Donnerstag

HK 42: Struktur und Dynamik von Kernen VII

Zeit: Donnerstag 14:00-15:45

HK 42.1 Do 14:00 HG II
Hyperon Nucleon scatterin at next-to-leading order in Chi-
ral Perturbation Theory — eSimon Kazmierowskr — IKP-3,
Forschungszentrum Jiilich GmbH, 52425 Jiilich

The hyperon-nucleon interaction has not been studied as intensively
as the nucleon-nucleon interaction. In my Diploma thesis I have in-
vestigated the usefulness of the ChPT approach using SU(3)-flavour
symmetry for low-energy hyperon-nucleon scattering, extending the
chiral expansion up to second order. We constructed a SU(3) invari-
ant potential, consisting of a long- and a short-range part. The long
range physics is governed by one-Goldstone boson exchange while the
short-range part is determined by contact interaction using 23 free pa-
rameters. Out of those only the S-wave related could be determined
by a fix to low-energy hyperon-nucleon cross-sections, the remaining
10 P-wave related low-energy constants are still undetermined due to
the scarcity and poor quality of the scattering data.

We could obtain a good desciription of the data, even at lab mo-
menta that exceed those that have been used for the fitting procedure.
The value of chi squared could be reduced compared to the leading
order work. For a cut-off in the range of 550 MeV - 700 Mev we ob-
tained a correctly bound hypertriton. However the predictions of the
angular dependence remains optimzable. This problem might be over-
come once we find a efficient way to fix the P-wave related low-energy
constants.

HK 42.2 Do 14:15 HG II
Structure of Ba with N~90 and Ra with N~132 from high
precision mass measurements of 136-146Xe and 223-229Rp
— oR. Burcu Cakirni! and Rick CasTen? for the ISOLTRAP-
Collaboration — !Max-Planck-Institut fiir Kernphysik, D-69117 Hei-
delberg, Germany — 2Wright Nuclear Structure Laboratory, Yale Uni-
versity, New Haven, Connecticut 06520-8120, USA

Recent 136—146Xe and 223-229Rn atomic mass results from the dou-
ble Penning trap mass spectrometer ISOLTRAP at ISOLDE-CERN
will be presented [1-2]. These new results include the first measure-
ments on 1447146Xe and 223-229Rn (including the first identification
of 229Rn). Proton-neutron interaction strengths, 6Vpn, extracted from
these new atomic mass results, double differences of binding energies,
will be shown for both the N~90 and N~132 regions, in particular
for Ba and Ra. Structural effects will be discussed considering the
6Vpn results. A unique pattern was identified in both regions. In ad-
dition, microscopic density functional theory predictions for 6V, will
be compared with the experimental results.

[REREFENCES]:

[1] D. Neidherr et al., Phys. Rev. Lett., 102, 112501 (2009).

[2] D. Neidherr, R.B. Cakirli et al., Phys. Rev. C 80, 044323 (2009).

HK 42.3 Do 14:30 HG II
Transient field g-factor measurement on radioactive
100Pd(2?‘) via alpha transfer reaction! — eKaARrRL-HEINZ
SpEIDEL!, NoeMIE BENCzZER-KOLLER2, GERFRIED KUMBARTZKIZ,
GULHAN GURDALZ, LARRY ZAMICK?, YITZHAK Y. SHARONZ, TAN

AnN3, RoBERT CASPERSON®, RaAPHAEL CHEVRIER?, ANDREAS
3

HEeiNz3, GABRIELE ILIE?, DESIREE RADECK?, MALLORY SMITHS,
ELizaBETH WiLLIaMs?, and PETER Maier-Komor? — Helmholtz-
Institut fiir Strahlen- und Kernphysik, Universitdt Bonn — 2Rutgers
University, New Brunswick, NJ — 3Yale University, New Haven, CT

— 4Physik-Department, Technische Universitit Miinchen

100Pg has four proton holes in the g9/2 and four neutrons in the ds/o
orbitals around the N= Z = 50 shell closures and is therefore a suit-
able candidate for studying single particle effects in the nuclear wave
function. The a transfer from a carbon target to an energetic beam
of 95Ru close to the Coulomb barrier has been used to populate the
27 state in radioactive 1°°Pd via the reaction '2C(%6Ru, 8Be)'90Pd.
96Ru beams of 343 MeV were provided by the Yale WNSL tandem ac-
celerator. The two a particles from the breakup of 8Be as well as the
carbon ions which Coulomb excited the Ru projectiles were detected
in a Si detector in coincidence with gamma rays recorded in four Ge
Clover detectors. Angular correlations and precessions have been mea-
sured via the transient field technique. Preliminary data yield the first
measurement of the g factors of the Q{F state in 199Pd and of the 4{r
state in 99Ru.

Raum: HG II

t supported by the Deutsche Forschungsgemeinschaft

HK 42.4 Do 14:45 HGII
New measurement of the 98Zn(4t) g factor and reinter-
pretation of previous data — eKeviN MoscHNER!, KARL-
Heinz SPeDEL?, JOorRG LESKE?, CRISTOPHER BAUER®, CHRISTIAN
BeRrRNARDs!, LiNnus BETTERMANN!, JAN JoLie!, THOMAS MOLLERS,
DEenNis MUcHER!, and PETER MAIER-KoMmoRr? — Institut fiir Kern-
physik, Universitit zu Kéln — 2Helmholtz Institut fiir Strahlen- und
Kernphysik, Universitét Bonn — 3Institut fiir Kernphysik, TU Darm-

stadt — *Physik-Department, TU Miinchen

The g factor of the first excited 41 state in 8Zn has been remeasured
due to currently existing inconsistencies of earlier data [1-3]. Coulomb
excitation in inverse kinematics of 8Zn beams provided by the Munich
tandem accelerator has been applied in combination with the transient
field technique. The multi-layered target used consisted of a thick car-
bon layer on copper backed gadolinium. Gamma rays were detected
with large-volume Ge detectors in coincidence with forward scattered
carbon ions. The g factors deduced from the observed spin precessions
were compared with previous data whereby the inconsistencies in the
471 g factor values could be removed by applying a novel analysis pro-
cedure to the measured field-up/-down ratios of each detector. Details
of the experiment and results from the reanalysis will be discussed. The
finally obtained g(41) value and results for the first 2% and the second
2% states will be compared with large-scale shell model calculations.
[1] J. Leske et al., Phys. Rev. C 71, 034303 (2005)

[2] J. Leske et al., Phys. Rev. C 72, 044301 (2005)

[3] P. Boutachkov et al., Phys. Rev. C 75, 021302(R) 2007

HK 42.5 Do 15:00 HG II
Hartree-Fock und RPA fiir deformierte Kerne mit realisti-
schen Wechselwirkungen — eBasTiaN ERLER, PANAGIOTA PAPA-
KONSTANTINOU und RoBERT RoTH — Institut fiir Kernphysik, TU
Darmstadt

Mittels unitdrer Transformationen renormierte, realistische Nukleon-
Nukleon Potentiale werden bereits erfolgreich fiir Studien an sphé-
risch symmetrischen Kernen eingesetzt. Auf Hartree-Fock (HF') Grund-
zusténden basierende Second-Random-Phase-Approximation (SRPA)
Rechnungen liefern vielversprechende Resultate fiir sphérische, mittel-
schwere Kerne.

Diese Studien werden nun auf Kerne mit axialer Deformation ausge-
dehnt. Der deformierte Grundzustand ergibt sich aus dem HF Verfah-
ren ohne Beschréankung auf sphérische Symmetrie. Der Grundzustand
(Drehimpuls-Eigenzustand) ergibt sich durch explizite Drehimpulspro-
jektion. Auf Basis der deformierten HF Wellenfunktionen kénnen kol-
lektive Anregungen mittels Random-Phase-Approximation (RPA) un-
tersucht werden. Hierbei miissen alle sich aus den in der HF Rechnung
berticksichtigten Oszillatorzustédnden ergebenden Teilchen-Loch Paare
auf konsistente Weise beriicksichtigt werden.

Vorlaufige Resultate fiir deformierte HF-RPA Rechnungen werden
am Beispiel von 28Si diskutiert und mit experimentellen Daten ver-
glichen. Abschliefend wird die Moglichkeit zur Anwendung der SRPA
auf deformierte Kerne diskutiert.

Unterstiitzt von der DFG (SFB 634), von HIC for FAIR und vom
BMBF (NuSTAR.de).

HK 42.6 Do 15:15 HGII
Full Triaxial Angular Momentum Projection with the Gogny
force — eTomas R. Ropricuez!? and J. Luis Ecipo? — 1GSI

Helmholtz Centre for Heavy Ion Research, Darmstadt, Germany —
2Universidad Auténoma de Madrid, Madrid, Spain

Modern beyond mean field methods with effective forces are able to de-
scribe many properties of nuclei spread out in the whole nuclear chart
like the appearance or degradation of shell closures, shape coexistence,
shape transitions, fission barriers, etc. In these methods, the wave func-
tions that describe the ground and excited states of the atomic nucleus
are linear combinations of particle number and angular momentum re-
stored product wave functions defined along some collective degrees of
freedom. Except of few preliminary cases with Skyrme and Relativis-
tic interactions, most of the calculations has been restricted to angular
momentum restoration of axial quadrupole deformed configurations.
However, it is well known that there are cases where other collective
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degrees of freedom, in particular the triaxial deformation, can play an
important role in the structure of the nucleus. In this contribution we
will show the first results obtained with full triaxial angular momen-
tum restoration with the Gogny force studying some selected cases and
comparing the results with the corresponding axial approaches and ex-
perimental data. Furthermore, the inclusion of this degree of freedom
open new exciting possibilities for understanding the spectroscopy of
many nuclei and gives a reliable alternative and/or complement to shell
model calculations.

HK 42.7 Do 15:30 HG II
Investigation of chiral bands in 1°°Ag — Evcenia Lieperb:2,
eRAINER LieDER!, RoB Bark!, ELENA Lawrie!, Kosus Lawrie!,
Siriso NTsHANGAsE!, Simon MurLins!, PauL Papkal, NTowmsi
Kueswal, Jie MEnG34, BIN QI°, SHUANGQUAN ZHANG3, and ZHIPAN
L1® — liThemba LABS, Somerset West, South Africa — 2FhG, INT,
Euskirchen, Germany — 3PhS, PKU, Beijing, China — *PhS, BUAA,
Beijing, China — ?SDU, Weihai, China

Dipole bands in '°°Ag have been studied with the ~-detector array
AFRODITE at iThemba LABS, South Africa. A %6Zr(14Nd,4n)106Ag
reaction at a beam energy of 71 MeV has been used. The three pre-
viously known negative-parity bands in 1°6Ag have been extended.
Bands 1 and 2 were proposed to be chiral partner bands [1]. How-
ever, in view of the present results, bands 2 and 3 seem to be better
candidates for chiral partner bands since their staggering parameters,
B(M1)/B(E2) ratios, kinematic moments of inertia and quasiparticle
alignments agree much better than those of bands 1 and 2. Triaxial
relativistic mean field (RMF) and particle-rotor model (PRM) calcu-
lations support this interpretation. In the potential energy surface of
106 Ag obtained in RMF calculations, two minima have been found in
the B2 — v plane. Based on PRM calculations using the deformation
parameters of the two minima and a vhy /2 ® 7rg9712 particle-hole con-
figuration, bands 2 and 3 may represent partners with chiral vibration
at v ~ 12°. Band 1, located in the other minimum, may be a magnetic
dipole band or the partner of a second pair of chiral bands.
[1] P. Joshi et al., Phys. Rev. Lett. 98, 102501 (2007)



