolation line known from lattice
gas theory.
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Open charm measurements with the CBM detector —
oVASSILIEV IOURI and SENGER PETER for the CBM collaboration —
Gesellschaft fiir Schwerionenforschung mbH, Darmstadt, Germany

One of the major challenges of the Compressed Baryonic Matter
(CBM) experiment at the future FAIR accelerator is the measurement of
charmed particles via their hadronic decay in the environment of heavy-
ion collisions. Due to the extremely low charm production yield close to
threshold beam energies, background reduction exploiting the displaced
vertex topology is mandatory. The online event selection, required to re-
duce the envisaged reaction rate of 10 MHz down to the archival rate
of 25 kHz, necessitates fast and efficient track reconstruction algorithms
and high resolution secondary vertex determination. The results of sim-
ulations will be presented.
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Spur-Rekonstruktion im CBM Experiment — eIvaN KISEL! und
PETER SENGER? fiir die CBM-Kollaboration — !Kirchhoff-Institut
fiir Physik, Ruprecht-Karls Universitat Heidelberg, 69120 Heidelberg,
Deutschland — 2Gesellschaft fiir Schwerionenforschung mbH, Planckstr.
1, 64291 Darmstadt, Deutschland

Ein typischer zentraler Zusammenstoss zweier Goldkerne im CBM
Experiment am zukuenftigen FAIR Beschleuniger produziert bis zu
700 Teilchenspuren im Inneren Detektor, der aus Silizium-Pixel und -
Streifenzéhlern besteht. Die grosse Spurdichte und das nicht homogene
Magnetfeld machen die Rekonstruktion der Trajektorien schwierig. Um
die Teilchenspuren im inneren Detektor zu rekonstruieren, wird die Me-
thode des ”zellularen Automaten” verwendet. Spuren und Vertizes wer-
den mit dem Kalman-Filter angepasst. Eine spezielle analytische Formel
ist fiir die schnelle Extrapolation von Spuren in einem nicht homogenen
Magnetfeld abgeleitet worden. Weiterhin wird eine Methode(basierend
auf dem "elastischen Netz”) zur Rekonstruktion von Cherenkov-Ringen
praesentiert.
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Simulation on the Event-by-event Fluctuations of the Particle
Yield Ratio Measurement in the CBM Experiment — eDMYTRO
KrESAN!, VOLKER FRIESE!, IvAN Kiser?, and PETER SENGER! —
!Gesellschaft fuer Schwerionenforschung, Planckstrasse 1, D64291 Darm-
stadt — 2Kirchhoff Institute of Physics, Ruprecht-Karls University of
Heidelberg, 69120 Heidelberg

The investigation of the properties of strongly interacting matter in
the vicinity of the critical point of the QCD phase diagramm is one of
the challenges of the Compressed Baryonic Matter (CBM) experiment at
the Facility for Antiproton and Ion Research (FAIR) in Darmstadt. The
nonmonotonic behavior of the event-by-event fluctuations of the kaon to
pion yield ratio as a function of beam energy was considered as a possible
signature of the critical point. The results of simulation show, that with
proposed CBM setup the measurement of such fluctuations is feasible if
they exceed a level of 2 %.

HK 21.43 Di 15:30 P
Nachweis von  Vektormesonen durch Messung von
M\{”u}onenpaaren im CBM Experiment an FAIR —
e ANNA KisELEvA'2?, PETER SENGER! und IURI VASSILIEV! — 'GSI,
Darmstadt, Deutschland — 2PNPI, St. Petersburg, Russland
Die Untersuchung der Eigenschaften von Hadronen in dichter Kernma-
terie ist ein Forschungsschwerpunkt des geplanten {\dq}Compressed Ba-
ryonic Matter{\dq} (CBM) Experiments an der zuk\”{u}nftigen FAIR
Beschleunigeranlage. Als besonders viel versprechende Sonden gelten
Vektormesonen, die in Elektron-Positron- oder M\”{u}onen-Paare zer-
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fallen. Im Rahmen des CBM Projekts wird untersucht, inwieweit eine
Kombination aus Absorbern (Kohlenstoff/Eisen) und ortsempfindlichen
Detektoren zum Nachweis der M\” {u}onen geeignet ist. Die Ergebnisse
der Simulationen zur Messung von Vektor-Mesonen ({\omega}, {\rho},
{\phi}, J/{\psi}) aus Au+Au St\"{o}{\ss}en bei 25 AGeV werden vor-
gestellt.

HK 21.44 Di 15:30 P

Nuclear Forces based on a Debya Layer Model for Nucleons
— eHEINRICH HORA — Theoret. PHysics, University of NSW, Sydney,
Australia

Using the Fermi statistics for the nucleons for a generalized treatment
of Debye layers, its thickness results in the three Fm depth of the surface
decay of the density of nuclei if the known density of nuclei is used. This
results not only in a physics explanation of the only numerically adjusted
surface decay of the Woods-Saxon potential (Beiner and Bleuler, Fig. 81
of Ref.\1\) but also in Wigner*s particle scattering as given by the tem-
poral Goos-Haenchen effect using total reflection at perpendicular inci-
dence on an inhomogeneous density profile \2\. Another access without
the input of the nuclear density is given by comparing the Debye-surface
energy with the Fermi energy of the nucleons which is equal just close
to the known nuclear desity \3\. At higher densities, the Fermi energy
changes into the relativisitc branch explaining why nucleation is impos-
sible in this quark-gluon soup before it at expansion reaches the known
nuclear density. \1\ T. Mayer-Kuckuk, Kernphysik, Teubner 1984. \2\
H. Hora, Laser and Particle Beams, 24 No. 1 (2006). \3\ H. Hora, G.
Miley, F. Osman, Astrophys. Space Sci. 298, 247 (2005)
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”Mean-field and beyond - a case study with Skyrme
forces” — oP. KLUPFEL!, K. BEesoLp!, P.-G. REINHARD', T.
BURVENICH?, and J.A. MARUHN® — lInst. f. Theor. Physik, Univ.
Erlangen, Erlangen/Germany — 2Frankfurt Inst. f. Advanced Studies,
Frankfurt/Germany — 3Inst. f. Theor. Physik, Univ. Frankfurt,
Frankfurt/Germany

Self-consistent mean-field models provide an excellent description of
nuclear bulk properties over the whole table of isotopes, except perhaps
for the lightest ones. Increasing demands on accuracy and the aim to
access more detailed observables lead into a domain where correlation ef-
fects can become important. This concerns in particular the correlations
from low-energy and symmetry modes which show the largest fluctua-
tions over the the nuclei. They are computed within the Skyrme mean-
field method by an approximate generator-coordinate method.

We demonstrate the correlations effects with a few examples as, e.g.,
the computation of energy differences (separation energies) or isotopic
shifts. The importance of correlation is then checked systematically for
all semi-magic nuclei. This allows to identify the best ”mean field” nuclei,
i.e. those for which correlations are negligible. The selection thus ob-
tained provides a new, and more reliable, data set for the fine-tuning of
the mean-field parametrizations (Skyrme force, relativistic mean field).
We will present first results from systematic investigations along these
lines.
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Scattering of light deuteron-like particles in the Coulomb field
of heavy nuclei — eLESYA BOROWSKA!'?, STEPHAN FRITZSCHE!,
KOSTYANTYN TERENETSKY?, and VOLODYMYR VERBITSKY?
Universitit Kassel, D-34132 Kassel, Germany — 2Institute for Nuclear
Research, NAS of Ukraine, 03680, Nauky Prosp. 47, Kyiv, Ukraine

The wave function of light deuteron-like particles in the field of heavy
nuclei has been solved recently by considering a charged particle (”pro-
ton”) with mass mp and charge Zp and a neutral particle ("neutron”)
with mass mp in the presence of target charge Z [1]. From these expres-
sions the internal wave function of a light deuteron-like particle in the
Coulomb field of heavy nucleus is derived in an approximate analytical
form. It is shown, that in the Coulomb field of a heavy nucleus, the inter-
nal stationary state of a light deuteron-like particle can be transformed
into a quasi-stationary one in which the particle may either polarize or
break up into parts. Since the field of the target nucleus leeds to a signif-
icant distortion of the internal wave functions, their spherical symmetry
becomes broken as the particle with approach the target. In this contri-
bution we present the wave function calculations for d, SHe, 'Li ions in
the Coulomb field of 2Pb nuclei.
[1] V. P. Verbitsky, K. O. Terenetsky, Sov. J. Nucl. Phys. 55, (1992), 198.
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First data on *He(a,7)"Be from LUNA — eDANIEL BEMMERER for
the LUNA collaboration — Istituto Nazionale di Fisica Nucleare, Sezione
di Padova, Italy

The 3He(a,7)"Be cross section is currently the major nuclear physics
uncertainty in the B neutrino flux obtained from solar models. Previous
experimental studies of this reaction disagree on the normalization of the
astrophysical S-factor. In an effort to reduce the uncertainty, a precision
experiment at low energy has begun at the LUNA2 400 kV accelerator,
deep underground in Italy’s Gran Sasso laboratory. Both the promptly
emitted gamma rays and the produced "Be activity are detected in order
to exclude possible systematic effects. Preliminary results of the activa-
tion study will be presented together with an outlook on the attainable
precision.
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Gd-Szintillatoren fuer Double Chooz — ¢CHRISTIAN Buck, F.X.
HARTMANN, S. SCHOENERT und U. SCHWAN — MPIK Heidelberg

Das Ziel des neuen Reaktorneutrinoexperiments Double Chooz ist
es, den letzten unbekannten Mischungswinkel bei Neutrinooszillationen,
Theta-13, zu bestimmen oder weiter einzugrenzen. Zum Neutrinonach-
weis wird ein Gd-beladener Fluessigszintillator verwendet. An diesen mu-
essen hoechste Anforderungen bezueglich Stabilitaet und Kompatibilitaet
mit den Detektormaterialien gestellt werden. Es werden zwei Ansaetze
vorgestellt, wie solch ein Szintillator hergestellt werden kann, und die op-
tischen und chemischen Eigenschaften der beiden Szintillatoren werden
miteinander verglichen. Es wurden mehr als 100 1 Gd-Szintillator pro-
duziert, um die Stabilitaet und chemische Kompatibilitaet mit Acryl in
einem Prototyp zu messen. Ueber den Status dieser Prototypmessungen
wird berichtet werden.

HK 21.49 Di 15:30 P

Eine kondensierte #™Kr Quelle fiir das KATRIN Experiment
eBEATRIX OsTRICK fiir die KATRIN-Kollaboration Uni

Miinster/Mainz

Ziel des KArlsruhe-Tritium-Neutrino-Experiments ist die Bestim-
mung der Masse des Elektronantineutrinos auf 0,35 eV (5 o) oder
bis zu einer Obergrenze von 0,2 eV (90 % CL). Dazu wird der End-
punktsbereich des T5-[-Spektrum mit einem elektrostatischen Filter mit
magnetisch adiabatischer Fithrung ausgemessen. Dabei ist die Stabi-
litdt des angelegten Analysepotentials von besonderer Bedeutung, da
unentdeckte Fluktuationen o systematisch auf ein kleineres Am2 =
7%02 schliessen liessen. Zur Uberwachung des Analysierpotentials von
18 keV auf 3 ppm relative Genauigkeit werden Elektronenquellen auf
atomar/nuklearem Standard mit einem weiteren Spektrometer gleichen
Typs ("Monitorspektrometer”) vermessen, welches mit demselben Ana-
lysierpotential versorgt wird. Hier soll eine kondensierte Elektronenquelle
aus K-Konversionselektronen von 8™Kr mit einer Energie von 17,8 keV
und einer Breite von 2,9 eV vorgestellt werden. Die kurze Halbwerts-
zeit von 1,83 h macht eine stabile Reproduzierbarkeit notig. Es wur-
den ein Einlasssystem zur Reinigung und Analyse als auch ein Kryostat
zum Auffrieren der Gase aufgebaut. Ein Lasersystem dient zur Analyse
des Film/Substratkomplexes mittels Ellipsometrie und zur Reinigung des
Substrats mittels Ablation. Die kondensierte 3™ Kr-Quelle wird derzeit
am MAC-E-Filter des Mainzer Neutrinomassemexperiments getestet.

Gefordert durch BMBF 05CK5PMA\O und dem virtuellen Institut
VIDMAN des HGF
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Entwicklung eines zusammengesetzten Tieftemperaturde-
tektors fiir den Einsatz in einem radiochemischen solaren
Neutrino Experiment — eJEAN-COME LANFRANCHI'!, TOBIAS
LACHENMAIER?, WALTER POTZEL' und FRANZ VON FEILITZSCH!
— !Physikdepartment E15, James-Franck-Strasse, 85748 Garching —
2Physikalisches Institut, Eberhard-Karls-Universitit Tiibingen, Auf der
Morgenstelle 14, 72076 Tiibingen

Zum Nachweis des Germanium-Zerfalls durch Elektroneinfang an
71Ge, das aus 71Ga durch solare Neutrinos gebildet wird, wurden
Tieftemperaturdetektoren mit guter Energieauflosung und voller (4pi)
Nachweiseffizienz entwickelt. Dadurch kann die Gesamteffizienz der
Experimente zum Nachweis solarer Neutrinos mit Gallium wesent-
lich verbessert werden. Diese Detektoren verwenden supraleitende Pha-
seniibergangsthermometer (PT). Durch eine speziell entwickelte Klebung
wird ermdglicht, die thermische Abscheidung von 71Ge von der Herstel-
lung der PT vollstidndig zu entkoppeln. Weiterhin kénnen die PT mit
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unterschiedlichen Absorbermaterialien verbunden werden. Langzeitstabi-
le Messungen mit reaktoraktiviertem 71Ge wurden in einem eigens dafiir
aufgebauten Kryostaten im Untergrundlabor Garching erfolgreich durch-
gefiihrt.
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Optische Eigenschaften von Szintillatoren fiir LENA und
die Detektion von Supernovae Relic Neutrinos — eMICHAEL
WURM!, FRANZ VON FEILITZSCH', MARIANNE GOEGER-NEFF!,
KATHRIN HoOCHMUTH?, TERESA MARRODAN UNDAGOITIA!, LOTHAR
OBERAUER! und WALTER WURMPOTZEL! !Physik-Department
E15, Technische Universitdt Miinchen,*James-Franck-Str., 85748
Garching — 2Max Planck Institut fiir Physik, Fohringer Ring, Miinchen

Die Lichtausbeuten, Abschwéch- und Streuldngen von verschiedenen
Szintillatoren, die fiir LENA in Frage kommen, wurden vermessen. Die
Moglichkeit Hintergrundneutrinos vergangener Supernovae zu messen
wurde studiert. Der Untergrund durch terrestrische Reaktorneutrinos
wurde fiir verschiedene Standorte des Detektors berechnet. Mit LENA
ist es moglich die Sternentwicklungsrate bis hin zu einer Rotverschiebung
z ~ 1 zu messen und verschiedene Modelle zum Gravitationskollaps zu
unterscheiden.
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Search for proton decay in the large liquid scintillator detec-
tor LENA — eTERESA MARRODAN UNDAGOITIA!, FRANZ VON
FEILITZSCH!, MARIANNE GOEGER-NEFF!, KATHRIN HOCHMUTH?,
LOTHAR OBERAUER!, WALTER PoOTzEL!, and MICHAEL WURM!
— Physik-Department E15, Technische Universitdt Miinchen,*James-
Franck-Str., 85748 Garching — 2Max Planck Institut fiir Physik,
Fohringer Ring, Miinchen

The LENA (Low Energy Neutrino Astronomy) detector is proposed
to be a large-volume liquid-scintillator device which will be highly suit-
able for the investigation of a variety of topics in astrophysics, geophysics
and particle physics. In this paper, the potential of such a detector con-
cerning the search for proton decay in the SUSY favored decay channel
p — KT7 is investigated. Based on Geant4, Monte Carlo simulations of
the proton decay in the LENA detector as well as of the background radi-
ation in the detection energy windows have been developed. From these
simulations an efficiency of 65% for the detection of a possible proton
decay has been determined. Within ten years of measuring time a lower
limit for the proton lifetime, concerning the decay channel investigated,
of 7> 4-10* y could be reached.
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Untersuchung des (7, n)-Wirkungsquerschnitts*von 154 Sm mit
reellen Photonen* — ¢C. SIEGEL, J. HASPER, S. MULLER, K. SONN-
ABEND, M. ZARZA und A. ZILGES — Institut fiir Kernphysik, TU Darm-
stadt, D-64289*Darmstadt, Germany

Die Nukleosynthese schwerer Elemente im astrophysikalischen
s-Prozess wird mafigeblich durch den Wirkungsquerschnitt fiir Neu-
troneneinfang der an diesem Prozess beteiligten Isotope bestimmt.
Insbesondere aus den (n,y)-Reaktionsraten der so genannten Verzwei-
gungskerne lassen sich Informationen iiber wichtige astrophysikalische
Parameter wie Temperatur und Neutronendichte gewinnen.

Am Photoaktivierungsmessplatz [1] des supraleitenden Elektronen-
beschleunigers S-DALINAC wurde der (v, n)-Wirkungsquerschnitt von
152154Gm vermessen. Im Rahmen des Prinzips des ,,detailed balance”[2]
kann hieraus der (n,7)-Wirkungsquerschnitt abgeleitet werden. Da die-
ser in fritheren Experimenten [3] bereits direkt gemessen wurde, erlaubt
unsere Messung eine Uberpriifung dieses Prinzips. Fiir die Messung wur-
den erstmals auch Niederenergie-HPGe-Detektoren (LEPS) eingesetzt.

* Gefordert durch die DFG (SFB 634)

(1] K. Sonnabend et al., ApJ. 583, 506, (2003)

[2] W. A. Fowler et al., Annu. Rev. Astron. Astroph. 5, 525, (1967)
[3] S. Marrone et al., Nucl. Phys. A 758, 533, (2005)
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Experiments to investigate halflives and P,-values of weak r-
process nuclei at NSCL/MSU * — oL. KERN for the NSCL-MSU-
03034-05028 collaboration — Institut fiir Kernphysik, TU Darmstadt,
64289*Darmstadt, Germany
The astrophysical r-process is responsible for the synthesis of roughly
half of the elements heavier than iron. Studying the involved nuclei
presents a challenge, as they lie far from the valley of stability.
In the context of r-process studies at NSCL/MSU two experiments on
neutron-rich isotopes in the Ge-Br and Sr-Mo region have been per-

formed. Isotopes were produced by fragmentation of a 120 MeV /u *6Xe
beam on a Be target at the A1900 fragment seperator. Nuclei of interest
were implanted into a 40x40 double sided strip detector, which is part
of a -counting-system surrounded by neutron detector NERO. NERO
consists of 60 proportional counters embedded in a plastic block moder-
ator - leading to a high detection efficiency.

During the experiments halflives and P,-values have been measured as
input for future r-process network calculations.

* This project has been supported by NSF PHY 01-10253 (NSCL), NSF
PHY 02-16783(JINA), NSF (Notre Dame) HGF-VISTARS and *DFG.
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Nuclear structure properties of neutron-rich Ge-Kr isotopes in
the ”weak”r-process — ¢STEFAN HENNRICH!?, MATTHEW QUINN?,
ANDREAS WOHR?, JORGE PEREIRA-CONCA*, ANI APRAHAMIAN®,
HENDRIK ScHATZ!, KARL-LUDWIG KRrATz'?, and FERNANDO
MonTES* for the NSCL-MSU 03034 collaboration collaboration —
Hnst. fiir Kernchemie, Univ. Mainz, Germany — 2HGF-VISTARS,
Germany — ®ISNAP, Notre Dame, USA — 4NSCL/MSU, USA

Gross [3-decay properties, such as half-lives and delayed-neutron emis-
sion probabilities, of neutron-rich nuclei in the Ge-Kr region may contain
first information about the phase transition from spherical to deformed
shapes. Furthermore, they are important for modelling the "weak”r-
process. With this twofold motivation, we have perfomed an experiment
at NSCL/MSU, using a primary beam of 136Xe with an energy of 120
MeV /u inpinging on an Be target. We report here on the measurements
of Ty, an Py, values using the BCS -detector system, the NERO 47 neu-
tron longcounter and a y detector setup. The preliminary results are com-
pared to QRPA predictions, and are included into r-process abundance
calculations. This Projects has been supported by DFG, HGF-VISTARS,
NSF (JINA), NSF (NSCL) and NSF (Notre Dame).
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EOS with hyperons eHARIS DiarPo!, BERND-JOCHEN
SCHEAFER?, JOCHEN WAMBACH"?, GERALD BROWN?, and Tom T.S.
Kuo* — !Institut fuer Kernphysik, TU Darmstadt, D-64289 Darm-
stadt,Germany — 2Institut fuer Physik, Karl-Franzens-Universitaet,A-
8010 Graz, Austria — 3Gesellschaft fuer Schwerionenforschung GSI,
D-64291 Darmstadt,Germany — “*Department of Physics and As-
tronomy, State University of New York,Stony Brook, NY 11794-3800,
USA

Abstract: Based on the novel Vlowk RG approach a Hartree-Fock cal-
culation for a hyperon nucleon system is presented including three body
forces. In this framework the influence of the hyperons to the EOS of an
neutron stars at finite temperatures is investigated. The case of trapped
neutrinos which appears in an proto-neutron star is also considered.
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Evaluation of the transmission properties of the neutron guides
for the UCN — eIGOR ALTAREV', PETER EGER', ANDREAS FREI',
ERWIN GUTSMIEDL!, F. JoACHIM HARTMANN!, AXEL R. MULLER!,
STEPHAN PAUL', WOLFGANG SCHMID!, DANIELE TORTORELLA!, PE-
TER GELTENBORTZ, and CHRISTIAN PLONKA2 — !Physik-Department,
Technische Universitdt Minchen, James Frank Strasse, Garching D-
85747, Germany — 2Institut Laue-Langevin, 6 rue Jules Horowitz BP
156, 38042 Grenoble Cedex 9, France

Investigating transmission properties of ultra-cold neutron guides is
motivated by the barest necessity to develop an appropriate UCN tube
with excellent guiding properties for the very promising planned source
of UCN at the FRM-II reactor in Munich, which was put into operation
recently. A relevant method has been developed as an extension of the
common technique for measuring of UCN losses in the sample contained
between two diaphragms. With two measurements at both ends of the
guide one can evaluate both the loss probability per wall collision and the
probability for diffuse scattering from the wall. The various tubes made
of aluminum or stainless steel and with different surface roughness will
be inside coated with beryllium or stainless steel or beryllium on stainless
steel. We present the first results which approve the method and indicate
a severe problem with the coated unpolished aluminum tubes. (This work
was supported by DFG and Meier-Leibnitz Laboratory)
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MLLTRAP: Penning trap for mass measurements of radioac-
tive ions at MLL* — ¢V.S. KOLHINEN, M. BUSSMANN, D. HABS, J.
NEUMAYR, U. SCHRAMM, M. SEWTZ, J. SZERYPO, and P. THIROLF
— Department fiir Physik, Ludwig-Maximilians-Universitét Miinchen,
D-85748 Garching

A Penning trap system, MLLTRAP, is now in its construction and
commissioning phase at the MLL in Garching. In the first phase we will
set up the system off-line and test it with stable Cs ions during spring
and summer 2006. For on-line measurements at the Tandem accelerator
reaction products will be thermalized in a buffer gas stopping cell and
transfered to the trap via an RFQ cooler buncher.

Later it is planned to use highly charged ions. The ions will be charge-
bred in an EBIS to obtain higher cyclotron frequencies and thus an
improved mass accuracy, finally aiming at dm/m < 107%. The highly
charged ions will be sympathetically cooled with Mg" ions before being
injected into the measurement traps.

The final goal of the project is to investigate medium-mass and heavy
neutron-rich isotopes from both fission and fusion reactions. As main ex-
periments with precision mass measurements in-trap e- or a-spectroscopy
are foreseen.

This poster will present the present status of the project.

[*] This work was supported by EU(NIPNET) under contract HPRI-CT-
2001-50034

HK 21.59 Di 15:30 P

Prototyp Entwicklung fiir MAFF — eFLORIAN NEBEL!, THO-
MAS FAESTERMANN', REINER KRUCKEN!, MARTIN GROSS?, DIETER
HaBs? und PHILIPP JUTTNER? — !Physik-Department E12, Techni-
sche Universitit Miinchen, D-85747 Garching — 2Department fiir Physik,
Universitit Miinchen, D-85748 Garching — 3FRM-II, D-85748 Garching

Der am FRM-II in Miinchen geplante Spaltfragmentbeschleuniger
MAFF (Munich Accelerator for Fission Fragments) wird eine mit Uran
gesittigte Graphitmatrix als Target fiir Neutronen induzierte Spaltung
benutzen. Die radioaktiven Reaktionsprodukte verlassen die Ionenquel-
le sowohl als Atome als auch als Ionen. Zur Erzeugung und Extraktion
der Tonen werden zwei Wagen von beiden Seiten in das durchgehende
Strahlrohr gefahren. Auf dem Quellwagen ist die Ionenquelle montiert,
der Linsenwagen ist mit elektrostatischen Linsen zur Strahlextraktion
bestiickt.

Funktion und Zuverlissigkeit der Wagen sind fiir das spétere Projekt
von Entscheidender Bedeutung. Im Rahmen der MAFF Planungsphase
wurde ein Prototyp des Linsenwagens und der zugehorigen Teilkompo-
nenten gefertigt.

Das Wagenkonzept und die Ergebnisse durchgefiihrter Tests werden
vorgestellt.
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Der Miinchner Spaltfragmentbeschleuniger MAFF — eMARTIN
Gross', DIETRICH HABS!, REINER KRUCKEN?, RAINER STOEPLER?,
WALTER ASSMANN!, LUDWIG BECK?, THOMAS FAESTERMANN?, PHIL-
1PP JUTTNER?, HANS-JORG MAIER!, PETER MAIER-KOMOR?, FLORI-
AN NEBEL?, MICHAEL SCHUMANN!, JERZY SzERYPO!, PETER THI-
ROLF!, FRANZ TRALMER! und ERNST ZECH? — !Dept. f. Physik,
Ludwig-Maximilians-Universitdt Miinchen — ?Physik-Department E12,
Technische Universitat Miinchen 3Maier-Leibnitz-Labor f. Kern- u.
Teilchenphysik, Garching — *ZWE FRM-II, Garching

Das Projekt des Miinchner Spaltfragmentbeschleuniger MAFF zielt ab
auf die Erzeugung hochintensiver Ionenstrahlen neutronenreicher Isoto-
pe, die bei Energien von 30 keV (Niederenergiestrahl) sowie ~ 6 MeV-A
zur Verfiigung gestellt werden sollen.

Schwerpunkt der Nutzung des Hochenergiestrahls wird die Synthese
superschwerer Elemente sein. Der Niederenergiestrahl wird hauptséchlich
fiir Kernspektroskopie exotischer Nuklide (r-ProzeB—Pfad), nukleare
Festkorperphysik und nuklearmedizinische Anwendungen genutzt
werden.

Neben der Darstellung der Fortschritte des letzten Jahres wird ein
Uberblick iiber den aktuellen Stand der Planung des Gesamtsystems ge-
geben.
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Nachweis hochenergetischer Photonen mit PWO — eKAROLY
MAKONYT', WERNER DORING!, RAINER NOVOTNY!, ANDREAS REI-
TER? und MICHAELA THIEL! fiir die PANDA-Kollaboration — 'II. Phy-
sikalisches Institut, Justus-Liebig-Universitit Giessen — 2Institut fiir
Kernphysik, Universitéit Mainz

Die Qualitét von Bleiwolframat (PWO), einem schnellen und sehr kom-
pakten Szintillatormaterial, konnte durch geeignete Dotierung und opti-
mierte Technologie bei der Herstellung deutlich verbessert werden, vor
allem in Hinblick auf seine Lichtausbeute. In ersten Messungen mit ener-
giemarkierten Photonen am Tagging-System an der Beschleunigeranlage
MAMI in Mainz konnte die Ansprechfunktion fiir Photonen zwischen
60 und 520 MeV Energie bestimmt werden. Dazu diente eine Unterein-
heit aus 3x3 PWO-Kristallen von 200mm Lénge und einem quadrati-
schen Durchmesser von 20mmx20mm. Die Kristalle wurden individuell
mit Photomultipliern ausgelesen und bei Temperaturen von +10 und -25
Grad Celsius betrieben. Vor allem bei der niedrigen Temperatur konn-
ten fiir PWO bisher nicht erreichte Auflésungswerte erzielt werden, die
den Anforderungen fiir das EM Kalorimeter von PANDA geniigen. Bei
hoheren Photonenenergien sind deutliche Verbesserungen zu erwarten,
wenn eine groflere Detektoreinheit zum Einsatz kommt.

Die Arbeit wurde unterstiitzt durch BMBF und EU (Hadron Physics,
JRA2, RII3-CT-2004-506078)
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Auslese von groflen PWO-Kristallen mit groflflichigen
Avalanche-Photodioden — eMICHAELA THIEL!, WERNER
DORING!, KAROLY MAKONYI!, RAINER NOVOTNY!, ANDREAS
REITER?, CHRISTOF SALZ' und MICHAEL STEINACHER® fiir die
PANDA-Kollaboration — !II. Physikalisches Institut, Justus-Liebig-
Universitit Giessen — 2Institut fiir Kernphysik, Universitit Mainz —
3Physik-Department, Universitiit Basel

Im Rahmen der PANDA-Kollaboration wurden von Hamamatsu Pho-
tonics grofifliachige Avalanche-Photodioden (LAAPD) mit einer aktiven
Fliache von 10mmx10mm entwickelt und bereitgestellt. In einem ersten
Experiment an der Beschleunigeranlage MAMI mit energiemarkierten
Photonen bis zu 520 MeV Energie wurde eine 3x3-Matrix aus 150mm lan-
gen Bleiwolframat-Kristallen mit 20mmx20mm Querschnittsflache mit
LAAPDs iiber einen neu entwickelten Vorverstirker geringen Rauschens
ausgelesen. Die Signalverarbeitung erfolgte mit kommerzieller Elektro-
nik. Die Rekonstruktion des elektromagnetischen Schauers zeigt exzel-
lente Energieauflosungen bei einer Betriebstemperatur des Detektorsys-
tems von -25 Grad Celsius. Gleichzeitig konnten erstmals Zeitinformatio-
nen mit einer Auflésung von deutlich unter Ins (sigma) oberhalb einer
Photonenenergie von 150 MeV erzielt werden, wobei ein Wert von 500ps
bei 1GeV extrapoliert werden kann. Eine optimierte Frontend-Elektronik
a8t eine deutliche Verbesserung der Auflésungswerte erwarten.

Die Arbeiten wurden unterstiitzt durch BMBF und EU (Hadron Phy-
sics, JRA2, RII3-CT-2004-506078).

HK 21.63 Di 15:30 P

Towards a DIRC-Detector of the PANDA Experiment at GSI

eGEORG SCHEPERS!, KLAUS GOTZEN!, KLAUS PETERSY?, and

CARSTEN SCHWARZ' — 'GSI, Darmstadt — 2JWG Universitit Frank-
furt

The PANDA Experiment aimes for high standard hadron spectroscopy
using the antiproton source of the FAIR facility planed at GSI. Situated
in the barrel section of the fixed target experiment the DIRC (Detection
of Internally Reflected Cherenkov photons) detector provides a positive
kaon identification and serves for the destinction of gammas and rela-
tivistic charged particles. As a first attempt a scaled copy of the BABAR
DIRC[1] from quarz glass is envisaged. However, at the same time R&D
is done to replace the two dimensional photon detector by 1.) the read-
out of only one dimension plus the timing imformation of the detector
as in the TOP-project (Belle)[2] or 2.) the usage of a small mirror at the
end of each radiator and a APD array working in Geiger mode [3]. The
first option demands a timing resolution in the order of 100 ps. Material
tests also with acrylic glass bars as well as quality control of the radiator
surfaces and edges are performed at GSI.

(1] G. Vasileidis, Nucl. Inst. Meth. A384, 175 (1996)
[2] Y. Enari et al., Nucl. Inst. Meth. A494, 430 (2002)
[3] R. Wilson, Nucl. Inst. Meth. A433, 487 (1999)

We acknowledge the support of the European Community RESEARCH
INFRASTRUCTURES ACTION under the FP6 programme: Structur-
ing the European Research Area - Specific Support Action - DESIGN
STUDY (contract 515873 - DIRACsecondary-Beams)
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First Results of the Performance of MWPC Prototypes in Test
Beams for the CBM Experiment at FAIR — eMELANIE HOPPE
— Institut fiir Kernphysik, Miinster
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The CBM collaboration proposes to build a dedicated heavy-ion exper-
iment to investigate the properties of highly compressed baryonic matter
produced in nucleus-nucleus collisions at the future Facility for Antipro-
ton and Ton Research (FAIR) in Darmstadt. The goal of the Compressed
Baryonic Matter (CBM) experiment is to explore the QCD phase diagram
in the region of high baryon densities not covered by other experiments.
CBM will be a fixed target experiment. Among other detectors, it will use
a Transition Radiation Detector (TRD) for tracking of charged particles
and electron identification. In conjunction with a RICH detector and an
electromagnetic calorimeter, the TRD has to provide a sufficient electron
identification capability for measurements of charmonium and low-mass
vector mesons. The required pion suppression is about a factor of 100 and
the required position resolution has to be of the order of 200-300 pm.
At the same time the detector has to be able to cope with large particle
densities and very high interaction rates. Different prototypes based on
MWPCs have been tested in two beam times at GSI and first results on
the performance of the detectors will be shown.

HK 21.65 Di 15:30 P

The RPC TOF System of CBM — eEVERARD CORDIER for the
CBM collaboration — Universitiat Heidelberg, Germany

The Compact Baryonic Matter (CBM) Experiment is dedicated to the
study of the dense matter via heavy-ion collisions at energies larger than
20 GeV/nucleon. For the identification of hadrons a time of flight (TOF)
subdetector system will be used. A time resolution better than 80 ps is
required with an efficiency close to 100% over the full acceptance from 3°
to 28° at a distance of 10 m. The total area of the TOF system is in the
order of 100 m2. Despite the very different rates changing with the polar
angle from 1 kHz/cm? to 20 kHz/cm? the response over the full area has
to be homogeneous.

The status of the R&D towards a TOF wall made of mutligap resistive
plate chambers (RPC) concerning the timing, the rate performance and
the present layout will be presented.
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Development of front-end electronics for the kaon spectrometer
at MAMI — e¢CARLOS AYERBE GAYO0SO, PATRICK ACHENBACH, and
MAR GOMEZ RODRIGUEZ DE LA PAz for the Al collaboration — Inst.
fiir Kernphysik, Universitdt Mainz, 55099 Mainz

The new focal plane detector for the kaon spectrometer at MAMI
presents the challenge to read out near to 4000 fibre channels keeping
modularity and compactness. For this a 12 layer motherboard able to ac-
commodate three 32 channel multianode photomultipliers with minimum
time jitter was designed. It includes the low voltage power line supply
for the Cockroft-Walton voltage multiplier bases of the photomultipliers,
the RJ-45 connectors for analog output to the discriminators and, in the
future, APV front-end chips for amplifying, sampling and multiplexing
the signal amplitudes.

A 32 channel discriminator board based on the double threshold prin-
ciple for amplitude compensated timing was designed with the LVDS
output signals being compatible with COMPASS electronics.

Timing measurements are done with TDC CATCH mezzanine cards,
the trigger will be derived with a FPGA based VME logic module
protyped in 2005, and the signal amplitude with 12/16 channel ADC
cards via GeSiCa.

A similar approach for the signal amplitude read-out of the MWPCs
for the kaon spectrometer has been chosen.

Work supported by Deutsche Forschungsgemeinschaft (SFB 443).
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Stabilisierung der Luminositit des A4-Comptonpolarimeters —
¢ JURGEN DIEFENBACH — Institut fiir Kernphysik, Becherweg 45, 55099
Mainz

Das Comptonriickstreupolarimeter der A4-Kollaboration dient der
Messung der longitudinalen Polarisation des MAMI-Elektronenstrahls.
Die Laserstrahllage wird aktiv stabilisiert und wéhrend der Messung
iiberwacht, um optimalen Uberlapp von Elektronen- und Laserstrahl zu
gewiithrleisten. Es werden neue Sensoren zur Laserstrahllagemessung vor-
gestellt und die Kalibration des Elektronen- und Photonendetektors zum
Nachweis der riickgestreuten Photonen diskutiert.
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Stokes-Parameter-Untersuchung fiir das A4 Compton-
Riickstreu-Polarimeter — eYO0sHIO IMAI fiir die A4-Kollaboration
— Institut fiir Kernphysik, Universitét Mainz, Joh.-Joachim-Becher-Weg
45, 55128 Mainz

Fiir das A4-Experiment am MAMI-Beschleuniger der Universitit
Mainz wurde ein Compton-Riickstreu-Polarimeter in internal-cavity-
Bauweise aufgebaut. Da der Laserresonator Abschnitte im Vakuum um-
faBt, kann Spannungsdoppelbrechung in den Vakuumfenstern zu un-
erwiinschten Verénderungen des Laser-Polarisationszustands fiithren. In
diesem Beitrag wird die Mefimethode der Stokes-Parameter des Laser-
lichts dargelegt und Untersuchungen iiber den Polarisationszustand sowie
neue Resultate des Riickstreupolarimeters vorgestellt werden.
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Geant4 simulation of the A4 Compton backscattering polarime-
ter. — o¢JEONG HAN LEE for the A4 collaboration — Institut fiir Kern-
physik, Universitat Mainz, D-55099 Mainz, Germany

The A4 collaboration investigates the structure of the proton by mea-
suring parity-violating asymmetry. Accurate measurement of the electron
beam polarization is crucial in extracting physics asymmetry from raw
data. A scintillating fiber detector can detect scattered electrons and a
photon detector can do scattered photons from Compton scattering. Two
detectors and a beam line will be investigated with Geant4, a toolkit for
the simulation of the passage of particles through matter. This poster
will present a general overview of the simulation.
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Datenakquisition und Experimentiiberwachung fiir das Crystal-
Barrel-Experiment an ELSA — ePHILIPP HOFFMEISTER und ANNI-
KA THIEL fiir die CBELSA-TAPS-Kollaboration — Helmholtz-Institut
fiir Strahlen- und Kernphysik, Nussallee 14-16, 53115 Bonn

Das Crystal-Barrel-Experiment an ELSA dient der Untersuchung der
Struktur von Hadronen mit Hilfe elektromagnetischer Sonden.
Um die vom Experiment genommenen Daten zu speichern wurde ei-
ne Hochgeschwindigkeitsdatenerfassung implementiert, die auf lokalen
VME-System der Firma VMIC basiert, welche mit einem abgeschlosse-
nen Fast-Ethernet Netzwerk verbunden sind. Die Rechnersysteme werden
unter Linux (Debian 3.1) betrieben. Die Datenerfassungssoftware wurde
fiir den GNU C-Compiler (gee 3.3) entwickelt. Der VME-Bus wird Uber
den Linux-Kernel mit einem selbstentwickelten Treiber fiir den Universe
Tunda-Chipsatz angebunden. Die Synchronisation der einzelnen Prozes-
soren wird durch ein Bussystem erreicht, welches fiir jeden Trigger eine
eindeutige Kennnummer an die CPUs verteilt.
Zur Steuerung des Experiments wird ein datenbankbasiertes Kontroll-
system verwendet, welches als Frontend ein PHP-Interface benutzt. Die
einzelnen Komponenten werden iiber Profibus oder direkt iiber Ethernet
angesprochen. Insbesondere wurde dabei eine Konverterplatine entwi-
ckelt, die es erméglicht simtliche Hochspannungen direkt tiber Ethernet
anzusteuern, wobei hier die neuen XPort-Entwicklungen der Firma Lan-
tronix zum Einsatz kamen.

Dieses Projekt wird durch die DFG im Rahmen des SFB/TR16 gefordert.
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Track Segments Reconstruction in Multiwire Drift Chambers
System of HADES — eGEYDAR AGAKISHIEV and VLADIMIR
PEcHENOV — II Physikalisches Institut, Universitéit GieBen.

A fast and robust algorithm and software package for track segment
reconstruction in the HADES multiwire drift chambers tracking system
have been developed. The method consists of two parts. As a first step
we search for groups of wires which are likely to belong to the same track
and calculate a rough position of segments in space. At the next stage,
taking into account the drift time measurements, the final position of
track segments in space derived.

The presented software is heavily used for analysis of pp and AA data
by the HADES collaboration. Some results of this analysis will be pre-
sented.
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Design of a magnet for electron scattering experiments un-
der extreme forward angles at the S-DALINAC* — oK. ZIM-
MER, Y. KALMYKOV, P. VON NEUMANN-COSEL, A. RICHTER, and G.
SCHRIEDER — Institut fiir Kernphysik, Technische Universitéit

An experimental setup for electron scattering under extreme forward
angles will be installed at the S-DALINAC to perform measurements at
very low momentum transfer. A setup for 180° electron scattering ex-
periments has already been installed at the S-DALINAC [1]. Similar to
scattering under 180°, the transverse kinematical factor in electron scat-
tering dominates near 0°. Additionally, the cross sections of the relevant
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excitations under small angles are several magnitudes larger than at 180°.
For this reason the new experimental setup for small angles represents
an ideal instrument for selective measurements of transverse excitations
with small angular momentum. The concept of this new setup will be
presented, especially the design of the magnet for separation of the main
beam and the scattered electrons [2].

[1] C. Liittge et al., Nucl. Instr. and Meth. A 366 (1995) 325.

(2] K. Zimmer, Diploma thesis, TU Darmstadt (2005).

* Supported by the DFG through SFB 634.
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Untersuchung von Szintillationsfasern fiir die Fokalebene von
NEPTUN — eJ. ENDRES, J. HASPER, K. LINDENBERG und A. ZIL-
GES — Institut fiir Kernphysik, TU Darmstadt, Schlossgartenstr. 9,*D-
64289 Darmstadt

Am supraleitenden Darmstiddter Elektronenlinearbeschleuniger S-
DALINAC wird der hochauflgsende Niederenergie-Photonentagger NEP-
TUN fiir die ersten Testexperimente aufgebaut. Die Ortsauflésung von
1 mm des Arrays aus Szintillationsfasern in der Fokalebene ist auf die
Auflgsung des Magneten abgestimmt. Damit wird eine Energieauflésung
bei Photonenenergien zwischen 8 MeV und 20 MeV angestrebt. Die Ei-
genschaften der Fokalebene und eine Realisierung werden présentiert.
Die Szintillationsfasern wurden mit einer 2°"Bi-Elektronenquelle unter-
sucht und die Ergebnisse mit einer GEANT4-Simulation verglichen.
* Gefordert durch die DFG (SFB 634)

HK 21.74 Di 15:30 P

WASA-at-COSY: Forward Detector extension * — eA. SCHWICK
for the WASA-at-COSY collaboration — HISKP, Universitédt Bonn and
Physikalisches Institut, Universitdt Tiibingen

The WASA detector, which had been operated at the CELSIUS storage
ring in Uppsala, Sweden, until June 2005, will be rebuild at the COSY
accelerator at FZ Jiilich.

Since the anticipated beam energies for WASA-at-COSY will be sub-
stantially higher than for CELSIUS-WASA, detector upgrades are neces-
sary, in particular for the forward detector, which will have to deal with
particles of much higher energies.

An overview will be given for the most important upgrades, which are
currently under development and will be installed before in the second
half of 2006 first commissioning runs of WASA-at-COSY will start. Ad-
ditional forward detector upgrades that need to be implemented for stage
two, i.e. high luminosity runs, will be discussed.

* supported by DFG (Europ. Graduiertenkolleg) and COSY-FFE

HK 21.75 Di 15:30 P

Large Tracking Detector in Vacuum Consisting of Self-
Supporting Straw Tubes — ePETER WINTZ for the COSY-TOF
collaboration — Institut fiir Kernphysik, Forschungszentrum Jiilich,
52425 Jiilich, Germany

The detector consists of 3100 straw drift tubes, made of 30m thin, alu-
minised mylar film with a length of 1m and diameter of 10mm. The tubes
are arranged in vertical double-layers at three different azimuthal orien-
tations, close behind the target in the existing COSY-TOF spectrometer.
The new technology of intrinsic wire tension and tube stretching avoids
any tube reinforcement or support structures. Therefore, overall detec-
tor weight (~ 15kg) and material thickness (X/X, ~ 1.3%) are close
to the absolute minimum. The high-rate performance was tested using
COSY-beams with particle intensities up to 5 x 10%s~! and charge loads
up to about 1C'/em in single straws. Using cosmic ray tracks a mean spa-
tial resolution of 0,4 ~ 100um and detection efficiency up to 98% were
measured.

Project is supported in part by BMBF and FZ Jiilich.

HK 21.76 Di 15:30 P

Modifikation des Erlanger Startdetektor Systems bei COSY-
TOF — eANDREAS TEUFEL, WOLFGANG EYRICH, JENS GEORGI,
MARTIN KRAPP, ALBERT LEHMANN, CECILIA P1ZZOLOTTO, PETER
SCHONMEIER und WOLFGANG SCHROEDER fiir die COSY-TOF-
Kollaboration — Physikalisches Institut, Universitét Erlangen-Niirnberg

Zur Erhohung der Effizienz speziell bei der Messung der Strangeness-
Produktion wurde das Erlanger Startdetektorsystem im COSY-TOF
Spektrometer durch ein neues, dreilagiges Faserhodoskop ergidnzt. Die Fa-
serauslese erfolgt durch Multi-Anoden-Photomultiplier des Typs H6568,
die mit einer Booster-Basis ausgeriistet sind. Mit dieser speziellen Basis
sind stabile Signale fiir Ereignisraten bis zu 6 MHz pro Kanal méglich.
Durch diese Erweiterung wird eine Steigerung der Nachweiseffizienz des

Detektors fiir die untersuchten Hyperon-Produktionsreaktionen um teil-
weise mehr als 50% erwartet. Die 3-Lagen Geometrie liefert auBerdem
zusitzliche Information fiir die Spurrekonstruktion, was insbesondere fiir
Sekundérspuren wichtig ist. Detektorparameter wie Signalhéhen, Orts-
auflosung, Nachweiseffizienzen, etc. werden diskutiert. Fiir die Zukunft
ist am COSY-TOF Experiment die Installation eines Frozen-Spin Targets
geplant. Dadurch wird die teilweise Neukonstruktion bzw. Anpassung des
Startdetektorsystems erforderlich. Mogliche Losungsansitze werden ge-
zeigt. Gefordert durch BMBF und FZ-Jiilich.

HK 21.77 Di 15:30 P

Exotic-atom spectroscopy with fast read-out CCDs — eM.
NekiPELOV!, D.D.S. CoviTa?, W. ERVEN!, P. INDELICATO® H.
GorkEe!, D. Gorra', A. GRUBER!, R. HARTMANN®, M. HEN-
NEBACH!, A. HirriL!, J.M.F. pos SanTos?, L.M. SiMONs®, M.
TRASSINELLI?, L. STRUDER?, J.F.C.A. VELOSO®, and J. ZMESKAL*
— YKP, FZ Jiilich, Germany — 2Phys. Dept., Univ. Coimbra, Portugal
3Lab. Kastler-Brossel, Univ. P. et M.Curie, Paris 4SMI, Osterr.
Ak. der Wiss., Vienna, Austria — °PNSensor GmbH, Munich — ¢PSI,
Switzerland — "MPE, Garching — ®Phys. Dept., Univ. Aveiro, Portugal
Exotic-atom X-ray spectroscopy at high intensity beams requires high
rate capability together with efficient background rejection and, in ad-
dition, preserving the good energy resolution owing to semiconductor
devices. Based on a fully depleted CCD (pnCCD), as used among others
in the XMM Newton mission, a high-rate detector has been developed.
A prototype system using one CCD device of 64 x 64 pixels with 150 um
pixel size was equipped with a dedicated electronics allowing the read-out
of up to 500 frames per second. Such a system is ideally suited for the
optimisation of beam injection into the cyclotron trap at the low-energy
pion beam at the Paul Scherrer Institut (PSI). For that the characteristic
X-radiation from muonic and pionic helium has been detected inthe en-
ergy range from 1.8 to 15keV. The high statistics of such measurements
also yielded a more precise determination of strong-interaction effects in
pionic helium. The working principle of the detector and first results from
mHe are presented.

HK 21.78 Di 15:30 P

CVD-Diamant Detektoren fiir Schwerionen — eS. SCHWERTEL,
M. BOHMER, K. EPPINGER, R. GERNHAUSER, R. KRUCKEN und S.
WINKLER — Technische Universitat Miinchen, Physik Department E12,
85748 Garching

Die besonderen Eigenschaften von Diamant erlauben es, sehr diinne,
schnelle und strahlungsharte Detektoren zu fertigen. Speziell polykristal-
line Diamantschichten kénnen mit CVD Verfahren freitragend auch grof-
flachig hergestellt werden. Diese Technologie scheint ideale Voraussetzun-
gen fiir den Nachweis intensiver und hochenergetischer Sekundérstrahlen
am Super FRS bei FAIR (Darmstadt) zu liefern. Wir haben aus verschie-
denen Substratmaterialien und -qualititen kleine Testdetektoren von
10 x 10mm? mit Segmentierung in x und y produziert. Untersuchun-
gen am Miinchener Tandem-Beschleuniger bestétigten die Erwartungen
fiir die Stahlungshiirte bis zu einer Dosis von 10 Schwerionen/mm?.
Bereits mit 50 pm dickem Detektormaterial wurde eine Zeitauflosung
von o7 ~ 60ps in einem 2 AGeV °Ca Strahl an der GSI erreicht. Die
gesamte Detektor-Effizienz von € ~ 98% ist konsistent mit der Reduzie-
rung der aktiven Fliche durch die Segmentierung. Wir werden auch von
den néichsten Schritten auf dem Weg zur Entwicklung von grofifléichigen
Tracking Detektoren berichten.
Gefordert durch EU - Eurons 506065.

HK 21.79 Di 15:30 P

Strahlenhiirte von Monolithic Active Pixel Sensoren (MAPS)
im Kontext des CBM-Experimentes — S. AMAR-YOUCEFI !, A.
BEssoN?, G. CLaus?, C. COLLEDANI?, M. DEVEAUXY23 M. DOROK-
Hov?, W. DuLINSKI?, I. FROEHLICH!, M. GOFFE?, D. GRANDJEANZ,
F. GuiLLoux?, S. Hemnt?, J. HEUSER 3, A. Hmumr?, Cu. Hu?,
K. JAASKELAINEN?, C. MueNTz', M. PELLIciOLI?, E. SCOPEL-
LITI?, A. SHABETAI?, J. STROTH!, M. SZELEZNIAK?, I. VALIN? und
M. WINTER? — Johann Wolfgang Goethe Universitiit, Max-von-Laue-
Str.1, 60438 Frankfurt/Main — 2IReS, 23 Rue du Loess - BP28 - F67037
Strasbourg — 3GSI, Planckstr. 1, 64291 Darmstadt

Die CBM-Kollaboration plant, stark wechselwirkende Materie bei
hohen Barionendichten zu untersuchen. Zu den besonders interessan-
ten Observablen gehoren hierbei die hadronischen Zerfille von D-
Mesonen. Sie zu beobachten erfordert einen einzigartigen Vertexde-
tektor, dessen Ebenen eine Ortsauflosung von ~ 5 pm in Kombina-
tion mit einer schnellen Auslese (< 10us), einer hohen Strahlenhérte
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(> 10" ng,/em?,> 1 MRad) und einem geringen Materialbudget (we-
nige 0,1% X,) aufweisen miissen. Dies kann mit etablierten Pixel-
Detektoren nicht erreicht werden. Eine technologische Option bieten die
am IReS entwickelten MAPS. Thre Ortsauflosung von wenigen pm und ih-
re Dicke von ~ 0,05 — 0,1% X erfiillen bereits die Anforderungen. Aus-
lesegeschwindigkeit und Strahlenhérte miissen noch gesteigert werden um
den hohen Luminositidten von CBM gerecht zu werden. Die MAPS wer-
den vorgestellt, ihr moglicher Einsatz in CBM diskutiert. Jiingste Fort-
schritte bei der Strahlenhéirte von MAPS werden aufgezeigt.

HK 21.80 Di 15:30 P

Position reconstruction by analysing pulse shapes of highly seg-
mented Ge-detectors — eTORSTEN BECK, JURGEN GERL, NAMI
SAITO, and STANISLAV TACHENOV — GSI Darmstadt, Germany

This work presents a mathematical approach for determining interac-
tion positions of gamma rays in highly segmented Ge-detectors for the
AGATA project. Position resolution in the order of a few millimetre is
fundamental for the development of gamma- ray tracking. Pulse shapes
of a 6x6 segmented AGATA Ge-detector are generated by simulation.
The effect of an interacting gamma ray in a segment is significant not
only in the irradiated segment, but also in the neighbouring segments. A
combined algorithm using the wavelet transformation and a quantisation
of the wavelet coefficients is being developed. This algorithm is able to
extract the position and energy information of multiple gamma ray inter-
actions by using given pulse forms of the segments. In addition wavelet
transformation is used for pre-processing the data in order to reduce the
data volume and to eliminate noise contributions.

HK 21.81 Di 15:30 P

Development of Neutron-Time-Of-Flight Detectors for the In-
vestigation of Astrophysically Relevant (7,n)-Reactions — eR.
BEYER!, E. Grosse"?, K. HEmEL!, J. Hursca', A.R. JUNGHANS!,
J. KLuc!, G. Rusev!, K.D. SCHILLING!, R. SCHWENGNER!, and A.
WAGNER! — !Institut fiir Kern- und Hadronenphysik, FZ Rossendorf,
PF 510119, 01314 Dresden, Germany — 2Institut fiir Kern- und Teilchen-
physik, TU Dresden, 01062 Dresden, Germany

For future experiments at the new bremsstrahlung facility [1] at the
ELBE accelerator of the FZ Rossendorf, several types of neutron scintil-
lation detectors (Li-glass-, ZnS- and plastic) were investigated. They will
be applied to detect neutrons produced in (7,n) reactions in nuclei, which
are relevant to the astrophysical nucleosynthesis in the energy range from
20 keV - 2 MeV.

A VME-based data-acquisition system was set up with TDCs (CAEN
V1190A) and QDCs (CAEN V792). List-mode data with correlated time
and energy informations of up to 10 detectors were recorded simultane-
ously using a real-time operating system. A 2°2Cf neutron source was used
to measure the time resolution and to estimate the neutron-detection ef-
ficiency.

The plastic scintillators can reach efficiencies > 50 % at E,=50 keV
using a coincidence trigger threshold just below the single electron peak
of the photomultiplier tubes [2]. A time resolution of about 1 ns (FWHM)
has been achieved.

(1] R. Schwengner et al., NIM A 555 (2005) 211
[2] N.W. Hill et al., IEEE Transactions on Nucl. Sci., Vol. NS-32, 1985

HK 21.82 Di 15:30 P

Development of a neutron time-of-flight source at the ELBE
accelerator — ¢JOAKIM KLUG!, EBERHARDT ALTSTADT!, CARSTEN
BECKERT!, ROLAND BEYER!, HARTWIG FREIESLEBEN2, MARTIN
GRESCHNER?, ECKART GROSSE'?, ARND JUNGHANS!, BARBEL
NAUMANN', KLAUS NOACK!, STEFFEN SCHNEIDER', KLAUS SEI-
DEL?, ANDREAS WAGNER!, and FRANK-PETER WEIss™? for the
Forschungszentrum Rossendorf collaboration and the Technische
Universitit Dresden collaboration — Forschungszentrum Rossendorf,
PF 510119, 01314 Dresden — 2Technische Universitit Dresden, 01062
Dresden

The 5 ps pulses of the ELBE electron beam at Forschungszentrum
Rossendorf, Dresden, with energies up to 40 MeV, can be used to produce
a beam of intense neutron pulses in a liquid-lead radiator. The neutron
energies range from 200 keV to 10 MeV, having an energy resolution of
less than 1 % with a flight path of 3.9 m. In this energy interval, neutron
cross section measurements are needed for fission, fusion, and transmu-
tation. The neutron beam will be shaped by a 2.4 m long collimator
made from borated polyethylene and lead, reducing the background of
scattered neutrons and of photons at the sample position. Monte Carlo

simulations with MCNP4C3 were performed to optimise the collimator
composition. About 92 % of the neutrons at the experiment site retain
their correct energy-to-ToF correlation. The neutron energy resolution is
0.4 % (FWHM) at the maximum intensity. For neutron-capture gamma
rays, a BaF2 scintillation detector array of up to 60 crystals is being built,
whereas for neutron detection, Li-glass scintillators and a 1 m2 plastic
scintillator wall will be used.

HK 21.83 Di 15:30 P

Konversionselektronenspektroskopie am Ko6lner Tandem—
Beschleuniger: Erste Messungen an "Au — eSANDRA
CHRISTEN, CHRISTIAN BERNARDS, NORBERT BRAUN, GERD BREU-
ER, MORITZ DANNHOFF, JAN JOLIE, THOMAS MATERNA, GEORGE
Pascovict und JEAN-MARC REGIS — Institut fiir Kernphysik,
Universitét zu Koéln, Ziilpicher Str. 77, D-50937 Kéln, Germany

Es werden der Aufbau eines konversionselektronenfokussierenden Ma-
gnetspektrometers des Typs ,,Orange” am Tandem—van de Graaf-
Beschleuniger in Kéln und die daran anschlieBenden ersten Messungen
an 1% Au vorgestellt. Dariiberhinaus wird eine Interpretation der gewon-
nenen Mefldaten versucht und ein Ausblick auf zukiinftige Messungen
gegeben.

HK 21.84 Di 15:30 P

Optimierung der Strahlfiihrung in der Extraktion des S-
DALINAC — eS. PareT!, A. Araz', M. BRUNKEN', H. D.
GRAF!, A. RicHTER', B. STEINER? und T. WEILAND? — !Institut fiir
Kernphysik, Schlossgartenstr. 9, 64289 Darmstadt — 2Computational
Electromagnetics Laboratory, Schlossgartensr. 8, 64289 Darmstadt

Fiir die Stabilisierung der Strahlenergie des S-DALINAC soll die
Auflosung der auf einer Flugzeitmessung basierenden Energiemessung
auf AE/E = 10~* verbessert werden. Dies erfordert eine Modifikation
der Strahlfithrung zwischen dem Beschleuniger und den Experimentier-
pléatzen derart, dass die longitudinale Dispersion abschnittsweise signifi-
kant erhoht wird. Gleichzeitig soll die horizontale Strahlausdehnung, die
stellenweise kritische Werte annimmt, reduziert werden.

Die Strahlfithrung wurde in erster Ordnung simuliert, um die Eigen-
schaften des derzeitigen Systems zu verifizieren und die angestrebten Ver-
besserungen moglichst effizient zu realisieren. Die so gefundene Losung
erfordert den Einbau von zwei zusétzlichen Quadrupolen in das Strahl-
transportsystem. Hierdurch wird die longitudinale Dispersion um den
Faktor 1,7 gesteigert und gleichzeitig die horizontale Strahlausdehnung
halbiert.

Ein entsprechender Umbau mit anschliefenden Testmessungen ist fiir
das Friithjahr 2006 geplant.

HK 21.85 Di 15:30 P

Development of a gas target for electron scattering coinci-
dence experiments* — 0. SCHMIDT, P. VON NEUMANN-COSEL,
A. RICHTER, and G. SCHRIEDER — Institut fiir Kernphysik, Technis-
che Universitdt Darmstadt, Germany

Currently a large solid angle Si detector is developed at the
S-DALINAC for break-up experiments of the type (e,e’p) and (e,e’pp)
on few-body nuclei. The objectives of this project are to probe the
three-body forces in light nuclei and verifying the predictions of the
Effective Field Theory in the low-energy and low-momentum transfer
regime. For coincidence experiments on 34He a gas target compatible
with the Si detector is needed. The requirements are a sufficiently
high counting rate and resolution and low energy loss of the break-up
protons. The chosen solution is a low temperature gas target operated
at approximately 20 K consisting of a cylindrical metal frame covered
with thin Havar and Kapton foils.

Problems and solutions in the design and construction are presented.

*Supported by the DFG through SFB 634.

HK 21.86 Di 15:30 P
Mit Trityl-Radikalen dotiertes D-Butanol als polarisiertes
Festkérpertarget — eMARTIN SCHIEMANN, DANIEL BUSCHERT,
FABIAN GREFFRATH, JORG HECKMANN, CHRISTIAN HESS, WERNER
MEYER, PATRICK PFAFF, ERIC RADTKE und GERHARD REICHERZ
Institut fiir Experimentalphysik AG 1, Ruhr-Universitdt Bochum,
D-44780 Bochum
Deuteriertes Butanol ist neben °LiD und NDs eines der Standard-
Materialien fiir deuterierte polarisierte Festkorpertargets. Mit den bis-
lang als Standard verwendeten Radikalen Tempo, Porphyrexid und ED-
BA wurden mit der dynamischen Nukleonpolarisation Polarisationswerte
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von ca. 40% erzielt. Im Jahre 2003 wurde in Bochum mit dem bis da-
hin fiir das polarisierte Festkorpertarget unbekannten Trityl-Radikal Fin-
land D36 eine Deuteronenpolarisation von 80% erzielt. Eine Probe dieses
Materials wurde in Mainz am GDH-Experiment als polarisiertes Neutro-
nentarget eingesetzt. In Bochum wird nun durch Polarisationsmessungen
im *He-Verdampferkryostaten (1K) und *He/*He-Mischkryostaten (ca.
100mK) eine Optimierung der Radikalkonzentration und Polarisations-
bedingungen vorgenommen. Ein aktueller Statusreport wird vorgestellt.

HK 21.87 Di 15:30 P

A Monte Carlo based estimate on the background contributions
of the detector support for the Phase II of the GERDA experi-
ment — eKEVIN KRONINGER, IRIS ABT, MICHAEL ALTMANN, ALLEN
CALDWELL, DANIEL KOLLAR, XIANG L1U, and BELA MAJOROVITS for
the GERDA collaboration — Max-Planck-Institut fir Physik (Werner-
Heisenberg-Institut), Fohringer Ring 6, D-80805 Miinchen

The GERDA experiment aims at the observation of neutrinoless dou-
ble beta decay using germanium detectors as source and detector. The
experimental goals of the Phase II of the experiment require a background
rate of better than 107 counts/kg/keV /y in the region of interest.

A detailed GEANT4 based Monte Carlo study was performed in or-
der to simulate possible background contributions from the suspension
system including cabling surrounding the crystals. The background con-
tribution of each part originating from the radioactive decay chains of
Thorium and Uranium is evaluated. Limits for the permissable radioim-
purities are given. The impact on the design of the system is discussed.

HK 21.88 Di 15:30 P

Neural Net for WASA* — eMIKHAIL BASHKANOV, HEINZ
CLEMENT, EUGENE DOROSHKEVICH, OLENA KHAKIMOVA, FLORIAN
KREN, TATIANA SKORODKO, and GERHARD J. WAGNER for the
CELSIUS-WASA collaboration and the WASA-at-COSY collaboration
— Uni. Tuebingen

Neural Networks have established as a powerful tool for solving com-
plex tasks in nuclear and particle physics. Here we report on applications
for measurements with the WASA detector regarding the calibration of
the detector and its ability for particle identification.

The WASA detector is a complex device consisting of thousands of de-
tector elements. E.g., it has 11 layers of scintillating detectors in forward

HK 22 Elektromagnetische

Zeit: Dienstag 17:00-18:30

Gruppenbericht HK 22.1 Di 17:00 F

Transverse spin effects at COMPASS — eRAINER JOOSTEN for
the COMPASS collaboration — Helmholtz Institut fiir Strahlen- und
Kernphysik,Rheinische Friedrich-Wilhelms-Universitdt Bonn

The cross-section for deep inelastic scattering off spin 1/2 hadrons can
be parametrised in leading order in terms of three quark distribution
functions: the helicity averaged distribution q(x), the longitudinal helic-
ity distribution Aq(x) and the transverse spin distribution Azq(x). This
last function, referred to as transversity, is chiral-odd and can only be
measured in combination with another chiral-odd function. At COM-
PASS, Arq(x) can be measured in semi-inclusive measurements, requir-
ing the partial detection of the hadronic products. It can be measured
in combination with the chiral-odd Collins fragmentation-function Hi-(z)
producing an asymmetry in the azimuthal production angle of the hadron
which depends on the Collins angle p¢ = ¢, — g, where g is the spin
angle of the fragmenting quark. A second probe is the measurement of
two hadron production introducing the chiral odd interference fragmen-
tation function Hy(z). Here, an asymmetry is expected in the azimuthal
angle of the hadron plane which depends on pr — ¢g/, where g is the
angle of the hadron plane in the lepton scattering plane. COMPASS is a
fixed target experiment on the SPS M2 beamline at CERN. Its 6LiD tar-
get can be polarised both longitudinally and transversally with respect to
the polarised 160 GeV /c p beam. In 2002 — 2004, 20% of the beam-time
was spent in the transverse configuration, allowing the measurement of
transversity effects. Present results of the analysis of one and two hadron
production will be reported. (This work is supported by the BMBF)

direction. Each pair of these planes can be used for particle ID via dE— E
plots which gives 55 possible d£ — E plots for the whole forward detector.
For good ID in presence of hadronic interactions in the detector material
the use of a neural net is shown to be very successful. The neural net
also allows to account for all possible conditions at once.

Another application is calibration. Most of the detector elements have
position dependent light output. Together with nonlinearities of photo-
multipliers and aging effects of detector elements the calibration proce-
dure gets quite complicated. Also here the use of neural nets is shown to
be advantageous.

The implementation as hardware neural net will be discussed in par-
ticular with respect to the future WASA program.

* - supported by BMBF(06TU201) and DFG (Europ. Grad. Kolleg.)

HK 21.89 Di 15:30 P

Development of a Grid Access Service and a Web Service Con-
tainer — oJAN FIETE GROSSE-OETRINGHAUS for the ALICE collabo-
ration — Institut fuer Kernphysik Muenster

Two components — the Grid Access Service and a web service container
(gContainer) — which have been developed in the context of the AliEn
project of the ALICE experiment at CERN are presented.

The upcoming LHC experiments demand a tremendous amount of
computing power and storage which will be provided by many institutes.
The use of these resources is supported by software based on the concept
of Grid. Current Grid software follows a service-oriented architecture and
consist of many web services, each responsible for a specific task. This
design, which has many advantages for development and deployment,
also implies that users have to interact with a set of services to have
their tasks fulfilled. This necessitates authentication and communication
with several services which may have different access methods. A sim-
plicification is the Grid Access Service which provides a uniform view of
the services of the Grid software. It serves as the main entry point to
the Grid and deals with all management, communication and security is-
sues. All services of a Grid software have certain qualities in common, like
authentication methods, reporting to information systems and load man-
agement. The developed web service container (gContainer) provides this
functionality. Development of new services can concentrate on the core
functionality instead of implementing commonly needed functions over
and over again. Furthermore, gContainer also provides service discovery
in order to find the most suitable service for a given task.

und Hadronische Sonden

Raum: F

Gruppenbericht HK 22.2 Di 17:30 F

The transverse spin structure of the nucleon from lattice QCD
— ePHIiLIPP HAGLER for the QCDSF collaboration — Institut fiir
Theoretische Physik T39, Physik-Department der TU Miinchen, James-
Franck-Strasse, D-85747 Garching

Tensor generalized parton distributions (GPDs) yield essential infor-
mation on the transverse spin structure of the nucleon. In this talk, we
present recent results from lattice QCD on tensor GPDs. We find that
densities of quarks in the nucleon are strongly distorted for transverse
quark and nucleon polarizations and discuss possible implications for the
Sivers and Boer-Mulders function.

HK 22.3 Di 18:00 F

Drell-Yan process: quark kr and quark off-shellness vs. next—
to—leading order of perturbative QCD — eOLENA LINNYK, STE-
FAN LEUPOLD und ULRICH MOSEL — Institut fiir Theoretische Physik,
Universitat Giessen, Germany

It has been shown' that accounting for the off-shellness of quarks and
gluons in proton greatly improved the agreement of theoretically calcula-
ted high energy cross sections with data. We study the relation between
the aforesaid phenomenological corrections and the next-to-leading order
(NLO) of the conventional perturbative QCD (pQCD). Drell-Yan lepton
pair production pp — [TI~X proves sensitive to the effects beyond lea-
ding order (LO) of pQCD. LO reaction mechanism with the assumption
of on-shell collinear quarks fails to reproduce: (1) the magnitude of the
double differential Drell-Yan cross section d?c/dQ?*dxr, the discrepan-
cy being usually parametrized by a K-factor; (2) the average transver-
se momentum pr of the dileptons; (3) the triple differential cross secti-
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on d3c/dQ*dxpdpr,i.c. the pp-spectrum. Possible extensions of the LO
pQCD are (a) addition of the NLO processes and (b) taking into account
the quark transverse motion and off-shellness. We calculate the Drell-Yan
process cross section in these two approaches. The results suggest that
corrections due to quark off-shellness and intrinsic-k contain NLO as
well as higher twist contributions.

Work supported by BMBF.

1 J. Collins and H. Jung, hep-ph/0508280; O. Linnyk, S. Leupold and
U. Mosel, hep-ph/0412138

HK 22.4 Di 18:15 F

Chiral-ungerade generalisierte Partonverteilungen im chiralen
Quark-Soliton Modell — eANNA-MARIA MISCHLER, K. GOEKE
und PETER SCHWEITZER — Institut fiir Theoretische Physik II, Ruhr-
Universitdt Bochum, 44780 Bochum

Es gibt vier generalisierte Partonverteilungen fiir Quarks [1], die die
Helizitat der Quarks umdrehen: die transversalen generalisierten Par-
tonverteilungen. Gegenwértig ist experimentell nichts {iber sie bekannt.

Jedoch ermoglicht harte Elektroproduktion zweier Vektormesonen mit
grofem Rapidititsunterschied auf einem Nukleontarget einen Zugang [2].
Nur fiir den Vorwértsfall A{ wurden kiirzlich erste Daten erhoben [3].
Verschiedene Modellrechnungen wurden fiir die transversalen genera-
lisierten Partonverteilungen durchgefiihrt. Es gibt Gitterrechnungen und
Berechnungen in Konstituentenquarkmodellen. Ein realistischeres Mo-
dell des Nukleons, welches unter gewissen Annahmen aus dem Instan-
tonmodell des QCD-Vakuums hergeleitet wurde, ist das chirale Quark-
Soliton Modell. Dieses Modell liefert eine phanomenologisch erfolgreiche
und theoretisch konsistente Beschreibung der Eigenschaften des Nukle-
ons, z.B. gelten im Modell Polynomialitét und Positivitat. Wir berichten
die ersten Resultate einer Berechnung der chiral-ungeraden generalisier-
ten Partonverteilungen im chiralen Quark-Soliton Modell.
[1] M. Diehl, Eur. Phys. J. C 19, 485 (2001).
[2] D.Y. Ivanov, B. Pire, L. Szymanowski and O. V. Teryaev, Phys. Lett.
B 550 (2002) 65.
[3] A. Airapetian et al. [HERMES], Phys. Rev. Lett. 94 (2005) 012002.

HK 23 Elektromagnetische und Hadronische Sonden

Zeit: Dienstag 17:00-18:30

HK 23.1 Di 17:00 G

Search for exotic pentaquark and hexaquark candidates in
¢ JOSEF POCHODZALLA for the WA89 collaboration — Inst. fiir Kern-
physik, Universitat Mainz, 55099 Mainz

During the last years twelve experimental groups have reported ev-
idence for a narrow baryonic resonance in the KN channel at a mass
of about 1540 MeV/c2. We report on a high-statistics search for the
©(1540)™ resonance in the Kgp decay channel, produced in ¥~ -nucleus
collisions at 340 GeV /c. No evidence for this resonance was found in our
sample of 13 million K? — 77~ decays above background [1]. Already
previously we have reported a null-result when searching for the exotic
®~(1860) pentaquark state [2].
We also searched for the recently reported Ap resonance at =~
2300MeV /c2, using our sample of 12 million identified A decays. We
found no indication of such a resonance.
In the diffractive region (xF > 0.8) we do however observe a broad (I’
90MeV /c?) resonance-like structure in the Kgp channel at a mass of
1750MeV /c?, which is possibly related to known X* resonances.
Work supported by BMBF under contract 06MZ177.
(1] WAS9 collaboration, Phys. Rev. C 72, 055201 (2005)
[2] WA89 collaboration, Phys. Rev. C 70, 022201(R)

HK 23.2 Di 17:15 G

Search for eta-mesic nuclei at COSY-11 — eJERZY SMYRSKI for
the COSY-11 collaboration — Jagellonian University, Krakéw, Poland

The COSY-11 collaboration performed a measurement of the
dp —*Hr" and dp —3Hen® cross sections near the eta production
threshold. The experiments were conducted detecting *He ejectiles and
the H — 7* pairs during a slow ramping of the COSY deuteron beam.
The momentum of the deuteron beam was varied continuously within
each cycle from 3.099 GeV/c to 3.179 GeV/c, crossing the threshold
for the dp —3 Hen reaction at 3.139 GeV/c. Data samples with high
statistics were collected on these channels and on other reactions
measured in parallel, e.g. dp —3Hen and dp — pppr~. Very clear signals
were observed already online during the experiment. The determined
excitation functions for the above mentioned reaction around the eta
production threshold will be presented and discussed in context of the
search for eta-mesic nuclei and eta-pion mixing effects.

Supported by FZ-Jilich, DAAD, and EU (FP6 HadronPhysics).

~
~

HK 23.3 Di 17:30 G

Correlation femtoscopy for studying the 7 meson production
mechanism — ePAWEL KLAJA for the COSY-11 collaboration — Jag-
ellonian University, Krakéw, Poland

Recently the COSY-11 collaboration has taken high statistics data for
the pp — ppn reaction [1]. These data are presently evaluated using the
method, commonly referred to as correlation femtoscopy [2]. This tech-
nique, based on the correlation function of the two protons, permits to
determine the size of the source from which protons are emitted.
We will present a comparison of experimental results extracted with the-
oretical predictions.

Raum: G

The experimental correlation function has been evaluated including the
background subtraction and acceptance correction for the COSY-11 de-
tection setup.
The analysis procedure will be introduced and the obtained results will
be discussed in context of the investigation of the dynamics of the 7
meson production via the nucleon-nucleon interaction.

1. P. Moskal et al., Phys. Rev C 69 (2004) 025203.

2. R. Lednicky, NUCLEONIKA 49 (Sup. 2) (2004) S3.

Supported by FZ-Jilich and DAAD.

HK 234 Di 1745 G

Analysing power A, for the pp — ppn reaction at Q=10 MeV —
oRAFAL CzyzYKIEWICZ for the COSY-11 collaboration — Jagellonian
University, Krakéw, Poland

A new set of analysing power data [1] for the pp — ppn reaction at
an excess energy of Q=10 MeV, as measured by the COSY-11 collabora-
tion, will be presented and confronted with theoretical calculations [2,3].
According to these recent results, along with the data of the hitherto
performed measurements at the excess energy of Q=40 MeV [4] it is for
the first time possible to set up the priorities to the above cited theo-
retical models, which are based on different assumptions concerning the
excitation of the S11(1535) resonance, leading to the creation of the 7
meson in the close-to-threshold proton-proton collisions.
[1] COSY-11: R. Czyzykiewicz et al., in preparation.
[2] K. Nakayama et al., Phys. Rev. C 65 (2002) 045210.
[3] G. Fildt and C. Wilkin, Phys. Scripta 64 (2001) 427.
[4] COSY-11: P. Winter et al., Phys. Lett. B 544 (2002) 251; erratum-
ibid. B 553 (2003) 339.

Supported by FZ-Jilich and DAAD.

HK 23.5 Di 18:00 G

Pionic Hydrogen — eD. GorTa!, D.F. ANAGNOSTOPOULOS?, E.-
O. Le Bicor?, S. Biri*, D.D.S. CoviTA®, P. INDELICATO?, A. GRU-
BER®, A. HIRTL®, T. ISHIWATARI®, TH. JENSEN®, J. MARTONS, M.
NEekKIPELOV!, J.M.F. Dos SANTOS®, PH. ScuMID®, L.M. SIMONS’, TH.
StrAUCH!, M. TRASSINELLI®, J.F.C.A. VELOSO®, and J. ZMESKAL®
— LKP, FZ Jiilich, Germany — 2Dept.of Mat.Sc., Univ. Ioannina,
Greece 3Lab. Kastler-Brossel, Univ. P. et M.Curie, Paris 4Inst.
Nucl. Res. (ATOMKI), Debrecen, Hungary — ®Phys. Dept., Univ. Coim-
bra, Portugal — $SMI, Osterr. Ak. der Wiss., Vienna, Austria — "PSI,
Switzerland — 8Phys. Dept., Univ. Aveiro, Portugal

The strong level shift and broadening in pionic hydrogen allow to
determine fundamental quantities of the pion-nucleon interaction like
the isospin scattering lengths a* and the 7N coupling constant. The
new pionic hydrogen experiment performed at the Paul-Scherrer-Institut
(PSI, Switzerland) uses a high-resolution crystal spectrometer and the cy-
clotron trap II and is aiming at a precision determination of the above-
mentioned quantities at the per cent level by measuring 7H K X-ray
transitions. The experiment has been continued by 1) a study of muonic
hydrogen in order to identify directly the acceleration of exotic hydro-
gen during the atomic cascade (Coulomb de-excitation) which hinders
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the direct extraction of the hadronic broadening from the line width, 2)
a precise determination of the spectrometer response with X-rays from
helium-like atoms produced in an electron cyclotron resonance ion trap,
and 3) a high-statistics measurement of the wH (2p — 1s) transition. First
results from these experiments are presented.

HK 23.6 Di 18:15 G
A-Produktion an COSY-TOF - Einfluss von N*-Resonanzen
— oWOLFGANG SCHROEDER, WOLFGANG KEYRICH, JENS GEORGI,
MARTIN KrRAPP, ALBERT LEHMANN, CECILIA P1zzZOLOTTO, PETER
SCHONMEIER und ANDREAS TEUFEL fiir die COSY-TOF-Kollaboration
— Physikalisches Institut, Universitdt Erlangen-Niirnberg
Die assoziierte Strangeness Produktion in elementaren nukleonindu-
zierten Reaktionen des Typs pp -> KYN wird mit dem Flugzeitspektro-
meter COSY-TOF exklusiv untersucht. Ein speziell optimiertes Startde-

tektorsystem dient zur Identifikation und vollsténdigen Rekonstruktion
der Ereignisse einschliellich der verzogerten schwachen Zerfélle und er-
laubt die Extraktion nahezu untergrundfreier Eventsamples. Das TOF-
Spektrometer deckt fiir die untersuchte Strangeness Produktion von der
Reaktionsschwelle bis zum COSY-Limit den vollen Phasenraum ab. Das
erlaubt sowohl die Bestimmung von totalen und differentiellen Wirkungs-
querschnitten als auch die Analyse von Dalitz-Plots. Das Hauptziel der
Untersuchungen ist es, Einsicht in die Dynamik der Reaktion zu gewin-
nen. Der Reaktionskanal pp -> K+Ap wurde detailliert mit hoher statis-
tischer Genauigkeit bei mehreren Energien vermessen. Die Untersuchun-
gen der Dalitz-Plots zeigen einen starken Einfluss von N*-Resonanzen.
Im Vortrag wird insbesondere die Energieabhéngigkeit der Beitridge der
verschiedenen Resonanzen und der pA-Endzustandswechselwirkung dis-
kutiert. Gefordert durch BMBF und FZ-Jiilich.

HK 24 Kernphysik/Spektroskopie

Zeit: Dienstag 17:00-18:30

Gruppenbericht HK 24.1 Di 17:00 C

Relativistic Projectile Coulomb Excitation to the Yrast and
Non-yrast2™ States with the Rare Isotope Beams of **Ce and
136Nd — oT.R. Sarro!, N. Sarro!, K. STarRosTAZ, D.L. BALABAN-
Sk®, A. BRacco?, and C.M. PETRACHE® for the RISING collaboration

LGSI — 2NSCL, MSU — 3University of Sofia — *Universitd di Milano
— 3Camerino and INFN Perugia

Relativistic Coulomb excitation of *Ce and '*Nd projectiles at ap-
proximately 100 A MeV on a gold target with a thickness of 0.4 g/cm?
was performed with the RISING-FRS setup at GSI in order to measure
reduced E2 transition probability, B(E2), of the transitions depopulating
the second 2% states, which could provide unique information on the nu-
clear triaxiality. Single-step Coulomb excitation to the first and second
2% states has been observed with measurements of y-rays depopulating
these states by the RISING germanium detector array with EUROBALL
cluster and MINIBALL detectors, and B(E2) of transitions from these
states have been deduced by normalizing to the known B(E2) of the
transition from the first 2+ state to the ground state in '3*Ce. Particle-y
angular correlation of the E2 transition from the first 2% state in **Ce
has been measured, and an isotropic distribution has been observed.

HK 24.2 Di 17:30 C

Evolution of gamma-correlations in well deformed rare earth
nuclei — oC. HINKE!, R. KRUCKEN!, R.F. CASTEN?, V. WERNER?,
and N.V. ZAMFIR?® — !Physik Department E12, TU Miinchen —
2Wright Nuclear Structure Laboratory, Yale University, New Haven, USA
— 3National Institute of Physics and Nuclear Engineering, Bucharest,
Romania

We will show that the evolution of structure of well deformed rare earth
nuclei within the symmetry trianlge of the interactin boson model (IBM)
is related to the quasi-particle structure of the gamma-vibrational state
in the Nilsson-model. Simplified RPA calculations for the deformed rare
earth nuclei have been performed in order to determine the quasi-particle
contributions to the $2"+$ gamma-vibrational state. It is found that the
distribution of quasi-particle contributions to the wave functions seems
to be related to the parameter Chi in the interaction boson approxima-
tion. On the basis of our comparison the different trajectories within the
IBA symmetry triangle obtained for various isotopic chains of rare earth
nuclei[1] can be quite naturally related to the underlying quasi-particle
correlations.

[1] E.A. McCutchan, N.V. Zamfir, and R.F. Casten, Phys. Rev. C69,
064306 (2004).

HK 24.3 Di 17:45 C
Critial point description of the paring phase transition in nu-
clei — eR. KRUCKEN!, R.M. CLARK?, A.O. MACCHIAVELLI?, and
L. FORTUNATO? — !'Physik Department E12, TU Miinchen — 2NSD
Lawrence Berkeley National Laboratory, Berkeley, USA — 3Dipartimento
di Fisica Galileo Galilei, INFN Sez. di Padova, Padova, Italy
We present an approximate solution of the collective pairing hamilto-
nian that desribes behavior of nuclei at the critical point of the pairing
transition from harmonic vibration to deformed rotation in gauge space

Raum: C

[1]. This description is analogous to the critical point description of the
shape-/phase- transition of nuclei from spherical shapes to quadrupole
deformed shapes. Eigenvalues are expressed in terms of zeros of Bessel
dunctions of integer order. The results are compared to experimental
data, obtained from the ground state masses of even-even nuclei near
doubly magic nuclei. [1] R.M. Clark et al., Physical Review Letters, in
press

HK 24.4 Di 18:00 C

Test of Pseudospin Symmetry through l-Forbidden Gamow-
Teller Transitions.* eB. OzrL', A. BvELIKOV!, P. VON
NEUMANN-COSEL}, and J. N. GinoccHIo? — Institut fiir Kernphysik,
Technische Universitit Darmstadt — 2Therotical Division, Los Alamos
National Laboratory

The idea of pseudospin was introduced to explain the quasidegeneracy
in spherical nuclei between single-nucleon states with quantum numbers
(n,0,j =141/2) and (n—1,1+2, j = [+ 3/2). Transitions between pseu-
dospin partners are of so-called l-forbidden GT or M1 type. Pseudospin
symmetry has been shown to be a relativistic SU(2) symmetry of the
Dirac Hamiltonian [1]. Application of relativistic SU(2) symmetry leads
to specific predictions for the strengths of M1 and GT transitions between
them depending only on the magnetic moments. It has been tested for
M1 transitions against experimental data with overall good agreement
[2]. This motivates an analogous test for GT transitions, pursued in this
work.
[1] J. N. Ginocchio, Phys. Rev. Lett. 78, 436 (1997)
[2] P. von Neumann-Cosel and J.N. Ginocchio, Phys. Rev. C62 (2000)
*Supported by the DFG under SFB 634.

HK 24.5 Di 18:15 C

Role of the clusterization of heavy nuclei for fusion reactions
— ®GENEVIEVE MOUZE — University of Nice, France

There is no need of a repulsive potential in the amalgamation stage for
explaining the small fusion cross sections. The repulsive potential pro-
posed by A. Adamian et al.(1) can advantageously be replaced by the
affinity of the reaction of re-dissociation of the compound nucleus into
its entrance-channel configuration. This reaction, which occurs after the
penetration of the Coulomb barrier, is an equilibrium between dual and
compact form of the compound nucleus. The energy Q released in the
dissociation is equal to the energy required for amalgamating and is a
measure of the fusion barrier. The total energy of the confined system
being equal to the height B of the Coulomb barrier, the intrinsic exci-
tation energy of the compact nucleus is equal to (B - Q).This energy
decides on the number of emitted neutrons and on the remaining excita-
tion energy after evaporation. This new, mass-data-based model of fusion
is completely parameter-free. In fusions leading to superheavy nuclei the
redissociation energy (clusterization) becomes extremely great and can
be equal to B or greater than B: Thus new phenomena can be observed,
e.g. cluster-fission (2). B -C , a kind of cluster-fission barrier, plays a ma-
jor role for the feasibility of superheavy syntheses. (1): G.G. Adamian et
al., PRC 69 (2004) 044601. (2): G. Mouze, Europhys. Lett. 58 (2002)362.
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HK 25 Theorie

Zeit: Dienstag 17:00-18:30

HK 25.1 Di 17:00 B

Interactions and EOS of asymmetric nuclear matter — eURNAA
BADARCH and HORST LENSKE — Institut fiir Theoretische Physik, Uni-
versitéit Giessen,

DDRH theory is used to study the equation of state of asymmetric nu-
clear matter. Meson-Nucleon vertices are derived from DB calculations.
The microscopic results are compared to phenomenological approaches
including non-linear RMF models and more modern descriptions with
density dependent vertices recently derived from direct fits to properties
of finite nuclei. The comparison of DDRH vertices and the phenomeno-
logical values allow to quantify the contributions beyond the ladder ap-
proximation.

HK 252 Di 17:15 B

Capture in collisions of heavy nuclei leading to superheavy el-
ements — eZOLTAN GAGYI-PALFFY!, NIKOLAI ANTONENKO'? and
WERNER SCHEID! — !Institut fiir Theoretische Physik der Justus-
Liebig-Universitit, D-35392 Giessen, Germany — 2Joint Institute for
Nuclear Research, 141980 Dubna, Russia

Capture in collisions of heavy nuclei represents the first stage in the
formation of superheavy elements, and its cross section heavily influences
the cross section for new element formation. This process is studied in the
framework of the dinuclear system (DNS) concept, taking into account
various assumptions about dissipation of the collective kinetic energy.

Classical equations of motion for the relative distance and orbital an-
gular momentum are solved for the reaction *Ni + 2°8Pb for energies just
above the barrier. The interest for this system is motivated by the shal-
low well of the nucleus-nucleus interaction potential even for low values
of the orbital angular momentum.

HK 25.3 Di 17:30 B

Anforderungen an die Zustandsgleichung dichter Kernmate-
rie aus der Phinomenologie kompakter Sterne und Untersu-
chungen des elliptischen Flusses in Schwerionenstdssen o,
KLAHN!, D. Brascake??, E. N. E. vaN DaLEN?, A. FarssLER?, C.
Fuchs?, T. Gartanos®, H. GRIGORIAN'® E. E. KOLOMEITSEV, G.
ROPKE!, D. VOSKRESENSKY®?, H.H. WOLTER® und S. TYPEL? — 'IfP,
Universitit Rostock, 18051 Rostock — 2Bogoliubov Laboratory of Theo-
retical Physics, JINR, 141980 Dubna, RU — 3GSI, 64291 Darmstadt
— YIfTP, Universitit Tiibingen, 72076 Tiibingen — DfP, Universitiit
Miinchen, 5748 Garching 5DoP, Yerevan State University, 375049 Ye-
revan, AM — 7SPA, University of Minnesota, MN 55455 Minneapolis,
USA — 8MEPI, 11549 Moscow, RU

Ausgehend von der Phinomenologie kompakter Sterne sowie der theo-
retischen Analyse von Messungen des elliptischen Flusses in Schwerio-
nenstossen wird ein Testschema vorgestellt,dass die Konsistenz theore-
tischer Modelle dichter Kernmaterie mit diesen Befunden priift. Hier-
zu z&hlt der Ausschluss des direkten Urca-Prozesses - als zu effektiven
Kiihlmechanismus - fiir Sterne mit Massen unterhalb 1.5M, einer aus
Untersuchungen zur Populationssynthese junger, nahe gelegener Neutro-
nensterne folgenden Obergrenze fiir deren hdufigsten Massen. Neueren
Messungen entsprechend miissen durch realistische Zustandsgleichungen
(ZGen) auch schwere Sterne mit 2.1+0.2M, beschrieben werden. Weiter-
hin sollen ZGen Anforderungen aus der Analyse des elliptischen Flusses
in Schwerionenstossen erfiillen. Das Schema wird am Beispiel mehrerer
moderner relativistischer ZGen vorgestellt.

Raum: B

HK 25.4 Di 17:45 B

Korrelationen in asymmetrischer Kernmaterie und Hyperkern-
materie oPATRICK KONRAD und HORST LENSKE Institut fiir
Theoretische Physik, Universitat Giessen, Germany

Wir untersuchen die dynamischen Korrelationen von Nukleonen und
A-Hyperonen in Kernmaterie mit Hilfe eines transporttheoretischen
Modells. Wir nutzen die Beziehungen zwischen den Einteilchenspek-
tralfunktionen und Stofiintegralen aus, um die Spektralfunktionen und
die 2plh und 1p2h Selbstenergien selbstkonsistent zu berechnen [1].
Mittelfeld-Effekte werden dabei durch Dichtefunktionale wie z.B. das
phénomenologische Skyrme-Funktional beriicksichtigt. Die 2plh und
1p2h Selbstenergien werden unter der Annahme einer dichteabhéingigen
Punktwechselwirkung mit impuls- und energieunabhéngigen Matrix-
element ausgerechnet. Diese Matrixelemente leiten wir mit Hilfe der
Landau-Migdal Theorie aus dem Dichtefunktional her und bestimmen
den kurzreichweitigen Anteil durch Subtraktion der Pionbeitrige.
Die Spektralfunktionen zeigen fiir verschiedene Nukleon-Hyperon Mi-
schungsverhéltnisse eine starke Abhéngigkeit vom der Nukleon-Hyperon
Wechselwirkung und dem mittleren Feld, dass die Fermikante bestimmt.
Gefordert durch DFG.
[1] P.Konrad, H.Lenske, U.Mosel, Nucl.Phys.A756 (2005) 192-212

HK 25.5 Di 18:00 B

Inversion of phase shifts to potentials by the generalized Cox-
Thompson inverse scattering method at fixed energy — ¢ OLIVER
MELCHERT!, WERNER SCHEID!, and BARNABAS APAGYI? — !Institut
fiir Theoretische Physik der Justus-Liebig-Universitét, D-35392 Giessen,
Germany 2Department of Theoretical Physics, Budapest University
of Technology and Economics, H-1111 Budapest, Hungary

Cox-Thompson inverse scattering method at fixed energy has been
generalized to treat complex phase shifts derived from experiments. Re-
sults for n — « inverse potentials compare nicely to those obtained by
microscopic optical model calculations. Results for n — '2C data show
characteristic features which can be reproduced by models.

The case of charged particles can be handled by a transformation of
the S-matrix, which is transformed to a S-matrix with an asymptotic con-
stant potential. The latter S-matrix then serves as input for the inversion
procedure designed for the case of uncharged particles.

HK 25.6 Di 18:15 B
Gamow-Teller and M1 strengths in sd-pf and pf-g cross-shell
regions — eALEXANDER LISETSKIY'?, KARLHEINZ LANGANKE!,
GABRIEL ~ MARTINEZ-PINEDO!, and ALEX  BROWN? 1GSI,
Planckstr. 1, Darmstadt, 64291, Germany — 2NSCL, Michigan State
University, 1 Cyclotron Laboratory, East Lansing, 48824, MI, USA
Neutron-rich nickel isotopes in the vicinity of 25Nis, and and argon iso-
topes with A=38-44 are currently in the focus of modern nuclear physics
and astrophysics studies. The interest in these regions is motivated by
the doubly magic nature of J8Ni, 30Ca and 45Ca nuclei, understanding
the way in which the neutron excess will affect the properties of nearby
nuclei and nucleon-nucleon interaction and cross-shell N and N+1 ef-
fects. The astrophysical importance is related to the understanding of
the nuclear mechanism of the rapid capture of neutrons by seed nuclei
through the r-process and electron capture on nuclei for nickel an argon
isotopes, respectively. In present contribution we discuss effects of f7/2
orbital on beta-decay properties of nickel isotopes by breaking the *Ni
core and mixing effects of sd and pf shell configurations on M1 strength
distribution for argon isotopes.

HK 26 Kern- und Teilchen-Astrophysik

Zeit: Dienstag 17:00-18:30

HK 26.1 Di 17:00 E

Activation Measurements of the 2"Al(n,7)®Al and

BNa(n,v7)**Na Cross Sections at kT=25 keV — eETHAN

UBERSEDER, MICHAEL HEIL, and FRANZ KAEPPELER —
Forschungszentrum Karlsruhe, Postfach 3640, 76021 Karlsruhe

New measurements of the 27 Al(n, v)2*Al and 2Na(n, v)*Na cross sec-

tions have been done with the Karlsruhe 3.75 MV Van de Graaff acceler-

Raum: E

ator. The activations used the “Li(p,n)Be reaction as a neutron source,
creating a quasi-stellar neutron spectrum at kT=25 keV. While the half
life of 2*Na allowed for the employment of the standard activation tech-
nique, the short half life of 2*Al necessitated the use of the fast cyclic
activation method. 2"Al and ?*Na are considered to be neutron poisons
for the s-process, thus an accurate determination of their neutron capture
cross sections at stellar temperatures is vital for models of nucleosynthe-
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sis. Preliminary results yield a lower cross section for both isotopes in
comparison to previous time of flight measurements. The uncertainties
are expected to be within 6 percent. The astrophysical implications of
these new values on the stellar models of nucleosynthesis are discussed.

HK 26.2 Di 17:15 E

Isomers along the rp-process path and 1° experiments —
oTiMO GRIESEL'?, ANDREAS WOHR?, ANI APRAHAMIAN?, PLAMEN
Boutacakov?, and KARL-Lupwic Krarz'? — 'Kernchemie Mainz,
HGF-VISTARS, Mainz Germany — 2ISNAP, Univ. of Notre Dame,
JINA, Notre Dame, USA

Accretion disks of binary star systems are thought to have the right
density and temperature conditions to ignite a thermonuclear runaway of
rapid-proton (rp-process) and alpha capture reactions leading to the syn-
thesis of proton rich nuclei. The recent observation of a low energy shape
isomer in the even-even self-conjugated N=Z nuclei > Kr has given some
indication for potential new pathways for the rp-process reaction path in
bypassing waiting points. Similar shape isomers have been predicted for
the N=7 waiting point nuclei ¥Se and 5*Ge. A series of experiments to
search for isomers has started at ISNAP at the Univ. of Notre Dame.
First tests via the reactions **Fe('2C,2n)%Ge and *Ni(12C,2n)%Se
were made. To identify the isotopes **Ge and % Se, n-g coincidences were
measured.

A status report on the measurements and data analysis will be given.

This work was supported by NSF (Notre Dame, JINA) and HGF-
Vistars.

HK 26.3 Di 17:30 E
Determination of stellar neutron cross sections with AMS
ol. DiLLMANNY? L. CoQUARD!, M. HEIL!, T. FASTERMANN?
F. KAiprpeLER!, K. KNIE?, G. KORSCHINEK®?, W. KUTSCHERA®, M.
PouTtivsev?, T. RAUSCHER?, G. RuUGEL?, F.-K. THIELEMANNZ,
and A. WALLNER? — !Institut fiir Kernphysik, Forschungszentrum
Karlsruhe, D-76021 Karlsruhe — 2Departement Physik und Astronomie,
Universitit Basel, CH-4056 Basel — ®Physik Departement E15, Technis-
che Universitit Miinchen, D-85748 Garching — *Vienna Environmental
Research Accelerator (VERA), Institut fiir Isotopenforschung und
Kernphysik, Universitdt Wien, A-1090 Wien

The activation technique, which represents a well established tool for
measurements of stellar neutron cross sections, has been combined with
accelerator mass spectroscopy (AMS) for investigation of the stellar (n,7)
cross sections of *Be, 4°Ca, %*Ni, and ™Se at a thermal energy of kT=
25 keV. In all those cases, direct off-line counting of the produced activ-
ity with a HPGe is compromised by the long half-lives of the reactions
products and the absence of suited y-ray transitions.

The activation measurements were performed at the 3.7 MV Van de
Graaff accelerator at Forschungszentrum Karlsruhe by irradiating natu-
ral samples in a quasi-stellar neutron spectrum of k7= 25 keV produced
by the "Li(p,n)"Be reaction. The AMS measurements were done at the
Vienna Environmental Research Accelerator (°Be and *°Ca) and with
the Gas-filled Analyzing Magnet System (GAMS) at the Munich MP
Tandem accelerator (**Ni and "Se).

HK 26.4 Di 17:45 E

B-decay properties of r-process nuclei in the '*?Sn region — eR.
KessLER!, J. PEREIRAZ, H. ScHATZ?, M. HELLSTROM®, T. FAESTER-
MANN?, and K.-L. KraTz! for the FRS-GSI E040 collaboration
nst. fir Kernchemie & HGF-VISTARS, Univ. Mainz, Germany —
2NSCL/MSU & JINA, USA — 3GSI, Germany — “TU Miinchen, Ger-
many

Masses and (-decay properties of extremely neutron-rich nuclei in the
region around the doubly-magical '*2Sn are important for the under-
standing and modeling of the r-process, especially with respect to the
A~130 solar-system abundance peak. For this purpose, under E040 two
experiments have been performed at FRS and ESR at GSI, using pro-

jectile fission of a 750 MeV /u 2*U beam impinging on a Pb target. We

report here on the measurements of T}/, and P,, values at the FRS with
the Munich (-detector system and the Mainz 47 neutron longcounter.
Several new isotopes north-east of 32Sn have been identified, among
them the r-process “waiting pointss” 3¢Sn, 137Sh and 40Te.

HK 26.5 Di 18:00 E

Neutrino nucleosynthesis of the exotic nuclei **La and ®'Ta
by charged current reactions* — eA. BYELIKOV!, T. ApAcHI?, P.
VON BRENTANO?, D. FREKERS?, D. DE FRENNE®, H. FuJital, Y. Fu-
ntA?, A. HEGER', E. JAKOBS®, Y. KALMYKOV!, K. LANGANKES, E.
KoLBE?, A. NEGRET?, P. VON NEUMANN-COSEL!, L. PoPEScu®, S.
RAKERS?, A. RICHTER!, A. SHEVCHENKO', and Y. SHIMBARA? — 'TU
Darmstadt — 2Osaka University — 2Universitit zu Kéln — 4Universitét
Miinster — ®Universiteit Gent — SUniversity of Witwatersrand — "Los
Alamos — 3GSI — “Universitit Basel

The origin of the exotic isotopes *®La and '®°Ta is an open question
so far. The latest calculations [1] with detailed modelling of nucleosyn-
thesis in massive stars > 10M, predict a significant production through
charged current reactions (v,,e) on *Ba and '°Hf, respectively. The
cross sections at low energies in the daughter nuclei are dominated by
GT transitions. The GT response could be measured in high resolution
138Ba,'%0Hf(3He,t) experiments under zero degree. The talk presents the
final experimental results and discusses their astrophysical relevance.
[1] A. Heger et al., Phys. Lett. B606 (2005) 258
*Supported by the DFG through SFB 634 and 446 JAP-113/267/0-1.

HK 26.6 Di 18:15 E

Untersuchung des astrophysikalisch relevanten*(y,n)-
Wirkungsquerschnitts von 9019y * eJ. HAsPErR!, D.
GaLaviz?, A. KReETSCHMER!, T. RAUSCHER?, K. SONNABEND!
und A. ZiLGes! — !Institut fiir Kernphysik, TU Darmstadt, D-
64289*Darmstadt, Germany — 2Michigan State University, East
Lansing, MI 48824-1321, USA — 3Institut fiir Physik,*Universitit
Basel, 4056 Basel, Schweiz

Am supraleitenden Elektronenbeschleuniger S-DALINAC wurden
unter Verwendung der Photoaktivierungsmethode [1,2] der Wirkungs-
querschnitt sowie die Reaktionsraten im astrophysikalisch relevanten
Energiebereich fiir den Grundzustand der Reaktionen 9'Ir(y,n)%Ir
und 1%Ir(y,n)1*%r knapp oberhalb der Neutronenseparationsenergie
S, = 8.072 MeV bzw. S, = 7.772 MeV vermessen. Die Ergebnisse
liefern wichtige Informationen fiir die Umkehrreaktionen %Tr(n, )1 r
und 2Ir(n,7)'Ir und tragen so zu einem besseren Verstdndnis des
s-Prozesses in dem entsprechenden Massenbereich bei. Insbesondere
92Ty spielt als Verzweigungspunkt eine wichtige Rolle im s-Prozess.
* Dieses Projekt wird gefordert durch die DFG (SFB 634)
[1] K. Sonnabend et al., Astrophysical Journal 583, 506 (2003)
[2] P. Mohr et al., Phys. Lett. B488, 127 (2000)

HK 27 Instrumentation und Anwendungen

Zeit: Dienstag 17:00-18:30

HK 27.1 Di 17:00 H

Pulse shape analysis for germanium detectors operated under
magnetic fields — eA. SANCHEZ LORENTE!, P. ACHENBACH!, M.
AGNELLO?, T. BRESSANIZ, D. CALvo?, A. FELICIELLO?, F. FERRO?,
J. GerL®, P. GianotTr?, O.N. HARTMAN? F. Tazzi2, M. KAVAT-
sYUKk!, I. KoJoUHAVORV?, J. POCHODZALLA!, G. RACITI?, N. SAITO?,
T.R. SarTo?, C. ScuwaRrz®, H. SCHAFFNER®, and C. SFIENTI® for the
Panda collaboration — 'U Mainz — 2Politecnico+-INFN Torino — 3GSI
— 4INFN Frascati — *U+INFN Catania

Raum: H

Future  experiments on  hypernuclei  y-spectroscopy  at
FINUDA@QDAFNE and PANDAQFAIR require the operation of
germanium detectors in high magnetic fields (B ~ 1T) and under high
particle and 7 fluxes.

The performance of germanium detectors in such an environment has
not been well investigated.

To wverify that germanium detectors can be safely and efficiently
operated in a high magnetic field two different kind of detectors have
been investigated: the EUROBALL cluster detector and the VEGA
detector.
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Result on the energy resolution from a pulse shape analysis using a
moving window deconvolution algorithm will be presented.
The energy resolution as a function of the magnetic field strength will
be discussed and compared to the resolution obtained without pulse
shape information.

This research is part of the EU integrated infrastructure initiative Hadron-
physics project under contract number RII3-CT-2004-506078 and 06MZ176.

HK 272 Di17:15 H

NEPTUN — Der Niederenergie-Photonentagger am S-
DALINAC * — oK. LINDENBERG, J. ENDRES, J. HASPER und A.
ZILGES — Institut fiir Kernphysik, TU Darmstadt, *D-64289 Darmstadt
Der Niederenergie-Photonentagger NEPTUN am Darmstidter S-
DALINAC wird ein Werkzeug zur hochauflésenden Untersuchung der
Photoresponse von Atomkernen in der Region der Teilchenseparations-
energien. Unter anderem erlaubt es in diesem Bereich die Pygmydipolre-
sonanz (PDR) zu untersuchen. Die Moglichkeit der Messung astrophysi-
kalischer (,n)-Reaktionsraten kurz oberhalb der Neutronenseparations-
energie erweitert unsere bislang verwendete Aktivierungsmethode. NEP-
TUN liefert 10* Photonen/(s keV) in einem Energiebereich von 8 MeV
bis 20 MeV mit einer Energieschérfe von 25 keV.
* Gefordert durch die DFG (SFB 634)

HK 27.3 Di 17:30 H

Anwendung von 12-fach segmentierten Miniball Detektoren zur
Korrektur von Kristalldiffraktion. — eJ. JoLIE!, T. MATERNA!,
B. BRUYNEEL!, A. LINNEMANN!, D. MARTIN!, N. WARR!, M. JENT-
scHEL?, G. SiMPSON? und P. MuTTi?2 — !nstitut fiir Kernphysik, Uni-
versitit zu Kéln, Ziilpicher Str 77, 50937 Koln — 2Institut Laue Lange-
vin, 38044 Grenoble, France

Bei Kristalldiffraktionsmessungen von Gammastrahlen werden oft
gebogene Kristalle verwendet, um die Effizienz der Spektrometer zu
erhohen. Da es schwierig ist, eine perfekte Biegung zu realisieren, errei-
chen gebogene Kristalle nicht die beste Auflosung. Mittels ortsauflosender
Ge-Detektoren lassen sich die Wechselwirkungen eines Gammaquants im
Detektor lokalisieren, und durch Riickprojektion der Ort auf dem gebo-
genen Kristall, an dem die Diffraktion stattgefunden hat. Dies erlaubt
dann eine Korrektur, wobei der Detektor in viele Pixel geteilt wird und
die Ergebnisse jedes Pixels aufeinander geschoben werden. Erste Experi-
mente mit der GAMS-5 Spektrometer am ILL in Grenoble haben gezeigt,
dass mittels dieses korrektiven Verfahrens eine wesentliche Verbesserung
der Auflésung erreicht wird.

HK 274 Di 17:45 H

Pulse shape analysis of segmented large volume HPGe detectors
— eBART BRUYNEEL, PETER REITER, and GHEORGHE PAscovict —
IKP, Universitiit zu Kéln

~-ray tracking in future HPGe arrays like AGATA will rely on pulse
shape analysis (PSA) of multiple y-interactions. A simple and fast proce-
dure was developed which enabled the first full characterization of a seg-
mented large volume HPGe detector. Preamplified signals from a 12-fold
segmented MINIBALL detector [1] were processed using digital electron-
ics. The crystal orientation, detector geometry, changing field strength,
space charge, crosstalk and the anisotropic behavior of electron and hole
mobility are taken into account. The high accuracy in simulation enabled
very high position resolution using PSA. We report on the first applica-

tion of this technique in a real experiment [2] aiming at the reconstruc-
tion of the line width of v-rays using adaptive optics for the diffraction
of y-rays. A position resolution of o =1.4 mm was achieved with 184 keV
~-rays employing the same detector setup.

* Supported by the German BMBF (06 K-167).
[1] J. Eberth et al., Prog. Part. Nucl. Phys. 46 389 (2001)
[2] T. Materna et al., Submitted to Nature

HK 27.5 Di 18:00 H

2nd Level Trigger Performance in HADES. — e¢CaMILLA GILARDI
for the HADES collaboration — II. Physikalisches Institut, Universitéit
Giefen, Gielen, Germany.

The main purpose of the HADES spectrometer at GSI Darmstadt is
the measurements of dilepton decays of light vector mesons. Since the
branching ratio of these decays is of the order of 107°, in order to collect
sufficient statistics an online selective mechanism (trigger) is needed to
minimize the amount of collected data.

The trigger of HADES is composed of two levels. The first level trigger
(LVL1) selects the most central collisions, while the second level trigger
(LVL2) searches for signatures of dilepton decays as lepton candidates
in the RICH, TOF and Pre-shower detector. In order to select events
with lepton pairs, the LVL2 trigger performs pattern recognition to find
lepton signatures, and combines the position and angle information for
each of these signatures into tracks.

To understand the performance of LVL2, the emulation of the behaviour
of every board has to be performed as well as the evaluation of fundamen-
tal parameters like efficiency, event reduction and enhancement factor.
Results of this analysis for the reaction 1.8 AGeV Ar + KCI will be
shown.

This work has been supported by BMBF, EGS, GSI and the DFG.

HK 27.6 Di 18:15 H

First test results of the ALICE TRD Track Matching Unit
eJAN DE CUVELAND for the ALICE TRD collaboration — Kirchhoff-
Institut fiir Physik, Universitidt Heidelberg

The Transition Radiation Detector (TRD) is one of the main detectors
of the ALICE experiment at the LHC. One of its primary objectives is
to trigger on high momentum electrons.

The trigger complexity is considerable and requires fast event recon-
struction. Based on data from 1.2 million analog channels, the recon-
struction must be performed within 6 us to contribute to the Level-1 trig-
ger decision. After preprocessing the analog data and applying pattern-
matching algorithms, the resulting track segments of different chambers
must be reassembled three-dimensionally. From the curvature of the re-
constructed tracks, the momentum of the originating particle is calcu-
lated to finally make the trigger decision. This part of the online process-
ing must be completed in less than 2 us.

A hardware architecture has been developed which is able to perform
the processing of up to 20000 track segments in the required time by
means of massive parallelism. The track-matching unit presented here is
one of its main building blocks. It is an FPGA-based system utilizing
PCI and 12 fibre-optical SFP transceiver interfaces, realized as a Com-
pactPCI plug-in card. The main FPGA is a Xilinx Virtex-4 FX chip
which includes integrated multi-gigabit serializer/deserializer and Pow-
erPC processor blocks. This presentation focuses on results from first
tests with a prototype version of the track-matching unit.

This work is supported by the BMBF (06HD9551).

HK 28 Elektromagnetische und Hadronische Sonden

Zeit: Mittwoch 14:00-16:00

HK 28.1 Mi 14:00 F

Untersuchung der Summenregel fiir die Sivers-Funktion —
eSTEPHAN MEISSNER, KLAUS GOEKE, ANDREAS METZ und MARC
SCHLEGEL — Institut fiir Theoretische Physik II, Ruhr-Universitét
Bochum, 44780 Bochum

Messungen von HERMES [1] zeigen in tiefinelastischer Streuung von Po-
sitronen an einem transversal polarisierten Wasserstofftarget transversale
Single-Spin Asymmetrien (SSAs). Eine mogliche Erklirung dieser SSAs
besteht im Sivers-Mechanismus [2], welcher die Partonen eines transversal
polarisierten Nukleons mit einer intrinsischen Impuls-Asymmetrie ver-
sieht, die durch die Sivers-Funktion fi%(z, kz) beschrieben wird.

Fiir die Sivers-Funktion hat M. Burkardt eine Summenregel aufgestellt
[3], welche wir anhand von Modellrechnungen untersucht haben [4]. Diese

Raum: F

Summenregel besagt, dass fiir den mittleren Transversalimpuls (k%) der
Partonen Y; (k%) = 0 gilt, er also verschwindet, wenn iiber alle Parto-
nen des Nukleons summiert wird. Dabei ldsst sich (k%) aus fis(z, kr)
im Wesentlichen durch Integration iiber den Impulsbruchteil z sowie den
Transversalimpuls k7 des Partons bestimmen.

[1] A. Airapetian et al. [HERMES Collaboration|, Phys. Rev. Lett. 94
(2005) 012002 [hep-ex/0408013].

[2] D.W. Sivers, Phys. Rev. D 43 (1991) 261.

[3] M. Burkardt, Phys. Rev. D 69 (2004) 091501 [hep-ph/0402014].

[4] K. Goeke, S. Meissner, A. Metz, M. Schlegel, in Vorbereitung.
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HK 28.2 Mi 14:15 F

Phenomenology of the Sivers function — eSIMONE MENZEL!, J.C.
CorLiNs?, A.V. EFrREMOV?, K. GOEKE!, M. GROSSE-PERDEKAMP?,
B. MEerepitH?, A. METz!, and P. SCHWEITZER' — !University
Bochum, Germany — 2Penn State University, USA. — 3Joint Institute
for Nuclear Research, Russia — *BNL, USA

Recently, the Sivers asymmetry (SA) has been measured in semi-
inclusive DIS by the HERMES and the COMPASS Collaborations. These
data allow one for the first time to reliably extract the Sivers parton den-
sity fiz(z, k1) [1], which describes the distribution of unpolarized partons
in a transversely polarized target. Assuming a Gaussian distribution for
the transverse momentum dependence of the Sivers function we have
fitted the HERMES data [2,3]. On the basis of our fit we made predic-
tions for the SA in the Drell-Yan process (DY) for different experiments
(COMPASS, PAX, RHIC) [2,3] and explain their advantages. It turns
out that the SA in DY is measurable. It seems possible to check the pre-
dicted sign-reversal of the Sivers function when comparing DIS and DY
[4] and so to test our understanding of single spin asymmetries in terms
of QCD.
[1] D.W.Sivers, Phys.Rev.D, 41:83, 1990
[2] J.C.Collins et al., hep-ph/0511272
[3] J.C.Collins et al., hep-ph/0509076
[4] J.C.Collins, Phys.Lett.B, 536:43, 2002

HK 28.3 Mi 14:30 F

Measurement of Asymmetries in high-pr Single Hadron Pro-
duction at COMPASS! — eR. KUHN, A.-M. DINKELBACH, J. M.
FRIEDRICH, S. GERASSIMOV, B. GRUBE, B. KETZER, I. KONOROV, T.
NAGEL, S. PauL, L. ScuMmiTT, P. TUNKA, and Q. WEITZEL for the
COMPASS collaboration — Technische Universitit Miinchen, Physik-
Department E18

During the three beamtimes 2002-2004 COMPASS has measured hard
scattering processes of polarized muons off a polarized 6LiD target. The
spin asymmetry of the hadron production cross section at high transverse
momenta is related to the polarized gluon density AG of the nucleon. An
update on the analysis of this asymmetry for single hadrons at low Q>
and small xp; will be presented.

T This work is supported by the BMBF and the Maier-Leibnitz-Labor,
Garching.

HK 28.4 Mi 14:45 F

Measurement of the Transverse Hyperon Polarization at COM-
PASS — eB. GRUBE, J.M. FRIEDRICH, A.-M. DINKELBACH, S.
GEerassiMov, B. KEeTzer, I. Konorov, R. Kuun, S. PauL, L.
ScHMITT, Q. WEITZEL, and M. WIESMANN for the COMPASS col-
laboration — TU Miinchen, Physik Department E18

COMPASS has measured the transverse polarization of A, A, Z~, and
E* hyperons in quasi-real photo-production using a 160 GeV/c muon
beam from the CERN SPS.

Utilizing the self-analyzing weak decay of the hyperons, their polar-
ization was determined from the up-down asymmetry of the angular dis-
tribution of the respective decay baryons with respect to the production
plane. Acceptance effects were reduced by applying bias-canceling meth-
ods that exploit the mid-plane symmetry of the apparatus. We have
evaluated the polarization in different kinematical regions of the lon-
gitudinal momentum fraction xp of the hyperons and their transverse
momentum prp.

This work is supported by the BMBF and the Maier-Leibnitz-Labor,
Garching.

HK 28.5 Mi 15:00 F
Longitudinal A and A polarization in the COMPASS experi-
ment — eDONGHEE KANG, H. FISCHER, J. FrRANZ, S. HEDICKE, F.H.
HEeinsius, F. HERMANN, M. vON HODENBERG, K. KONIGSMANN, F.
NERLING, C. ScHILL, D. SETTER, A. VOSSEN, E. WEISE, and H.
WoLLNY for the COMPASS collaboration — Physikalisches Institut,
Universitat Freiburg
At the COMPASS experiment at CERN A and A particles are produced
in deep inelastic scattering processes with high statistics. Preliminary
results from data collected in the current fragmentation region during
2002-2003 are presented. The main focus of the research is the under-
standing of the longitudinal A and A polarization and the spin transfer
mechanism from quarks to hardrons through the fragmentation process.

The A and A polarization can be studied by measuring the acceptance
corrected angular distribution of its decay products. The results of the A
and A longitudinal polarization and spin transfer provides useful infor-
mation to test different model predictions which describe spin effects in
hyperon production and the quark-antiquark asymmetry of the nucleon
spin structure. We will compare our results with other measurements
and discuss the dependence of the polarization on various kinematical
variables. The project is supported by BMBF.

HK 28.6 Mi 15:15 F

Hadronenmultiplizititen und Fragmentationsfunktionen bei
HERMES - eAcHIM HILLENBRAND fiir die HERMES-Kollaboration
— Universitdt Erlangen-Niirnberg, Physikalisches Institut II, Erwin-
Rommel-Str. 1, 91058 Erlangen

Aus den Protonendaten des Jahres 2000 wurden Hadronenmultipli-
zitdten gewonnen. Gezeigt werden ladungsseparierte Multiplizitéten in
Abhéngigkeit von z, zp; und Q2 letztere fiir verschiedene z-Bereiche.
Der RICH-Detektor des HERMES-Experimentes erméglicht die Separa-
tion der Hadronen in Pionen, Kaonen und Protonen. Mittels eines Monte
Carlo-Modells wurden die Beitrége exklusiv erzeugter Vektormesonen zu
den Hadronenspektren ermittelt. In weiteren Analyseschritten wurden
die Daten um Akzeptanzeffekte und Einfliisse durch radiative Prozes-
se korrigiert. Die dabei verwendete Methode ist die gleiche, die bei der
Ag¢-Analyse verwendet wurde[1]. Sie beriicksichtigt die Teilchenmigration
zwischen verschiedenen Bins mittels aus Monte Carlo-Simulationen ge-
wonnenen Matrizen. Unter Beriicksichtigung der unterschiedlichen Ener-
gien werden die Ergebnisse mit Fragmentationsfunktionen von EMC ver-
glichen.
[1] Phys.Rev. D71 (2005) 012003

HK 28.7 Mi 15:30 F

Exclusive $rho”08 Production at HERMES — e ARMINE ROSTO-
MYAN — HERMES / DESY, Notkestrasse 85, 22607, Hamburg

The measurement of hard exclusive processes opens access to the un-
known Generalized Parton Distributions (GPDs) of the nucleon which
provide an unified description of hadronic structure. Moreover, it was
shown that the first moment of the GPDs H and E can be related to the
total angular momentum of the quarks inside the nucleon.

This talk will report on measurements of hard exclusive $\rho"0$ pro-
duction on a hydrogen target at HERMES using the 27.6 GeV HERA
positron beam. First preliminary result for the single target-spin asym-
metry measured with a transversely polarised hydrogen target will be
presented.

Using the measured spin density matrix elements, representing the he-
licity transfer from the virtual photon to the $rho”0$ mesons, the ratio of
the longitudinal to transverse components of the production cross section
is determined. The extracted longitudinal part of the total cross section
will be compared to GPD calculations.

It has been predicted that the transverse spin asymmetry depends lin-
early on the GPD E and, therefore, provides an unique observable for
obtaining constraints on E.

HK 28.8 Mi 15:45 F

Double Polarization Virtual Compton Scattering — eLuca
Doria — Institut fiir Kernphysik, Johannes Gutenberg-Universitit
Mainz,Johann-Joachim-Becher-Weg 45,D-55099 Mainz,Germany
Virtual Compton Scattering (VCS) is, like Compton Scattering, a fun-
damental reaction in order to understand the physics of the nucleon,
expecially in the nonperturbative regime of QCD. VCS off the proton
consists in the reaction $\gamma"{*} p \rightarrow p \gamma$, where
$\gamma {*}$ and $\gamma$ are the incoming virtual photon and the
outgoing real photon respectively. With this reaction up to six new ob-
servables can be extracted: the Generalized Polarizabilities (GPs). Two of
them represent the evolution of the ordinary nucleon polarizabilities as a
function of the transferred momentum. VCS can be accessed experimen-
tally measuring the reaction $ep \rightarrow ep\gamma$. In an unpolar-
ized in-plane measurement two combinations of GPs can be extracted.
Using a polarized beam and measuring the recoil proton polarization one
gains access to five GPs. In order to disentangle all the six GPs an out-
of-plane measurement is also required. Currently the A1 Collaboration
is carrying out the double polarization experiment with the final aim
to extract all the six GPs at $Q"{2}=0.33$ $(GeV/c)"{2}$ using the
polarized beam of the 100\% duty-cycle Mainz Microtron (MAMI).
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HK 29 Kernphysik/Spektroskopie

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 29.1 Mi 14:00 C

Multiphononanregungen in 'Cd — eA. LINNEMANN!, C. FRAN-
SEN!, P. vON BRENTANO!, S.N. CHOUDRY?, E. Eruami?, J. Jo-
Lie!, U. KNEsst?, M. T. McELLISTREM?, D. MUECHER!, S. MUK-
HOPADHYAY?, J.N. Orce?, H.H. Pi1rz®, M. ScuEck®?, C. ScHoLL
und S.W. YATEs? — !Institut fiir Kernphysik, Universitit zu Koln —
2Departments of Chemistry, Physics and Astronomy, University of Ken-
tucky — *Institut fiir Strahlenphysik, Universitit Stuttgart

Zur Untersuchung von Multiphononanregungen in '°°Cd wur-
de eine Serie von Experimenten durchgefithrt. Eine offbeam ~7-
Winkelkorrelationen wurde nach 3-Zerfall von '%In mit der S-Schieber
Technik am neuen Koélner HORUS-Wiirfelspektrometer aufgenommen.
Zwei weitere inbeam vvy-Winkelkorrelationsmessungen mit den Reak-
tionen %Pd(«,2n)'%Cd und Pd(®He, 2n)'%Cd wurden am HORUS-
Wiirfelspektrometer durchgefiihrt. Informationen zu Dipolanregungen
stammen aus zwei Messungen mit Photonenstreuung am Institut fir
Strahlenphysik der Universitit Stuttgart und der §-Zerfallsmessung. Aus
der Messung von Lebensdauern, Verzweigungsverhéltnissen und Multi-
polmischungsverhiltnissen von Zustédnden mit der Methode der inelas-
tischen Neutronenstreuung (INS) an der Unversity of Kentucky wur-
den absolute Ubergangsstiirken bestimmt. Erstmals wurden Mitglieder
einer tiefliegenden Intruderbande identifiziert. Die Kombination dieser
experimentellen Methoden erméglichten die Identifizierung des gemischt-
symmetrische Ein-Phononen 2, -Zustandes und des 1), (37) und des
5(-) Zustandes des Quintupletts aus Kopplung eines Quadrupol- und Ok-
tupolphonons.

HK 29.2 Mi 14:30 C

108Sn studied with intermediate-energy Coulomb excitation
eADRIANA BANU'2, JURGEN GERL', CLAES FAHLANDER®?, MAGDA
GORSKA!, HUBERT GRAWE!, TAKE SAITO!, and HANS-JURGEN
WoLLERSHEIM! for the RISING collaboration — 'GSI Darmstadt,
Germany — 2Texas A&M, USA — 3Univ. Lund, Sweden

The unstable neutron-deficient 108Sn isotope has been studied in in-
verse kinematics by intermediate-energy Coulomb excitation using the
RISING/FRS experimental set-up at GSI. This is the highest-Z nucleus
studied so far with this method. Its reduced transition probability has
been measured for the first time. The extracted B(E2) value of 0.230(57)
e2b2 has been determined relative to the known value in the stable 112Sn
isotope. The result is discussed in the framework of recent large-scale
shell model calculations performed with realistic effective interactions.
The role of particle-hole excitations of the 100Sn core and of the Z = 50
shell gap for the E2 polarization are investigated.

HK 29.3 Mi 14:45 C

Gemischt-symmetrische Dipolanregungen in ““Ru — eC. FRAN-
SEN', F. BECKER?, P. VON BRENTANO!, M. Gorska?, J. JoLg!, U.
KNEIssL?, A. LINNEMANN!, D. MuecHER!, H.H. P11z®, M. SCHECK?
und C. ScHOLL! nstitut fiir Kernphysik, Universitit zu Kéln
2GSI, Darmstadt — ®Institut fiir Strahlenphysik, Universitit Stuttgart

Aus phénomenologischen Untersuchungen ist wohlbekannt, dass die
Quadrupol-Kollektivitit dominant hervorgerufen wird durch die Proton-
Neutron—Wechselwirkung im Valenzraum. Als besonders niitzlich fiir die
Untersuchung dieser Wechselwirkung haben sich sogenannte gemischt-
symmetrische (MS) Zusténde in schweren Kernen erwiesen. In einigen
Kernen in der Nihe des doppelt-magischen Kerns 1°°Sn liegen sehr detail-
lierte Daten iiber solche Anregungen vor, sowohl iiber den fundamentalen
2+t MS Einphonon-Zustand als teilweise auch iiber MS Zweiphononen-
Zustinde aus der Kopplung des 2 MS und des symmetrischen 2] Zu-
stands. In “Ru wurden bereits Kandidaten fiir die 2+ und 3* Mitglieder
dieses Multipletts gefunden. Jedoch war bisher keine klare Identifikation
aus Ubergangsstirken moglich, zudem war der 1t MS Zweiphononen-
Zustand nicht bekannt. Daher haben wir ein Photonenstreuexperiment
an “Ru am Stuttgarter DYNAMITRON-Beschleuniger durchgefiihrt, um
die Dipol-Stirkeverteilung zu vermessen. Erstmals konnte der 1T MS
Zustand identifiziert werden [1]. Die Ergebnisse werden vorgestellt und
hinsichtlich der Systematik solcher Anregungen in Zusammenhang mit
der Entwicklung von Kollektivitéit in dieser Region diskutiert.
Gefordert durch die DFG, Férder-Nr. Jo 391/3-1
(1] A. Linnemann, C. Fransen et al., Phys. Rev. C (im Druck).
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HK 29.4 Mi 15:00 C
Untersuchung von %Kr und ?Kr durch Coulomb-Anregung in
inverser Kinematik an REX-ISOLDE — eDENNIS MUCHER', JE-
DRZEJ IWANICKI?, JAN JOLIE!, IRINA STEFANESCU® und NIGEL WARR!
fiir die MINIBALL-Kollaboration nstitut fiir Kernphysik, Univer-
sitit zu Koln — 2Warsaw University, 02-093 Warszawa, Poland —
3University of Leuven, 3001 Leuven, Belgium
Die Untersuchung der Kernstruktur der N=>52 Isotone hinsichtlich ih-
rer kollektiven Eigenschaften ist seit jeher ein Forschungsschwerpunkt am
Institut fiir Kernphysik der Universitdt zu Koéln. Durch zahlreiche Ex-
perimente der letzen Jahre konnten detaillierte Informationen iiber die
Kerne *?Zr bis ®Pd gesammelt werden und ein Gesamtbild ihrer kollek-
tiven Eigenschaften kristallisiert sich immer mehr heraus. Der Wunsch,
diese Statistik in den Bereich der protonarmen N=52 Isotone fortzu-
setzen, drangt sich auf. Um die Struktur dieser Kerne zu untersuchen,
ist man auf die Verwendung von Experimenten mit radioaktiven Strah-
len angewiesen. An der REX-ISOLDE Beschleunigeranlage am CERN
wurde daher ein Experiment am Kern 33Kr (Z=36) durchgefiihrt. Ziel
war die Bestimmung des B(E2;2{ — 07) Wertes sowie die Messung der
Ubergangswahrscheinlichkeiten fiirr den 2§ Zustand, der ein Kandidat
fiir eine Proton-Neutron gemischt-symmetrische Anregung ist. Weiterhin
wurde ein Experiment an ?2Kr durchgefiihrt. Die erstmalige Bestimmung
des B(E2)-Wertes fiir diesen Kern am Unterschalenabschluss N=56 gibt
Aufschluss iiber eventuelle Anderungen der Schalenstruktur dieses exo-
tischen Kerns, was momentan von hochaktuellem Interesse in der Kern-
strukturforschung ist. Wir zeigen vorldufige Ergebnisse der Analyse.

HK 29.5 Mi 15:15 C
High-Resolution 7 spectroscopy of the Odd-N Fission Isomer
27fPu* — eT. MORGAN', B. BRUYNEEL?, D. HaBs!, L. CSIGE!,
R. HERTENBERGER', H. HUBEL?>, R. LUuTTER', H.-J. MAIER', P.
REITER?, C. SCHURMANN!, W. SCHWERDTFEGER!, T. STRIEPLING?,
P.G. THirOLF', and N. WARR? for the MINIBALL collaboration —
'LMU Miinchen — 2Universitit zu Kéln — 3Universitdt Bonn
While so far spectroscopic studies of fission isomers concentrated on
even-even nuclei, high-resolution v spectroscopy of odd-N fission iso-
mers will allow to identify Nilsson orbitals in heavy actinide nuclei. As
the first case ever studied for odd-N nuclei, the fission isomer in 2*"Pu
(t1/2 = 110ns/1.1 us) was investigated using the ?**U(c,2n) reaction with
a pulsed a beam (E, =24 MeV, pulse distance 400 ns, width ca. 4 ns)
from the Cologne Tandem accelerator. A self-supporting thick metallic
257 target (3.7 mg/cm?) was used, where the 2*7Pu reaction products
were stopped and fission products were be emitted in opposite directions.
The rare y-rays from the second potential well in delayed coincidence with
fission products were measured with the MINIBALL spectrometer, con-
sisting of 24 sixfold segmented Ge detectors. Due to the small population
cross section of about 2 pb a large solid angle coverage both for the y-rays
as well as for the fission fragments is required. A very compact 47 paral-
lel plate detector array (diameter ca. 15 cm) consisting of 8 trapezoidal
detector modules was used for the fission fragment detection, allowing for
a discrimination between the dominant prompt fission products and the
rare isomeric fission events. First results of the analysis will be presented.
*Supported by DFG under contract no. HA1101/12-1

HK 29.6 Mi 15:30 C
~-spektroskopische Untersuchung von 2*U — eT. STRIEPLING!,
P. REITER!, P. BRINGEL?, B. BRUYNEEL', J. EBERTH!, H. HESS!,
H. HOBEL?, M. LAUER?, R. LuTTER?, T. MORGAN? A. NEUSSER?,
W. SCHWERDTFEGER?, I. STEFANESCU®, P. THIROLF?, N. WARR!, D.
WEISSHAAR! und A. WiENs' — 'IKP, Uni Kéln — 2ISKP, Uni Bonn
— 3MPI-K, Heidelberg — *LMU Miinchen — °IKS Leuven

Im Gegensatz zu den bekannten superdeformierten Hochspinzustdnden
treten im Bereich der Aktiniden superdeformierte Zustédnde bei niedri-
gem Spin auf. Im 236U ist ein formisomerer 0*-Zustand (E*=2.8 MeV,
t1/2=115 ns) bekannt, der bevorzugt iiber y-Quanten zerféllt [1]. Der
Nachweis dieses Zerfalls ist durch den sehr geringen Wirkungsquerschnitt
von nur wenigen pgbarn und den hohen Untergrund von prompter Spal-
tung anspruchsvoll. Die Suche nach dem 7-Riickzerfall wurde mit dem
hocheffizienten MINIBALL-HPGeSpektrometer in einer zweiwochigen
Messung am Kolner Tandembeschleuniger in Angriff genommen, bei der
267 iiber eine (d,p)-Reaktion bei Epg=11 MeV populiert wurde. Pro-
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tonen wurden mit einem Teilchenteleskop nachgewiesen und Teilchen-+-
Koinzidenzspektren gemessen. Mit der erreichten hohen Statistik wur-
den 76 bisher unbekannte y-Ubergéinge zum ersten Mal beobachtet und
das Termschema im ersten Mimimum von 26U erweitert. Nachweisgren-
zen fiir die verzogerten Zerfélle des Formisomeres legen nahe, dass der
~-Riickzerfall moglicherweise {iber mehrere Zwischenzustiande fragmen-
tiert.

* Gefordert durch BMBF (06 K-167)

[1] J.Schirmer,et al., Phys. Rev. Lett. 63 2196 (1989)

HK 29.7 Mi 15:45 C
Coulombanregung von neutronenreichen Xe-Isotopen an REX-
ISOLDE* — eT. BEHRENS', A. EKSTROM?, R. GERNHAUSER!, P.E.
KeNnT?, TH. KrROLL!, R. KRUCKEN!, P. MAIERBECK!, I. STEFA-
NEscU* und N. WARR? fiir die MINIBALL-Kollaboration Physik-
Department E12, TU Miinchen — 2Nuclear Structure Group, Lund Uni-
versity — 3Nuclear Physics Group, University of York — 4IKS, KU Leu-
ven — °IKP, Universitit zu Koln

In jiingerer Zeit wurde entdeckt, dass die B(E2)-Werte bei neutronen-
reichen Sn und Te Isotopen trotz sinkender Anregungsenergie des ers-
ten 27 Zustandes niedriger sind als man es aus gingigen Systematiken
erwartet hatte [1,2]. Das Ziel des bei REX-ISOLDE am CERN durch-
gefiihrten Experimentes 1411 ist es, die B(E2;0;, — 27)-Werte in neu-
tronenreichen gg-Kernen mit einer Masse in der Gegend von A =~ 140
zu messen. Nach einer ersten Messkampagne 2004, bei der wir die
2f — 0f, Gammaiibergéinge von 12212412604 gemessen haben, wurden
2005 dle entsprechenden Ubergiinge im Anschluss an die Coulombanre-
gung von !38140.142Xe Strahlen mit dem MINIBALL Spektrometer ge-
messen. Damit kann man die bislang widerspriichlichen Ergebnisse fiir
den B(E2;0}, — 27)-Wert von *¥Xe kliren und zum ersten Mal B(E2)-
Werte fiir b 142X e bestimmen. Wir zeigen vorliufige Ergebnisse der Ana-
lyse und diskutieren Perspektiven fiir zukiinftige Experimente.

*Gefordert durch BMBF 06MT190.

(1] D.C. Radford et.al., Phys.Rev.Lett. 88, 222501 (2002)

[2] J. Terasaki et.al., Phys.Rev. C 66, 054313 (2002)

HK 30 Theorie

Zeit: Mittwoch 14:00-16:00

HK 30.1 Mi 14:00 B

Hadronische Endzustandswechselwirkung bei gamma*+A,
pi+A und A+A — eKAl GALLMEISTER', WOLFGANG CASSING!,
THOMAS FALTER!? und ULRICH MOSEL! — Institut fiir Theoretische
Physik, Universitdt Giessen, Germany ?Brookhaven National Lab,
Upton, NY

Wir untersuchen die Unterdriickung von Hadronen in tief-inelastischen
Elektron-Kern Streuungen (DIS; HERMES- und EMC-Kollaboration)
und bei durch Pionen induzierten Stofen am Kern (E706-Kollaboration)
im Vergleich zu den Prozessen am freien Nukleon. Unser transporttheo-
retische Ansatz liefert eine realistische Behandlung der Wechselwirkung
der auslaufenden Hadronen, die weit iiber eine Betrachtung im Glauber
Modell hinausgeht. Hierdurch bekommen wir grundlegende Informatio-
nen iiber das raumzeitliche Verhalten des Hadronisierungsprozesses. Wir
vergleichen unsere Resultate auflerdem mit den experimentellen Befun-
den fiir relativistische Schwerionenstéfie am RHIC.
Gefordert durch BMBF.

HK 30.2 Mi 14:15 B

In-Medium Change of Four-Quark Condensates: QCD
Sum Rule Evaluation for w-Meson and Nucleon — eRONNY
THoMAS', SVEN ZsSCcHOCKEM?, and BURKHARD KAMPFER" —
Forschungszentrum Rossendorf, Dresden, Germany — 2University of
Bergen, Norway — 3TU Dresden, Germany

The evaluation of QCD sum rules for the w meson inside nuclear mat-
ter provides evidence for an in-medium change of four-quark conden-
sates. Conclusions are drawn from the reaction v + A — A’ + w with
A = Nb, LH; measured by the CB-TAPS collaboration pointing to a more
than 50% reduction of the respective condensates at nuclear saturation
density. — A catalog of four-quark condensates is presented and generic
differences of four-quark condensate structures appearing in QCD sum
rules for mesons and baryons are examplified. The in-medium behaviour
of the nucleon is revisited in this given framework.

HK 30.3 Mi 14:30 B
Abschattung von w und ¢ Mesonen in photonuklearen Reaktio-
nen — ePASCAL MUHLICH und ULRICH MOSEL — Institut fir Theo-
retische Physik, Universitit Giessen, Germany
Interessante Einblicke in die Theorie der starken Wechselwirkung ver-
spricht die Untersuchung der Eigenschaften von Vektormesonen in Kern-
materie. Da eine direkte Messung der spektralen Verteilungen oftmals
schwierig oder gar unmoglich erscheint, greift man hier auf eine indirekte
Methode zur Bestimmung der Vektormeson-Nukleon Wechselwirkung bei
endlichen Dichten zuriick. Die Abschattung des Vektormesonenflusses bei
Photoproduktion am Kern, verglichen mit der Produktion am elementa-
ren Target, liefert Informationen iiber den totalen Vektormeson-Nukleon
Wirkungsquerschnitt und somit — mittels des low-density Theorems —
iiber die Breite dieser Teilchen im nuklearen Medium. Diese Methode
wurde bereits in der Vergangenheit benutzt, um eine erste Messung des
pN Querschnittes zu ermoglichen. Fiir unsere Rechnungen benutzten wir
ein semiklassisches Transportmodell, welches die Beriicksichtigung aller

Raum: B

nuklearen Effekte wie Fermibewegung, Pauli-blocking, elastische und in-
elastische Streuprozesse, etc. erlaubt. Uber das gewohnliche Szenario hin-
ausgehend untersuchen wir auch den Einflul mesonischer Potentiale so-
wohl der primér zu untersuchenden Teilchen als auch ihrer Zerfallspro-
dukte auf die Observablen. Fiir das ¢ Meson finden wir die Notwendig-
keit eines deutlich hoheren Absorptionsquerschnittes, verglichen mit den
iiblicherweise verwendeten Abschitzungen, um die existierenden Daten
zu erkldren. Experimente fiir das w sind gegenwirtig geplant. Gefordert
durch DFG im Rahmen des SFB/TR16.

HK 30.4 Mi 14:45 B

Y N Interaction from the Renormalization Group — eMATHIAS
WAGNER!, BERND-JOCHEN SCHAEFER?, JOCHEN WAMBACH!?
T.T.S. Kuo?*, and G.E. Brown* nstitut fiir Kernphysik, TU
Darmstadt, D-64289 Darmstadt,Germany — 2Institut fiir Physik,
Karl-Franzens-Universitdt, A-8010 Graz, Austria — 3Gesellschaft
fiir  Schwerionenforschung GSI, D-64291 Darmstadt,Germany —
4Department of Physics and Astronomy, State University of New
York,Stony Brook, NY 11794-3800, USA

In this talk we present recent results of the effective two-body low-
momentum potential Vj,,, . for the Hyperon-Nucleon interaction. The po-
tential Vj,, 1 is obtained by integrating out the high-momentum compo-
nents from realistic YN potentials. By demanding 7-matrix equivalence,
an exact renormalization group flow equation for Vj,,; can be formulated.

Due to the A — 3 coupling an energy-motivated cutoff must be intro-
duced in order to solve the flow equations [1]. Results for the Nijmegen
and Jiilich potentials are shown. We end with a first preliminary hyper-
nuclei calculation.
[1] B.-J. Schaefer et al., Phys. Rev. C (Rapid Communication) in press,
nucl-th/0506065.

HK 30.5 Mi 15:00 B
Pion-Nucleon interactions in a chiral linear sigma model
with hidden local gauge symmetry eSUSANNA  WILMS,
Dirk-H. RISCHKE, and JUERGEN SCHAFFNER-BIELICH — Institut
fiir Theoretische Physik, Johann Wolfgang Goethe-Universitit, 60438
Frankfurt am Main, Germany
We investigate the linear sigma model with U(2)LxU(2)R symmetry.
The Lagrangian of this model contains scalar and pseudoscalar mesons.
We add vector and axial vector mesons as well as chiral nucleons following
the principle of hidden local non-abelian gauge invariance. Chiral symme-
try breaking introduces bilinear terms coupling the al to the pion as well
as the f1 to the eta meson. These terms have to be eliminated by a shift of
the axial vector meson fields. This shift generates a p-wave pion-nucleon
interaction. In a first step, we investigate pion-nucleon scattering at tree
level. Further work focusses on the modifications of hadronic spectral
properties in a hot and dense medium.
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HK 30.6 Mi 15:15 B

Improved QCD sum rule analysis for the nucleon — ¢ BERNHARD
LANGWALLNER, NORBERT KAISER, and WOLFRAM WEISE — Inst. f.
Theoretische Physik, TU Muenchen, 85747 Garching

We extend the QCD sum rule analysis for the nucleon to higher orders
in the quark mass. This procedure allows us to determine the nucleon
mass as a function of varying light quark mass m, (or equivalently, as
a function of varying pion mass m2 ~ m,). With one basic input pa-
rameter, the chiral condensate (0|gg|0), we are able to reproduce results
of QCD lattice simulations over the large range 0 < m2 < 0.6 GeV? to-
gether with the physical point My prys = 939 MeV. In our QCD sum rule
analysis we employ the commonly used spin-1/2 interpolating 3-quark
field as well as a spin-3/2 variant introduced by Leinweber. Such a com-
bined analysis allows us to quantify the deviations from factorization (i.e.
vacuum saturation) for the 4-quark condensates. We find that the correc-
tions to factorization increase strongly with decreasing quark mass m,.
Finally, we estimate the contributions to the 4-quark condensates arising
from one- and two-pion intermediate states.

Work supported in part by BMBF.

HK 30.7 Mi 15:30 B

On nucleon form factors in the Poincaré-covariant Faddeev ap-

proach to Landau gauge QCD — eREINHARD ALKOFER, GERNOT

E1cHMANN, MARKUS KLOKER, and ANDREAS KRASSNIGG — Institut
fiir Physik, University of Graz, A-8010 Graz, Austria

In a Poincaré-covariant Faddeev approach to Landau gauge QCD the

electromagnetic form factors of the nucleon have been calculated employ-

ing models for the quark propagators and the quark-quark ¢-matrix, see
e.g. ref. [1]. In a next step the quark propagators whose analytic struc-
ture is determined from Landau gauge Dyson-Schwinger equations for
gluons, ghosts and quarks as well as from lattice calculations [2] are em-
ployed. The quark-quark t-matrix is then obtained from a Bethe-Salpeter
approach [3]. Numerical results within increasingly sophisticated approx-
imations for the electromagnetic nucleon form factors, including an esti-
mate of corresponding meson cloud contributions, are presented.

[1] R. Alkofer et al., Few Body Systems 37 (2005 1; A. Holl et al., Nucl.
Phys. A755 (2005) 298.

[2] R. Alkofer et al., Phys. Rev. D70 (2004) 014014.

(3] P. Maris, Few Body Systems 35 (2004) 117 and references therein.

HK 30.8 Mi 15:45 B
Magnetic moments of heavy baryons in a relativistic three-
quark model — eDiANA NICMORUS, AMAND FAESSLER, TH.
GuTSscHE, V. E. LyuBoviTskiy, and K. PUMSA-ARD — Institut fuer
Theoretische Physik, Universitaet Tuebingen, Auf der Morgenstelle 14,
D-72076, Tuebingen
Magnetic moments of single, double and triple heavy baryons contain-
ing charm or bottom quarks are calculated in a relativistic three-quark
model, which in the heavy quark limit are consistent with Heavy Quark
Effective Theory. The internal quark structure of baryons is modelled by
using three-quark currents with quantum numbers of baryons constrained
by QCD sum rules and covariant baryonic wave functions.

HK 31 Kern- und Teilchen-Astrophysik

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 31.1 Mi 14:00 E

Anwendungen der Beschleuniger-Massenspektrometrie in der
nuklearen Astrophysik — eKraus KNIE', ANDRES ARAZI?, IRIS
DILLMANN?, THOMAS FAESTERMANN!, JORGE FERNANDEZ-NIELLO?,
MicHAEL HEIL?, FrRANZ KAPPELER?, GUNTHER KORSCHINEK!,
MIKHAIL PouTivrsev!, EDGAR RICHTER?, GEORG RUGEL' und
ANTON WALLNER® — !Teuchnische Universitit Miinchen, Fakultit
fir Physik — 2Laboratorio TANDAR, Buenos Aires, Argentinia
—  3Forschungszentrum Karlsruhe, Institut fiir Kernphysik —
4Forschungszentrum Rossendorf — ®Universitdt Wien, Institut fiir
Isotopenforschung und Kernphysik

Mit Beschleuninger-Massenspektrometrie (AMS) kénnen langlebige
Radionuklide mit hochster Empfindlichkeit nachgewiesen werden. Der
GAMS-Aufbau am Miinchner Tandembeschleuniger ermdglicht eine so
hohe Untergrundunterdriickung, dass im Massenbereich 40 < A < 80
einzigartige Empfindlichkeiten erreicht wurden.

Die Methode wurde zur Vermessung mehrerer fiir die Nukleo-
synthese relevanten Wirkungsquerschnitte verwendet. Hierzu zéhlen
%Ni(n,y)*Ni, ®Se(n,y)™Se und Mg (p,n)? Al

Ein anderes Anwendungsgebiet ist die Bestimmung von Halbwertszei-
ten langlebiger Radionuklide wie *Ni, %°Fe und *3Mn.

Gruppenbericht HK 31.2 Mi 14:30 E

Electromagnetic Excitations in Nuclei: From Photon Scatter-
ing to Photo-dissociation* — eR. BEYER!, F. DOoNaAU!, M. ER-
HARD!, E. GrRossE"?, A. R. JuncHANs!, K. KosEv!, C. NaR!, N.
Nankov!, G. Rusev!, K.-D. SCHILLING!, R. SCHWENGNER!, and A.
WAGNER! — 'Inst. fiir Kern- und Hadronenphysik, FZ Rossendorf, PF
510119, 01314 Dresden — 2Inst. fiir Kern- und Teilchenphysik, TU Dres-
den, 01062 Dresden

The synthesis of chemical elements by nuclear transformation processes
in high temperature cosmic environments plays a key role for the observed
abundances of isotopes in the solar system. In order to understand the
details of element production and element disruption we started an exper-
imental program at the new bremsstrahlung facility [1] of the supercon-
ducting electron accelerator ELBE. The experimental setup is designed
such that the scattering of photons from nuclei and the dissociation of
nuclei by photons can be studied around the particle separation energies
under optimized background conditions. Photon scattering experiments
on 929810\ 8Gr 8V and P°Zr will be shown and compared to cal-
culations based on a random-phase approximation method for deformed
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nuclei. Photo-dissociation has been studied in (7, p), (7,n) and (7, ) re-
actions on ?21%Mo and the results are compared to values used in recent
astrophysical network calculations [3,4]. *Work supported by Deutsche
Forschungsgemeinschaft under contract Do 466/1-2. [1] R. Schwengner,
et al., NIM A 555 (2005) 211; [2] F. Dénau, Phys. Rev. Lett. 94 (2005)
092503; [3] M. Arnould and S. Goriely, Phys. Rep. 382 (2003) 1; [4] T.
Rauscher, F.-K. Thielemann, ADNDT 88 (2004) 1

Gruppenbericht HK 31.3 Mi 15:00 E

The weak s process in massive stars — eMICHAEL HEIL —
Forschungszentrum Karlsruhe, Postfach 3640, 76021 Karlsruhe

Over the last decades, considerable effort in experimental nuclear as-
trophysics, stellar modelling, and observations led to an improved under-
standing of various nucleosynthesis scenarios. This is particularly true for
the main s process in low-mass AGB stars, which is largely responsible
for the production of about half of the elemental abundances in the mass
range 90<A<209. The weak s process, which produces elements with
A <90 is, however, much less understood. Since this process operates in
massive stars and, therefore determines the composition of the supernova
progenitors, it is ultimately linked with the abundance contributions of
explosive nucleosynthesis. More accurate neutron capture cross sections
in the mass range 56<A <90 are indispensable for a meaningful compar-
ison of model predictions with observational data. Recent experiments
have shown that many neutron capture cross sections in this mass range
are systematically overestimated. New results for neutron capture cross
sections on light and medium mass nuclei will be presented and the in-
fluence on the production rate in massive stars will be discussed.

Gruppenbericht HK 31.4 Mi 15:30 E

Abundance Clues to the Nature of Two r-Processes — oK.-L.
Kratz!, B. PrFEIFFER!, F. FarouQr!, J.J. CowaN? C. SNEDEN?,
and J.W. TRURAN* — 'Inst. fiir Kernchemie & HGF-VISTARS, Univ.
Mainz, Germany — 2Univ. of Oklahoma, USA — 3Univ. of Texas, USA
— *Univ. of Chicago, USA

Abundances of neutron-capture elements beyond Ba in several ultra-
metal-poor (UMP) halo stars in the early Galaxy accurately replicate
the Solar System r-process pattern, whereas the lighter elements show
distinct under-abundances. This appears to require contributions from
a second type of r-process synthesis event. We examine r-process model
predictions to explore the nuclear and astrophysical implications of the
solar and stellar observations. We find that the isotopic fractions of Ba,
together with the Ba/Eu elemental abundance ratios in the UMP stars
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can only be matched by computations in which the neutron densities
are n, > 10% ¢cm~3 ("main” r-process), whereas the reproduction of the
lighter-element pattern requires only ”weak” r-process conditions of n,, <
10% ¢cm~3. Further, our calculations indicate that it is difficult to decou-
ple full production of the 2"¢ r-process abundance peak from the oberved
full solar pattern beyond Ba. Finally, in the n,-ranges required for pro-

duction for the observed solar / stellar 3"d r-process peak, our prediction
of inter-peak element Hf follows closely those of the 3"d peak elements
Os through Pb, Bi. This suggests that abundance comparisons of Hf to
lower-Z rare-earth elements and to 3"d-peak elements, as well as to the
Th, U cosmochronometers, can shed furhter light on claims of invariance
in the entire heavy end of the r-process abundance pattern.

HK 32 Instrumentation und Anwendungen

Zeit: Mittwoch 14:00-16:00

Gruppenbericht HK 32.1 Mi 14:00 H

A recoil detector to measure hard exclusive reactions at
HERMES — eoTiBorR KERI for the HERMES collaboration —
II.Physikalisches Institut, Universitaet Giessen, Heinrich Buff Ring 16,
35392 Giessen

The study of a new class of reactions — hard exclusive processes— re-
quires a recoil detector surrounding the internal gas target of the HER-
MES experiment at DESY to be installed. This recoil detector will im-
prove the selection of exclusive events by a direct measurement of the
momentum and track direction of the recoiling particle as well as by re-
jecting non-exclusive background. The HERMES recoil detector consists
of three main components. The innermost layer of this recoil detector
is a silicon strip detector (SSD) operated in vaccuum to ensure a low
momentum threshold. The outer layers will consist of a newly developed
scintillating fibre tracker. In addition to tracking particles with large mo-
menta it will also provide the particle identification properties for par-
ticles inside the recoil detectors acceptance as the energy deposition in
the scintillating fibres is measured as well. The outmost detector consists
of a three layer tungsten-scintillator sandwich for photon detection. In
this report, the design, assembly and calibration of the final setup in a
cosmics test run and the implementation within the HERMES experi-
ment will be presented. Results from detector tests using proton, pion
and electron beams and cosmic radiation will be shown as well as the
anticipated and very early performance of the final setup.

HK 32.2 Mi 14:30 H

Redesign of the ANKE Silicon Tracking Telescopes for Exper-
iments with the Polarized Internal Target — e¢DIETER OELLERS
for the ANKE collaboration — IKP, Forschungszentrum Jiilich

With the installation of the Polarised Internal Target(PIT) in summer
2005 the double polarised program at ANKE has started. A central part
of this program will be the study of proton - neutron collisions by detect-
ing low energy (2.5MeV - 40 MeV) spectator protons from a deuterium
target. For tracking and identification of these protons the three-layer
silicon tracking telescopes have been built. In addition they determine
the beam polarisation and the vertices.

Up to now one prototyp of the silicon tracking telescope had been used
at ANKE. The redesigned telescope must be temperature stabilised to
improve the energy resolution of the Si(Li) and to reduce the temper-
ature drift of the frontend electronics. This will guarantee an absolute
energy-loss determination with < 1% precision. The detector positions
must be known with an accuracy better then 0.2mm. Furthermore we
would like to increase the energy range by installing a 10 mm thick Si(Li)
detector.

For the eight telescopes for future experiments with the PIT /storage
cell a redesign of the cooling and support structure is inevitably. It will be
carried out in cooperation with the Central Technology Division(ZAT)
of the Forschungszentrum Jiilich.

Design and implementation into ANKE will be presented.

HK 32.3 Mi 14:45 H

Absolute Energy Calibration and Time Resolution Measure-
ments of the ANKE Silicon Tracking Telescopes. — ¢ VLADIMIR
LEONTYEV for the ANKE collaboration — FZ-Jiilich, Jiilich, Germany

The ANKE Silicon Tracking Telescopes have to determine an absolute
particle energy with about 1% accuracy. A calibration by a-sources al-
lows to achieve that accuracy, if the dead layer thickness and structure of
the detector have been measured. One method, using a-particles of two
different energies will be presented. A combination of 23 Py and **Cm
as a-sources can be applied to realize the absolute calibration in the lab-
oratory. It is planned to use an a-source as a permanent monitor for the
telescope performance.

The time resolution of silicon detectors was investigated with two types
of preamplifier, chips VA32TA2 (ideas, Norway) and MATE3 (Saclay,

Raum: H

France). Laboratory measurements were carried out with a- and (-
sources under vacuum and in air. It allowed to investigate the trigger
time and resolution dependence on magnitude and spatial distribution of
the charge. The results of a- and S-measurements were cross-checked in
the overlapping energy region.

The Cologne Tandem-Accelerator provides a proton beam of precise
energy, which allows to study the functioning of the detector with differ-
ent particle ranges. In addition, it becomes possible to provide a direct
Time-of-Flight measurement with two detectors of the telescope. Thus,
the planned measurements at the accelerator will check the results of the
energy and time investigations in an independent way.

HK 32.4 Mi 15:00 H

Determination of the Analyzing Power A, in quasi-free pp and
np scattering with a Silicon Tracking Telescope at ANKE —
e ANDREAS MUSSGILLER for the ANKE collaboration — Institut fiir
Kernphysik, Forschungszentrum Jiilich — now at Physikalisches Institut
II, Universitdt Erlangen-Niirnberg

A beam-time in November of 2003 has been exploited to take data
with a Silicon Tracking Telescope that has been developed for the ANKE
spectrometer. In the experiment a deuteron beam of 2.4 GeV/c with eight
different combinations of vector and tensor polarizations impinged on an
unpolarized hydrogen cluster jet target.

From the obtained data it was possible to determine the analyzing
powers A, and Ay, for dp-elastic, and A, for pp- and np-quasi elastic
scattering. The performance of the Silicon Tracking Telescope and the
analysis will be outlined, and first results will be presented.

HK 32.5 Mi 15:15 H

Challenges for solid state tracking detectors in nuclear physics
experiments at FAIR — e¢OLEG KiISELEV for the R3B collaboration

Institut fiir Kernchemie, Universitdt Mainz

A versatile reaction setup with excellent efficiency, acceptance, and
resolution for kinematically complete measurements of reactions with
high-energy radioactive beams will be installed at the focal plane of the
new fragment separator at the new accelerator facility FAIR planned at
GSI. The combination of a superconducting large-acceptance dipole with
high-resolution tracking and time-of-flight detectors will provide signifi-
cant improvements in momentum resolutions for heavy fragments, light-
charge particles, and neutrons. The set of thin double-sided Si microstrip
detectors will be developed for the detection of the light recoiling particles
in a wide range of energies. The system should be able to work with the
different target, including the liquid hydrogen and helium targets placed
inside a ball of the crystal calorimeter. The unique feature of the target
recoil system is a high angular, energy resolution and an identification of
the particles for a wide variety of scattering experiments, such as heavy-
ion induced electromagnetic excitation, knockout and fragmentation, or
light-ion (in)elastic and quasi-free scattering in inverse kinematics. The
results of the design studies, simulations and the first beam test of the
prototypes will be presented.

HK 32.6 Mi 15:30 H
Ein Silizium-Detektorsystem zur Spur- und Vertexmessung im
CBM-Experiment bei FAIR — ¢JOHANN M. HEUSER fiir die CBM-
Kollaboration — Gesellschaft fiir Schwerionenforschung mbH, Darmstadt
Mit dem Compressed Baryonic Matter-Experiment soll an der
zukiinftigen internationalen Beschleunigeranlage FAIR der GSI stark
wechselwirkende Materie bei hohen Baryonendichten untersucht wer-
den. Das CBM-Experiment wird als Fixed Target-Experiment am SIS-
300 Synchrotron geplant, das Schwerionenstrahlen mit Energien bis zu
45 GeV/Nukleon liefern wird. Zu den besonders interessanten aber
herausfordernden Messungen, die Auskunft iiber Eigenschaften dichter
Kernmaterie liefern konnen, gehéren hadronische Zerfille von D-Mesonen
und leptonische Zerfélle leichter Vektormesonen.
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Die zentrale Komponente des Experiments ist ein Silizium-Spur-
und Vertexdetektor hochster Leistungsfahigkeit zur exklusiven Bahn-,
Impuls- und Vertexmessung geladener Teilchen. Zu den technologischen
Herausforderungen bei der Detektorentwicklung zéhlen besonders diinne
Siliziumsensoren, extreme Strahlungstoleranz, hohe Ortsauflésung und
schnelle Auslese ohne zentralen Trigger.

Der Beitrag diskutiert das Konzept des CBM-Spur- und Vertexdetektors
anhand von Anforderungen an die Messung wichtiger Prozesse und gibt
einen Ausblick auf die begonnene Entwicklung der Sensoren.

HK 32.7 Mi 15:45 H
Tracking in the Silicon Tracker System of the CBM Experiment
using Hough Transform — eCHRISTIAN STEINLE, JOACHIM GLASS,
and REINHARD MANNER — Lehrstuhl fiir Informatik V, Universitét
Mannheim

The planned CBM fixed-target experiment produces up to 10 million
nucleus-nucleus collisions per second, with multiplicities of up to 1000
particles.

In this paper we describe an adaptation of the Hough transform for
the tracking of particles in the CBM STS detector, together with a pos-
sible implementation of the algorithm in hardware using FPGA (field
programmable gate array) as a level-1 trigger.

Simulations of the Hough transform with central Au+Au data show
an efficiency over 90 %. The processing time using FPGA processors is
in the order of 10 to 100 microseconds.

HK 33 Physik mit schweren Ionen

Zeit: Mittwoch 14:00-16:00

HK 33.1 Mi 14:00 D

Recent results from PHENIX — eOLIVER ZAUDTKE for the
PHENIX collaboration — Institut fiir Kernphysik, Miinster, Germany
Results of PHENIX accomplished in the first three years of operation
are summarized in the PHENIX White Paper [1]. Since then new data
have been analysed which provide a better understanding of the prop-
erties of the dense partonic matter produced at RHIC. In this talk an
overview of new PHENIX results such as the nuclear modification factor
for heavy quarks, flow of heavy quarks, thermal photons at low py and
J/W suppression is given. This will be followed by a more detailed de-
scription of 7°, 1 and direct-photon production in p+p, d+ Au, Cu+Cu
and Au + Au at various center-of-mass energies.
(1] K. Adcox et al., Nucl. Phys. A757 (2005) 184

HK 33.2 Mi 14:15 D

Neutral Pion Production in Cu+Cu Collisions at
Vsvy =22.4 GeV measured with PHENIX — eCHRISTOPH
BAuMANN for the PHENIX collaboration Institut fiir Kernphysik,
Westfilische Wilhelms-Universitdt Miinster, Wilhelm-Klemm-Str. 9,
48149 Miinster

After a strong suppression of the neutral pions has been seen by the
PHENIX experiment at RHIC, various runs at different center-of-mass
energies and with different nuclei were carried out in the last running
period in order to chart the energy dependence of this and other effects
that are regarded as signatures for a possible Quark-Gluon Plasma. In
this talk, neutral pion yields from the Cu+Cu run at the injection energy
of \/syn = 22.4 GeV measured with the electromagnetic calorimeter of
PHENIX will be presented. From these yields the Rop and R44 are cal-
culated. As the energy of the analyzed run is near the maximum energy
of the CERN-SPS accelerator, comparisons between the RHIC and the
CERN results will be shown.

Gruppenbericht HK 33.3 Mi 14:30 D

Thermodynamische Eigenschaften von Au+Au Kollisionen bei
RHIC im QGSM — ¢GERHARD BURAU, JOHANNES BLEIBEL, CHRIS-
TIAN FucHs und AMAND FASSLER — Institut fiir Theoretische Physik,
Universitéit Tiibingen, Auf der Morgenstelle 14, D-72076 Tiibingen

Wir présentieren thermodynamische Charakteristika von ultra-
relativistischen Au+Au Kollisionen bei RHIC mit Schwerpunktener-
gien von /syy = 200 GeV, die wir im Rahmen eines mikroskopi-
schen Transportmodells — des Quark-Gluon-String-Modells (QGSM) —
extrahiert haben. Neben der zeitlichen Entwicklung der lokalen Ener-
giedichte sowie der transversalen und longitudinalen Driicke sind auch
die Aquilibrierungszeiten des Systems betrachtet worden. Im Gegensatz
zu einer vollstindigen Aquilibrierung, die selbst in zentralen Schwer-
ionenreaktionen kaum erreicht wird, bauen sich lokal prd-dquilibrierte
Zusténde auf kurzen Zeitskalen auf. Die Energiedichten dieser Zusténde
iiberschreiten dabei deutlich die kritische Energiedichte von ungefiahr
1 GeV fm™3, wie sie fiir den QCD-Phaseniibergang im Rahmen von Git-
terrechnungen vorhergesagt wurde. Zusétzlich zu diesen Resultaten zei-
gen wir, dass die mikroskopisch ermittelten Energiedichteprofile zur Ei-
genzeit 7 = 1 fm/c durchaus mit entsprechenden Annahmen fiir Anfangs-
verteilungen der Energiedichte in hydrodynamischen Modellrechnungen
vergleichbar sind. (gefordert durch BMBF)

Raum: D

HK 33.4 Mi 15:00 D
Parton Cascade: A tool for studying partonic dynamics in ultra-
relativistic heavy-ion reactions — eZHE XU!, ANDREJ EL', JENS
FIEDLER', OLIVER FOCHLER', KAl GALLMEISTER?, and CARSTEN
GREINER' — !Institut fiir Theoretische Physik, Johann Wolfgang Goethe
Universitdt Frankfurt — 2Institut fiir Theoretische Physik, Universitit
Giessen
We report the status of the present investigations of partonic dynamics
in ultrarelativistic heavy-ion reactions using a microscopical 3+1 dimen-
sional parton cascade including gluonic inelastic gg<->ggg scatterings.
The major emphasis is put on the understanding of the dominant role
of gg<->ggg scatterings in thermalization and its dependence on the
choosen initial conditions of partons. We also show the recent results
concerning elliptic flow and jet-quenching for Au+Au collisions at RHIC
energy.

HK 33.5 Mi 15:15 D
Jet Quenching durch QCD-Streuung in einem Quark-Gluon
Plasma — eKORINNA ZAPP — Physikalisches Institut, Philosophen-
weg 12, 69120 Heidelberg
Energetische Quarks und Gluonen verlieren beim Durchqueren eines
Quark-Gluon Plasmas (QGP) einen substantiellen Teil ihrer Energie.
Dies fithrt zu einer verminderten Produktion von Hadronen, wie sie bei
RHIC beobachtet wird. Die theoretischen Aktivitiaten haben sich bis-
her auf induzierte Gluon-Bremsstrahlung als Energieverlustmechanismus
konzentriert, aber in letzter Zeit hat sich herausgestellt, dass auch Ener-
gieverlust durch Streuung eine wichtige Rolle spielt. Wir stellen ein Mo-
dell fiir weiche QCD-Streuung eines harten Partons in einem QGP vor.
Die Arbeit mit Monte Carlo Simulationen erméglicht eine detaillierte
Behandlung nicht nur der Streuprozesse, sondern auch der Zeitentwick-
lung des Plasmas, geometrischer Aspekte ect. Diese weichen Streuungen
tragen signifikant zum gesamten Energieverlust bei. Auflerdem kann der
so geschaffene Rahmen zu Untersuchungen der allgemeinen Eigenschaf-
ten des Energieverlusts von Partonen, die weit iiber die Grenzen eines
bestimmten Modells hinausgehen, genutzt werden.

HK 33.6 Mi 15:30 D
Partonic energy loss of high-p; jets — eOLIVER FOCHLER, ZHE
Xu, and CARSTEN GREINER — Institut fiir Theoretische Physik, J. W.
Goethe-Universitéit, Max-von-Laue-Str. 1, 60438 Frankfurt am Main
We investigate the energy loss of jets in a partonic medium. For this a
recent 3+1 dimensional Monte Carlo parton cascade including inelastic
multiplication processes gg < ggg is used. The stopping of high energy
jets is studied in a static medium as well as in nucleus-nucleus collisions at
RHIC-energy. The calculated suppression of high-pr partons in a central
Au-Au collision will be compared with experimental data.

HK 33.7 Mi 15:45 D
Das Compressed Baryonic Matter (CBM) Experiment
bei FAIR — eCrLAUDIA HOEHNE fiir die CBM-Kollaboration —
Gesellschaft fuer Schwerionenforschung (GSI), Darmstadt

Das Ziel der Experimente mit dem Compressed Baryonic Matter
(CBM) Detektor an der zukiinftigen Beschleunigeranlage FAIR ist die Er-
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forschung der Struktur und der Zustandsgleichung baryonischer Materie
bei hochsten Dichten, wie sie z.B. auch im Zentrum von Neutronenster-
nen auftreten. Dies beinhaltet die Suche nach dem Phaseniibergang von
hadronischer zu partonischer Materie und seinem kritischen Endpunkt
und nach Hinweisen auf die Restauration der Chiralen Symmetrie. Das
CBM Experiment konzentriert sich auf die Messung sensitiver Proben
wie Dileptonenpaare, Teilchen mit charm und strange Quarks, Korrela-

HK 34 Elektromagnetische

Zeit: Mittwoch 16:30-18:30

Gruppenbericht HK 34.1 Mi 16:30 F

Radiative corrections to (e,€e'p) experiments — Going beyond
peaking and soft photon approximation — eFLORIAN WEISSBACH,
KA1 HENCKEN, DANIELA ROHE, INGO SicK, and DIRK TRAUTMANN
— Universitét Basel, Departement fiir Physik und Astronomie, CH - 4056
Basel, Switzerland

Exclusive electron scattering experiments are subject to QED ra-
diative corrections [J. Schwinger, Phys. Rev. 75, 898 (1949)], like
e.g. bremsstrahlung. These corrections can be calculated exactly in pure
QED and to a good accuracy including hadronic loops. But most (e, ¢'p)
data analysis procedures consider these radiative corrections only approx-
imatively, using both the peaking approximation and the soft photon ap-
proximation [R. Ent et al., Phys. Rev. C 64, 054610 (2001)]. Both approx-
imations have their limitations [F. Weissbach et al., nucl-th/0411033]. We
show that the peaking approximation can be removed from data analysis
completely. And we introduce a method to remove the soft photon ap-
proximation partially for multi-photon bremsstrahlung. Removal of the
peaking approximation improves the discreption of the angular photon
distribution considerably. And removal of the soft photon approximation
could have an impact on Rosenbluth data analyses [P. Guichon, M. Van-
derhaeghen, Phys. Rev. Lett. 91, 142303 (2003)].

Gruppenbericht HK 34.2 Mi 17:00 F

Inclusive 7° and jet production and double longitudinal spin
asymmetries in polarized p+p collisions at RHIC oF'RANK
SIMON for the STAR collaboration — Massachusetts Institute of Tech-
nology, Cambridge, MA, USA

The spin physics program of RHIC makes collisions of polarized pro-
tons at an energy of \/syy = 200 GeV available. Due to its large ac-
ceptance tracking detectors and electromagnetic calorimeters, the STAR
experiment has the unique capability of measuring inclusive 7° and inclu-
sive jet production in these reactions. One of the main objectives of these
measurements is the determination of the polarized gluon distribution via
the double longitudinal spin asymmetries.

We present first measurements of the longitudinal spin asymmetry for
inclusive jet and 7° production. The results are compared to expectation
from NLO QCD calculations and place constraints on the possible gluon
polarization in the nucleon. A preliminary cross section measurement
for inclusive 7° and jet production in unpolarized p-+p collisions will be
presented, compared to NLO QCD calculations.

HK 34.3 Mi 17:30 F

Elektromagnetische Prozesse in der Pion-Kernstreuung im
COMPASS Experiment — eANNA-MARIA DINKELBACH, JAN
FRrIEDRICH, ROLAND KUHN, STEPHAN PAUL, LARS SCHMITT, BORIS
GRUBE, SERGEI GERASSIMOV, BERNHARD KETZER, MATTHIAS
BECKER, QUIRIN WEITZEL, IGOR KONOROV, SEBASTIAN NEUBERT,
PuiLipp  TUNKA, STEFANIE GRABMULLER, THIEMO NAGEL und
FroriAN Haas — TU-Miinchen Physik-Department E18

Das COMPASS Experiment (CERN NA58) hat in einer dreiwdchigen
Pilotstrahlzeit Ende 2004 mit einem negativ geladenem 190 GeV Ha-
dronstrahl weiche Reaktionen untersucht. Bei der Streuung von Pionen
im Coulombfeld von Bleikernen werden die Primakoff-Reaktionen beob-
achtet. Im Falle der Produktion eines reellen Photons, welches Comp-
tonstreuung in inverser Kinematik entspricht, hat man hier Zugang zu
den elektromagnetischen Polarisierbarkeiten der Strahlteilchen. Deswei-

tionen und Fluktuationen. Dies erfordert den Nachweis von Hadronen
und Leptonen mit grofler Akzeptanz in Kern-Kern Stéfien mit hohen
Multiplizitdaten und Reaktionsraten. Die Identifizierung von Teilchen mit
charm Quarks (D-Mesonen) stellt besonders hohe Anforderungen an die
Prézision der Bestimmung von Sekundérvertizes. Im Vortrag werden der
geplante Experimentaufbau, laufende Detektorentwicklungen und einige
Ergebnisse von Machbarkeitsstudien vorgestellt.

und Hadronische Sonden

Raum: F

tern untersuchen wir die diffraktive Produktion von 3 geladenen Pionen
(7= A — 7~ ntr~ A) und der Bestimmung von Momenten in der Winkel-
verteilung. Wir présentieren den Messaufbau sowie den Status der lau-
fenden Analysen. *Diese Arbeit wird unterstiitzt vom BMBF and dem
Maier-Leibnitz-Labor, Garching.

HK 34.4 Mi 17:45 F

Precision measurement of the proton charge radius with elas-
tic electron scattering® — eI. PYSMENETSKA, P. VON NEUMANN-
CosEL, S. RATHI, A. RICHTER, G. SCHRIEDER, and A. SHEVCHENKO
— Institut fiir Kernphysik, Technische Universitdt Darmstadt

A precise measurement of the proton charge radius is an old, but still
open problem. Interest is renewed by extremely precise Lamb Shift mea-
surements [1] requiring higher-order QED corrections for their interpre-
tation depending on the proton charge radius. Existing measurements
show a considerable scattering of results. A new precision experiment us-
ing elastic electron scattering is now in preparation at the S-DALINAC,
where backscattered protons instead of the electrons will be measured.
This new method has many advantages. For example, one can measure
range of momentum transfers with a single setup, thereby avoiding prob-
lems with the relative normalization. Recent test measurements demon-
strate the feasibility of such a kind of experiment, but at the same time
show several problems to be solved first. Preliminary results and conclu-
sions are discussed.
[1] S.G.Karshenboim, arXiv:hep-ph/9712347
*Supported by the DFG through SFB 634.

HK 34.5 Mi 18:00 F

Production of heavy quarks in hadron-hadron collisions —
¢JOHANN RIEDL, MARCO STRATMANN, and ANDREAS SCHAFER —
Universitdat Regensburg, 93040 Regensburg

The production of heavy quarks in polarised proton-proton collisions
at BNL-RHIC is one of the processes which can give information about
the currently largely unconstrained gluon polarisation Ag in the nucleon.
For this purpose the calculation of the relevant cross sections in next-to-
leading order of QCD perturbation theory is presented. The difference
of the differential cross sections for the production of heavy quarks and
antiquarks, the so-called charge asymmetry, is directly sensitive to next-
to-leading order corrections. Phenomenological studies for BNL-RHIC,
LHC and TeVatron are given.

Supported by BMBF

HK 34.6 Mi 18:15 F

BLM Renormalization Scale-Fixing for Complex Scattering
Amplitudes — oFELIPE J. LLANES-ESTRADA! and STANLEY J.
BRODSKY? Depto. Fisica Teorica I, Universidad Complutense de
Madrid, 28040 Madrid, Spain — 2Theory Group, Stanford Linear
Accelerator Center, 94025 Menlo Park, CA, USA

We show how to fix the BLM renormalization scale for hard-scattering
exclusive processes such as deeply virtual meson electroproduction by
applying the BLM prescription to the imaginary part of the scattering
amplitude, and employing a fixed-t dispersion relation to obtain the real
part. In this way we resolve the ambiguity in BLM renormalization scale-
setting for complex amplitudes. For this purpose we compute the H Gen-
eralized Parton Distribution in the perturbative quark-diquark model for
the parton-proton scattering amplitude.
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HK 35 Kernphysik/Spektroskopie

Zeit: Mittwoch 16:30-18:30

Gruppenbericht HK 35.1 Mi 16:30 C
Bestimmung von Zustandsdichten niedrigliegender 0*-Zustinde
mittels (p,t) Transferreaktionen. — eJ. JoLie!, N. BRAUN!, S.

Hemze!, C. Scrorr!, O. MOLLER!, D. MUECHER!, P. VON BRENTA-
Nol, D. A. MEYER?, R.F. CasTEN?, R. KRUECKEN?, H.-F. WIRTH®,
T. FAESTERMANN?, M. MagHOUB?, M. REITHNER?, G. GRAW?, R.
HERTENBERGER* und D. BUCURESCU® — !nstitut fiir Kernphysik,
Universitit zu Koln, D-50937, Koln — 2WNSL, Yale University, New
Haven, USA 3Physik Department, TU-Miinchen, D-85748 Garching
— 4Sektion Physik, LMU-Munchen, D-85748 Garching — °NIPN, Bucha-
rest, Romania

Bei unserer systematischen Untersuchung von acht gerade-gerade
Atomkernen aus dem Bereich der seltenen Erden mittels (p,t)-
Transferreaktionen konnten wir 96 0"-Zustéinde identifizieren, davon 67
bislang unbekannte [1]. Dazu wurde das Garchinger Q3D-Spektrometer
mit seiner Auflésung von 4 keV bei 22 MeV Tritonen genutzt. Die ge-
messene Zustandsdichte bis 2.5 MeV erlaubt es, eine Vohersage des Ver-
haltens dieser Zustandsdichte am sphérisch-deformierten Quantenpha-
seniibergang zu iiberpriifen: die Dichte der Zustédnde erreicht dort ein
Maximum fiir den Ubergang zwischen sphérischen und oblaten Atom-
kernen [2]. Wir konnten diese Vohersagen mit den experimentellen Er-
gebnissen bestétigen [1]. Diese Arbeit wurde durch die DFG (JO391/2-3,
C4-Gr894/2-3 und Kr2326/1) gefordert. [1] D. A. Meyer et al. subm. to
Phys. Rev. Lett. [2] P. Cejnar and J. Jolie, Phys. Rev. E61 (2000) 6237.

Gruppenbericht HK 35.2 Mi 17:00 C

Untersuchung der Pygmydipolresonanze in (a, a’y) Koinzidenz-
experimenten * — eD. SAVRAN', P. DENDOOVEN?, M.N. HARAKEH?,
J. HASPER!, A. MATIC?, A.M. VAN DEN BERG?, H.J. WORTCHE? und
A. Z1LGes' — 'nstitut fiir Kernphysik, TU Darmstadt, D-64289 Darm-
stadt — 2Kernfysisch Verneller Instituut, NL-9747 Groningen, Nieder-
lande

Die Pygmydipolresonanz (PDR) wurde in den letzten Jahren in zahl-
reichen Kernen systematisch untersucht. In stabilen Kernen wurde dazu
meist die Methode der Kernresonanzfluoreszenz (KRF) benutzt, so z.B.
in den Ca-Isotopen [1] und den N=82 Isotonen [2]. In instabilen neutro-
nenreichen Kernen verwendet man die Methode des Coulombaufbruchs in
inverser Kinematik [3]. Um den Isospin Charakter dieser Anregungsmo-
de zu untersuchen, wurden («, ') Koinzidenzexperimente am Big-Bite
Spektrometer (BBS) des KVI durchgefiihrt. Die koinzidente Messung von
Anregungs- und Zerfallsenergie, zusammen mit der sehr guten Energie-
auflosung der y-Detektoren, ermoglichten dabei die PDR von anderen
Anregungen im gleichen Energiebereich zu trennen. Erste Ergebnisse ei-
ner (o, ’y) Messung an °Ce werden priisentiert. Der Vergleich der Er-
gebnisse mit Resultaten aus KRF Experimenten ergibt klare Hinweise
auf eine deutliche Strukturierung der E1-Stérkeverteilung.

* gefordert durch die DFG (SFB 634), FOM und der EU im Rahmen
von EURONS.
(1] T. Hartmann et al.,Phys. Rev. Lett. 93 (2004) 192501
[2] A. Zilges et al.,Phys. Lett. B 542 (2002) 43
(3] P. Adrich et al.,Phys. Rev. Lett. 95 (2005) 132501

HK 35.3 Mi 17:30 C

Theory of Pygmy Dipole Resonances in Exotic Nuclei — eNADIA
TsoNEvVA and HORST LENSKE — Institut fiir Theoretische Physik, Uni-
versitit Giessen, Germany

The possible connection between neutron skins and low-energy dipole
excitations is investigated. For this purpose, a method incorporating both
HFB and multi-phonon QPM theory was developed [1]. The mean field
parameters can be determined self-consistently for every nucleus under
consideration. The evolution of the dipole strength with the neutron ex-
cess for the Z=50 isotopic chain and N=82 isotones is investigated. From
QRPA and QPM calculations a low-energy dipole strength concentrated
in the energy region £, ~ 6 — 8 MeV is obtained. The calculations are
compared to recent data from photon scattering experiments. The analy-
sis of the corresponding neutron and proton transition densities indicates
almost pure neutron oscillations at the nuclear surface such that a PDR
can be identified. The dependence of the PDR properties on the neu-
tron excess has been investigated. A close correlation between the total
PDR strength and the size of the neutron skin could be identified [1].

Raum: C

An interesting point was to explain the PDR behaviour in nuclei close to
the transition from a neutron to a proton skin, e.g. °°Sn-119Sn, possibly
transforming the neutron PDR mode into a proton. An important step in
the understanding of the dipole spectra is to disentangle the PDR states
from the low-energy two-phonon dipole states. This is achieved by using
the QPM approach with up to three-phonon configurations. Supported
by DFG, project Le 439/2-5.

[1] N. Tsoneva, H. Lenske, Ch. Stoyanov, Phys. Lett. B 586 (2004) 213.

HK 35.4 Mi 17:45 C
Binary fission and Coplanar Ternary Cluster Decay from
Hyper-deformed States in °Zn. — eV. ZHEREBCHEVSKY! >3 W.
VON OERTZEN™?| D. KAMANIN?, S. THUMMERER!, H.G. BOHLEN!,
B. GEBAUER!, Tz. KokALOVA!, CH. ScHuLz!, and C. WHELDON!
— '"Hahn-Meitner-Institut, Berlin, Germany — 2Freie Univesitit Berlin,
Germany — 3St. Pertersburg State University, St. Petersburg, Russia
— *Flerov laboratory for Nuclear Reactions, Dubna, Russia
Binary and ternary cluster decay of %°Zn compound nuclei at high an-
gular momentum,formed in the * Ar + 2*Mg reaction at Ey;,(36Ar) = 195
MeV, have been measured in a unique kinematic coincidence set-up con-
sisting of two large area position sensitive (x,y) gas detector telescopes
with Bragg-ionisation chambers(BRS). The BRS gives the opportunity to
measure the reaction angles in- and out-of-plane and through Bragg-curve
spectroscopy a complete identification of the nuclear charge for different
final channels. Also the yields of the binary and non-binary channels with
missing mass up to A=18 have been determined. We observed very nar-
row out-of-plane angular correlations for two heavy fragments emitted in
either purely binary events or in events with a missing mass consisting
of 2 and 3 a-particles. The latter correlations are interpreted as ternary
fission decay from compound nuclei at high angular momenta through
an elongated (hyper-deformed) shape with very large moment of inertia,
where the lighter mass in the neck region remains at rest or with very
low momentum in the center of mass.

HK 35.5 Mi 18:00 C
Ternary fission within statistical approach — e ALEXANDER AN-
DREEV'?, GURGEN ADAMIAN?, NIKOLAI ANTONENKO!?, SVETLANA
IVANOVA?, SERGEY KUKLIN?, and WERNER SCHEID! — !Institut fiir
Theoretische Physik der Justus-Liebig-Universitét, Giessen, Germany —
2Joint Institute for Nuclear Research, Dubna, Russia
The formation of the ternary system is considered as the second step
after the formation of the binary system by extracting one or several
alpha-particles and neutrons from one or both binary fragments in the
region of their interaction. Using this model, the charge number distri-
butions for fission of the heavy nucleus 2*2Cf and the light nucleus 5°Ni
accompanied by various light charged particles (LCP) are described. The
relative yields of different LCPs are calculated for fission of 252Cf. Based
on the calculations of the excitation energy at scission, the neutron mul-
tiplicity distributions from the primary fission fragments of 252Cf are
obtained. The mean total kinetic energy of fission fragments is also de-
scribed. The results are compared with the experimental data.

HK 35.6 Mi 18:15 C

Nonexistence of low-energy symmetric fission — eGENEVIEVE
MOUZE — University of Nice, France

The so-called symmetric (or bimodal) fission is nothing else than a
partially barrier-free asymmetric fission. In the narrowly symmetric fis-
sion mode of 258Fm (s.f.) (1), the width of only 8 u of the peak at
symmetry of the fragment mass spectrum results from the fact that for
only two fragment pairs ( 1285n-130Sn, 126Sn-132Sn) the total binding
energy- release Q is greater than their individual Coulomb barrier B. The
sphericity correction to apply to B for Sn-fragment pairs of 258Fm can
be determined. The broadly symmetric mass spectrum observed in trans-
Md nuclei (e.g.266Hs) results from the greater number of mass splits for
which Q is greater than B. These observations show that the concept of
fission barrier has to be revisited. Here the major role is played by the
electrostatic properties of individual binary configurations. But another
kind of fission barrier can result from the lack of activation energy of a
primordial dinuclear system (e.g. 208Pb-28Ne in 238U). (1) D.C. Hoff-
man et al., Los Alamos Report UR - 77, 29 01(1977); E.K. Hulet et al.
P.R.C.21 (1980) 966.
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Gruppenbericht HK 36.1 Mi 16:30 B

Die Deltaresonanz in effektiver Feldtheorie — eNATALIA WIES!,
CHRISTIAN HACKER!, JAMBUL GEGELIA? und STEFAN SCHERER!
— Mnstitut fiir Kernphysik, Johannes Gutenberg-Universitiit Mainz, J.J.
Becherweg 45, 55099 Mainz — 2High Energy Physics Institute of TSU ,
Thilisi, Georgia

Die Deltaresonanz wird als expliziter Freiheitsgrad in der baryonischen
chiralen Storungstheorie betrachtet. Die allgemeinsten Wechselwirkungs-
terme von Pionen, Nukleonen und Deltas, die alle zugrundeliegenden
Symmetrien erfiillen, werden konstruiert. Das Problem der Konsistenz
der Wechselwirkungsterme wird analysiert, das bei Systemen mit Spin
$\geq$ 1 aufgrund der Zwangsbedingungen eine grofe Rolle spielt. Zu-
sammen mit dem EOMS- bzw. Infrarotrenormierungsschema erhalten
wir einen manifest lorentzinvarianten Formalismus mit einem systema-
tischen Zahlschema. Der so erarbeitete Formalismus wird zur Berech-
nung der Nukleonmasse, des Pion-Nukleon-Sigmaterms, sowie der Pion-
Nukleonstreuung angewendet.

\Zitat{1}{C. Hacker, N. Wies, J. Gegelia und S. Scherer, arXiv:hep-
ph/0505043, akzeptiert zur Verdffentlichung in Phys. Rev. C (2005).}

Gruppenbericht HK 36.2 Mi 17:00 B

Coupled-channel study of crypto-exotic baryons with charm —
e JULIAN HOFMANN and M.F.M. Lurz — GSI, Planck Str. 1, 64291
Darmstadt

Identifying a zero-range exchange of vector mesons as the driving force
for the s-wave scattering of pseudo-scalar mesons off the baryon ground
states, a rich spectrum of molecules is formed. We argue that chiral sym-
metry and large-N, considerations determine that part of the interaction
which generates the spectrum. An anti-triplet of bound states with neg-
ative charm is predicted. We suggest the existence of strongly bound
crypto-exotic baryons, which contain a charm-anti-charm pair. A narrow
nucleon resonance is found at mass 3.52 GeV. It is a coupled-channel
bound state of the (. N), (D X.) system. This resonance is part of an
octet. Furthermore a singlet hyperon states at mass 3.23 GeV is observed
as a consequence of coupled-channel interactions of the (D, A.), (D Z,)
states. Most striking is the small width of about 1 MeV. The octet states
may be significantly broader due to a strong coupling to channels con-
taining an n’. The two so far observed s-wave baryons with charm one
are recovered. We argue that the A.(2880) is not a s-wave state. In addi-
tion to those states we predict the existence of about ten narrow s-wave
baryon states with masses below 3 GeV.

HK 36.3 Mi 17:30 B

Light Cone Sum Rules for v*N — A Transition Form Factors
— oGERHARD PETERS!, VLADIMIR BRAUN!, ALEXANDER LENZ!, and
ANATOLY RADYUSHKIN?? — lUniversitaet Regensburg, D-93040 Re-
gensburg — 20ld Dominion University, Norfolk, VA 23529 — 3Jefferson
Laboratory, Newport News, VA 23606, USA

In this talk a theoretical framework is suggested for the calculation of
v*N — A transition form factors using the light-cone sum rule approach.
Leading-order sum rules are derived and compared with the existing ex-
perimental data. We find that the transition form factors in a several GeV
region are dominated by the “soft” contributions that can be thought of
as overlap integrals of the valence components of the hadron wave func-
tions. Our results for the dominant magnetic form factor Gy (Q?) are
rather close to the experimental data in the region above Q% ~ 2 GeV2.
We believe that the light-cone sum rule approach currently offers the best
compromise between theoretical rigor and the applicability to present
and planned experiments involving elastic and transition form factors for
baryons. One goal of such studies is to determine nucleon distribution
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amplitudes from the data on form factors, similar as parton distributions
are extracted from the measured deep inelastic structure functions. This
work presents a step in this direction.

HK 36.4 Mi 17:45 B

The coupled-channel analysis of the KA photoproduction in the
nucleon resonance energy region — eVITALY SHKLYAR, HORST
LENSKE und ULRICH MOSEL — Institut fiir Theoretische Physik, Uni-
versitit Giessen, Germany

The coupled—channel problem for the reactions TN — 7N, 27N, nN,
wN, KA, KY and YN — yN, nN, wN, KA, KY is solved within a uni-
tary effective Lagrangian approach. Recent experimental data on KA
photoproduction in the nucleon resonance energy region from CLAS,
SPAHIR, and SPring-8 are analysed to extract the nucleon resonance
contibution for the process of interest. The results of calculations and
the resonance couplings to the KA final state are presented and discus-
sed.
Supported by FZ Jiihlich.

HK 36.5 Mi 18:00 B

New Approaches in Relativistic Mean-Field Calculations of Nu-
clei — oSTEFAN TYPEL — GSI, Darmstadt, Germany

Modern relativistic mean-field models describe ground state proper-
ties of atomic nuclei with great success. The nucleon wave functions are
found by solving the Dirac equation with scalar and vector self-energies.
In standard approaches the Dirac Hamiltonian is diagonalized in a set
of basis functions (e.g. of the harmonic oscillator) or on a mesh after
discretization. As an alternative, a relativistic extension of the Lagrange
mesh method is presented. It combines the virtues of both approaches
and gives very accurate results with little computational effort.

A correct description of pairing effects is essential for extracting, e.g.
one-nucleon separation energies. In conventional calculations the Hartree-
Bogoliubov method or the even simpler BCS approach is used with well-
known deficiencies. In this contribution, an approach beyond the mean-
field description is discussed that is based on a shell-model like diago-
nalization with a certain residual pairing interaction. For a consistent
treatment of pairing in deformed and spherical nuclei, angular momen-
tum projection has to be considered.

HK 36.6 Mi 18:15 B

Modellunabhiéingige Untersuchung der Diracstruktur der
Nukleon-Nukleon Wechselwirkung — ¢OLIVER PLOHL, CHRISTI-
AN Fucus, ErRiCc VAN DALEN und AMAND FAESSLER — Institut fir
Theoretische Physik, Universitit Tiibingen, Auf der Morgenstelle 14,
D-72076 Tiibingen

Relativistisch sowie nicht-relativistisch formulierte moderne Nukleon-
Nukleon Potentiale (Bonn, CD-Bonn, Nijmegen, Argonne, Idaho, Vi)
werden mit Hilfe von Projektionsmethoden auf eine relativistische Opera-
tor Struktur abgebildet. Dies erlaubt es, diese zum Teil sehr unterschied-
lichen theoretischen Ansétze auf der Ebene von covarianten Amplituden
zu vergleichen. Es wurde eine bemerkenswerte Ubereinstimmung aller
Potentiale festgestellt. Ausgehend von den covarianten Amplituden léasst
sich die relativistische Selbstenergie ¥ in Kernmaterie in Hartree-Fock
Naherung berechnen. Als Konsequenz der relativisitischen Beschreibung
treten in Kernmaterie, unabhéngig vom verwendeten Potential, mehre-
re hundert MeV grosse skalare und vektorielle Felder auf. Die Existenz
dieser grofien Felder ist somit eine modellunabhéngige Eigenschaft der
Nukleon-Nukleon Wechselwirkung, welche bereits durch deren Vakuum-
struktur erzwungen wird. Die Grofenordnung der Skalar/Vektor-Felder
ist bereits auf Tree Level festgelegt.
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HK 37.1 Mi 16:30 E

Der !®"Re(y,n)-Wirkungsquerschnitt nahe der Neutronen-
schwelle * — S. MULLER, J. HASPER, K. LINDENBERG, K.
SONNABEND und A. ZILGES — Institut fiir Kernphysik, TU Darmstadt,
D-64289 Darmstadt

Der ®¥7Re(7,n)-Wirkungsquerschnitt wurde mit der Methode der Pho-
toaktivierung nahe der Neutronenschwelle S,, = 7.363 MeV am supralei-
tenden Elektronenbeschleuniger S-DALINAC vermessen [1]. Neben der
Diskussion der experimentellen Methode und der Ergebnisse wird die
Mboglichkeit besprochen, Riickschliisse auf den Wirkungsquerschnitt der
inversen Reaktion ¥ Re(n,y) zu schlieBen. Hierzu werden die experimen-
tellen Ergebnisse mit zwei statistischen Modellrechnungen verglichen.
Der Wirkungsquerschnitt der Reaktion ' Re(n,v) bestimmt das Verzwei-
gungsverhéltniss im s-Prozess und ist fiir das Verstédndniss des Re-Os-
Chronometers [2] von Bedeutung.
*Gefordert durch die DFG (SFB 634) und das BMBF (06 DA 115)
(1] S. Miiller et al., submitted to Phys. Rev.C
[2] D.D. Clayton, Astrophys. J. 139, 637 (1964)

HK 37.2 Mi 16:45 E

The ”weak”r-process around doubly semi-magic ''""Zr — eF.
ScuerTZ?, J. PEREIRA%2, H. ScHATz?, A. WOHR?, and K.-L.
KrATZ'? for the NSCL-MSU-03034-05028 collaboration — !Inst. fiir
Kernchemie & HGF-VISTARS, Univ. Mainz, Germany — 2NSCL/MSU
& JINA, USA — 3ISNAP, Univ. of Notre Dame, USA

Independently, the phenomenon of ”shell quenching” far from [-
stability as well as the possible local occurrance of tetrahedral shapes,
predict a new subshell at N=70. Combined with the well-known subshell-
closure at Z=40, 1°Zr would become a (quasi-) spherical r-process iso-
tope, replacing the classical N=82 ”waiting point” '22Zr. In order to
verify these predictions, a dedicated experiment has been performed at
the A1900 fragment separator of NSCL/MSU. First results and their
implications on the "weak” r-process will be presented.

HK 37.3 Mi 17:00 E

Suche nach solaren Axionen mit dem CCD-Detektor in CAST
— eDoNGHWA KANG, H. FISCHER, J. FraNz, F.H. HEInsiUS, K.
KONIGSMANN und J. VOGEL fiir die CAST-Kollaboration — Physikali-
sches Institut, Universitiat Freiburg

Mit dem CAST-Experiment (CERN Axion Solar Telescope) am CERN
wird nach solaren Axionen mit Energien von einigen keV gesucht, die
im Inneren der Sonne erzeugt werden kénnen. Diese Axionen werden in
einem 9T Feld eines supraleitenden LHC Magneten in Photonen kon-
vertiert. An den Enden des 10m langen Dipol-Magneten sind drei ver-
schiedene Detektoren installiert, die im Energiebereich bis 10keV auf
Photonen sensitiv sind. Der Magnet wird vertikal in einem Winkelbe-
reich von -8° bis +8° und horizontal von -40° bis +40° der Sonnenbahn
nachgefahren.

Bei Sonnenuntergang registiert eine Time-Projection-Chamber an bei-
den Strahlrohr-6ffnungen des Magneten die erzeugten Photonen. Bei Son-
nenaufgang werden die Photonen mit einer CCD-Kamera und einer
MicroMega-Kammer aufgenomen. Die CCD-Kamera registriert die Pho-
tonen im Fokus eines Rontgenspiegelteleskops mit sehr guter Quanten-
Effizienz. Aus den Messungen in 2003 konnte die Obergrenze der Axion-
Photon Kopplungskonstante fiir Axionmassen m, < 0.02eV gegeniiber
einem vorherigen Experiment mit einem Faktor 5 verbessert werden:
8ay < 1071°GeV~L. In diesem Vortrag werden die Ergebnisse der Mes-
sungen aus dem Jahr 2004 vorgestellt.

Diese Projekt wird mit Unterstiitzung des BMBF durchgefiihrt.

HK 374 Mi 17:15 E
Messung der Elektron-Asymmetrie A mit PERKEO II —
eDANIELA MUND!, HARTMUT ABELE!, MARKUS BREHM', JOCHEN
KREMPELY?, BASTIAN MARKISCH!, ALEXANDER PETOUKHOV?,
MARC SCHUMANN! und TORSTEN SOLDNER? Physikalisches
Institut Universitit Heidelberg — 2Institut Laue-Langevin, Grenoble

Messungen des Zerfalls des freien Neutrons sind eine interessante Al-
ternative zu Hochenergie-Experimenten, da sich im Neutronenzerfall die
schwache Wechselwirkung bei niedrigen Energien beobachten ldsst. Ein
Parameter der schwachen Wechselwirkung ist A = ga/gy, der mit V4,
dem ersten Element der CKM-Matrix, und der Lebensdauer 7 des Neu-

trons iiber |V,q| = 1/4908(2)/7(1 + 3)\2) verkniipft ist. A ldsst sich aus der

Elektron-Asymmetrie A bestimmen, die die Winkelkorrelation zwischen
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Neutronenspin und Elektronimpuls im Zerfall polarisierter Neutronen be-
schreibt.

Frithere Messungen der Asymmetrie A mit dem Elektronspektrometer-
PERKEO II ergaben eine Abweichung von 2.7¢ von der CKM-Unitaritiit.
Um die Prézision von V,4 zu erhdhen, wurde 2004 am Institut Laue-
Langevin (Grenoble) eine weitere Messung mit PERKEO II durch-
gefithrt. Dabei wurde die Neutronenpolarisation auf 99.7 % verbessert
und die Korrektur durch die Untergrundsystematik um einen Faktor 5
reduziert. Dadurch konnte der Fehler unserer vorherigen Messung hal-
biert werden. Die Ergebnisse dieser Messung werden hier présentiert.

HK 37.5 Mi 17:30 E
A Measurement of the Neutrino Asymmetry B in Neu-

tron Decay — eMARC SCHUMANN!, HARTMUT ABELE'!, MARC
DEISSENROTH!, MICHAEL KREUZ?, and TORSTEN SOLDNER?
!Physikalisches Institut, Universitit Heidelberg 2Institut

Laue-Langevin (ILL), Grenoble

Parity is maximally violated in the Standard Model of weak interac-
tion. Incomplete parity violation would modify the neutrino helicity in
particular and would be a hint for “new physics”.

The Neutrino Asymmetry B is the correlation between anti-neutrino
momentum and neutron spin in the decay of polarized neutrons. This
quantity is very sensitive to the neutrino helicity since the Standard
Model predicts the anti-neutrino to be emitted anti-parallel to its spin
direction. We have measured B with the electron spectrometer PERKEO
IT at the high flux reactor of the Institut Laue-Langevin (ILL). The in-
strument was equipped with a combined electron-proton detector in order
to measure both particles in coincidence to allow a reconstruction of the
neutrino. We will report on the experiment that can also be analyzed to
extract the proton asymmetry C' and present first results.

HK 37.6 Mi 17:45 E

PERKEO III - A New Neutron Decay Spectrometer
eBASTIAN MARKISCH, HARTMUT ABELE, DIRK DUBBERS, and MARC
SCHUMANN — Physikalisches Institut, Universitdt Heidelberg

The decay of free neutrons offers unique insight into the weak interac-
tion at low energies and allows high precision tests of the Standard Model.
E.g. did a recent measurement of the -asymmetry A (the asymmetry
in the angular distribution of electrons relative to the neutron spin) pre-
cisely derive the coupling strength of the charged weak interaction and
Viua, the first element of the CKM matrix.

We have developed and are currently assembling PERKEO III, a new
instrument to study various parameters of neutron decay. It has the sen-
sitivity to measure small induced energy dependent terms like the weak
magnetism form factor. We report on the current status and the first
planned measurements.

Gruppenbericht HK 37.7 Mi 18:00 E
First Results with the Neutron Decay Spectrometer aSPECT
— oSTEFAN BAESSLER', HEINZ ANGERER?, FIDEL AYALA GUARDIA',
MicHAEL BORG!, KLAUS EBERHARDT?, FERENC GLUCK!, WERNER
HeL!, Icor KoNOROV?, GERTRUD KONRAD!, NAIKA LUQUERO
Lioris!, RAQUEL MuNoz HoRTA!, GERD PETzZOLDT?, DENNIS
RicH*, MARTIN SIMSON?, YURI SOBOLEV', HANS-FRIEDRICH
WirrH?, and OLIVER ZIMMER? — !Institut fiir Physik, Universitit
Mainz 2Physik-Departement E18, TU Miinchen 3Institut fiir
Kernchemie, Universitit Mainz — “Forschungsreaktor FRM-2, TU
Miinchen

The intention of the neutron decay spectrometer aSPECT is the mea-
surement of the proton spectrum in the decay of free polarized neutrons.
The proton spectrum is used to deduce the value of the neutrino electron
correlation coefficient a, an important experimental quantity which is use-
ful to resolve the problem with the unitarity of the Cabbibo-Kobayashi-
Maskawa Matrix.

In a beam time at the neutron beam MEPHISTO of the research re-
actor FRM-2, the strongest cold neutron beam for neutron decay exper-
iments has been set up, the retardation spectrometer has been mounted
and a first proton spectrum has been measured. In my talk I will present
the physical motivation, the design and optimization of the different com-
ponents of our new spectrometer. I will discuss our results and their im-
plications. I will finish with a discussion of possible further measurements.
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HK 38.1 Mi 16:30 H

Simulationsergebnisse der Anforderungen an den Micro-Vertex-
Detektor des PANDA-Experiments — eTOBIAS STOCKMANNS,
FABIAN HUGGING, JAMES RITMAN und ANDREJ SoKoOLOV fiir die
PANDA-Kollaboration — Forschungszentrum Jiilich, IKP I, D-52425
Jiilich

Der PANDA Detektor wird am zukiinftigen HESR-Speicherring der
GSI in Darmstadt errichtet und soll die Wechselwirkung beschleunigter
Antiprotonen an Kernen unterschiedlicher Target-Materialien untersu-
chen. Die Bandbreite der physikalischen Untersuchungen reicht dabei von
der hochauflésenden Resonanzspektroskopie im Charmoniumbereich bis
zur Produktion von offenen Charm-Zustinden bei der Vernichtung von
Antiprotonen an Protonen bzw. schweren Kernen. Als zentrales Spur-
system des Detektors dient ein Silizium-Pixeldetektor, der es erlauben
soll, Zerfallsvertices von D-Mesonen zu identifizieren und diese Daten
zur Triggerung zu verwenden. Daher ist eine gute Vertexauflosung so-
wie eine schnelle, triggerlose Auslese notwendig bei gleichzeitig geringer
Strahlungslédnge. Zusétzlich unterliegt die innerste Lage des Detektors
einer hohen Strahlenbelastung, die den Einsatz strahlentoleranter Tech-
nologien erfordert. Zu Beginn einer Detektorentwicklung ist eine genau
Kenntnis der Anforderungen an die einzelnen Komponenten notwendig,
die nur durch eingehende Simulation des Detektors erlangt werden kann.
Die Simulationsergebnisse, die quantitative Aussagen iiber die Strahlen-
belastung, die notwendige Auflésung und die zu erwartenden Datenraten
machen, werden im Rahmen des Vortrages vorgestellt. Zusétzlich wird
das zugrunde liegende Design des Micro-Vertex-Detektors présentiert.

HK 38.2 Mi 16:45 H

Simulationen zum PANDA Mikro-Vertex-Detektor in der neu-
en Softwareumgebung® — eRENE JAKEL, KAI-THOMAS BRINK-
MANN, HARTWIG FREIESLEBEN, RALF KLIEMT und HANS GEORG
ZAUNICK fiir die PANDA-Kollaboration — Institut fiir Kern- und Teil-
chenphysik, TU Dresden

Der PANDA-Detektor an der FAIR Beschleunigeranlage in Darm-
stadt wird konzipiert, um verschiedene Reaktionskanile bei der Anni-
hilation von Antiprotonen des Teilchenstrahls an Wasserstoff und schwe-
ren Targets zu untersuchen [1]. Um den innersten spurgebenden Detek-
tor, den Mikro-Vertex-Detektor (MVD) zu konzipieren, sind detaillierte
Simulations- und Hardwarestudien nétig. Um aussagekriftige Simulati-
onsergebnisse zu erhalten, wird durch die Kollaboration eine umfangrei-
che Softwareumgebung entwickelt, welche eine realistische Beschreibung
aller Detektorkomponenten beinhaltet.

Dabei wird ein Schwerpunkt auf der Integration des Vertexdetektors
liegen. Detaillierte Routinen und Strategien zur Digitalisierung der Simu-
lationsausgabe und deren Rekonstruktion sollen hier vorgestellt werden.
Eine besondere Herausforderung stellt dabei der hybride Entwurf des
MVD bestehend aus Siliziumpixel- und -streifendetektoren dar. Unter-
schiedliche Detektorkonzepte miissen daher beriicksichtigt werden. Eini-
ge Simulationsergebnisse sollen hier vorgestellt und im Hinblick auf die
Konzeptionierung und die Entwicklung des innersten Detektors disku-
tiert werden.

[1] ”Technical Progress Report”, PANDA-Kollaboration 2005
* gefordert durch BMBF und EU, FP6 "DIRAC Secondary Beams”

HK 38.3 Mi 17:00 H

Prototype of a Dedicated Multi-Node Data Processing Sys-
tem for Realtime Trigger and Analysis Applications — eDANIEL
KirscHNER for the HADES collaboration — II. Phys. Inst. Giessen,
Heinrich-Buff-Ring 14, 35392 Giessen

Modern experiments in hadron physics like the HADES detector at
GSI-Darmstadt produce a large amount of data that has to be dis-
tributed, stored and analyzed. Analysis of this data is very time con-
suming due to the large amount of data and the complex algorithms
needed.

One approach to these topics are custom made systems like the GEMN
(Gigabit Ethernet Multi Node). The developed prototype features two
Gigabit Ethernet connections and a TigerSHARC DSP.

As test for the capabilities of this system an example application in the
context of the HADES experiment (QGSI) is presented: online matching
of rings in the RICH detector with fired wires in the MDC detector to
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filter out fake rings and thereby reducing data rate to the storage system
and saving time in the offline analysis.
This project is supported by: EU, GSI and BMBF.

HK 38.4 Mi 17:15 H

ALICE HLT Readout Receiver Card — eTORSTEN ALT, VOLKER
LINDENSTRUTH, and HEINZ TILSNER for the ALICE collaboration —
Kirchhoff Institute for Physics, Heidelberg

The High-Level Trigger Read Out Receiver Card (H-RORC) is an
FPGA based PCI card sitting inside the Front End processors of the
ALICE High-Level Trigger computing farm. The main fields of applica-
tion are to transfer the raw detector data into the main memory of the
HLT framework and to process the data online inside the FPGA. For
this purpose a PCI card has been developed based on the latest Xilinx
Virtex4 FPGA. Connectivity is established by up to two optical links to
the detector and a fast PCI (PCI 64/66, PCI-X 64/133) interface to the
HLT. Four independent banks of DDR400 SDRAM allow storing of data
or relevant information for online processing. Interconnection between
RORGCs is realised with two full-duplex fast serial LVDS links and can
be used to send any kind of information between the RORCs. In addi-
tion to that, a Fast-Ethernet PHY can access every standard Ethernet.
For configuration of the FPGA two schemes have been implemented. A
simple one which can be used for prototyping, and a complex one which
allows a safe remote update of the firmware via PCI. A full functional
prototype was reviewed successfully and is ready for production.

HK 38.5 Mi 17:30 H

Finalization of the Local Signal Processing within the ALICE
TRD — eMARcUs GUTFLEISCH for the ALICE TRD collaboration —
Kirchhoff-Institut fiir Physik, Universitit Heidelberg,

The Transition Radiation Detector (TRD) of ALICE incorporates 1.2
million channels which are individually read out and processed. This is ac-
complished by highly integrated full custom front-end electronics contain-
ing an analog preamplifier and shaper (PASA) and a mixed-signal chip
performing event buffering and local tracking (TRAP). Both chips are
combined on small multi-chip modules (MCM). Of these, about 65,000
will be integrated on the detector.

The main task of the TRAP chip is online pattern recognition of seg-
ments of particle tracks (tracklet). It contains a tracklet preprocessor
and four CPUs. To improve tracking resolution a digital filter is imple-
mented performing nonlinearity, baseline and gain corrections as well as
signal symmetrisation (tail cancellation) and crosstalk suppression. On
the chip, 21 low power 10 Bit 10 MHz ADCs are integrated.

Tracklet information and raw data are shipped by an 8 Bit 120 MHz
double data rate network interface merging its own data and that of
neighboring TRAP chips into a common data stream which is organized
in a tree structure.

The finalization of the hardware-based online signal processing is de-
scribed. It includes the development of calibration algorithms for the filter
and tracking system parameters. Its performance is shown by analyzing
results of the application in the prototype system.

This project is supported by the BMBF (06HD9551).

HK 38.6 Mi 17:45 H

Entwicklung eines Datenerfassungssystems mit Sampling ADCs
fiir Positronen Emissions Tomographie — e ALEXANDER MANN!,
Boris GRUBE!, IGOR KONOROV!, STEPHAN PAUL!, VIRGINIA SPA-
NOUDAKI? und SIBYLLE I. ZIEGLER? — !Physik-Department E18, Tech-
nische Universitit Miinchen — ?Nuklearmedizinische Klinik und Polikli-
nik, Klinikum Rechts der Isar, Technische Universitat Miinchen

Fiir einen neuartigen Kleintier-Positronen-Emissions-Tomographen
wurde am Physik-Department E18 der TU Miinchen ein modulares Da-
tenerfassungssystem entwickelt. Dabei werden alle 1152 Detektorkanile
kontinuierlich von ADCs mit 80 MHz abgetastet und die anfallenden
Daten in FPGAs weiterverarbeitet. Jeweils 32 Kaniile sind dazu auf
einem 6U VME Modul zusammengefasst. Die FPGAs der Module
enthalten Algorithmen zur Erkennung von Detektorpulsen und zur
genauen Zeitbestimmung der Signale. Die Informationen aller ADC
Karten werden dann in Multiplexermodulen kombiniert, wobei eine
weitere Datenreduktion durch die Suche nach Koinzidenzen erfolgen
kann. Die Datenverbindungen zwischen den Modulen sind dabei mit
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Glasfaser-Links realisiert, iiber die auch alle ADC Module mit einem
synchronen Takt versorgt werden. Uber einen Gigabit-Fiber-Link werden
die gesammelten Daten dann an eine PCI-Karte im Ausleserechner
iibertragen. Durch Reprogrammieren der FPGAs lassen sich die
implementierten Algorithmen auch im fertigen Aufbau noch optimieren
und den Anforderungen der Rekonstruktionssoftware anpassen.

Diese Arbeit wird unterstiitzt vom Maier-Leibnitz-Labor, Garching
und FutureDAQ (EU I3HP, RII3-CT-2004-506078).

HK 38.7 Mi 18:00 H

Ensembletests and sensitivity calculations for the GERDA ex-
periment using Bayes’ Theorem — e KEVIN KRONINGER, RIS ABT,
MICHAEL ALTMANN, ALLEN CALDWELL, DANIEL KOLLAR, XIANG
Liu, and BELA Majorovits for the GERDA collaboration — Max-
Planck-Institut fiir Physik (Werner-Heisenberg-Institut), Féhringer Ring
6, D-80805 Miinchen

The application of Bayes’ Theorem on energy spectra as expected for
future neutrinoless double beta decay experiments yields a good esti-
mate on signal and background contributions. The GERDA experiment
serves as an example. Sets of Monte Carlo ensembles were generated to
mimic the data after certain exposures. These ensembles are analyzed
using Bayes’ Theorem. The resulting probability density for the signal
contribution is either used for the extraction of a signal contribution or
to set a limit. A criterion to define the observation of a signal is pre-
sented and discussed. The sensitivity range for the GERDA experiment

is calculated for different assumptions of the background and the halflife
for neutrinoless double beta decay.

HK 38.8 Mi 18:15 H

Track reconstruction in the ATRAP-II experiment — eZ.
ZHANG, F. GOLDENBAUM, D. GRZONKA, W. OELERT, and T. SEFZICK
for the ATRAP collaboration — Institut fiir Kernphysik, Forschungszen-
trum Jiilich, D-52425 Jiilich

The ATRAP experiment at the CERN antiproton decelerator AD aims
for a test of the CPT invariance by a high precision comparison of the 1s-
2s transition between the hydrogen and the antihydrogen atom. The ex-
perimental studies are performed at two separate installations, ATRAP-I,
a system with severe space limitation, where routinely antihydrogen was
produced and ATRAP-II, which will start full operation within the next
AD running period. ATRAP-II includes a much larger solenoid allowing
the installation of an extended detection system as well as an optimized
combined magnetic/Penning trap. The antihydrogen annihilation detec-
tor system consists of 10 layers of scintillating fibres and determines the
annihilation vertex of the antiprotons. This diagnostic element will allow
to optimize the production of cold antihydrogen. Extensive Monte Carlo
simulations concerning the track reconstruction have been performed us-
ing the GEANT4 simulation toolkit. Results on track fitting and vertex
reconstruction will be described.

* Supported in part by the BMBF and FZ-Jiilich

HK 39 Physik mit schweren Ionen

Zeit: Mittwoch 16:30-18:30

Gruppenbericht HK 39.1 Mi 16:30 D

Scale Dependence of Mean Transverse Momentum Fluctuations
at Top SPS Energy — ¢GEORGIOS TSILEDAKIS for the CERES col-
laboration — Gesellschaft fiir Schwerionenforschung (GSI), Darmstadt

Non-statistical event-by-event fluctuations of mean transverse momen-
tum, pr, have been proposed as a possible signature for the QCD phase
transition, in particular for the critical point. A surprising finding was
that a small but practically beam energy independent value was found for
the broad energy range of 40 AGeV at SPS up to top RHIC energy. Since
fluctuations were characterized so far by one single (integral) number, it
was difficult to estimate the many possible contributions to them. Taking
into account the high available statistics offered by the CERES experi-
ment combined with the full azimuthal acceptance, a differential study
of mean pr fluctuations is performed, which by allowing to discriminate
among various correlation sources, provides the sensitivity to the fluctu-
ations related to the vicinity of critical point. For the first time at SPS
energy, the charge-dependent mean pr fluctuations have been analyzed
as a function of the angular pair separation, A¢, and of the separation
in pseudorapidity, An. The results show that the overall fluctuations are
dominated by the short range correlation peak at small opening angles
(‘near-side’), most probably originating from Bose-Einstein and Coulomb
effects. Another important contribution is a broad maximum at A¢=180°
(‘away-side’) originating from back-to-back (dijet-like) correlations. Con-
cerning the observed away-side peak, we demonstrate that it comes from
high-pr correlations that cannot be attributed to elliptic flow.

Gruppenbericht HK 39.2 Mi 17:00 D

Produktion von ¢-Mesonen in Schwerionenkollisionen bei SPS-
Energien — oV. FRIESE!, C. ALT?, C. BLUME?, P. DINKELAKER?,
D. FLIERL?, M. GazpzicK?, C. HOHNE!, M. KLIEMANT?, S. KNIE-
GE?, B. LuNnewITz?, M. MITROVSKI?, M. OTT0?, F. PUHLHOFER?,
R. RENFORDT?, A. SaNDpoOvAL!, R. STock? C. STRABEL? und H.
STROBELE? fiir die NA49-Kollaboration — Gesellschaft fiir Schwerio-
nenforschung, Darmstadt — 2Institut fiir Kernphysik, Universitit Frank-
furt — 3Fachbereich Physik, Universitit Marburg

Hochrelativistische Schwerionenkollisionen erlauben das Studium stark
wechselwirkender Materie bei extrem Energiedichten. Die Produktion von
seltsamen Teilchen verspricht hierbei Informationen iiber das frithe Sta-
dium der Reaktion. So wurden vom Experiment NA49 Anomalien in der
Energieabhéngigkeit der relativen Produktion von Kaonen beobachtet,
die als Indikation fiir das Erreichen des Deconfinements bei niedrigen
SPS-Energien (etwa 30 AGeV) interpretiert werden koénnen.

In diesem Zusammenhang ist das ¢-Meson von besonderem Interes-
se, da es zwei seltsame Quarks beinhaltet, gleichwohl als Hadron selt-
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samkeitsneutral ist. Es sollte also geeignet sein zu unterscheiden, ob
der relative Anteil an Seltsamkeit im Endzustand auf partonischer oder
hadronischer Ebene bestimmt wird. NA49 hat die ¢-Produktion bei
fiinf Strahlenergien von 20 bis 158 AGeV gemessen. Damit ist die ¢-
Anregungsfunktion von AGS- bis RHIC-Energien zugénglich. Wir dis-
kutieren Transversalimpuls- und Rapiditétsverteilungen sowie Multipli-
zitdten und vergleichen mit thermischen und miroskopischen Modellen.

HK 39.3 Mi 17:30 D
Dielectron production in Pb-Au collisions at 158 GeV per nu-
cleon. — eSERGEY YUREVICH — Physics Institute, Heidelberg Univer-
sity, Philosophenweg 12, D-69120 Heidelberg
The main goal of the CERES/NA45 experiment at the CERN SPS is
the measurement of low mass dielectrons. A significant enhancement of
the lepton pairs over the hadron decays was observed in ion-induced col-
lisions. To distinguish between different theoretical explanations of the
enhancement the experiment was upgraded by the addition of a radial
TPC to improve the mass resolution in the vector meson region. The fi-
nal results on electron-pair production in 158 A GeV /¢ Pb-Au collisions
taken in 2000 with the upgraded setup will be presented with a com-
plete error analysis. The measurement of ¢-meson in its ee™ and KTK™
channels will be reported. All data are absolutely normalized.

HK 39.4 Mi 17:45 D

The measurement of the neutral kaon production in central Pb-
Au collisions at CERN SPS top energy — ¢SYLWESTER RADOMSKI
for the CERES collaboration — Gesellschaft fuer Schwerionenforschung,
Planckstr. 1, 64291 Darmstadt

A precision measurement of K9 spectra in central Pb-Au collisions at
158 GeV per nucleon was performed by the CERES collaboration. The
analysis used the large statistics of 30 million events with a centrality
0/0g4e0 < 7% collected during the CERN SPS run in October 2000.

The yield of neutral kaons was extracted from the invariant mass spec-
trum of pion pairs reconstructed by the radial TPC. The acceptance for
K? — 7 decay covers the bulk of the transverse momentum spectra at
pr < 1.8 GeV/c in the rapidity range 2 < y < 2.6 and thus allows an
independent measurement of temperature and yield.

The measured spectra give an inverse slope value of 220 & 44; £ 105y,
MeV and the extrapolation of the yield to midrapidity gives dN/dy =
21.2 4 0.940t £ 2.05ys.

The talk presents details of the analysis, Monte-Carlo studies of the
efficiency and corrected spectra. The results are compared with the pre-
diction of the thermal model and results on K from the NA57 and
(Kt + K7)/2 from the NA49 experiments.
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HK 39.5 Mi 18:00 D

Production of K and A at High Transverse Momentum in
Pb+Pb collisions at 1584 GeV* — oT. ScuusTER!, C. ALT!, C.
BLUME!, P. DINKELAKER', D. FLIERL!, V. FRIESE?, M. GAZDZICKI',
C. HouNE?, M. KLIEMANT?!, S. KNIEGE!, B. LUNGWITZ!, M. MITRO-
vski', M. OrTo!, R. RENFORDT!, A. SaNDovAaL? R. Stock!, C.
STRABEL!, and H. STROBELE' for the NA49 collaboration — 'Institut
fiir Kernphysik, Universitit Frankfurt — 2Gesellschaft fiir Schwerionen-
forschung (GSI), Darmstadt

In ultrarelativistic heavy ion collisions, the bulk of the particles is
produced in the transverse momentum region of p; < 2 GeV/c. How-
ever, important information about the produced matter can be obtained
from the higher p, domain. Properties of the baryon/meson ratios and
the elliptic flow in the region 2 < p; < 4 GeV/c seen at RHIC can be
explained by quark coalescence models. A study of the p; dependence
of baryon/meson ratios at the top SPS energy can answer the question
which hadron production mechanisms are relevant in this energy range.

In the NA49 large acceptance hadron spectrometer, K% and A are
identified via the V topology of their decay into charged hadrons and
the determination of their invariant mass. The available data allows for
particle identification up to p; = 3.8 GeV/c (K2) and p; = 4.4 GeV/c
(A).

Preliminary spectra of K§ and A at high p; produced in central Pb+Pb
reactions at 1584 GeV will be presented. The A/KY ratio will be com-
pared to models and to data obtained at RHIC.

* Supported by BMBF and GSI

HK 39.6 Mi 18:15 D

Energy dependence of K? production in central Pb+Pb col-
lisions at the CERN SPS — eCLAUDIA STRABEL!, C. Art!, C.
BLUME!, P. DINKELAKER', D. FLIERL!, V. FRIESE?, M. GAZDZICKI',
C. HouNE?, M. KLIEMANT!, S. KNIEGE!, B. LUNGWITZ!, M. MITRO-
vski', M. OrTo!, R. RENFORDT!, A. SANDOVAL?, R. SToCK!, and
H. STROBELE! for the NA49 collaboration — *Institut fiir Kernphysik,
Universitit Frankfurt — 2Gesellschaft fiir Schwerionenforschung (GSI),
Darmstadt

In the framework of the NA49 energy scan program, strange hadron
production has been measured in central Pb+Pb collisions at energies
between 204 and 1584 GeV. One of the most striking observations is
the pronounced maximum in the ratio of the strangeness to pion yield at
low SPS energies. In order to cross-check these results and to complete
the analysis of strange particles, the K0 production in central Pb+Pb
collisions is studied.

This analysis is based on data measured with the NA49 large accep-
tance hadron spectrometer. KO are identified via decay topology and
invariant mass determination.

Preliminary transverse mass and rapidity spectra as well as the total
yields will be presented for several SPS energies and a comparison to the
corresponding results for charged kaons will be shown.

HK 40 Hauptvortrige

Zeit: Donnerstag 10:30-12:30

Hauptvortrag HK 40.1 Do 10:30 A
Messungen an Wenig-Nukleonen-Systemen an MAMI —
eMicHAEL O. DisTLER fiir die Al-Kollaboration — Institut fur

Kernphysik, Universitdt Mainz

Am Mainzer Mikrotron wurde erstmalig der Wirkungsquerschnitt der
(e,e’'pn)-Reaktion an leichten Kernen gemessen und damit die Untersu-
chung der Nukleon-Nukleon-Korrelationen fortgesetzt. Die Experimente
wurden an *He - dem “Wasserstoff-Atom” fiir Korrelationsuntersuchun-
gen - und %0 durchfiihrt. Fiir beide Kerne existieren bereits (e,e’pp)-
Daten. Dies macht einen Vergleich der beiden Isospin-Kanéle méglich.

Dariiber hinaus steht mit dem elektrischen Formfaktor des Neu-
trons (Gg,) eine fundamentale Observable im Mittelpunkt des Inter-
esses. Genaue Daten erlauben hier einen sensitiven Test der Theo-
rie der starken Wechselwirkung - Quanten-Chromodynamik (QCD) -
im nicht-storungstheoretischen Bereich. Gg, wurde mit einem Doppel-
Polarisationsexperiment *He(€, e'n) bei Q> = 0,67 (GeV/c)® gemessen.
Damit verbunden sind - neben den Korrelationsmessungen an *He - auch
weitergehende Untersuchungen zur Kernstruktur von 3He, da eine genaue
Kenntnis der Kernstruktur fiir die Extraktion des Neutron Formfaktors
mafigeblich ist. In naher Zukunft wird an MAMI Gg, auch bei einem
Impulsiibertrag von Q* = 1,5 (GeV/ 0)2 gemessen werden.

Hauptvortrag HK 40.2 Do 11:00 A

Nuclear structure applications in astrophysics oK ARLHEINZ
LANGANKE, HANS FELDMEIER, and GABRIEL MARTINEZ-PINEDO —
GSI Darmstadt

Advances in microscopic nuclear structure models and in computer
technology allow now detailed and reliable studies of light and medium-
mass nuclei. Much of this progress finds direct applications in nuclear
astrophysics: Fermionic Molecular Dynamics allows a consistent descrip-
tion of nuclear bound and scattering states, considering the dominant
short-range central and tensor correlations. This ability can be used to
describe astrophysically important capture and transfer reactions. The
no-core shell model is an ab-initio method which has been successfully
applied to study light nuclei, but also to calculate response functions
needed for astrophysically important neutrino-induced reactions. Large-
scale diagonalization shell model studies are now possible for nuclei up to
the iron mass region. On the basis of such studies it has been possible to
improve the rates of weak-interaction processes (electron captures, beta
decays) under presupernova conditions. The Shell Model Monte Carlo
(SMMC) method allows the calculation of nuclear properties at finite
temperatures in unprecedently large model spaces (e.g. the complete pf-

Raum: A

sdg space with 10°27 configurations) including the dominant two-nucleon
correlations. The SMMC has been used to show that electron capture dur-
ing supernova collapse proceeds on nuclei rather than on free protons, as
has been previously assumed, with substantial modifications for the core
conditions of a collapsing massive star.

Hauptvortrag HK 40.3 Do 11:30 A

Quark-Materie in kompakten Sternen — eMICHAEL BUBALLA —
TU Darmstadt

Es besteht heute weitgehend Einigkeit dariiber, dass Quarkmaterie bei
sehr hohen Dichten und niedrigen Temperaturen in Form eines Farbsu-
praleiters vorliegt, in denen die Quarks — &hnlich wie die Elektronen in
metallischen Supraleitern — Cooper-Paare bilden. In der Natur kénnten
solche farbsupraleitenden Phasen im Zentrum von Neutronensternen vor-
kommen, wo Dichten bis zum Zehnfachen der Kernmateriedichte erreicht
werden. Allerdings sind diese Dichten vermutlich zu klein, um das bei
asymptotischen Dichten favorisierte Paarungsschema (“CFL-Phase”) zu
realisieren, bei dem u-, d- und s-Quarks mit gleichen Héaufigkeiten auf-
treten. Auf der anderen Seite wird die alleinige Paarung von u- und
d-Quarks (“2SC-Phase”) durch die Forderung nach Ladungsneutralitét
erschwert, die in kompakten Sternen zumindest global erfiillt sein muss.
Als Auswege aus dieser Situation wurden eine Reihe exotischer und we-
niger exotischer Phasen vorgeschlagen, wie z.B. gaplose Farbsupraleiter,
Farbsupraleiter mit Spin 1, gemischte oder kristalline Phasen oder Quark-
phasen mit Gluon- oder Goldstone-Kondensaten. Einen grofien Einfluss
auf die Phasenstruktur kénnen auch “gefangene” Neutrinos haben, wie
sie in Proto-Neutronensternen in den ersten Sekunden nach dem Kollaps
des Vorgingersterns vorkommen.

Der Vortrag versucht, einen Uberblick iiber diese Szenarien zu geben
und mdogliche Konsequenzen fiir Observable, wie maximale Massen oder
das Kiihlverhalten von kompakten Sternen, zu diskutieren.

Hauptvortrag HK 40.4 Do 12:00 A

Neue Ergebnisse vom RHIC — eHENNER BUSCHING — Brookhaven
National Laboratory, PO BOX 5000, Upton NY 11973, USA

Die vier Experimente am Relativistic Heavy Ion Collider (RHIC) am
Brookhaven National Laboratory/USA untersuchen die Eigenschaften
der Materie bei besonders hoher Temperatur und Dichte. Ein wichtiges
Ziel ist es, in Kollisionen von Goldkernen bei einer Schwerpunktsenergie
pro Nukleonpaar von /syny = 200 GeV einen neuen Materiezustand zu
erzeugen und zu untersuchen, bei dem Quarks und Gluonen nicht langer
in Nukleonen eingeschlossen sind: das Quark-Gluon-Plasma.

Eine Fiille von Ergebnissen aus den ersten fiinf Jahren von RHIC zeigt,
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dass der erzeugte Materiezustand, verglichen mit hadronischer Materie
geringerer Energiedichte, tatséchlich vollig neue Eigenschaften aufweist.

Jiingst wurden die zuvor gesammelten Daten um zwei Datensétze ex-
trem hoher Statistik erweitert. Neue Ergebnisse zur Teilchenproduktion

bei hohem pr und zu Mehr-Teilchen-Korrelationen werden diskutiert.
Ferner werden neue Erkenntnisse zur Produktion von J/¢-Mesonen und
direkten Photonen présentiert.

HK 41 Elektromagnetische und Hadronische Sonden

Zeit: Donnerstag 14:00-15:30

HK 41.1 Do 14:00 F

Untersuchung der Zusténde DZ;(2317)" und D,;(2460)% bei
Babar — eMARC PELIZAUS fiir die Babar-Kollaboration — Inst. f. Ex-
perimentalpysik I, Ruhr-Universitaet Bochum, 44780 Bochum

Das Babar-Experiment am asymmetrischen e*e™-Speicherring PEP-T
des SLAC hat in den vergangenen fiinf Jahren eine Datenmenge aufge-
zeichnet, welche einer integrierten Luminositit von iiber 300 fb~! ent-
spricht. Im Jahr 2003 wurde durch das Babar-Experiment in e*e™ — ¢
Fragmentationsereignissen der Zustand DZ,(2317)% entdeckt sowie die
von der CLEO-Kollaboration gefundene Resonanz D, ;(2460)" bestétigt.
Die Beobachtungen sind inzwischen von anderen Experimenten verifiziert
worden, doch wirft ihre Interpretation als ¢s-Mesonen immer noch Fra-
gen auf. So hat die beobachtete Abweichung der Massen der beiden Reso-
nanzen von den Vorhersagen konventioneller Potentialmodellrechnungen
zu Spekulationen gefiihrt, dass diese Resonanzen exotische Vier-Quark-
Zusténde sein konnten.

Um der Natur des D7;(2317)" und D;,;(2460)" weiter auf den Grund
zu kommen, wurde im Rahmen des Babar-Experiments eine detaillierte
Studie durchgefiihrt, wobei die Massen, Breiten und Produktionsraten
der Zustédnde sowie relative Verzweigungsverhéltnisse vermessen wurden.
Ergebnisse dieser Studie werden vorgestellt.

Gefordert durch das bmb+f (Forderkennzeichen 06BO9041).

HK 41.2 Do 14:15 F

Messung der Masse und Breite des D,;(2536) — eTORSTEN
SCHRODER fiir die BABAR-Kollaboration — Institut fiir Experimental-
physik I, Ruhr-Universitdt Bochum, Universitatsstr. 150, 44780 Bochum
Im Rahmen des BABAR-Experiments wurde seit 1999 ein Datensatz
entsprechend einer integrierten Luminositét von iiber 300 fb~! aufgenom-
men. Die hohe Luminositét in Verbindung mit der exzellenten Instrumen-
tierung des BABAR-Detektors zur Spurrekonstruktion und Teilcheniden-
tifizierung bietet hervorragende Voraussetzungen fiir die Mesonenspek-
troskopie, besonders im Bereich der Charm-Physik.
Fiir ein umfassendes Verstindnis des Spektrums der D,-Mesonen ist
eine genaue Kenntnis der Parameter aller experimentell nachgewie-
senen Zustinde notwendig. Es wird die Untersuchung des Zerfalls
D41(2536)f — D**K? prisentiert, anhand dessen die Bestimmung der
Masse und der Zerfallsbreite des D% mit hoher Prizision maglich ist.
Gefordert durch das bmb+f (06BO9041).

HK 41.3 Do 14:30 F

Partialwellenanalyse des Zerfalls D& — K3K%nt — eTHOMAS
HeLD fiir die BABAR-Kollaboration — Institut fiir Experimentalphysik
I, Ruhr-Universitat Bochum

Die von BaBar bisher aufgenommene Datenmenge von iiber 300 fb~! bie-
tet neue Voraussetzungen fiir die Spektroskopie leichter Mesonen.

Einer der Schwerpunkte auf diesem Gebiet ist die Suche nach exotischen
Materiezustédnden. Zahlreiche Kandidaten exotischer Mesonen sind je-
doch aufgrund widerspriichlicher Analyseergebnisse Gegenstand kontro-
verser Diskussion.

Zur Aufklarung der bestehenden Unsicherheiten eignen sich Untersu-
chungen schwacher Dg-Zerfélle in drei Pseudoskalare, bei denen der ein-
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deutige Anfangszustand die Quantenzahlen des Endzustandes vorgibt.
Insbesondere treten nur wenige Resonanzen auf, so dass eindeutige In-
terpretationen der Messergebnisse moglich sind.

Im Zusammenhang einer gekoppelten Dalitz- Analyse solcher Zerfille wer-
den Ergebnisse ciner Analyse des Kanals D§ — K3K97F vorgestellt, die
von besonderer Bedeutung im Zusammenhang mit Diskussionen isoska-
larer Resonanzen im Massenbereich oberhalb von 1,5 GeV/c? sind.
Gefordert durch das bmb+f (06BO9041).

HK 41.4 Do 14:45 F

D**-Resonanzen in hadronischen B%-Zerfillen — eMIRIAM
FriTscH fiir die BaBar-Kollaboration — Institut fiir Experimentalphy-
sik I, Ruhr-Universitdt Bochum

Fiir das Spektrum der angeregten D-Mesonen werden aufgrund des
Quarkinhalts (Charm-Quark kombiniert mit einem leichten Quark) zwei
schmale und zwei breite Zustdnde, die D**-Resonanzen, erwartet. Ih-
re Existenz und Eigenschaften kénnen anhand der Reaktionen B° —
D+~ mit D¥** — D®O7+ bestimmt werden. Bisher wurden mangels
ausreichender Ereigniszahl nur die schmalen Resonanzen untersucht.

In den letzten fiinf Jahren wurde mit dem BaBar-Detektor ein Daten-
satz mit einer integrierten Luminositit von 300 fb~! aufgezeichnet. Die-
se Datenmenge und die hervorragenden Eigenschaften des Detektors zur
Spurrekonstruktion und Teilchenidentifizierung liefern geniigend Ereig-
nisse der Endzustinde B — D®z+7~ um die Parameter der breiten
Resonanzen mittels Dalitz-Analyse zu bestimmen.

Gefordert durch das bmb+f (06BO9041).

Gruppenbericht HK 41.5 Do 15:00 F

The axial vector coupling constant on the lattice and in chi-
ral perturbation theory — ePHILIPP HAGLER', ARIFA ALI KAHN?,
MEINULF GOCKELER?, THOMAS R. HEMMERT!, ROGER HORSLEY?,
ArLaN C. IrvING?, DIRK PLEITER®, PAUL E.L. RAKOW?, ANDREAS
SCHAFER?, GERRIT SCHIERHOLZ’®, HINNERK STUBEN®, TIM WOLLEN-
WEBER', and JAMES M. ZaNoTTr® for the QCDSF-UKQCD collab-
oration — !Institut fiir Theoretische Physik T39, Physik-Department
der TU Miinchen, James-Franck-Strasse, D-85747 Garching — 2Institut
fiir Theoretische Physik, Universitit Regensburg, 93040 Regensburg,
Germany — 3School of Physics, University of Edinburgh, Edinburgh
EH9 3JZ, UK — “Theoretical Physics Division, Department of Math-
ematical Sciences, University of Liverpool,Liverpool L69 3BX, UK —
5John von Neumann-Institut fiir Computing NIC, Deutsches Elektronen-
Synchrotron DESY, 15738 Zeuthen, Germany — Konrad-Zuse-Zentrum
fiir Informationstechnik Berlin, 14195 Berlin, Germany

This talk presents recent results from the QCDSF-UKQCD collabora-
tion for the axial vector coupling constant gA of the nucleon in full QCD
with Nf=2 O(a) improved Wilson Fermions. Comparing our results to
chiral perturbation theory calculations in finite and infinite volume, we
find a remarkably consistent picture for the dependence of the axial vec-
tor coupling on the pion mass and on the volume.

HK 42 Kernphysik/Spektroskopie

Zeit: Donnerstag 14:00-15:30

Gruppenbericht HK 42.1 Do 14:00 C
Identification of Superheavy Elements by the Atomic Proper-
ties of their Decay Products — eM. SEwWTz!, A. YAKUSHEVZ, W.
Lavte®, S. FritzscHE!, D. HaBs', A. TURLER?, and H. BACKE® —
'LMU Miinchen — 2TU Miinchen — 3Universitit Mainz — 4Universitit
Kassel

The discovery of relatively long-lived isotopes of superheavy elements
with nuclear charge numbers Z=114, 116 and 118 is the most fascinating
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aspect of superheavy element research in the last decades which confirms
-if true- an over 30 year old theoretical prediction of a so-called ”island of
stability”located around Z=114, 120 or 126 and N=184. However, the co-
existence of a-decays from different isomeric states, electron capture and
spontaneous fission may hamper any attempt to identify the endpoints
of the decay chains by considering only the nuclear properties.

The development of resonance ionization spectroscopy and ion mobil-
ity spectrometry at the first trans-actinide elements Rf and Db may open
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up the way for Z-selective detection of the endpoint isotopes 267-26%Rf and
267,268 Db, These techniques can be combined with mass analysis and thus
allow for Z- and mass number A- selective detection which would repre-
sent a direct connection of the decay chains of the reported super-heavy
elements to the well established part of the chart of nuclei.

The combination of these ultra sensitive experimental methods with
state of the art atomic level calculations has already proven successful at
the first optical spectroscopy at element 100 [1,2]. *Supported by BMBF
under contract no. 06 MZ 1691 [1] M. Sewtz et al., Phys. Rev. Lett.
90(16), 163002-1 (2003) [2] H. Backe et al., Hyp. Int. (2005), submitted

Gruppenbericht HK 42.2 Do 14:30 C

Mass measurements of rare earth radionuclides around 147Ho
at SHIPTRAP — eMicHAEL BLOCK for the SHIPTRAP collabora-
tion — GSI, Planckstrasse 1, 64291 Darmstadt

The Penning trap mass spectrometer SHIPTRAP at GSI Darmstadt
was set up for precision mass measurements of heavy radionuclides pro-
duced in fusion evaporation reactions and separated by the velocity filter
SHIP. Two interesting regions in the chart of nuclides that can be ac-
cessed by this production method are the region around the doubly magic
100Sn and the region of elements heavier than uranium. The perspectives
based on the present status will be outlined.

Recently, first mass measurements of proton-rich radionuclides around
147Ho, produced in the reaction 92Mo(58Ni,xpyn), were performed with
the SHIPTRAP Penning trap mass spectrometer. In this region near
the proton drip-line systematic studies of the proton separation ener-
gies are an important tool to map the drip-line and to identify ground
state proton-emitter. The proton separation energies can be derived from
precise mass measurements. Therefore, systematic measurements along
isotopic or isotonic chains are foreseen. First results from SHIPTRAP
will be presented.

HK 42.3 Do 15:00 C
Transition probabilities in the common odd neighbor nucleus
of the X(5) like nuclei "%1"0s — 0. MOLLER!, A. DEWALD?,
B. MELON!, TH. PissuLLAl, J. Jouig!, K.O. ZELL!, P. PETKOV?,
D.R. Naror®, M. Axiotis?, C. Rusu®, D. Bazzacco?, C.A. Ur?,
and R. MENEGAZzO* — nstitut fiir Kernphysik, Universitit zu Koln,
Kéln, Deutschland — 2Bulg. Acad. of Sciences, Inst. for Nucl. Res. and
Nucl. Ener., Sofia, Bulgaria — ®INFN, Laboratori Nazionali di Leg-
naro, Italy — “Dipartimento di Fisica dell’Universita’ and INFN Sezione
Padova,Padova, Italy

Lifetimes of states in the ¥1/2[511] and v7/2[633] bands of 177Os have
been measured using the Kéln coincidence plunger device and the GASP
spectrometer at the LN Legnaro. Excited states were populated via the
1548 (2981,4n) 77 Os reaction at E(**Si) = 145MeV. Calculations in the
framework of the triaxial rotor plus particle model give a good agreement,
both for the energy spectrum and the absolute transition probabilities. In
order to fit the measured B(E2) values of the positive and negative parity
bands, different deformations had to be assumed which points to specific
polarization effects on the core due to the occupation of the different
single particle levels by the odd neutron. Since 77Os lies just in-between
1760s and "80s, which were recently found to show the features of the
critical point symmetry X(5), it is interesting to check whether X(5)
like features can also be observed in the common odd neighbor nucleus
177OS.

Supported by the BMBF project no. 06K-167 and under the EU Pro-
gramme contract no. HPRI-CT-1999-00083

HK 42.4 Do 15:15 C

Test of the critical point symmetry X(5) in case of 10Os with
absolute transition probabilities — eB. MELON!, A. DEwWALD!, O.
MOLLER!, TH. PissurLA®, C. FRANSEN!, A. LINNEMANN!, J. JOLIE!,
K.O. ZeLL!, P. PETkov?, D.R. NaroLr, C. Rusu?, D. Bazzacco?,
C.A. UrY, and R. MENEGAZZO? — Institut fiir Kernphysik, Univer-
sitéit zu Koln, Koln, Germany — 2Bulg. Acad. of Sciences, Inst. for Nucl.
Res. and Nucl. Ener., Sofia, Bulgaria — 3INFN, Laboratori Nazionali
di Legnaro, Italy — *Dipartimento di Fisica dell’Universita‘ and INFN
Sezione Padova, Padova, Italy

It has been shown that the energy spectrum and the experimental
transition probabilities of 1"®Os can be very well described in the frame-
work of the critical point symmetry X(5)[1]. 1™Os is the first example
of an X(5) like nucleus in a mass region different to A = 150 where the
first X(5) like nuclei were identified. Based on the energy spectrum, also
17605 was found to be a good X(5) candidate. Therefore we performed a
lifetime measurement with the Koéln coincidence plunger device and the
GASP spectrometer at the Laboratori Nazionali di Legnaro using the
1528m (*Si,5n)!7°Os reaction at E(**Si) = 145 MeV to allow for a more a
stringent test of the X(5) predictions including absolute transition prob-
abilities. The obtained results will be presented and will be compared to
the calculated values in the framework of the X(5) model, the Interacting
Boson Model (IBM) and the General Collective Model (GCM).

[1] A. Dewald et al., J.Phys.(London) G31, S1427 (2005)

HK 43 Theorie

Zeit: Donnerstag 14:00-15:30

Gruppenbericht HK 43.1 Do 14:00 G

Phases of QCD — e¢CLAUDIA RATTI}?, SIMON ROSSNER', MICHAEL
THALER!, and WOLFRAM WEISE! — !Physik Department, T39, Tech-
nische Universitit Miinchen — 2ECT*, Trento, Italy

We investigate QCD-based thermodynamics at finite quark chemical
potential. Lattice QCD results are compared with a generalized Nambu
Jona-Lasinio model in which quarks couple simultaneously to the chi-
ral condensate and to a background temporal gauge field representing
Polyakov loop dynamics. This so-called PNJL model thus includes fea-
tures of both deconfinement and chiral symmetry restoration. The equa-
tion of state of a system of two [1] and two-plus-one [2] quark flavours
is evaluated, and the results are compared to the corresponding lattice
data, at zero and finite quark chemical potential. The phase diagram of
the model, in the temperature-chemical potential plane, is obtained [3],
and its quark-mass dependence is investigated. Predictions are made for
the phase diagram at values of the physical quark masses, still inacces-
sible by the present lattice calculations. The position of the tricritical
point, separating first-order phase transition from crossover, is studied
as a function of the bare quark masses. Regions of high chemical poten-
tial are explored in the two-flavour case, and the possibility of diquark
condensation and colour superconductivity is taken into account.

Supported in part by BMBF and INFN.
(1] C. Ratti, M. A. Thaler and W. Weise, hep-ph/0506234.
[2] C. Ratti, M. A. Thaler and W. Weise, in preparation.
[3] C. Ratti, S. Rofiner and W. Weise, in preparation.

Raum: G

Gruppenbericht HK 43.2 Do 14:30 G

Aspects of the confinement mechanism in Coulomb-gauge QCD

eREINHARD ALKOFER, MARKUS KLOKER, ANDREAS KRASSNIGG,
KLAUS LICHTENEGGER, and ROBERT F. WAGENBRUNN — Institut fiir
Physik, University of Graz, A-8010 Graz, Austria

Phenomenological consequences of the infrared singular, instantaneous
part of the gluon propagator in Coulomb gauge are investigated [1]. The
corresponding quark Dyson-Schwinger equation is solved, neglecting re-
tardation and transverse gluons and regulating the resulting infrared sin-
gularities. While the quark propagator vanishes as the infrared regulator
goes to zero, the frequency integral over the quark propagator stays finite
and well-defined. Solutions of the homogeneous Bethe-Salpeter equation
for the pseudoscalar and vector mesons as well as for scalar and axial-
vector diquarks are obtained. In the limit of a vanishing infrared regulator
the diquark masses diverge, while meson properties and diquark radii re-
main finite and well-defined. These features are interpreted with respect
to the resulting aspects of confinement for colored quark-quark corre-
lations. The qualitative features are stable when including transverse
gluons. Corresponding preliminary results are presented.
[1] R. Alkofer, M. Kloker, A. Krassnigg, R.F. Wagenbrunn, Phys. Rev.
Lett., in print [arXiv:hep-ph/0510028].
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Gruppenbericht HK 43.3 Do 15:00 G
The Critical Region of the QCD Phase Transition — eBERND-
JOCHEN SCHAEFERM and JOCHEN WAMBACH?? nstitut f\"ur
Physik, Karl-Franzens-Universit\”at, A-8010 Graz, Austria — 2Institut
f\"ur Kernphysik, TU Darmstadt, D-64289 Darmstadt, Germany —
3Gesellschaft f\”ur Schwerionenforschung GSI, D-64291 Darmstadt, Ger-
many

The QCD (tri)critical point is a genuine second-order phase transition
and implies the existence of a massless scalar mode. In this talk we focus
on the finite region around the critical point and estimate its size. We use
the proper-time renormalization group method in order to calculate the
scalar and quark-number susceptibilities and compare the results with a
mean-field approximation where fluctuations are neglected.

HK 44 Kern- und Teilchen-Astrophysik

Zeit: Donnerstag 14:00-15:30

HK 44.1 Do 14:00 E

QRPA calculations of weak-interaction rates for pre-supernova
evolution of massive stars — eB. PrEIFFER', S. GuprTa??, P.
MOLLER?, H. ScHATZ??, and K.-L. KrRATZ' — !nst. fiir Kernchemie &
HGF-VISTARS, Univ. Mainz, Germany — 2NSCL/MSU, USA — 3JINA
— 4T-16, LANL, USA

Ground-state and excited-state GT strength distributions and
temperature-dependent electron-capture rates for a number of key Fe-
group nuclei, relevant to the pre-supernova (SN) evolution of massive
stars, have been calculated using the deformed QRPA (Folded-Yukawa,
Lipkin-Nogami) theory. We compare our results with previous shell-
model diagonalization and QRPA (Nilsson, BCS) calculations. The in-
clusion of our new rates in SN evolution codes is foreseen.

HK 44.2 Do 14:15 E

The outer crust of non-accreting cold neutron stars
eMATTHIAS HEMPEL, STEFAN RUSTER, and JURGEN SCHAFFNER-
BIELICH — Institut fiir Theoretische Physik, J. W. Goethe-Universitit,
Max von Laue-Str. 1, D-60438 Frankfurt am Main, Germany

The outer crust of non-accreting cold neutron stars is studied in the
framework of modern nuclear mass models. A comparison to the clas-
sic work of Baym, Pethick, and Sutherland (BPS) and an update of
the work by Haensel and Pichon is performed. The most recent experi-
mental nuclear data from the atomic mass table of Audi, Wapstra, and
Thibault from 2003 is taken. Extrapolation to the dripline is utilized by
different theoretical nuclear models: relativistic mean-field models and
non-relativistic Hartree-Fock-Bogoliubov (HFB) models based on Skyrme
parametrization with and without effects from deformation. The different
nuclear models are compared to check their differences with respect to
the neutron dripline, magic numbers, equation of state and occurences
of nuclei in the outer crust.

HK 44.3 Do 14:30 E

Symmetry energy of fragments produced in multifragmenta-
tion and properties of stellar matter in supernova II explosions
— @ALEXANDER BoTvINAM? and WOLFGANG TRAUTMANN! — 1GSI,
Darmstadt, Germany — 2INR, Moscow, Russia

In nuclear multifragmentation reactions one can reach thermodynam-
ical conditions of nuclear matter which are expected in supernova type
1T explosions. Recent ALADIN experiments at GSI have allowed to ex-
tract the symmetry energy of hot nuclei produced at subnuclear densities.
With the statistical multifragmentation model generalized for astrophys-
ical conditions we demonstrate that sizes and neutron richness of nuclei
produced in supernova environment depend essentially on this symmetry
energy. We also investigate the equation of state (EOS) of stellar matter,
and rates of the weak processes (electron and neutrino reactions), under
the new symmetry energy constraints.

HK 44.4 Do 14:45 E

Shell Model Monte Carlo, Wavelet Analysis and Characteristic
Scales of Magnetic Dipole Resonance in fp-shell nuclei. — oILKA
PETERMANN', YAROSLAV KALMYKOV!, KARLHEINZ LANGANKE?,
GABRIEL MARTINEZ-PINEDO?, PETER VON NEUMANN-COSEL!,
AcHIM RICHTER!, and ARTEM SHEVCHENKO' — 'IKP TU Darmstadt
— 2GSI

Fine structure of giant resonances has been recently established as a
global physics phenomenon [1]. A novel technique of wavelet analysis al-
lowed to extract characteristic energy scales from the electric isoscalar
giant quadrupole and magnetic Gamow-Teller resonances. The origin
of scales is the coupling of Ip-1h states to more complex 2p-2h con-
figurations. The similar technique is now applied to (e,e’) data from
S-DALINAC on M1 resonance in several fp-shell nuclei, e.g. ®Ti, %2Cr,
5456Fe, The comparison is made with the modern shell model Monte

Raum: E

Carlo calculations [2], which give a reliable description of M1 strength,
important for astrophysics. Combined with wavelet analysis this provides
a unique tool to investigate the role of different aspects in microscopic
models, like various interactions, truncation level in many-particle-many-
hole hierarchy, isospin projections, spin and orbital contributions etc. The
results of such analysis will be presented and discussed.

[1] A. Shevchenko et al., Phys. Rev. Lett. 93 (2004) 122501.

[2] E. Caurier et al., Rev. Mod. Phys. 77 (2005) 427.
*Supported by the DFG through SFB 634.

HK 44.5 Do 15:00 E

Messung der Lebensdauer des 6791-keV Zustandes in O
— eoINA LINGNER, DANIEL SCHURMANN, RALF KuNz, CLAUS
ROLFS, FRANK STRIEDER und HANNS-PETER TRAUTVETTER —
Ruhr-Universitéit Bochum

Die Reaktion MN(p,7)'50 ist die langsamste Reaktion des CNO-Zyklus
und daher von hohem astrophysikalischem Interesse. Bei aktuellen Mes-
sungen der LUNA-Kollaboration und am Triangle University National
Laboratory, Chapel Hill, USA, wurde intensiv der Energiebereich zwi-
schen FE.,=70 und 400 keV untersucht und Extrapolationen zu noch
tieferen Energien iiber R-Matrix Analysen durchgefiihrt. Der Fehler die-
ser Extrapolation wird hauptséichlich durch den Einfluf§ der unterschwel-
ligen Resonanz bei E = —507 keV, die einem Zustand in 0 bei
E, = 6791 keV entspricht, auf den Grundzustandsiibergang dominiert.

Der Beitrag der -507 keV Resonanz am Wirkungsquerschnitt kann di-
rekt iiber die Messung der Lebensdauer des zugehorigen Zustandes be-
stimmt werden. Dazu wird in einem Experiment am Dynamitron-Tandem
Laboratorium der Ruhr-Universitit Bochum die Doppler-Shift Attenua-
tion. Method verwendet, bei der der v-Ubergang vom 6791 keV Zustand
in den Grundzustand des ®O withrend des Abbremsvorgangs des Kerns
im Target beobachtet wird. Die Doppler-Verschiebung wird unter meh-
reren Winkeln mit einem HPGe-Detektor gemessen und daraus der Ab-
schwiichungsfaktor F(7) bestimmt, der direkt von der Lebensdauer des
Zustands abhéingt. Die Ergebnisse des Experimentes werden diskutiert
und mit fritheren Messungen verglichen.

HK 44.6 Do 15:15 E

Messung niederenergetischer Resonanzen in ®Mg(p,y)*Al —
e ANDREAS BEST fiir die LUNA-Kollaboration — Institut fiir Physik
mit lonenstrahlen, Ruhr-Univeritdt Bochum, Germany

Beobachtungen von INTEGRAL, COMPTEL und anderen Beobach-
tungssatelliten haben die extraterrestrische y-Emission bei £, = 1.8 MeV
nachgewiesen, die vom (-Zerfall von 26Al nach Mg herriihrt. Das Nuklid
26 Al wird hauptsichlich iiber die Einfangreaktion 2Mg(p,y)? Al erzeugt,
eine Reaktion des MgAl-Zyklus im Wasserstoff-Schalenbrennen massiver
Sterne wie AGB- und Wolf-Rayet-Sterne. Die Temperaturen liegen im Be-
reich vom 5x 107 K entsprechend einer Gamow-Energie von etwa 100 keV.
In diesem Energiebereich gibt es jedoch keine direkten experimentellen
Daten zur Reaktion 2Mg(p,y)*Al, wodurch es bisher schwierig war, ge-
nauere Sternmodelle zur Erzeugung der beobachteten Gesamtmasse der
radioaktiven 2°Al Nuklide aufzustellen.

Die Reaktionsrate von ®Mg(p,y)?Al wird von engen Resonanzen do-
miniert, die herunter bis F.,, = 190 keV experimentell beobachtet wor-
den sind. Darunter gibt es jedoch weitere potentielle Resonanzen, die die
Reaktionsrate im Temperaturbereich der AGB-Sterne bestimmen und
fiir deren Resonanzstirken es bisher nur indirekte Abschéitzungen gibt.
Im Rahmen des LUNA-Projektes sollen die Resonanzstérken fiir diese
niederenergetischen Resonanzen mit einem 2*Mg Target und einem 4
BGO-Detektor mit hoher Nachweiswahrscheinlichkeit im Gran Sasso-
Untergrundlabor gemessen werden. Vorstudien dazu werden derzeit an
der Ruhr-Universitat Bochum an Resonanzen bei hoheren Energien und
mit einem 47 Nal-Detektor durchgefiihrt.
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HK 45 Instrumentation und Anwendungen

Zeit: Donnerstag 14:00-15:30

Gruppenbericht HK 45.1 Do 14:00 H

Magnetische Speicherung von UCN — eR. PICKER!, I. ALTA-
REV!, F. J. HARTMANN!, A. R. MULLER!, S. PaAuL!, O. ZIMMER!,
V. F. Enzov? P. GELTENBORT?, B. A. BAzarRoV? V. A. KNYAZ-
kov?, G. D. Krycin?, V. L. RvaBov? und A. P. SEREBROV?
— Physik-Department, TU Miinchen — 2PNPI, Gatchina, Russland —
3ILL, Grenoble, Frankreich

Die genaue Kenntnis der Lebensdauer des freien Neutrons 7,
ermdglicht es, sowohl das Standardmodell der Kern- und Teilchenphysik
zu testen, als auch das Verstindnis der Urknalltheorie zu vertiefen.
Die besten Ergebnisse (o ~ 1 s) wurden bisher durch Speicherung von
ultrakalten Neutronen in Materieflaschen erreicht. Aufgrund der bisher
nicht im Detail verstandenen Neutronenverluste an den Wénden ist eine
signifikante Verringerung des Fehlers wohl nicht mehr zu erwarten.

Neutronen konnen aber unter Vermeidung dieser Verluste auch iiber
ihr magnetisches Moment gespeichert werden. Im Jahr 2003 gelang es
mit einer kleinen Multipolfalle aus Permanentmagneten das erste Mal
die magnetische Einschlufizeit von Neutronen in die Ndhe der Lebens-
dauer zu bringen ((882 + 16) s). Durch VergroSerung des Volumens und
Installation eines Neutronenaufzugs wurde 2005 eine Speicherzeit von
(874.6 £ 1.6) s erreicht.

Mit einem supraleitenden Aufbau mit wesentlich grofferem Volumen,
groBerer Fallentiefe und durch Echtzeitmessung der Zerfallsprotonen soll
an der TU Miinchen das Potential der Methode ausgeschopft und eine
Genauigkeit von £0.1 s erreicht werden. Der Stand beider Experimente
wird vorgestellt. Unterstiitzt durch BMBF, DFG und MLL

HK 45.2 Do 14:30 H

Characterization of solid converters for ultra-cold neutrons
(UCN) in the framework of the Mini-D, project at the FRM-II
reactor in Munich — eDANIELE TORTORELLA, IGOR ALTAREV,
ANDREAS FREI, ERWIN GUTSMIEDL, F.JOACHIM HARTMANN, AXEL-
REIMER MULLER, STEPHAN PAuL, GERD PETZOLDT, RUDIGER
PickER, WOLFGANG SCHOTT, and OLIVER ZIMMER — Physik-
Department, Technische Universitdt Miinchen, James-Frank-Strasse,
D-85748 Garching

Super-thermal sources for UCN production are nowadays extensively
under investigation or construction worldwide. In all those facilities es-
sential component is the UCN converter. Materials like deuterium (Ds),
heavy methane (CD4) or oxygen in solid form are generally considered
suitable. Because of the relatively low freezing temperature of these sub-
stances, a systematic characterization requires cryogenic environment
(down to 5 K). In the framework of the Mini-Dy project at the FRM-
IT reactor, using a dedicated apparatus, we present experiments per-
formed to find out an optimum freezing procedure (mainly for D). Irra-
diation and optic investigation of the samples, including high-precision
Raman spectroscopy, are discussed. Founded by MLL (Maier-Leibnitz-
Laboratorium).

HK 45.3 Do 14:45 H

Ein Testaufbau zur Produktion ultrakalter Neutronen mit ei-
nem festem Deuteriumkonverter am TRIGA-Reaktor Mainz
— eANDREAS FREI', IGOR ALTAREV!, KLAUS EBERHARDT?, ERWIN
GUTSMIEDL!, GABRIELE HAMPEL?, F. JOACHIM HARTMANN!, WER-
NER HEIL?, STEPHAN PAUL!, WOLFGANG SCHMID!, YOURI SOBOLEV?,
DANIELE TORTORELLA!, NORBERT TRAUTMANN?, NORBERT WIEHL?
und OLIVER ZIMMER' — 'Physik Department E18, Technische Univer-
sitéit — 2Institut fiir Kernchemie, Universitidt Mainz, D-55099 Mainz —
3Institut fiir Physik, Universitit Mainz, D-55099 Mainz

Fiir die Forschungsneutronenquelle FRM-II in Miinchen ist eine Quelle
zur Erzeugung ultrakalter Neutronen (UCN) mit festem Dy als Konver-

Raum: H

termaterial vorgesehen, die Mini-Dy Quelle. Zur UCN-Erzeugung dient
ecin Konverter bestehend aus etwa 200 cm? festem Ds bei einer Tempera-
tur von 5 K. Der Konverter befindet sich am reaktorseitigen Ende UCN-
Speicherrohres (Durchmesser 6 cm, Linge etwa 8 m). Modellrechnungen
lassen erwarten, dass sich im Speicherrohr eine UCN-Dichte von bis zu
10* cm™2 aufbauen sollte. Testmessungen zur UCN-Erzeugung wurden
im Jahr 2005 am TRIGA-Reaktor Mainz durchgefiihrt. Zu diesem Zweck
wurde im Rahmen eines DFG-Projektes des Physik-Departments E18
der TU-Miinchen und des Institutes fiir Physik der Universitdt Mainz
und mit Unterstiitzung des MLL in Garching ein Testkryostat samt zu-
gehorigem Dy-Gassystem aufgebaut. Der Vortrag gibt einen Uberblick
iiber den aktuellen Status des Projektes, sowie {iber Messungen am Tes-
taufbau in Mainz.

HK 45.4 Do 15:00 H
Aufbau von Gammaspektrometern am Forschungsreaktor

FRM-II in Garching bei Miinchen — ePETRA KUDEJOVA!,
THOMAS MATERNA!, STEFAN THIEL!, JAN JOLIE!, ANDREAS
TOURLER? und REINER KRUCKEN? — !Institut fiir Kernphysik der

Universitit zu Koln, Ziilpicher Str. 77, D-50937 Kéln, D — 2Institut
fiir Radiochemie der TUM, Walther-Meissner-Str. 3, D-85748 Garching,
D — ®Institut fiir Experimentalphysik der TUM, James-Franck-Strafle
D-85748 Garching, D

In Zusammenarbeit mit der TU-Miinchen bauen wir an einem Hoch-
fluBleiter fiir kalte Neutronen eine flexible Installation auf. Diese besteht
aus einer Aktivierungsanlage fiir prompte Gammastrahlung (PGA) zur
Materialuntersuchung mittels Detektion von Gammastrahlen nach Neu-
troneneinfang, einem Gammastrahlkoinzidenz-Spektrometer fiir Kern-
spektroskopie und einer Neutronentomographie-Anlage. Fiir diese 3 un-
terschiedlichen Installationen und noch fiir die Moglichkeit eine Ortsemp-
findliche PGA Messung durchfiihren zu kénnen, haben wir einen spezi-
ellen Neutronenleiter entworfen, der mittels seiner elliptischen Form ei-
ne Fokussierung der Neutronen erlaubt. Das Projekt wird vom FRM-II
gefordert.

HK 45.5 Do 15:15 H

Proton detection in the spectrometer aSPECT — eMARTIN
SimsoN!, HEINZ ANGERER!, FIDEL AYALA GUARDIA%Z STEFAN
BAESSLER?, MICHAEL BORG?, KrLAUS EBERHARDT?, FERENC
GLUCK?, WERNER HEIL?, IcoR KONOROV!, GERTRUD KONRAD?,
NAIKA LUQUERO Lroris?, RAQUEL MuNoz Horra?, GERD PET-
zoLDT', DENNIS RicH', YURI SOBOLEV?, HANS-FRIEDRICH WIRTH!,
and OLIVER ZIMMER! Physik Department E18, Technische
Universitit Miinchen — 2Institut fiir Physik, Universitit Mainz

In the retardation spectrometer aSPECT, protons from neutron decay
are guided to a detector via magnetic fields. Between the detector and
the decay volume is a variable electrostatic potential barrier, which allows
us to measure the shape of the proton recoil spectrum and, in turn, the
electron-antineutrino correlation coefficient a. Using a and the neutron
lifetime, we can determine the element V4 of the Cabbibo-Kobayashi-
Maskawa matrix and clarify the issue of a possible non-unitarity of the
CKM matrix.
This measurement requires a very sensitive detection system. We use
segmented Si-PIN diodes, which allow us to supress correlated electron
background by applying an ExB drift in front of the detector. The en-
tire detection system, which includes a low-noise preamplifier and a fast
digital readout, are put on a high voltage of about 30 kV to accelerate
the protons to detectable energies.
The detection and readout system as well as first results from beamtimes
at the FRM2 in Munich will be presented in this talk.
This work is supported by the MLL Garching and the BMBF.
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HK 46 Physik mit schweren Ionen

Zeit: Donnerstag 14:00-15:30

HK 46.1 Do 14:00 D

Two-particle correlations in Pb+Au collisions at 158 AGeV —
eDARIUSZ ANTONCZYK for the CERES collaboration — Gesellschaft
fiir Schwerionenforschung mbH, Darmstadt, Germany

CERES was originally conceived as a dilepton spectrometer at the
CERN SPS. After the upgrade with addition of the TPC, which im-
proved the momentum resolution and extended the detector capabilities
to hadrons, CERES collected 30 million Pb+Au events at top SPS en-
ergy in the year 2000. A Hanbury-Brown-Twiss (HBT) analysis of pion
pairs on a subset of these data, together with the results obtained at
other beam energies, lead to a new freeze-out criterion (PRL 90 (2003)
022301). The fully calibrated data set allows to study the dependence of
the HBT correlation radii on the orientation of reaction plane and the
reconstruction of the spatial source anisotropy at freeze-out. The final
results of this analysis will be presented.

HK 46.2 Do 14:15 D

Korrelationen hochenergetischer geladener Hadronen in Pb-Au
bei 158 AGeV /c — eSTEFAN KNIEGE und MATEUSZ PLOSKON fiir
die CERES-Kollaboration — Institut fiir Kernphysik, Max-von-Laue-Str.
1, 60438 Frankfurt am Main

Hochenergetische Partonen, die in der frithen Phase von Schwerionen-
kollisionen durch harte Stésse mit hohem Impulsiibertrag erzeugt werden,
gelten als wichtige Probe zum Studium des heissen, dichten Feuerballs,
der wihrend der Reaktion erzeugt wird. Insbesondere erlauben Modifi-
kationen der aus elementaren Reaktionen bekannten azimutalen Jet- und
Di-Jet-Topologie des hadronischen Endzustandes Riickschliisse auf End-
zustandswechselwirkungen der gestreuten Partonen und damit auf die
Eigenschaften des erzeugten Mediums. Der experimentelle Zugang wird
durch die Untersuchung azimutaler Korrelationen von geladenen Hadro-
nen mit hohem Transversalimpuls ermoglicht.

Aufgrund der vollen azimutalen Akzeptanz ist das CERES Spektro-
meter ideal fiir die Untersuchung azimutaler Korrelationen geeignet. Die
neue zylindrische TPC des CERES Experimentes ermoglicht die Re-
konstruktion geladener Teilchen mit hoher Effizienz und guter Impul-
sauflosung. In diesem Vortrag werden vorlaufige Ergebnisse einer Analy-
se von 30 Millionen Pb-Au Ereignissen bei 158 AGeV /¢ prisentiert und
in Bezug auf vergleichbare Messungen bei RHIC-Energie diskutiert.

HK 46.3 Do 14:30 D

Elliptic and directed flow in heavy ion collisions oHHANNAH
PETERSEN and MARCUS BLEICHER — Institut fiir theoretische Physik;
Johann Wolfgang Goethe-Universitéit; Max-von-Laue-Strale 1; 60438
Frankfurt am Main

Recent data on Pb+PDb reactions for the directed and elliptic flow from
the NA 49 experiment at the CERN-SPS are compared to hadron-string
transport model calculations (Ultra-relativistic quantum molecular dy-
namics model (UrQMD)). The rapidity and the transverse momentum
dependence of the directed and elliptic flow, i.e. v; and vo, are investi-
gated. Since the flow is very semnsitive to a change in the centrality of
the collision the results are compared to data at three different centrality
bins. Generally a reasonable agreement between data and calculations is
found.

Furthermore, the energy excitation function of the elliptic flow (vq)
from Ej,, = 0.09AGeV to /s = 200GeV is explored within the UrQMD
model and discussed in the context of the available data. It is found that
in the energy regime below Epeam = 10AGeV the inclusion of nuclear
potentials is necessary to describe the data. Above 40 AGeV beam en-
ergy the UrQMD model starts to underestimate the elliptic flow. This
difference can possibly be explained by assuming a phase transition from
hadron gas to quark gluon plasma at 30 AGeV.

HK 46.4 Do 14:45 D
Strange and Charged Particle Elliptic Flow in Pb+Au Colli-
sions at 158 AGeV /c — eJOVAN MILOSEVIC — Physikalisches Insti-
tut, Philosophenweg 12, 69120 Heidelberg

Raum: D

We present A, K%, 7% and proton elliptic flow measurements from
Pb+Au collisions at the highest SPS energy. The data, collected by the
CERES experiment which covers n = 2.05 — 2.70 with full azimuthal
acceptance and pr sensitivity up to 4 GeV/c, can be used to test hydro-
dynamical models and show sensitivity to the EoS. The value of v, as a
function of centrality and pr is presented for different particle species.
Our measurements are compared to results from other SPS experiments
and to hydrodynamical calculations as well as with vs values observed
with STAR at RHIC. In order to get better insight into the origin of
the collective flow we performed scaling to the number of the constituent
quarks and the transverse rapidity yrfiq scaling predicted by hydrodynam-
ics. Testing the differential flow measurements of different particle species
against different scaling scenarios may yield additional information about
the origin of flow.

HK 46.5 Do 15:00 D
Multiplizitatsfluktuationen in Schwerionenkollisionen am
CERN SPS eBENJAMIN LunawiTz!, C. Arr!, C. BLUME!,
P. DINKELAKER', D. FLIERL!, V. FRriese?, M. Gazpzicki', C.
HOHNE?, M. KLIEMANT!, S. KNIEGE!, M. MITROVSKI', M. OTTO!,
R. RENFORDT!, A. SaANDOvAL?, R. Stock!, C. STRABEL' und H.
STROBELE! fiir die NA49-Kollaboration — !Institut fiir Kernphysik,
Universitdt Frankfurt — 2Gesellschaft fiir Schwerionenforschung (GSI),
Darmstadt
Die Event-by-Event-Fluktuationen der Teilchenmultiplizitit wurde
vom NA49-Experiment am CERN SPS bei verschiedenen Energien
und Kollisionssystemen untersucht. Zur Untersuchung der Multipli-
zitatsfluktuationen wird die Anzahl der an der Reaktion teilnehmenden
Projektil- Nukleonen mit Hilfe eines Veto- Kalorimeters festgehalten. Die
Anzahl der teilnehmenden Target- Nukleonen fluktuiert allerdings. Dies
erlaubt es, den Einfluss von Projektil- und Target- Partizipanten auf ver-
schiedene Bereiche des Phasenraums der produzierten Teilchen zu unter-
suchen und zwischen Transparenz (von den meisten dynamischen Model-
len angenommen), Mischung (statistischen Modelle) und Reflektion des
Flusses im frithen Stadium der Kollision zu unterscheiden.

HK 46.6 Do 15:15 D
Open Charm Analyse in 158 AGeV/c Pb-Au Kollisionen —
eWILRID LupoLpHSs fiir die CERES-Kollaboration — Physikalisches In-
stitut der Universitét Heidelberg

Indirekte Messungen am CERN SPS deuten auf eine mogliche
Erhohung von Mesonen mit offenem Charm Anteil in A-A Kollisionen
hin, im Vergleich zu einer linearen Extrapolation von p-p Kollisionen.
Wegen des sehr geringen Produktionsquerschnittes ist eine direkte
Messungen von Mesonen mit offenem Charm Anteil schwierig.

Im Rahmen dieses Vortrages wird eine Analyse des Zweikorperzerfalls
D’ — K+r- (B =3.8%, cr =123.4 um) vorgestellt. Die Analyse ba-
siert auf der Trennung zwischen Sekundér- und Primérspuren durch
die Rekonstruktion des Zerfallsvertex. Mit Hilfe der Referenzmessung
K — ntr~ (B = 68.95%, cr = 2.68 cm) wird die Analysemethode ge-
testet und der systematische Fehler in der Effizienzbestimmung unter-
sucht. Die gemessene Rapidititsverteilung dN/dy und der inverse Stei-
gungsparameter 7' werden mit existierenden Messungen verglichen.

Im hohen Impulsbereich des Kaons und Pions aus dem D° Zerfall ist ei-
ne ausreichende Teilchenidentifikation nicht moglich. Das invariante Mas-
senspektrum des D’ Mesons wird durch Kombination aller positiven mit
negativen Spuren unter der Annahme der Kaon und Pionmasse erhalten.
Der Beitrag von zusétzlichen Resonanzen, der nach Abzug des kombi-
natorischen Untergrundes im Signalspektrum erhalten bleibt, wird mit
dem PYTHIA Ereignis Generator simuliert und in der Bestimmung der
D’ Produktionsrate beriicksichtigt. Dies ermoglicht den Schluss auf eine
obere Konfidenzgrenze fuer den D’ Produktionsquerschnitt.

HK 47 Postersitzung

Zeit: Donnerstag 15:30-17:00

Die Poster aus Sitzung 21 werden erneut prisentiert.

Raum: P
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HK 48 Elektromagnetische und Hadronische Sonden
Zeit: Donnerstag 17:00-18:30 Raum: F

Gruppenbericht HK 48.1 Do 17:00 F

Sum-rule for the $\sigma$-meson — eMARTIN SCHUMACHER',
M.I. LevcuHuk?, AI L vov3 and A.I. MILSTEIN' — !Zweites
Physikalisches Institut der Universitdt, D-37077 Gottingen — 2B.1.
Stepanov Institute of Physics, BY-220072 Minsk, Belarus 3P.N.
Lebedev Physical Institute, RU-117924 Moscow, Russia — *Budker
Institute of Nuclear Physics, RU-630090 Novosibirsk, Russia

Arguments are found that the $\sigma$ meson couples to two
photons via its non-strange $q\bar{q}$ structure component. This
ansatz leads to a quantitative explanation of the $t$-channel com-
ponent of the difference of electromagnetic polarizabilities, $(\alpha-
\beta) “t$, of the nucleon. The prediction is $(\alpha-\beta) t_{pn}=(5
\alpha_e g {\pi NN})/(6\pi"2 m"2 \sigma f\pi) =15.3$ in units of
$10°{-4}{\rm fm}"3$ to be compared with the experimental val-
ues $(\alpha-\beta) t_{p}=15.1\pm 1.3$ for the proton and $(\alpha-
\beta) t_{n}=14.8\pm 2.73 for the neutron. The equivalent approach to
exploit the $\pi\pi$ structure component of the $\sigma$ meson via
the BEFT sum rule leads to $(\alpha-\beta) t_{p,n}=15.3\pm 1.33,
what also is in agreement with the experimental results. We show that
the observed agreement of the two different predictions for $(\alpha-
\beta) “t_{p,n}$ may be understood as a sum rule for the $\sigma$ me-
son where the chiral partner of the $\pi$ meson is linked together with
the $£.0(600)$ particle observed in particle reactions where a resonant
$\pi\pi$ intermediate state is involved.

Gruppenbericht HK 48.2 Do 17:30 F
Dispersion Theory and the Low Energy Constants for Pion Pho-
toproduction — eBARBARA PAsQuINI', DIETER DRECHSEL?, and
LOTHAR TIATOR? — !Dipartimento di Fisica Nucleare e Teorica, Uni-
versita degli Studi di Pavia and INFN, Sezione di Pavia, Pavia, Italy —
2Institut fiir Kernphysik, Universitit Mainz

The relativistic amplitudes of pion photoproduction are evaluated by
dispersion relations at ¢ = const. The imaginary parts of the amplitudes

are taken from the MAID model covering the absorption spectrum up
to center-of-mass energies W = 2.5 GeV. For sub-threshold kinematics
the amplitudes are expanded in powers of the two independent variables
v and t related to energy and momentum transfer. Subtraction of the
corresponding series for the loop corrections allows one to determine the
size of the counterterms of covariant baryon chiral perturbation theory.
The proposed continuation of the amplitudes into the unphysical region
provides a unique framework to derive the low-energy constants to any
given order as well as an estimate of the higher order terms by global
properties of the absorption spectrum.

Gruppenbericht HK 48.3 Do 18:00 F

Experimental determination of double-beta decay matrix el-
ements thru charge-exchange reactions — eE.-W. GREWE, C.
BAUMER, H. DOHMANN, D. FREKERS, S. HOLLSTEIN, S. RAKERS,
and J.-H. THIES — Institut fiir Kernphysik, Miinster

The two neutrino double-beta decay represents a test case for our
knowledge of nuclear wave functions. It is believed to proceed in at least
two different modes: the neutrinoless (0v33) and the two-neutrino (2v585)
mode. The decay mechanism is believed to be a combination of two vir-
tual decays. Half-lives can be deduced from the involved nuclear matrix
elements. The nuclear matrix element of the 2v-mode can be experimen-
tally determined using charge-exchange reactions at intermediate ener-
gies and extracting Gamow-Teller (GT) transition strengths[1]. Using
the (d,*He) reaction at the KVI (Groningen, NL) we recently measured
the GT* distributions relevant for the double-beta decay of Zn, "®Ge
and %Zr[2]. The resulting excitation energy spectra are presented and an
overview about the state of the experiments is given.
[1] S. Rakers et al., Phys. Rev. C 71, 054313 (2005)
2] E-W. Grewe and D. Frekers, submitted to Prog. Part. Nucl.
Phys.(2005)

HK 49 Kernphysik/Spektroskopie

Zeit: Donnerstag 17:00-18:30

Gruppenbericht HK 49.1 Do 17:00 C
Investigation of mixed-symmetry states in Mo by means
of high-resolution electron and proton scattering® — O.

BurpaA!, N. Borua?, J. CARTER?, R.W. FEARICK?, S.V. FORTSCH?,
C. Fransen®, H. Fuiyra®4, M. KUHAR', A. LENHARDT!, P.
VON NEUMANN-CoOSEL!, R. NEVELING! N. PIETRALLA®, V.YU.
PONOMAREV', A. RICHTER', E. SIDERAS-HADDAD?, R. SmiT?, and
J. WamBAcH! — !Institut fiir Kernphysik, Technische Universitit
Darmstadt — 2Physics Department, University of Cape Town —
3School of Physics, University of the Witwatersrand — *iThemba LABS,
Somerset West — °Institut fiir Kernphysik, Universitit zu Koln —
SDepartment of Physics and Astronomy, SUNY Stony Brook

The nucleus **Mo is a well studied example for the existence of one-
phonon and two-phonon mixed-symmetry (ms) states [1]. High-resolution
electron scattering (at the S-DALINAC) and proton scattering (at the
iThemba LABS) experiments were performed studying the excitation of
2% states. Energy resolutions AE =~ 30 keV (FWHM) were achieved. Due
to sensitivity of (e,e’) and (p,p’) reactions to the one-phonon components
of the wave function a combined analysis of the measured form factors
and angular distributions provides a unique test of the phonon character
of the ms state and its assumed isovector character in the valence shell.
Furthermore, the purity of two-phonon states can be extracted. Compar-
ison to QPM, shell-model and IBA-2 calculations is presented.
[1] C.Fransen et al, Phys. Rev. C 67 (2003) 024307.
*Supported by the DFG through SFB 634 and Ne 679/2-1.

Raum: C
Gruppenbericht HK 49.2 Do 17:30 C
Pre-equilibrium emission in 1.2 GeV proton induced reactions
between Al and Th — eFRANK GOLDENBAUM!, CLAUS-

MicHAEL HERBAcH?, DIETRICH HILSCHER?, ULRICH JAHNKE?,
V.G. TISHCHENKO?, JOEL GALIN®, ALAIN LETOURNEAU®, ALAIN
PEGHAIRE?, DETLEF FiLges!, LUDWIK PIENKOWSKI*, UDO
ScHOEDER?, and JAN TOKE® — !Forschungszentrum Jiilich gmbh,
D-52428 Jiilich — 2Hahn-Meitner Institut, D-14109 Berlin — *GANIL,
F-14076 Caen — *Heavy lon Laboratory, 02-093 Warszawa, Poland —
5Univ.Rochester, NY 14627 USA

Proton induced spallation reactions at 1.2 GeV incident energy with
targets between Al and Th have been studied. Energy spectra and angu-
lar distributions for 23H, 346He, 6789Li and "*1°Be isotopes have been
measured and compared to results of intra-nuclear cascade and statisti-
cal model calculations. While the evaporation, mean excitation energy
and linear momentum transfer is in good agreement with the data, pre-
equilibrium emission cannot be accounted for in these simulations. For
deuterons, pre-equilibrium emission is shown to be well described by sur-
face coalescence while other mechanisms are required for *He and heavier
clusters.

HK 49.3 Do 18:00 C

Timescale of fission in GeV proton induced reactions —
eFRANK GOLDENBAUM!, CLAUS-MICHAEL HERBACH?, DIETRICH
HiLscHER?, ULRICH JAHNKE?, JOEL GALIN®, ALAIN LETOURNEAU?,
UpO SCHROEDER?, and V.G. TISHCHENKO? — !Forschungszentrum
Jiilich GmbH D-52428 Jiilich — 2Hahn-Meitner-Institut, D-14109 Berlin
3Ganil, F-14076 Caen — *Univ.Rochester, New York 14627, USA
The excitation energy dependence of fission probability Pf in 2.5 GeV
proton induced reactions on Au, Bi, and U has been studied whereby
E* is deduced eventwise form the multiplicity of evaporated light parti-
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cles. Irrespective of the initial fissility for all three target nuclei at the
highest E* of 1000 MeV P; amounts to approx. 30%. Intra-nuclear-
cascade/statistical model calculations provide a very satisfying repro-
duction of the observed evolution of Pr(E*) with E*. No extra transient
delay is introduced showing fission to be decided upon very fast and early
in the long deexcitation chain towards scission. The fast decision to fis-
sion is supplemented by the observation that a major part (about 80%
at E*=600-900MeV) of all evaporated alpha particles is emitted prior to
scission—showing the entire fission process being relatively slow.

HK 49.4 Do 18:15 C

Dipole response of neutron-rich even-odd nuclei around '*2Sn —

e ADAM KLIMKIEWICZ for the LAND-FRS collaboration — Gesellschaft

fiir Schwerionenforschung (GSI), D-64291 Darmstadt — Instytut Fizyki,
Uniwersytet Jagiellonski, PL-30-059 Krakéw, Poland

The unstable neutron-rich nuclei 2~338n and 133134Sb isotopes were

produced by in-flight fission of a primary 28U beam (Eg;, = 500 MeV /u)

at GSI,Darmstadt, and were separated in flight from other reaction prod-
ucts by means of the fragment separator FRS. Coulomb excitation of
these isotopes in a Pb target was measured at the LAND setup and the
dipole strength distribution above the neutron separation threshold was
deduced. Below the giant dipole resonance at around E* ~ 15 MeV, a
sizeable fraction of dipole strength is found in all isotopes. In case of
the even-even '3%1328n isotopes, this strength was discussed in terms of
a pygmy resonance in an earlier publication [1]. Dipole strength right at
the neutron separation threshold appears in the isotopes with an odd
neutron number being related to the unpaired neutron. An attempt was
made to analyze this strength within the direct breakup model [2,3] which
describes non-resonant dipole transitions into the continuum.

[1] P.Adrich et al.,Phys. Rev. Lett.95(2005)132501

[2] R.Palit et al.,Nucl. Phys. A731(2004)235-248

[3] S.Typel,G.Baur, Phys. Rev. C64(2001)024601

HK 50 Theorie

Zeit: Donnerstag 17:00-18:30

HK 50.1 Do 17:00 G

Color-superconductivity within a Dyson-Schwinger approach
eDOMINIK NICKEL"?, REINHARD ALKOFER?, and JOCHEN WAMBACH'
— TU Darmstadt — >KFU Graz

Color-superconductivity is usually investigated at asymptotically large
densities in a weak coupling expansion and around nuclear saturation
density within phenomenological models.

To bridge this gap between the weak coupling and the strongly cou-
pled regime, we extend a truncation scheme of Dyson-Schwinger equa-
tions, which is in quantitative and qualitative agreement with lattice
calculations for the vacuum, to finite densities. We present results for the
quasiparticle pairing in different phases, estimate the pressure via the
Cornwall-Jackiw-Tomboulis formalism and study the importance of the
strange quark mass for the color-flavor unlocking.

HK 50.2 Do 17:15 G

Study of “Bottom-Up” thermalization scenario within a full
pQCD based cascade model — eANDREJ EL, ZHE Xu, and
CARSTEN GREINER — Institut fiir Theoretische Physik, Johann
Wolfgang Goethe Universitéit Frankfurt

Starting with the initial condition of color glas condensate we use the
full pQCD parton cascade introduced recently to verify the “Bottom-Up”
Thermalization scenario of a quark gluon plasma proposed by Baier,
Mueller, Schiff and Son. This is important for understanding the very
early stage of ultrarelativistic heavy ion collisions.

HK 50.3 Do 17:30 G

Lessons on confinement from G(2) gauge theory oK URT
LANGFELD', JEFF GREENSITE?, HUGO REINHARDT!, STEFAN OLE-
JNIK?, and TORSTEN ToK! — University of Tiibingen — 2San Francisco
State University — 3Bratislava Institute of Physics

Over the recent past, it has turned out that in SU(3), SU(2) gauge the-
ories center degrees of freedom, the so-called center vortices, play a major
role for the confinement mechanism. Numerical simulations showed that
the G(2) gauge theory shares the properties ”asymptotic freedom” and
"intermediate linear confinement” with QCD. On the other hand, the
group G(2) does not possess a non-trivial center implying that the center
vortex picture of confinement, which operates in SU(2) and SU(3), can-
not be realized. Indeed, G(2) gauge theory does not possess asymptotic
confinement, but nevertheless a linear rising confinement potential at in-
termediate distances. In order to explore the mechanism for confinement
at intermediate distances, we study by means of lattice gauge simulations
the Polyakov line of G(2) below and above the critical temperature. Fur-
thermore, we investigate the role of the SU(3) subgroup of G(2) and, in
particular, the role of the corresponding Z3 center vortices.

Raum: G

HK 50.4 Do 17:45 G

The QCD phase diagram: NJL model with diquarks — eSiMON
ROSSNER, CLAUDIA RATTI, and WOLFRAM WEISE — Physik Depart-
ment, Technische Universitat Miinchen, 85747 Garching, Germany

We present calculations on QCD-based thermodynamics at finite tem-
perature and finite chemical potential, using an extended Nambu and
Jona-Lasinio model with inclusion of Polyakov loop dynamics. This
model combines features of both chiral symmetry restoration and de-
confinement, and incorporates diquark degrees of freedom, promoting
insights into regions of large quark chemical potential. Parameters of
the Polyakov loop effective potential are fixed to reproduce pure gauge
lattice QCD results. Covering wide ranges in the temperature-chemical
potential plane this so called PNJL model allows for the computation of
the phase diagram. We extract the position of the tri-critical point and
discuss its variation with the quark mass.

Work supported in part by BMBF and GSI.

HK 50.5 Do 18:00 G

QCD thermodynamics with three flavors: field-theoretical
model — eMICHAEL THALER, CLAUDIA RATTI, and WOLFRAM
WEISE — Institute of Theoretical Physics T39, Technical University
Munich

We extend a novel field-theoretical model based on two key properties
of QCD, confinement and chiral symmetry breaking, to three quark fla-
vors. In this generalized Nambu—Jona-Lasinio model quarks couple simul-
taneously to the chiral condensate and to a background temporal gauge
field representing Polyakov loop dynamics. We calculate the equation of
state, the (scaled) pressure difference and the baryon number density at
finite quark chemical and compare our results with corresponding data
from 2+1 flavor lattice QCD simulations. Excellent agreement for baryon
chemical potentials up to up = 530 MeV is found. Work supported in
part by BMBF and GSI.

HK 50.6 Do 18:15 G

Transport coefficients of a quark-gluon plasma calculated within
a parton cascade description — eJENS FIEDLER, ZHE XU, and
CARSTEN GREINER — Institut fiir Theoretische Physik, Johann Wolf-
gang Goethe Universitiat Frankfurt

We calculate heat conductivity and shear viscosity coefficient within a
pQCD parton cascade. In our simulation it is possible to include particle
creation and annihilation processes for gluons and quarks. In comparison
with theoretical results based on the Chapman-Enskog method, we inves-
tigate the influences on these transport coefficients by changing various
parameters, like the number of testparticles, grid- and box size.
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HK 51 Kern- und Teilchen-Astrophysik

Zeit: Donnerstag 17:00-18:30

HK 51.1 Do 17:00 E

Neutron studies on hafnium: s abundances and r residuals —
o['RANZ KAPPELER', SAED DABABNEH!, IRIS DILLMANN!, MICHAEL
HEeIL!, FRIEDRICH Voss!, NicoLAS WINCKLER', KLAUS WISSHAK!,
CHRISTOPH VOCKENHUBER?, WALTER KUTSCHERA®, ANTON WALL-
NER®, MAX BICHLER?, LEONID KAZAKOV®, FRANTISEK BECVARS,
MiLAN KRTICKA®, ROBERTO GALLINO, and MARCO PIGNATARI’
Forschungszentrum Karlsruhe, D-76021 Karlsruhe, Germany

2TRIUMF, 4004 Wesbrook Mall, Vancouver, Canada — 3Universitt
Wien, A-1090 Wien, Austria 4 Atominstitut der Osterreichischen
Universitéiten, A-1020 Wien, Austria — °IPPE Obninsk, Kaluga-Region,
Russia — 9%Charles University, CZ-180 00 Prague, Czech Republic —
"Universita di Torino and Sezione INFN di Torino, I-10125 Torino, Italy

The stellar (n, ) cross sections of the stable Hf isotopes have been de-
termined by comprehensive time-of-flight measurements with the Karls-
ruhe 47 Barium Fluoride Detector. These results were obtained with
uncertainties between 0.9% and 2.6%, five times smaller than in previous
experiments. Partial cross sections to ground and isomeric states could
be experimentally identified for neutron capture on 7S ITSITIHE indi-
cating a strong population of yet unknown isomeric states in ""Hf and
180Hf Additional measurements were carried out via activation on '"Hf
and on the unstable isotope '82Hf in a quasi-stellar neutron spectrum
for kT = 25 keV. Based on these results the implications arising from
the improved separation of the solar s- and 7-process components are
discussed.

HK 51.2 Do 17:15 E

Asymmetric neutrino emission in quark matter and pulsar kicks
— oIRINA SAGERT and JURGEN SCHAFFNER-BIELICH — Institut fiir
Theoretische Physik, Johann Wolfgang Goethe-Universitéit, Max-von-
Laue-Strafle 1, 60438 Frankfurt am Main, Germany

The direct Urca process in quark matter is tested for asymmetric neu-
trino emission due to a strong magnetic field. The results are applied to
neutron stars with quark cores. To create a possible propulsion mecha-
nism for the neutron stars due to the asymmetric neutrino emission we
give constaints on the neutron star’s temperature, magnetic field strength
and electron chemical potential by considering fully spin-polarized elec-
trons and neutrino mean free paths.

HK 51.3 Do 17:30 E

The N(p,a)?C reaction reexamined at astrophysical energies
— eDANIEL BEMMERERY?, PETER HEIDE!, ROLF HELLHAMMER!, and
FALK REINHARDT! — !Institut fiir Atomare Physik und Fachdidaktik,
Technische Universitit Berlin, Germany — 2Istituto Nazionale di Fisica
Nucleare, Sezione di Padova, Italy

The branching between the *N(p,v)'¢O and the *N(p,a)!2C reactions
determines the relative rate of the hydrogen burning CNO cycles I and 11,
respectively. As a first step for a new measurement of the N(p,cq)2C
cross section at astrophysical energies, angular distributions have been
measured for F=60-140keV. The prospectives for a future direct, ab-
solute measurement of this cross section at energies of stable hydrogen
burning in stars will be discussed.

HK 51.4 Do 17:45 E

Absence of local diquark-gluon interactions in color supercon-
ductivity — eJORGE NORONHA', HAI-CANG REN23 ToANNIS GI-
ANNAKIS?, DEFU Hou®, and DIRK RISCHKE!* — 'Frankfurt Institute
for Advanced Studies, J.W. Goethe-Universitit, D-60438, Frankfurt am
Main, Germany — 2Physics Department, The Rockefeller University,
1230 York Avenue, New York, NY 10021-6399, USA — 3Institute of
Particle Physics, Huazhong Normal University, 430079 Wuhan, China
— “Institut fiir Theoretische Physik,J.W. Goethe-Universitit, D-60438,
Frankfurt am Main, Germany

Raum: E

We have consistently calculated the effects of gauge field fluctuations
on the free energy of a homogeneous CFL color superconductor in the
Hartree-Fock approximation. We numerically evaluated the temperature
of the fluctuation induced first-order phase transition and the disconti-
nuity of the diquark condensate at the critical point. The superheated
(supercooled) temperature and the latent heat associated with the first-
order phase transition were also obtained. We found that the absence
of the London limit of magnetic interactions in color superconductiv-
ity is a striking new physical consequence of the long-range interaction
mediated by magnetic gluons. The crossover from non-local to local in-
teractions near the critical temperature in superconducting metals has
been recently measured. Our results rule out the possibility of observing
such a crossover in color superconductors.

HK 51.5 Do 18:00 E

Electromagnetic design calculations for the KATRIN experi-
ment — eFERENC GLUCK for the KATRIN collaboration — Universitét
Karlsruhe (TH), Institut fir Experimentelle Kernphysik, 76131 Karl-
sruhe

The purpose of the KATRIN experiment is to determine the absolute
neutrino mass with 0.2 eV sensitivity, by measuring the integral electron
energy spectrum near the endpoint of tritium beta decay. Electric re-
tardation with magnetic adiabatic collimation is used for the spectrum
measurement, thus one can obtain optimal conditions for statistics, en-
ergy resolution and background (for detailed description see: KATRIN
Design Report 2004, http://www-ik.fzk.de/ katrin.index.html). We sum-
marize in our talk the methods and results of various electromagnetic
calculations needed for the optimal design of the experiment: electric
field calculations (with wire electrodes); magnetic field calculations of
superconducting and air coils, and of magnetic materials (f.e. steel in the
building); trajectory calculations of electrons in static electromagnetic
field, with high accuracy and small computer time.

HK 51.6 Do 18:15 E

Ergebnisse des KATRIN Vorspektrometers — eJOACHIM WOLF
fiir die KATRIN-Kollaboration — Universitdt Karlsruhe (TH), Institut
fiir experimentelle Kernphysik

Die Skala der absoluten Neutrinomassen ist von fundamentaler Bedeu-
tung fiir die Kosmologie und die Astroteilchenphysik. Die Bestimmung
dieser Skala stellt daher eine vordringliche Aufgabe fiir die experimentel-
le Neutrinophysik der kommenden Jahre dar. Das KArlsruhe TRItium
Neutrinomassenexperiment ist ein Tritiumzerfallsexperiment der néchs-
ten Generation, das es erlaubt, die Sensitivitidt bei der Suche nach der
Neutrinomasse um eine Gréflenordnung zu verbessern. KATRIN basiert
auf der Kombination einer fensterlosen molekularen Tritiumquelle ho-
her Luminositét und einem hochauflésenden System von zwei elektro-
statischer Retardierungsspektrometern (MAC-E-Filtern). Das KATRIN
Experiment erreicht nach 3 Jahren Mefizeit eine Sensitivitdt von m, <
0,2 eV/c? (90%CL).

Der Vortrag gibt einen Uberblick iiber Messungen mit dem Vorspek-
trometer, das als Prototyp fiir das im Bau befindliche Hauptspektrome-
ters dient, das mit einem Volumen von 1400m?® und einem angestreb-
ten Druck von 107"'mbar zu den gréfiten Ultrahochvakuumtanks der
Welt zdhlt. Teilweise gefordert vom BMBF unter den Forderkennzeichen
05CK1VK1/7, 05CK1UM1/5 und 05CK2PD1/5
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HK 52 Instrumentation und Anwendungen

Zeit: Donnerstag 17:00-18:30

HK 52.1 Do 17:00 H

Design and optimization of the MAC-E-Filter of the neutron
decay spectrometer aSPECT eRAQUEL MURNOzZ HORTA',
HEINZ ANGERER?, FIDEL AYALA GUARDIA', STEFAN BAESSLER!,
MICHAEL BORG!, KLAUS EBERHARDT?, FERENC GLUCK!, WERNER
HeinL!, Icor KoNOROV', GERTRUD KONRAD?, NAIKA LUQUERO
Lropris!, MARIUS ORLOWSKI', GERD PETzOLDT?, DENNIS RICH?,
MARTIN SIMSON?, YURI SOBOLEV', HANS-FRIEDRICH WIRTH?, and
OLIVER ZIMMER? — nstitut fiir Physik, Universitidt Mainz — 2Physik
Department E18, TU Miinchen — 2Institut fiir Kernchemie, Universitit
Mainz — *Forschungsreaktor FRM-II, Miinchen
The aim of the spectrometer aSPECT is to measure an integrated
proton spectrum from free neutron decay. This provides a value of the
neutrino electron correlation coefficient a, obtaining information for a
unitarity test of the Cabbibo-Kobayashi-Maskawa-Matrix. The design of
the retardation spectrometer aSPECT is based on Magnetic Adiabatic
Collimation followed by an Electrostatic Filter (MAC-E-Filter). With
this system, protons produced in free neutron decay are guided towards
the detector by magnetic field lines. On their way, they are adiabati-
cally collimated, i.e. their momenta are aligned parallel to the field lines.
Then, an electrostatic barrier is applied which allows only the protons
with sufficient energy to pass and to be detected. By applying different
voltages at the electrostatic barrier of the MAC-E-Filter one measures
the integrated energy spectrum of the protons. The main working princi-
ple of the MAC-E-Filter, its implementation and its optimization in the
aSPECT spectrometer are presented.
HK 52.2 Do 17:15 H

Polarized 3He targets at MAMI-C — eJOCHEN KRIMMER!,
WERNER HEIL!, and PATRICIA AGUAR-BARTOLOME? for the Al
collaboration and the A2 collaboration — !Institut fiir Physik,
Universitit Mainz — 2Institut fiir Kernphysik, Universitit Mainz
With the new acceleration stage MAMI-C, electrons up to 1.5 GeV will
be available for experiments with real and virtual photons. Upcoming ex-
periments with polarized 3He gas targets will include e.g. measurements
for meson photoproduction and the electric form factor of the neutron.
3He gas is polarized via metastability exchange optical pumping. The po-
larizer in Mainz can reach a polarization of 75% at a production rate of
2 bar*1/h. Recent results from materialtests for the target vessels will be
shown. Furthermore, an improved understanding of the wall relaxation
processes will be presented.
HK 52.3 Do 17:30 H

Commissioning of the Polarized Internal Gas Target of ANKE
at COSY — eKIRILL GRIGORYEV'?, R. ENGELS?, F. KLEHR?, B.
LORENTZ2, M. MIKIRTYTCHIANTS!, S. MIKIRTYTCHIANTS!, D. PRA-
SUHN?, F. RATHMANN?, J. SARKADI*, H. SEYFARTH?, H. STROEHER?,
and A. VASILYEV! for the ANKE collaboration — 'PNPI, Gatchina,
Russia — 2IKP, FZ Jiilich, Germany — 3ZAT, FZ Jiilich, Germany —
47ZEL, FZ Jiilich, Germany
For future few-nucleon interactions studies with polarized beams and
targets at COSY-Jiilich, a polarized internal storage cell gas target is cur-
rently being developed and was implemented at ANKE in summer 2005.
At present first commissioning of ABS at ANKE was carried out and some
improvements of the system have been done. At the same time storage
cell tests at ANKE for determination of the COSY beam dimensions have
been performed and in February 2005 a first prototype of the storage cell
was implemented at ANKE. The prototype was made from pure alu-
minum foil and covered with PTFE suspension. In November 2005 tests
with a storage cell at ANKE at COSY with use of polarized hydrogen
beam from the ABS, electron cooling and stacking of the COSY beam at
different deflection angles of the ANKE spectrometer magnet were car-
ried out. The average luminosity was about 5¥102cm~2s~!. Results of
these tests will be presented.
HK 52.4 Do 17:45 H

Development of High Density Cluster-Jet-Targets for Storage
Ring Experiments — ¢ ALEXANDER TASCHNER, ALFONS KHOUKAZ,
HANS-WERNER ORTJOHANN, JENNYFER OTTE, and TOBIAS RAUS-
MANN Institut fiir Kernphysik, Westfélische Wilhelms-Universitéit
Miinster, D-48149 Miinster

Cluster-jet-targets are operated successfully since many years as inter-
nal targets for storage ring experiments. Main advantages of this window-

Raum: H

less type of target are a density distribution which is homogeneous and
constant in space and time, an extreme high purity of the target beam
and an easy possibility to adjust the density and therefore the luminosity
of the experiment by orders of magnitude in realtime.

However, in order to utilize these advantages for new types of detec-
tor systems with 47-geometry like the PANDA detector at the upcoming
FAIR at GSI, cluster-jet sources have to be improved with respect to the
maximum target density to allow for highest luminosities in combina-
tion with larger distances between the cluster source and the interaction
region.

For this purpose a cluster-jet target station has been build up at the
University of Miinster which covers the required spatial requirements of
a future 47-detection system. This target station allows for systematic
studies on the production of high-density cluster-jet beams. Recent mod-
ifications resulted in significantly increased target densities compared to
hitherto existing cluster targets. The used experimental methods will be
discussed and present results will be presented.

This work was supported by EU (contract RII3-CT-2004-506078)

HK 52.5 Do 18:00 H
MATS - Measurements with an Advanced Trapping System at
the future GSI facility FAIR — eKrLAUS BrLaumM™ and FRANK
HERFURTH! for the MATS collaboration — 'GSI Darmstadt, Planck-
strafie 1, 64291 Darmstadt, Germany — 2Institut fiir Physik, Johannes
Gutenberg-Universitit Mainz, 55099 Mainz, Germany

The mass and its inherent connection with the nuclear binding energy
is one of the fundamental properties of a nuclide. Thus, precise mass
values are important for a variety of applications, ranging from nuclear-
structure studies like the investigation of shell closures and the onset of
deformation, the verification of nuclear mass models and mass formulas,
to tests of the weak interaction and of the Standard Model. The required
relative accuracy ranges from 107 to below 10~® for radionuclides, which
most often have half-lives well below 1 s. Substantial progress in Pen-
ning trap mass spectrometry has made this method a prime choice for
precision measurements on rare isotopes. The technique is well suited
to provide high accuracy and sensitivity even for short-lived nuclides.
Furthermore, ion traps offer advantages when used for precision decay
studies. With MATS at FAIR we aim for applying both techniques to
short-lived radionuclides: High-precision mass measurements and in-trap
conversion electron and alpha spectroscopy. The experimental setup of
MATS is a unique combination of an electron beam ion trap for charge
breeding, ion traps for beam preparation, and a high precision Penning
trap system for mass measurements and decay studies. MATS will be
setup in the low energy branch of the super FRS, that makes thermal-
ized products of fragmentation reactions available with high purity.

HK 52.6 Do 18:15 H

First on-line test of the FRS Ion Catcher with relativistic
nickel fragments — eM. PETRICK', K.-H. BEHR?, A. BRUNLE?, L.
CACERES?, J. CLARK?®, Z. DI', S. ELISSEEV?, M. FaciNaY, A. FET-
Tounr?, H. GrisserL?, W. HULLER?, M. Huyse!, C. KARAGIANNIS?,
B. KINDLER?, R. KNOBEL?, Y. KUDRAYAVTSE?, J. KURCcEWICZ?, T.
LEVANT?, YU.A. LitviNov?, B. LoMmMEL?, M. MAIER?, D. MORRIS-
SEY?, G. MUNZENBERG?, W.R. PrAss!, M. PORTILLO?, G. SAVARD?,
C. SCHEIDENBERGER?, P. VAN DuPPEN?, H. WEICK?, M. WINKLER?,
and B. ZABRANSKY® for the FRS Ion-Catcher collaboration — 'JLU,
Giessen — 2GSI, Darmstadt — 3Argonne Nat. Lab. — *Katho. Uni.
Leuven — SMSU

A key element of the Low-Energy-Branch of the FAIR-facility will be
the energy buncher and the stopping cell for in-flight separated exotic nu-
clei. This device will provide high quality beams of short-lived nuclei for
high precision experiments such as decay spectroscopy, direct mass mea-
surements and laser-spectroscopy. For the first time the FRS Ion-Catcher
was tested in an on-line experiment. 200 MeV /u projectile were produced
by fragmentation of a 58Ni-beam in an AL target, stopped in a helium-
filled gas cell and extracted with a few eV through a RF-quadrupol ion
distribution system, which allowed to connect a silicon surface barrier
detector and a time-of-flight mass spectrometer. In the experiment, the
efficiency of the setup, molecule and aduct-formation in and extraction
times from the gas cell were investigated. As a proof-of-principle, the
half-life of 54 Co was determined. In this presentation an overview of the
experiment run and its results will be given.
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HK 53 Physik mit schweren Ionen

Zeit: Donnerstag 17:00-18:30

Gruppenbericht HK 53.1 Do 17:00 D

Dileptonproduktion in Schwerionenreaktionen bei mittleren
Energien — eCHRISTIAN FucHs, DAN CozmA, ELVIRA SANTINI
und AMAND FAESSLER — Institut fiir Theoretische Physik, Universitét
Tiibingen, Auf der Morgenstelle 14, D-72076 Tiibingen

Die Produktion von Vektormesonen (p,w) wird im Rahmen eines er-
weiterten Vektormeson-Dominanz-Modells iiber die Anregung nukleoni-
scher Resonanzen beschrieben. Dieses Modell wurde bereits erfolgreich
auf die w-Produktion in p+p Reaktionen (Saturne, COSY, DISTO),
sowie die Dileptonproduktion in elementaren p+p and p+d Reaktio-
nen (DLS) angewandt. In Kombination mit dem Tiibinger (relativis-
tischen) Quanten-Molekular-Dynamik Transportmodell erméglicht dies
eine quantitative Beschreibung der Dileptonproduktion in Schwerionen-
reaktionen. Vorhandene Daten der DLS-Kollaboration und das damit
verbundene DLS-Puzzle konnten mit Hilfe von im Medium auftreten-
den Quanten-Dekohérenz-Effekten zumindest teilweise erklirt werden.
Dieser Zugang wird nun auf die ersten HADES Daten fiir C+C bei 2
AGeV unter voller Beriicksichtigung der HADES Detektorakzeptanz an-
gewandt. Es zeigt sich, dass die theoretische Beschreibung dieser ers-
ten Préazisionsdaten bei mittleren Energien starke zusétzliche Medium-
effekte bendtigt, d.h. eine deutliche Kollisionsverbreiterung der p und w
Meson-Spektralfunktionen sowie Massenshifts und Quanten-Dekohérenz.
Dariiberhinaus werden Vorhersagen fiir andere Systeme présentiert.

Gruppenbericht HK 53.2 Do 17:30 D
Collective flow around the balance — eJERZY LUKASIK and WOLF-
GANG TRAUTMANN for the INDRA-ALADIN collaboration — GSI,
Planckstr. 1, 64291 Darmstadt

Raum: D

Directed and elliptic flow has been studied using the Au+Au and
Xe+Sn reactions at incident energies 40-150 AMeV, covering the transi-
tion regions for both v1 and v2. The reactions have been measured with
the 4-pi multi-detector INDRA at the GSI facility. The existing meth-
ods of the correction for the reaction plane dispersion have been found
inadequate at intermediate bombarding energies. A new method, taking
advantage from both, directed and elliptic flow, and using the Gaussian
approximation is proposed. The corrected excitation functions of v1 and
v2 together with their system mass dependence, as well as the excitation
function of the stopping observable are presented.

Gruppenbericht HK 53.3 Do 18:00 D

Elliptic flow of Kaons and Antikaons in heavy-ion collisions at
SIS energies. — eMATEUSZ PLoskoNX for the KaoS collaboration —
Institut fiir Kernphysik, Universitiat Frankfurt, Germany

The collective flow of kaons and antikaon has been measured in Ni+Ni
and Au+Au collisions at beam energies between 1 and 2 AGeV with the
Kaon Spectrometer at GSI Darmstadt. The investigation of the azimuthal
angular emission pattern of K™ and K~ mesons provides a unique pos-
sibility to address the questions of strangeness production mechanisms
and the in-medium Kaon-Nucleon potentials at SIS energies[1]. The ex-
perimental data are presented and compared to various recent model
calculations|[2].
(1] A. Férster et al., Phys. Rev. Lett., 91:152301 (2003).
F. Uhlig et al., Phys. Rev. Lett., 95:012301 (2005).
[2] C. Hartnack and J. Aichelin, J. Phys. G 30(1):(2004).
W. Cassing et al., Nucl. Phys. A727 (2003).
E. Bratkovskaya, private communication (2005).

HK 54 Plenarvortrag Philipsen

Zeit: Freitag 09:15-10:00

Raum: A

Gittereichtheorie bei endlicher Temperatur und Dichte — Beitragstext siche Programmbereich Plenarvortrige.

HK 55 Hauptvortrige

Zeit: Freitag 10:30-12:30

Hauptvortrag HK 55.1 Fr 10:30 A

Projektil-Coulombanregung von Off-Yrast-Kernzustidnden:
Niedrig-Multiplizitidts-Gammaspektroskopie mit granularen
4m-Detektoren — eN. PIETRALLA — NSL, Dept. of Physics, SUNY,
Stony Brook, NY — Institut fiir Kernphysik, Universitéit zu Koln

Die weltweit stattfindenden Aufbauten von Beschleunigern fiir intensi-
ve lonenstrahlen instabiler Nuklide erzwingt in der Kernstrukturphysik
eine Hinwendung zu Experimentiermethoden, die geeignet sind zur Erfor-
schung der Projektil-dhnlichen Reaktionsprodukte. Gammaspektroskopie
in Projektil-Coulombanregung ist eine der am leichtesten zugénglichen
Methoden und erlaubt Modell-unabhéngige Identifizierung von kollek-
tiven Kernzustédnden oder von solchen mit Einteilchen-Charakter. Das
Forschungspotenzial wird am Beispiel des Kerns *3Ce diskutiert.

Die Experimente wurden am Argonne National Laboratory, U.S.A.,
durchgefiihrt. Ionenstrahlen des Nuklids **Ce wurden von der ATLAS-
Beschleunigeranlage mit einer Intensitét von 6-10° Teilchen/s auf eine
Energie von 480 MeV beschleunigt und auf ein Kohlenstoff-Target ge-
schossen. Die erzeugte Gammastrahlung wurde mit dem GAMMASPHERE
Detektorfeld fast iiber den gesamten Raumwinkel hochauflésend beob-
achtet. Die Daten [1] erlauben u.a. die erste Identifikation eines Proton-
Neutron gemischt-symmetrischen Zustands des Nuklids **Ce und die
Bestimmung eines F-Spin Mischungsmatrixelements erstmals direkt aus
den Beobachtungen eines dominant gemischt-symmetrischen Zustands.

Ein Ausblick auf zukiinftige Forschung, etwa an der REX-ISOLDE An-
lage am CERN oder mit dem AGATA-Spektrometer, wird gewagt.

[1] G. Rainovski, N. Pietralla et al., zur Versffentlichung eingereicht.

Hauptvortrag HK 55.2 Fr 11:00 A

First measurement of the p spectral function in high-energy nu-
clear collisions — eSANJA DAMJANOVIC — Universitaet Heidelberg

Raum: A

The NAGO experiment has studied low-mass muon pairs in 158 AGeV
Indium-Indium collisions at the CERN SPS. A strong excess of pairs is
observed above the yield expected from neutral meson decays. The un-
precedented sample size of close to 400K events and the good mass reso-
lution of about 2% allow to isolate the excess by subtraction of the decay
sources. The shape of the resulting mass spectrum is consistent with a
dominant contribution from 7#t7~ — p — p*p~ annihilation. The as-
sociated p spectral function shows a strong broadening, but essentially
no shift in mass. The results are discussed in the frame of different theo-
retical approaches addressing hadron properties close to the QCD phase
boundary. They may rule out models linking hadron masses directly to
the value of the chiral condensate.

Hauptvortrag HK 55.3 Fr 11:30 A

String breaking in QCD — ¢ GUNNAR BALI — Department of Physics
and Astronomy, The University of Glasgow

The most striking feature of Young-Mills Theories is the confinement
of fundamental colour sources (quarks). Even in QCD with sea quarks an
effective confinement is still realized and isolated quarks cannot be ob-
served. However, in this case quark-antiquark pairs can be created out of
the vacuum. These non-perturbative features are not understood analyti-
cally, however, they have been verified by means of computer-simulations
(Lattie QCD). In particular, in pure gauge theories a linearly confining
potential between static quarks is established since over 20 years. The
breaking of this confining string in QCD, due to quark pair creation, ho-
wever, was not confirmed until last year. An introduction will be given
into this problem which goes beyond the quark model. The dynamics of
the string breaking mechanism will be studied in detail and the relation-
ship to heavy quarkonium decay highlighted.
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Hauptvortrag HK 55.4 Fr 12:00 A

Probing the in-medium properties of hadrons with di-electrons
— oCHRISTIAN STURM for the HADES collaboration — J.W. Goethe-
Universitat Frankfurt, Max-von-Laue-Str.1, 60438 Frankfurt am Main
The spectroscopy of electron-positron pairs represents a unique tool
to investigate the properties of hadrons in dense nuclear matter pro-
duced in relativistic heavy ion collisions. At bombarding energies of
1-2 GeV /nucleon available at SIS/GSI nuclear matter is compressed up
to 3 times the saturation density at moderate life times. The di-lepton
spectrometer HADES at GSI is designed to study electron-positron pairs
emitted in collisions of heavy ions as well as in proton and pion induced

HK 56 Elektromagnetische

Zeit: Freitag 14:00-15:45

Gruppenbericht HK 56.1 Fr 14:00 F

Neutrino Interactions with Nucleons and Nuclei — oTINA LEIT-
NER, LUis ALVAREZ-RUSO und ULRICH MOSEL — Institut fiir Theore-
tische Physik, Universitat Giessen, Germany

We have developed a model to describe the interactions of neutrinos
with nucleons and nuclei via charged and neutral currents in the energy
range up to about 2 GeV. The elementary v N reaction is then dominated
by quasielastic scattering and A(1232) production.

For neutrino nucleon collisions we use a fully relativistic formalism
which incorporates state-of-the-art parameterizations of the form factors
for both the nucleon and the N — A transition.

The model has then been extended to finite nuclei, taking into account
nuclear effects such as Fermi motion, Pauli blocking (both within the
local density approximation) and nuclear binding in a density and mo-
mentum dependent mean field potential. The in-medium modification of
the A resonance due to Pauli blocking and collisional broadening has also
been included. Final state interactions are implemented by means of the
Boltzmann-Uehling-Uhlenbeck (BUU) coupled-channel transport model;
they lead to absorption, charge exchange, a redistribution of energy and
the production of new particles.

We have investigated inclusive as well as exclusive channels as pion
production and nucleon knockout and have found that in-medium effects
in v A scattering, and in particular final state interactions, are not negli-
gible. Our results show that the understanding of those effects are crucial
for current and future neutrino experiments.

Supported by DFG.

HK 56.2 Fr 14:30 F

Fate of vector meson dominance or fate of QCD sum rules in
a nuclear medium — eSTEFAN LEUPOLD — Institut fiir Theoretische
Physik, Universitat Giessen, Germany

In vacuum, QCD sum rules and vector meson dominance provide two
important and successful concepts of hadron physics and its connection
to QCD. QCD sum rules are designed to connect low-energy (hadronic)
information with QCD perturbation theory improved by the inclusion
of condensates. The vector meson dominance assumption states that all
interaction of the photon with hadrons is mediated by vector mesons. It
is shown that it is impossible that both concepts still hold in a nuclear
environment. At least one of the two concepts must become invalid in
the medium. The technical tools used for the purely analytical proof are
weighted finite energy sum rules and dispersion relations for the forward
scattering amplitude of an electromagnetic current on a nucleon.

HK 56.3 Fr 14:45 F
‘He photodisintegration with realistic nuclear forces — eSONIA
Baccal, DORON GAziT?, NIR BARNEA?, WINFRIED LEIDEMANN®,
and GIUSEPPINA ORLANDINI® — 'GSI, Plankstr. 1, 64291, Darmstadt,
Germany 2The Racah Institute of Physics, The Hebrew University,
91904, Jerusalem, Israel — 3Dipartimento di Fisica, Universita’ di
Trento, 1-38050 Povo, Italy and INFN, Gruppo Collegato di Trento

We present the first calculation of the total photodisintegration cross
section of ‘He with realistic two- and three-body nuclear forces.

We make use of the of the Lorentz Integral Transform (LIT) method
to reduce the continuum problem to a bound-state-like equation [1]. We
solve it by performing expansions in terms of hyperspherical harmonics
(HH). Convergence is accelerated treating the nucleon-nucleon Argonne
V18 potential with the powerful approach of effective interaction in the

reactions on protons and nuclei. A major goal is to investigate hadron
properties in the vacuum and in nuclear matter, in particular to search
for in-medium mass modifications of light vector mesons. In C+C col-
lisions at 2 GeV /nucleon incident energy almost 20000 eTe™ pairs have
been reconstructed in the invariant mass range up to 1 GeV/c? . In p+p
collisions at 2.2 GeV incident energy the 7 meson has been identified in
the electromagnetic decay channel n — e*e™~y as well as in the hadronic
decay channel n — 777~ 7" to determine the electron reconstruction ef-
ficiency. The eTe™ invariant mass spectra obtained in C+C and p+p
reactions will be shown and compared to transport model calculations.
This project is supported by BMBF, GSI and the EU.

und Hadronische Sonden

Raum: F

HH (EIHH) [2]. The three-body force Urbana IX is also included, though
as bare interaction. The main effect of meson exchange currents is taken
into account via the Siegert theorem, in the unretarded dipole approxi-
mation.

The cross section exhibits a pronounced giant dipole peak. Good agree-
ment with experimental data ((+,n) form TUNL and (v, p) from LLL) is
found close to threshold, but at higher energy the experimental situation
is still not settled.

[1] V.D. Efros, W. Leidemann, and G. Orlandini, Phys. Rev. Lett. 78,
4015 (1997).

[2] N. Barnea, W. Leidemann and G. Orlandini, Phys. Rev. C 61, 054001
(2000); Nucl. Phys. A693, 565 (2001).

HK 56.4 Fr 15:00 F

Shell Model Monte Carlo in the pn-formalism — ¢CEM OEZEN!
and DAvVID J. DEAN? — 'Gesellschaft fiir Schwerionenforschung mbH,
PlanckstraBe 1, 64291 Darmstadt, GERMANY — 2Physics Division,
Oak Ridge National Laboratory, Oak Ridge, TN 37831, USA

We report on the development of a new shell-model Monte Carlo al-
gorithm, which uses the proton-neutron formalism. Shell model Monte
Carlo methods, within the isospin formulation, have been successfully
used in large-scale shell-model calculations. Motivation for this work is
to extend the feasibility of these methods to shell-model studies involving
non-identical proton and neutron valence spaces. We show the viability
of the new approach with some test results. Finally, we use a realis-
tic effective nucleon-nucleon interaction in the model space described by
(1p1/2,0g9/2) proton and (1ds)a, 2512, 1ds/2, 0g7/2, 0h11/2) neutron orbitals
above the Sr core to calculate ground-state energies,binding energies,
B(E2) strengths, and study pairing properties of the even-even %0-1047r
and 271%6)Mo isotope chains.

HK 56.5 Fr 15:15 F
Need of a three-dimensional time for describing charged leptons
—— ®CHRISTIAN YTHIER and GENEVIEVE MOUZE — Universite de Nice,
France
Since any charged particle has a mass, and since any rest- mass is re-
lated to a rest- frequency by Einstein ’'s double relation, a connection
between charge and the impressive value of the rest-frequencies has to
be searched for. An extension of the views of L.de Broglie (1) and R.P.
Feynman (2) is suggested, in which the conservation of charge in a hy-
drogen atom is expressed by a closed loop in a three-dimensional time.
This new point of view not only leads to increased symmetry of time
and space and to an explanation of the uncertainty relations, but also
suggests a tentative explanation of the fractional charge of the quarks,
of the helicity concept, and even of inertia and inertial forces. Since the
creation of a neutral lepton requires an additional 3D-space orthogonal to
the 3D-time, six extra- dimensions have to be added to the 4D-space-time
of special relativity.(1) L.de Broglie, Annales de Physique 3 (1925)22; (2)
R.P. Feynman, Phys.Rev.76 (1948)749.

HK 56.6 Fr 15:30 F
Study of the reaction pi+pi-gamma at KLOE — eDEBORA
LEONE — Institute fuer Experimentelle Kernphysik, Universitaet Karl-
sruhe, Postfach 3640, 76021 Karlsruhe
The KLOE experiment at the electron-positron collider DAPHNE has
recently proven the feasibility of using initial state radiation (ISR) in
e+e- annihilations for precision measurements of the hadronic cross sec-
tion. This new method, dubbed Radiative Return, allows us to measure
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hadronic cross sections over a variable energy range M"2(hadr)$<$s at
particle factories which operate at a fixed centre-of-mass energy s. In the
recently published KLOE measurement of the pion form factor, the events
used had been where the ISR photon is emitted at small polar angles,
which reduces background from FSR but leads to a suppression of the
threshold region $M"2(pi+pi-) < 0.35 GeV"2. We are now performing a

complementary analysis using events using ISR photons emitted at large
angles to the beam, hence are tagged and the threshold region becomes
accessible. Preliminary results for the cross section are presented, as well
as a measurement of the charge asymmetry, which allows a unique test
of the FSR model used for the description of the photon radiation from
pions.

HK 57 Kernphysik/Spektroskopie

Zeit: Freitag 14:00-15:15

HK 57.1 Fr 14:00 C

Der Zerfall von in gebundene und Kontinuums Zustinde

eL. MaIER!, D. BouTin?, T. YaMAGUCHI?, ESR GRUPPE? und

FRS GRUPPE? — !'Physik Department E12, Miinchen — 2Gesellschaft
fiir Schwerionenforschung GSI, Darmstadt

207T181+

Neutrale 27Tl Atome zerfallen durch Kontinuums Beta Zerfall.
Vollsténdig ionisiert hingegen verkiirzt sich die Lebensdauer der
2078 Jonen auf Grund des zusétzlichen Zerfallskanals des gebundenen
Beta-Zerfalls. Zur Untersuchung der Lebensdauerinderung und des Ver-
zweigungsverhéltnissses der beiden Zerfallskanile wurden an der GSI mit
Hilfe des Fragmentseparators FRS nackte 2°7TI Tonen produziert und in
den Experimentierspeicherring ESR eingeschossen. Eine Abkiihlung des
Strahls im Ring innerhalb weniger Sekunden konnte durch sukzessives
Anwenden von stochastischer Kithlung und Elektronenkiihlung erreicht
werden. Mittels eines in den Ring eingefahrenen Si-Teilchendetektors
wurden die aus dem Kontinuums Beta Zerfall stammenden 207Pb%**
Ionen nachgewiesen. Eine gleichzeitige Schottky-Analyse beobachtete
simultan die Abnahme der nackten 2°"TI*'*-Mutterkerne und die
Zunahme der durch gebundenen Beta Zerfall erzeugten H-i#hnlichen
207pL¥F_Tochter.

Mit Hilfe einer kombinierten Analyse der Daten sowohl des Teil-
chenzéhlers als auch der Schottky-Spektren wurde die Konsistenz der
daraus resultierenden totalen Lebensdauer der nackten 2°"T1 Ionen im
Ring iiberpriift.

Unterstiitzt von BMBF(06 TM 970 /1) und der GSI Darmstadst.

HK 57.2 Fr 14:15 C

Mass Measurements of Radionuclides around the Proton Shell-
Closure Z = 82 — ¢C. WEBER!"?, G. Aupr®, D. BEcK', K. BLAUM"2,
G. BorLLeEN?, F. HERFURTH!, H.-J. KLUGE!, D. LUNNEY?, and S.
ScuwARz* for the ISOLTRAP collaboration — 'GSI, D - 64291 Darm-
stadt — 2University of Mainz, D - 55099 Mainz — 3CSNSM, F - 91405
Orsay — *NSCL, Michigan State University, USA

The Penning trap mass spectrometer ISOLTRAP allows for the precise
mass determination of exotic nuclides far from stability with uncertain-
ties dm/m of about 1078. The mass of an ion stored in a strong magnetic
field is determined by a measurement of its cyclotron frequency. In this
contribution recent results from mass measurements of heavy radionu-
clides around the proton shell closure Z = 82 are presented. Since the
mass represents one of the most basic nuclear properties, precise sys-
tematic studies allow to conclude on the resulting size and shape of a
given nuclide, as it manifests itself e.g. in the appearance of shape coex-
istence. With the advent of high-precision mass measurements using the
ISOLTRAP spectrometer in some cases requiring isomeric resolution, it
is possible to see a structure in the neutron pairing energy and to examine
the relationship between masses and radii for correlations.

HK 57.3 Fr 14:30 C

(p,t)-Transferreaktionen zur Untersuchung niedrigliegender 07-
Zustinde in 1°YDb, 12Pd und '™Pd — eN. BRAUN!, P. VON BREN-
TANO', D. BucURESCU?, R. F. CASTEN?, K. EPPINGER?, T. FAESTER-
MANN?, R. GRAEGER?, G. GRAW®, S. HEINZE!, R. HERTENBERGER?,
J. JoLe!, T. KROLLY, R. KRUCKEN?, M. MAHGOUB?, D. A. MEYER?,
O. MOLLER!, D. MUCHER! und H.-F. WIrTH? — 'Institut fiir Kern-
physik, Universitiit zu Kéln, D-50937 K6ln — 2National Institute of Phy-
sics and Nuclear Engineering, Bucharest, Romania — *Wright Nuclear
Structure Laboratory, Yale University, New Haven, Connecticut 06520-
8124, USA — “*Physik-Department, Technische Universitit Miinchen,
D-85748 Garching — Department fiir Physik, Ludwig-Maximilians-
Universitat Miinchen, D-85748 Garching

Raum: C

Bei der Untersuchung von acht Atomkernen aus dem Bereich der selte-
nen Erden mittels (p,t)-Transferreaktionen konnten wir 96 0*-Zusténde
identifizieren, davon 67 bislang unbekannte. Die Zustandsdichte bei nied-
rigen Energien bestétigt eine fundamentale Eigenschaft des Verhaltens
am Quantenphaseniibergang und wurde verwendet, um eine neue Signa-
tur fiir Kerne in der Nihe des kritischen Punktes zu erhalten [1],[2]. Es
wird berichtet iiber den Stand der Auswertungen neuer (p,t)-Messungen
zu 170YDb, 192Pd und ™Pd. Diese Arbeit wurde durch die DFG (Jo391/2-
3, Kr2326/1) unterstiitzt.

[1] D. Meyer et al., subm. to Phys. Rev. Lett.
[2] J. Jolie et al., diese DPG-Tagung

HK 57.4 Fr 14:45 C

NEPTUNE - NEw Pulsed and TUneable NEutron source for
isomer spectroscopy — eSTEPHAN OBERSTEDT', ANDREAS OBER-
STEDT?, GOERAN LOEVESTAM!, CARLOS CHAVES DE JESUS', THIERRY
GAMBONI', WOUTER GEERTS!, and RICARDO JAIME TORNIN! — 1EC-
JRC IRMM, Retieseweg 111, BE-2440 Geel — 2Dep. Nat. Scienes, Oere-
bro University, SE-701 82 Oerebro

In the frame of the exploratory research initiative of the JRC a new
pulsing device has been installed on the 0°-beamline of the 7 MV Van-de-
Graaff accelerator at the IRMM to produce pulsed quasi mono-energetic
neutron beams in the MeV range. The pulse width may be tuned from
10 ps up to several hundreds of ms with a repetition rate between 1 Hz
and 5 kHz. Duty cycle and repetition rate of the pulsed neutron source
may be selected independently. The aim of the device is to study the
decay of short-lived activation products between pulses in an essentially
neutron-free environment. For the detection of isomer decay the spec-
trometer may be equipped with an ionisation chamber, with neutron
detectors and high-resolution germanium detectors. A first application
was dedicated to the search of the shape-isomer decay in ?*°U, for which
the existance has been announced in 1998 [1].

The layout of the NEPTUNE isomer spectrometer and first scientific
results will be presented together with a proposal to investigate the
super-deformed minimum in the non-fissile uranium isotopes 2*U and
237(]

[1] S. Oberstedt and F. Gunsing, Nucl. Phys. A636 (1998) 129

HK 57.5 Fr 15:00 C

Identifikation schwerer Spallationsprodukte im Spaladin-
Experiment — eMICHAEL BOHMER — Physik Department E12, TU
M”unchen

Zum besseren Verstindnis der Spallation wurde 2004 das SPALADIN-
Experiment an der GSI durchgefithrt. Dabei wurde die Reaktion
${} {56} {\rm Fe}+{\rm p}$ bei $1 \; {\rm GeV/A}$ vollstindig in
inverser Kinematik gemessen.

Der koinzidente Nachweis aller wichtiger Meflgrossen der in der Re-
aktion abgedampften Teilchen (einschlieBlich Neutronen) und des schwe-
ren Restkerns erlaubt die Rekonstruktion von Masse, Ladung und Anre-
gungsenergie des urspriinglichen Kerns vor der Abdampfung.

Die Rekonstruktion der Masse des schweren Restkerns erfolgte iiber ei-
ne Geschwindigkeitsmessung in einem Ring-abbildenden \v{C}erenkov-
Zéhler mit einer Auflssung von ${{\Delta\beta}/{\beta}} < 10"{-3}$
und der Spurrekonstruktion im ALADIN-Magnet.

Die zur Analyse verwendeten Methoden werden vorgestellt und Ergeb-
nisse aus dem Experiment fiir etwa 50 schwere Restkerne diskutiert.

\noindent (unterstiitzt durch EU HPRI-CT-1999-50010, BMBF 06 MT
190)
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HK 58 Theorie

Zeit: Freitag 14:00-16:00

HK 58.1 Fr 14:00 B

The Nucleon to Delta Transition in chiral effective field the-
ory — eToBIAS A. GAIL and THOMAS R. HEMMERT — Institut fiir
theoretische Physik T39, Physik Department der TU-Miinchen

Based on a nonrelativistic approach of chiral effective field theory with
explicit A degrees of freedom [1,2] we discuss the three form factors pa-
rameterizing the isovector N to A transition matrix element. We present
predictions for the momentum-dependence of the magnetic dipole as well
as the electric- and charge quadrupole contributions to the total transi-
tion current [3]. Non-zero values for quadrupole transition form factors
are typically discussed in terms of non-spherical components in the nu-
cleon wave function. We compare our results with recent experimental
data and phenomenological models .
Furthermore we explore the possibility of utilizing these ChEFT results
for studying the quark mass dependence of the transition form factors
and discuss the chiral extrapolation of recent lattice data of ref.[4].
[1] T.Hemmert, B.Holstein and J.Kambor, J.Phys. G24:1831.(1998)
2] G.Gellas, T.Hemmert, C.Ktorides and G.Poulis, Phys.Rev.,
D60:054022 (1999).
[3] T.Gail and T.Hemmert, forthcoming.
[4] C.Alexandrou et al., Phys.Rev. D69:114506 (2004).

HK 58.2 Fr 14:15 B

Korrelationen in Quarkmaterie — e FRANK FROMEL, STEFAN LEU-
pOLD und ULRICH MOSEL — Institut fiir Theoretische Physik, Univer-
sitét Giessen, Germany

Wir untersuchen die Eigenschaften von Quarks und Mesonen in
Quarkmaterie in einem vollstdndig selbstkonsistenten Modell jenseits
der iiblichen Quasiteilchennéherung. Die Beziehungen zwischen Quark-
Selbstenergien und Spektralfunktionen bilden die Basis fiir eine itera-
tive Rechnung unter Verwendung der effektiven Quark-Wechselwirkung
des Nambu-Jona-Lasinio-Modells. Die Diagramme, die zum Kollisions-
anteil der Quark-Selbstenergien beitragen, lassen sich in RPA-Reihen
zusammenfassen und als dynamisch generierte Mesonen interpretieren.
Wir werten diese Diagramme mit den vollen In-Medium-Propagatoren
der Quarks aus und verwenden die Ergebnisse fiir eine selbstkonsistente
Bestimmung der Quark- und Meson-Spektralfunktionen. Dieser Ansatz
erlaubt es insbesondere, die Bedeutung von kurzreichweitigen Korrelatio-
nen in Quarkmaterie abzuschéitzen. Unsere Rechnungen bei Temperatur
Null und endlichem chemischen Potential zeigen, dass die Effekte in der
gleichen Grofenordnung wie bei Nukleonen in Kernmaterie liegen (Kolli-
sionsbreite, Impulsverteilung). Ausserdem haben die Korrelationen Ein-
fluss auf den chiralen Phaseniibergang und die Eigenschaften der Pionen
als Goldstone-Bosonen.
Gefordert durch BMBF.

HK 58.3 Fr 14:30 B

Running coupling und screening im sQGP — eANDRE PESHIER
Institut fiir Theoretische Physik, Universitit Giessen, Germany
Anhand der Abschirmung (color-) elektrischer Felder als einer fun-

damentalen Kenngrofle von Plasmen wird allgemein auf die Bedeutung
einer sorfiltigen Renormierung im Rahmen der Thermischen QFT hin-
gewiesen. Wihrend die fiir das stark-gekoppelte Quark-Gluon-Plasma
aus Gitter-QCD Rechnungen bestimmte Debye-Masse deutlich grofer als
nach bisherigem perturbativen Versténdnis ist, wird hier gezeigt, dass sie
sich unter Beriicksichtigung der laufenden Kopplung in der Tat bis nahe
an T, in einem rein perturbativen Rahmen verstehen lésst.

Gefordert durch BMBF.

HK 58.4 Fr 14:45 B

Dilepton yields from Brown-Rho scaled vector mesons includ-
ing memory effects — eBJOERN SCHENKE and CARSTEN GREINER
Institut fiir Theoretische Physik, Johann Wolfgang Goethe - Univer-
sitdt Frankfurt, Max-von-Laue-Strafle 1, D-60438 Frankfurt am Main
Brown-Rho scaling, which has been strongly discussed after recent
NAG60 data was presented, is investigated within a nonequilibrium field
theoretical description that includes quantum mechanical memory ef-
fects. Yields are calculated by application of a model for the fireball and
comparisons to more simplistic equilibrium calculations are contrasted.

Raum: B

HK 58.5 Fr 15:00 B
Influence of collisions on the collective modes of a QGP —
eBJOERN SCHENKE'!, CARSTEN GREINER!, MICHAEL STRICKLAND!,
and MARKUS THOMA? — !Institut fiir Theoretische Physik, Johann
Wolfgang Goethe - Universitit Frankfurt, Max-von-Laue-Strafie 1, D-
60438 Frankfurt am Main — 2Max-Planck-Institute for Extraterrestrial
Physics, P.O. Box 1312, D-85741 Garching
We study the influence of collisions among hard particles on the collec-
tive modes of finite-temperature QCD. In particular the important effect
on the growth rate of the instable modes in an anisotropic system is dis-
cussed. This is of relevance for understanding the early thermalization of
a quark gluon plasma in ultra-relativistic heavy ion collisions.

HK 58.6 Fr 15:15 B

Korrelationen in heifler Quarkmaterie in der Lichtkegelform —
®STEFAN STRAUSS, MICHAEL BEYER und STEFANO MATTIELLO
Institut fiir Physik, Universitidt Rostock, 18051 Rostock, Deutschland

Wir untersuchen die Eigenschaften einer auf der Lichtkegelfliiche 21 =
2% + 2° = 0 quantisierten Thermofeldtheorie. Sie erm&glicht eine konsis-
tente Beschreibung von Mehrteilchen-Korrelationen. Zum Vergleich mit
fritheren Resultaten untersuchen wir das Nambu-Jona-Lasinio-Modell.
Zur Berechnung der Quarkmasse m(T, ) wird eine auf den Lichtke-
gel erweiterte Gap-Gleichung der chiralen Symmetriebrechung selbstkon-
sistent gelost. Das Zwei-Quark-System wird im Rahmen des T-Matrix-
Formalismus untersucht. Dabei wurde der pseudoskalare Pionkanal und
das skalare Diquark betrachtet. Wir haben die Masse des Zwei-Quark-
Systems M(T, 1) als Funktion von T und p berechnet und die Dissoziati-
onslinie, welche iiber die Bedingung My (T, 1) = 2m/(T, ;1) definiert ist, be-
stimmt. Fiir das Diquark wurde iiber das Thouless-Kriterium M2(Tw) =
4p2 die kritische Temperatur der Farbsupraleitung in Abhéingigkeit von
1 berechnet. Die Ergebnisse wurden mit den Resultaten der Instantform
verglichen.

Gefordert von der Deutschen Forschungsgemeinschaft.

HK 58.7 Fr 15:30 B

Phase diagram of excited hadronic matter — eDETLEF ZSCHIES-
CHE, STEFAN SCHRAMM und GEBHARD ZEEB — Max-von-Laue-Strafle
1, 60438 Frankfurt am Main, Germany

The experimental and theoretical investigation of the QCD phase dia-
gram and the study of the corresponding phase transitions is one of the
key issues of the relativistic heavy ion program. Lattice QCD calculati-
ons indicate that at mu=0 a rapid crossover occurs, but not a first order
phase transition. At T=0 and high densities, different model calculati-
ons predict a first order phase transition. Thus there should be a critical
point in the T-mu-plane, where the line of first order transitions, starting
from the T=0 axis, ends. This picture is supported by recent LQCD cal-
culations at finite chemical potential. To disentangle the physics behind
this phase diagram effective models represent a promising tool. Thus we
present a chiral hadronic model, which succesfully describes vacuum and
nuclear matter properties and in addition qualitatively reproduces the
described QCD phase diagram, especially the T and mu values of the
endpoint. As an application the corresponding equation of state is used
to obtain expansion trajectories for different bombarding energies at the
new GSI facility.

HK 58.8 Fr 15:45 B

Lattice QCD based Equation of State within a Quasi-Particle
Perspective — eMARCUS BLUHM!, ROBERT SCHULZE?, DANIEL
SerpT?, and BURKHARD KAMPFER'"? — !nstitut fir Kern- und
Hadronenphysik, Forschungszentrum Rossendorf, PF 510119, 01314
Dresden, Germany 2Institut fiir Theoretische Physik, TU Dresden,
01062 Dresden, Germany

The equation of state of strongly interacting matter is of significant
importance in the hydrodynamical description of heavy ion collisions.
We construct the equation of state within our quasi-particle model re-
lating pressure, energy density, baryon number density and susceptibil-
ities in agreement with first principle evaluations, i.e. QCD lattice cal-
culations of the Bielefeld-Swansea group and of Gavai and Gupta. In
the quasi-particle model, the excitation spectrum of quasi-particles is
based on an extension of HTL/HDL selfenergies of propagating quark
and gluon modes. Although lattice results are restricted to rather large
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quark masses, a possible chiral extrapolation within our model is dis-
cussed. As an example, we examine the equation of state for small baryon
number densities relevant for experiments at RHIC and LHC and study

its impact on azimuthal anisotropy in heavy ion collisions. The inclusion
of critical end point effects is also discussed.

HK 59 Instrumentation und Anwendungen

Zeit: Freitag 14:00-16:00

Gruppenbericht HK 59.1 Fr 14:00 H

Ultra-Highfield Physics with PW und EW Lasers, New Possi-
bilities in Fundamental-, Nuclear- and Hadron Physics — eD.
HaBs, F. GRUENER, U. SCHRAMM, and M. SEWTzZ — LMU Miinchen

The Petawatt-laser PFS (3J/3fs) with 10 Hz repetition rate and a
focused intensity of 1022W/cm? will be setup at the MPQ in Munich
(until end 2007) and we join planning the Exawatt-laser ELI (10kJ/10fs)
with 0.03 Hz and a focused intensity of 10°W/cm? in Europe (2010).
By harmonic focusing for PFS the intensity can be concentrated to fo-
cused intensities of 102W/cm? in a small volume (A3) for a short time.
Extrapolating for the Exawatt-laser 103"W /cm? can be reached. This cor-
responds to electrical field strengths of 10'® — 10%2V /m, reaching beyond
the Schwinger limit (1.8*10'V/m), where the vacuum becomes unsta-
ble against ete™ decay. An electron is accelerated with a = 10% — 1032g
resulting in an Unruh temperture of (100keV- 1GeV)/k. We want to
measure this Unruh effect for the first time and study entangled EPR-
photons. For these very large accelerations it becomes possible to study
these effects of quantum mechanics, general relativity and event horizon
for the first time in the laboratory. At 1 GeV temperature also many
correlated m-pairs will occur, opening new perspectives for testing chiral
symmetry breaking. If we apply the field strength of up to 10 MeV/fm to
a heavy nucleus many protons will be extracted and for heavier elements
extremely neutron-rich nuclei close to the drip line will be produced,
which cannot be reached by classical techniques. With such examples we
want to illustrate the new approaches which become possible for ultra-
high fields. *Supported by DFG under contract no. TR18

HK 59.2 Fr 14:30 H

High-Intensity lasers in nuclear physics: towards a ~-Free-
Electron-Laser — eFLORIAN GRUNER, STEFAN BECKER, ULRICH
ScHRAMM, and DIETER HABS — Am Coulombwall 1, 85748 Garching
Last year three different groups have demonstrated the acceleration of
electrons to relativistic energies with laser-plasma accelerators. In this
scheme a Terawatt laser pulse is focused onto a gas-jet, building up a
”bubble”-shaped cavity which moves close to the speed of light and ac-
celerates trapped electrons. With future Petawatt lasers it should be pos-
sible to generate GeV electrons. The key features of the thus produced
electron beams is their high current (of up to 500kA in 10 fs) and high
density (of up to 10%em=3). Our group plans to feed a free-electron-laser
(FEL) with such electrons to realize a table-top X-ray FEL (TT-XFEL).
The electron beam parameters make it possible to even go to much lower
wavelengths than the ones of an XFEL. Thus, in contrast to the large-
scale world-wide planned XFELs we think that in further future we could
realize a y-FEL delivering an ultra-brilliant beam of MeV-photons. Such
a beam could be used for generating low-energy neutrons by the nuclear
photo effect. We expect those micro-neutron beams to have a much larger
brilliance than the macro-neutron beams generated in reactors by fission
and subsequent moderation. This would enable, with an unprecedented
accuracy, neutron diffraction, which is complementary to X-ray diffrac-
tion due to its sensitivity on hydrogen.
Supported by DFG (TR18)

HK 59.3 Fr 14:45 H

Ein Protonenbeschleuniger fiir niedrige Energien und Stréme
zwischen Atto- und Milliampere eAXEL R. MULLER!, WAL-
TER CARLI?, JOACHIM F. HARTMANN', STEPHAN PAUL!, GERD PET-
zoLD!, RUDIGER PICKER!, HANS F. WIRTH! und OLIVER ZIMMER!
— 1Physik-Department, Technische Universitdt Miinchen, — 2Maier-
Leibnitz-Laboratorium Miinchen

Der Nachweis niederenergetischer Protonen ist fiir viele Experimen-
te von Bedeutung. Hierzu gehoren auch eine Reihe von Experimenten,
die unsere Gruppe zum Neutronenzerfall durchfiihrt. Um die Protonen-
detektoren, die dort zum Einsatz kommen, zu testen und ihre Eigen-
schaften festzulegen, wollen wir bei Bedingungen arbeiten, die denen im
spateren Experiment nahe kommen. Dazu konzipierten und bauten wir
einen Protonenbeschleuniger, der bei Energien zwischen 10 und 30 keV

Raum: H

Strome im sehr weiten Bereich zwischen Milli- und Attoampere liefert.
Hauptkomponenten sind eine Ionenquelle mit Ho-Gas, ein Separations-
magnet und eine elektrostatische Einzellinse, um den Strahl nach Bedarf
zu defokussieren und so die Zéhlrate am Detektorort zu variieren. Zwei
mobile Strahlmonitore vervollstdndigen den Aufbau: ein Faradaybecher
fiir Protonenstréme iiber 10712 A und ein MCP-Detektor fiir den Bereich
darunter. Ein Kaltfinger gestattet es, die zu testenden Detektoren bis auf
ca. 15 K zu kiihlen. Der Beschleuniger wurde bereits fiir Messungen an
Si-Streifendetektoren und Szintillationszidhlern eingesetzt. Sein Aufbau
und die ersten Messergebnisse werden vorgestellt.

Gefordert durch BMBF, DFG und das MLL, Garching.

HK 59.4 Fr 15:00 H

Entwicklung und Status der Quelle polarisierter Elektronen am
S-DALINAC* — eY. POLTORATSKA!, W. ACKERMANN? K. Au-
LENBACHER®, M. BRUNKEN', H.-D. GRrRAF!, C. HESSLER', G. IAN-
cul, W.F.O. MULLER?, M. RoTH!, N. SomJiT?, B. STEINER? und
T. WEILAND? — !Institut fiir Kernphysik, TU Darmstadt — 2Institut
fiir Theorie Elektromagnetischer Felder, TU Darmstadt — 3Institut fiir
Kernphysik, Universitéit Mainz

Am supraleitenden Darmstiddter Elektronenlinearbeschleuniger S—
DALINAC wird derzeit eine Quelle polarisierter Elektronen aufgebaut.
Die Quelle wird zunéchst in einem vom Beschleuniger separaten Test-
stand realisiert und soll nach erfolgreichem Test am S-DALINAC imple-
mentiert werden. Die polarisierten Elektronen werden aus einer GaAs—
Kathode mit uniaxial deformierten Kristallschichten mit einer Polarisati-
on um 80% durch Photoemission unter Verwendung eines mit 3 GHz Wie-
derholfrequenz gepulsten Halbleiterlasers erzeugt. Um eine hinreichend
lange Lebensdauer der Photokathode zu erzielen, sind Ultrahochvakuum-
bedingungen (UHV-Bedingungen) erforderlich. Wir berichten iiber den
Stand der Aufbauten von UHV- und Lasersystem und der Strahlfiihrung
des Teststandes sowie {iber ausfiihrliche Simulationen zum Elektronen-
strahltransport.
*Gefordert durch die DFG im Rahmen von SFB 634 und GRK 410.

HK 59.5 Fr 15:15 H

Strahl-Polarimetrie @ CBELSA-TAPS. * — ¢SUSANNE KAMMER
fiir die CBELSA-TAPS-Kollaboration — Physikalisches Institut, Univer-
sitéit Bonn

Fiir die kommenden Doppelpolarisations-Experimente an CBELSA-
TAPS (Bonn) kénnen linear und zirkular polarisierte Photonenstrahlen
erzeugt werden. Um die zirkulare Polarisation bestimmen zu kénnen,
wurde ein Mgller-Polarimeter aufgebaut. Die von dem Beschleuniger
ELSA kommenden longitudinal polarisierten Elektronen streuen dabei an
Elektronen in einer magnetisierten ferromagnetischen Folie. Symmetrisch
gestreute Mgllerpaare werden in einem angepassten Detektorsystem in
Koinizidenz nachgewiesen. Unter Wechsel der Strahlhelizitét ergibt sich
eine Zahlratenasymmetrie mit der die Polarisation des Elektronenstrahls
bestimmt werden kann.
Es besteht zudem die Moglichkeit, die zirkulare Polarisation der Pho-
tonen bei 1 GeV direkt zu messen. In diesem Energiebereich wird die 7-
Photoproduktion so stark durch die Resonanz S11(1535) dominiert, dass
die Helizitéts-Asymmetrie £ = % den Wert 1 annimmt. Infolgedes-
sen entspricht die gemessene Zahlratenasymmetrie A(E) = P§" Pr s E
direkt dem Produkt aus Strahl- und Targetpolarisation.

* gefordert durch die DFG (SFB/TR 16).
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HK 59.6 Fr 15:30 H

Quenching Factor Measurement for CaWQO, by Neutron Scat-
tering — eCHIARA COPPI', FRANZ VON FEILITZSCH!, CHRISTIAN
IsA1LA!, THOMAS JAGEMANN?, JOSEF JoCHUM?, TOBIAS LACHEN-
MAIER?, JEAN-COME LANFRANCHI', WALTER POTZEL!, WOLFGANG
RAU!, MICHAEL STARK', DOREEN WERNICKE"?, and WOLFGANG
WESTPHAL! — !Technische Universitit Miinchen, Physik Department
E15, James-Franck-StraBe, D-85748 Garching, Germany — 2Eberhard
Karls Universitit Tiibingen, Physikalisches Institut I, Auf der Morgen-
stelle 14, D-72076 Tiibingen, Germany — 3VeriCold Technologies GmbH,
Bahnhofstr. 21, D-85737 Ismaning, Germany

CRESST is an experiment to search for Dark Matter particles
(WIMPs). The CaWO4 crystals of CRESST are able to distinguish
electron from nuclear recoils by the measurement of coincident scintil-
lation light and phonon signals produced in an event. Since WIMPs
are expected to react via nuclear recoils, this allows to discriminate
most of the background. Neutrons however also produce nuclear recoils,
but a neutron signal would mainly originate from oxygen recoils while
WIMPs, prefering haevy nuclei, scatter mainly off tungsten.

At the TUM, experiments have been performed to determine the light
output (quenching factor) from the different recoiling nuclei. Standard
neutron sources have been applied as well as a monoenergetic pulsed
neutron beam produced at the tandem accellerator at the Maier-Leibnitz-
Laboratory in Garching. Results, status and future plans for the differen
measurements will be presented.

HK 59.7 Fr 15:45 H

The performance of the MLL-IonCatcher* — eJ.B. NEUMAYR,
D. Hags, S. HEiNz, V.S. KOLHINEN, M. SEwTz, J. SZERYPO, and
P.G. THIROLF — Ludwig-Maximilians-Universitdt Miinchen

The new MLL-IonCatcher set-up is designed for the thermalisation of
fusion-evaporation reaction products in highly pure helium with subse-
quent extraction as singly-charged ions and is located at the accelerator
laboratory of the MLL in Garching. The set-up consists of a buffer-gas
stopping cell and an RFQ-based extraction system and was tested on-line
using the a-emitting reaction product ?Er (E~180 keV/u). During
the measurements the number of ions entering the stopping chamber
through the entrance window was determined via the detection of their
specific a-decay energy. Inside the gas cell they were thermalised in he-
lium buffer gas at 40-140 mbar. Then they were guided by a combination
of electric RF- and DC-fields towards the extraction nozzle where the
transport was taken over by the gas flow through the nozzle. After the
extraction via a supersonic gas jet the ions were separated from the buffer
gas and guided by the extraction RFQ towards a Si detector for the de-
termination of the specific a-decay energy. Depending on the electric field
strength and the buffer-gas pressure an overall efficiency (stopping and
extraction) of 10-16% (for 90-100 mbar) has been achieved. * Supported
by GSI F&E under contract LM/HA2 and EU (IONCATCHER) under
contract HPRI-CT-2001-50022

HK 60 Physik mit schweren Ionen

Zeit: Freitag 14:00-16:00

Gruppenbericht HK 60.1 Fr 14:00 D

K° and A in heavy-ion collisions at SIS — eMARKUS MER-
SCHMEYER for the FOPI collaboration — Physikalisches Institut, Uni-
versitit Heidelberg

Strange particles are important probes from the hot and dense fireball
created in relativistic heavy-ion collisions. In the SIS energy regime the
production of these particles occurs close to the free N + N thresholds,
therefore their sensitivity to possible changes of hadron properties in the
nuclear medium is high. While many analyses of K™ and K~ have been
done in the past, the available data for K3 and A is still scarce. Recently,
experiments with Ni+Ni (1.93 AGeV) and Al+Al (1.90 AGeV) have been
performed at SIS and large numbers of central events (108) have been
measured with the FOPI detector. From those data, K3 and A are re-
constructed and analysed. Inverse slope parameters from transverse mass
spectra, rapidity densities and total yields of the strange particles will
be presented for the two colliding systems. Comparisons of the experi-
mental results to various transport model calculations will be discussed.
(Supported by BMBF (06HD154) and GSI (HD-HER))

HK 60.2 Fr 14:30 D

Analysis of K and A production in reactions C+C with
HADES* — eALEXANDER SADOVSKY and KALLIOPI KANAKI for
the HADES collaboration Research Center Rossendorf, Institute of
Nuclear and Hadron Physics, PF 51 01 19 D-01314 Dresden Germany.
The High Acceptance Di-Electron Spectrometer (HADES), installed at
SIS/GSI, Darmstadt, can also be used for studies of hadron production
in heavy ion collisions. The results of K+ and A production analysis in
C+-C reactions at kinetic beam energy of 2 AGeV will be presented. The
investigation of rare particles production such as strangeness production
in this energy region involves the use of high resolution tracking and un-
derstanding of the detector performance.
* This work is supported by EU, BMBF and GSI.

HK 60.3 Fr 14:45 D

Kaonic Cluster Production in Heavy Ion Reactions — eXAVIER
Lorez', L. FaBBIETTI?, P. KIENLE?, R. KRUCKEN?, K. SUZUKI?,
T. Yamazakr®, and J. ZMESKAL® for the FOPI collaboration —
!Gesellschaft fiir Schwerionenforschung(GSI), Darmstadt, Germany
— 2Technische Universitit Miinchen — 3Stefan Meyer Institut —
4University of Tokyo

Recently, bound K~ nuclear systems have been predicted [1] to form
narrow discrete bound states with large binding energies of about 100
MeV. Due to the strong K~ -p attraction, these so-called antikaonic clus-

Raum: D

ters are expected to have high density (p/po ~ 5 - 6), which are predicted
of being produced and identified in heavy ion reactions [2]. We have made
an attempt to identify these kaonic nuclear systems in heavy ion colli-
sion via their invariant masses reconstructed from their decay to A-p and
A-d. We present our recent data from Ni+Ni and Al+Al systems at 1.93
and 1.9 AGeV, respectively. We will discuss the techniques to reconstruct
A-p and A-d correlations with the FOPI detector and show preliminary
results.

[1] Y. Akaishi and T. Yamazaki, Phys. Rev. C65 (2002) 044005.

[2] T. Yamazaki, A. Doté, Y. Akaishi, Phys.Lett. B587 (2004) 167.

HK 60.4 Fr 15:00 D

Kaons in Dense Nuclear Matter at SIS Energies — ¢YOUNG-JIN
KiM for the FOPI collaboration — Gesellschaft fiir Schwerionenforschung
(GSI), Darmstadt, Germany

Kaon production in nucleus-nucleus collisions at SIS energies can de-
liver insights into fundamental questions in nuclear physics which also
have astrophysical implications as the equation of state of nuclear mat-
ter and in-medium properties of hadrons. We present the K+/K? ratio,
which has been proposed as a sensitive probe to the isospin dependence
of the nuclear equation of state (EoS)[1], for $Ru(§5Zr) + $SRu(35Zr)
collisions at 1.5284 GeV measured with the FOPI detector at GSI. In
addition, we show results of charged kaon (K*) flow in Ni + Ni collisions
at 1.93A GeV as an observable to study of the kaon properties in the
nuclear medium.
[1] G. Ferini, et al. Nucl. Phys. A 762, 147 (2005)

HK 60.5 Fr 15:15 D

Surveying Spectator Fragmentation at Relativistic Energy —
e CONCETTINA SFIENTI for the ALADiIN2000 Collaboration collabora-
tion — GSI Darmstadt, Planckstr. 1, 64291 Darmstadt

A systematic study of the multifragmentation reaction mechanism of
projectile spectator has been investigated at the ALADIN spectrometer
at the GSI. Stable as well as radioactive beams have been used for this
purpose.

Specific charge correlations have been analysed: they reveal details
about the relevant phase-space for the decaying system. Critical ex-
ponent, scaling and bimodal distributions have been studied to gain a
deeper insight also in view of the interpretation of such mechanism as
manifesting liquid-gas phase transition.

Challenging motivations for isotopic studies are derived from the im-
portance of the density dependence of the symmetry-term of the nuclear
equation of state. In this context isoscaling analysis and the study of
neutron-yield distributions have been carried-out.
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Laser cooling of relativistic C3* ion beams at the ESR! —
oU. ScHRAMM!, M. BussMANN!, D. HaBs!, M. STECk?, T. KUHL?,
P. BeLLER?, B. FRANZKE?, F. NOLDEN?, G. SAATHOFF?, S. REIN-
HARDT®, and S. KARPUK? — 'LMU Miinchen, Department fiir Physik
2GSI, Darmstadt — 3MPI fiir Kernphysik, Heidelberg — *Universitit
Mainz, Institut fiir Physik
Laser cooling represents a way of cooling beams of highly charged
heavy ions in a relativistic regime, i.e., at the future FAIR facility, where
no established beam cooling techniques scheme seems feasible [1].
At the ESR (GSI) a test experiment was performed with C3* beams
(Li-like ions) at an energy of 1.47 GeV. Applying a decelerating narrow
band laser force bunched ion beams of several 10 pA were cooled into
the longitudinally space-charge dominated regime showing hitherto un-
seen features in the Schottky-noise spectra, possibly hinting a collective
behaviour of the ions. The further application of extremely weak trans-
verse electron cooling provided a Coulomb-coupling of the longitudinal
laser cooling to the transverse motion [2]. Fast cooling of the initial mo-
mentum spread can be achieved by using a combination of a broad- and
a narrow-band laser system, presently under construction.
(1] partially funded by BMBF (06ML183)
[1] Prog. Part. Nucl. Phys. 53, 583-677 (2004)
[2] U. Schramm et al., Proc. PAC05 JACoW FOADO004 (2005) and

Proc. COOLO05 (2005) in press (for reprints see www.ha.physik.uni-
muenchen.de/uschramm/)

HK 60.7 Fr 15:45 D

Ion acceleration from high-intensity laser irradiated thin foils
— JORG SCHREIBER!?, FLORIAN GRUNER', ULRICH SCHRAMM!',
DIiETER HABs!, MICHAEL GEISSLER?, FERENC KRAUSZ2, MANUEL
HegELICH?, KIRK FLIPPO?, and JUAN FERNANDEZ? 1LMU
Miinchen, Am Coulombwall 1, 85748 Garching — 2MPQ Garching,
Hans-Kopfermann-Str. 1, 85748 Garching — LANL, P.O. Box 1663,
Los Alamos, NM 87545, USA

Collimated MeV jets of ions from the rear surface of thin foils irradi-
ated with ultrashort laser pulses reached high attention during the last
years. In previous single shot experiments with high power (100 TW)
laser facilities exponential energy distributions were observed with a high
energy cutoff of up to 5 MeV /nucleon and 10'? ions per bunch. This was
explained by a modified target normal sheath acceleration mechanism
(TNSA). In recent experiments at the 100-TW-TRIDENT-laser facility
(Los Alamos National laboratory) quasi-monoenergetic C5*-ions could
be detected [1]. A state of the art in the field of high-intensity laser-ion
acceleration and a prognosis for the future is given.

[1] M. Hegelich et al., accepted by nature



