Donnerstag

HK 56: Struktur und Dynamik von Kernen IX

Zeit: Donnerstag 16:30-19:00

Gruppenbericht HK 56.1 Do 16:30 HG VII
Aufspaltung der Pygmydipolresonanz — eJanis Expres!, PE-
TER BUTLER?, MunsIN N. HarRaken®, RoLF-DIETMAR HERZBERG?Z,
REINER KRUCKEN?, NORBERT PIETRALLA®, Lucia Popescu®, DEe-
N1z SAVRAN®, MARcuUs ScHECK?, FELIX SIEBENHUHNER?, KERSTIN
SONNABEND?, SoTiRIOS HARISSOPULOS?, ANASTASIOS LAGOYANNIS?,
HeiNricH WORTcHE? und ANDREAs ZILGEs! — !Institut fiir Kern-
physik, Universitdt zu Koln — 2Department of Physics, Liverpool,
England — S3KVI, University of Groningen, The Netherlands —
4Physik-Department E12, TU Miinchen — ®Institut fiir Kernphysik,
TU Darmstadt — 6SCK-CEN, Mol, Belgium — “I.N.P. NCSR Demo-
kritos, Athen, Greece

Seit einigen Jahren wird die Pygmydipolresonanz (PDR) insbesondere
in halbmagischen Kernen systematisch mit der Methode der Kernre-
sonanzfluoreszenz (KRF) untersucht [1]. In («, a’) Koinzidenzexperi-
menten kann eine dhnlich hohe Selektivitit auf elektrische Dipolanre-
gungen mit guter Energieauflésung erzielt werden. Der Vergleich zwi-
schen (7,7') und (o, o/~y) Experimenten an den N=82 Isotonen 4°Ce
und 138Ba [2,3], dem Z=50 Isotop 124Sn, sowie dem nicht magischen
Kern 94Mo zeigt eine unerwartete Aufspaltung der E1 Stirkevertei-
lung. Ergebnisse dieser (o, a’v) Experimente und Vergleiche zu KRF-
Resultaten werden prasentiert.

Gefdrdert durch die DFG (ZI 510/4-1 und SFB 634), EURONS so-
wie LOEWE (HIC for FAIR). [1] U. Kneissl et al., J. Phys. G 32
(2006) R1, [2] D. Savran et al., Phys. Rev. Lett. 97 (2006) 172502, [3]
J. Endres et al., Phys. Rev. C 80 (2009) 034302

Gruppenbericht HK 56.2 Do 17:00 HG VII

Untersuchung der Systematik der PDR mit polarisierten
und unpolarisierten Photonen* — eMarTHIAS FRITZSCHE!, M.
Ewvers3, J. Exbpres3, J. Grorius!, B. Louer!, N. PieTRALLAL,
V.Yu Ponomarev!, C. Romic!, G. Rusev?, D. Savran!, L.
SCHNORRENBERGER!, V. SimoN!, K. SONNABEND!, A.P. TONCHEV?Z,
W. Tornow?2, H.R. WELLER?, C. WALZLEIN!, M. ZwEIDINGER! und
A. ZiLges® — Institut fiir Kernphysik, Technische Universitat Darm-
stadt — 2Triangle Universities Nuclear Laboratory, Duke University,

Durham, NC, USA — 3Institut fiir Kernphysik Universitit zu Koln

Die Pygmy Dipol Resonanz (PDR) ist eine Konzentration von elekti-
scher Dipolstéarke unterhalb der Dipolriesenresonanz, die sich in mittel-
schweren und schweren Atomkernen im Bereich der Teilchenschwelle
findet. Die Systematik dieser Resonanz wurde in Kernresonanzfluores-
zenz (KRF)-Experimenten [1] untersucht. Dabei verwendet man un-
polarisierte und polarisierte Photonen, um Eigenschaften wie absolute
Ubergangsstérken, Paritit und Drehimpuls der angeregten Zustinde
modellunabhéngig zu bestimmen. KRF Experimente im Energiebe-
reich der PDR, wurden an 50Ni, 94Mo, 203,205T] yund 207:208Ph Expe-
rimente jeweils mit unpolarisierter Bremsstrahlung und polarisierten,
monoenergetischen Photonen durchgefiihrt. Die hierbei gewonnenen
Ergebnisse werden vorgestellt und diskutiert. *geférdert durch die
DFG (SFB 634) und LOEWE (HIC for FAIR)

HK 56.3 Do 17:30 HG VII
Particle Identification for the 32Ar Coulomb excitation Ex-
periment. — eOLcA LepvossKINA! and CHRisToPH LANGER? for
the LAND-R3B-Collaboration — !Physik Department TU-Muenchen,
Garching — 2Goethe-University, Frankfurt am Main.

For proton-rich nuclei like 32Ar the occurrence of pronounced dipole
strength is predicted in the low-energy region between 8-10 MeV ex-
citation energy. For the 34 Ar the pygmy strength is expected to drop
and vanish entirely for the N=Z nucleus 36Ar. A kinematically com-
plete measurement of the low-lying dipole strength was performed at
GSI-Darmstadt using the LAND-R3B reaction setup. The secondary
isotopes 3*Ar and 32Ar were produced by fragmentation of an 800 A
MeV primary 36Ar beam in a Be target and separated by means of
the Bp-AE-Bp method in the magnetic spectrometer (FRS). These
fragments have to be identified by energy-loss and time-of-flight mea-
surements between the FRS and the entrance to the LAND-R3B exper-
imental hall. Coulomb excitation on a Pb target allows to investigate
the pygmy and giant dipole resonance strength region. Heavy ions as
well as the projectile-like protons from the decay of 3432 Ar are tracked
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through a dipole field (ALADIN). The reconstruction of the excitation
energy using the invariant mass technique on an event by event basis re-
lies on the full identification of all particles and a precise measurement
of their momenta. We will report on parameter calibration procedures
needed for a clean particle identification of all reaction components.
This work was supported by GSI F&E and BMBF (06MT9156).

HK 56.4 Do 17:45 HG VII
Beobachtung eines (27 ® 37)-Zustands auf einem Intruderzu-
stand in 96Zr* — eKERSTIN SoNNABEND!, M. FritzscHe!, R.V.
Joros?, N. PieTraLLal, C. Romic!, D. Savran!, C. Stanr! und
M. ZwrmINGER! — !Institut fiir Kernphysik, Technische Universi-
téit Darmstadt, Deutschland — 2Bogoliubov Laboratory of Theoretical

Physics, JINR, Dubna, Russland

Am High Intensity Photon Setup (HIPS) des Darmstéadter supraleiten-
den Linearbeschleunigers S-DALINAC wurde ein hochangereichertes
967Zr-Target mit der Methode der Kernresonanzfluoreszenz [1] unter-
sucht. Dabei wurden im Energiebereich von 3 bis 4.5 MeV mehrere
Dipoliibergdnge beobachtet, deren Multipolcharakter teilweise mittels
Compton-Polarimetrie bestimmt werden konnte. Neben dem in gg-
Kernen bekannten (21 ®37)-Zustand der Grundzustandsbande wurde
ein weiterer 1~ -Zustand bei E = 4132 keV beobachtet, der aufgrund der
bestimmten Ubergangsstiirke als (21 ® 37)-Zustand interpretiert wer-
den kann [2], der auf dem ersten angeregten Zustand in 96Zr, einem 07 -
Intruderzustand bei E = 1582 keV, aufbaut. Die Ergebnisse der KRF-
Untersuchung werden prasentiert und mit bestehenden Systematiken
[3] verglichen. Weitere notwendige Untersuchungen an °6Zr zur Best-
tigung des Zwei-Phononen-Charakters des 4132-keV-Zustands werden
diskutiert.

[1] U. Kneissl et al., J. Phys. G: Nucl. Part. Phys. 32 (2006) R217

[2] R.V. Jolos et al., Phys. Rev. C 70 (2004) 054303

[3] N. Pietralla, Phys. Rev. C 59 (1999) 2941

* geférdert durch die DFG (SFB 634) und LOEWE (HIC for FAIR)

HK 56.5 Do 18:00 HG VII
Structure of Low-Energy Excitations in Skin Nuclei. —
eNaDIA TsoNEvA and HorsT LENSKE — Institut fiir Theoretische
Physik, Universitdt Giessen

‘We present theoretical investigations based on self-consistent HFB and
QPM calculations on dipole and other multipole excitations in N=50,
82 and Z=50 nuclei, particularly exploring their connection to the
thickness of the neutron or proton skin, respectively. From the analy-
sis of the structure of low-energy electric dipole and quadrupole states
and the corresponding neutron and proton transition densities, PDR
[1] and PQR [2] modes are identified as distinct and unique excitations,
different from giant resonances and collective low-energy excitations in
the quadrupole case, respectively. The total PDR and PQR strengths
are found to be related to the neutron or proton skin thicknesses.
Furthermore, recent calculations of low-energy E1 and spin-flip M1
excitations in N=82 nuclei are presented in comparison with experi-
mental data [3]. These investigations allow to decompose the dipole
strength below the GDR to elastic E1 component, related to skin os-
cillations and background component composed of elastic and inelastic
E1 and M1 transitions, respectively. The obtained information reveals
new aspects in the isospin dynamics of the nucleus.

Supported by DFG project Le 439/1-7 and BMBF.

[1] N. Tsoneva, H. Lenske, Phys. Rev. C 77, 024321 (2008).
[2] N. Tsoneva, H. Lenske, PLB sub., arXiv:0910.3487 [nucl-th].
[3] A. Tonchev et al., PRL submitted.

HK 56.6 Do 18:15 HG VII
Charge Exchange Excitation in Nuclei — eABDUL A. ATAIE
and HorsT LENskE — Institut fiir Theoretische Physik, Universitat
Giessen

We study charge-exchange transitions in exotic nuclei. The ground
state is calculated with a HFB ansatz which is then used to calculate
the charge exchange excitations by a QRPA calculation. We use an ex-
tended QRPA ansatz which, besides pairing effects, also accounts for
the coupling to the continuum and dissipative contributions. The spec-
tral distributions and transition probabilities are extracted from the
polarization propagator. The polarization propagator is calculated by
solving directly the Dyson-equation. Results of 56Fe for natural and
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unnatural parity excitations are discussed. Applications to neutrino
scattering are indicated.
Supported by DFG, HIC for FAIR and GSI.

HK 56.7 Do 18:30 HG VII
Dipole strength in '3¢Ba up to the neutron-separation en-
ergy — oRALPH Massarczyk!, RONALD SCHWENGNER!, RoLAND
Bever!, RoLaNnD HAaNNASKE!, ARND JuNcHANs!, MaTHIAS KEMPE!,
KrasiMirR Kosev!, MicHELE MaRrtal, ANDRIJA MaTic!, CHITHRA

Nar?3 Gencro Rusev?, KrLaus-DIETER ScHILLING!, DANIEL
1

Stacu!, Erik TroMmPLER!, ANDREAs WaGNER!, and DwmITRY
Yakorev! — !Forschungszentrum Dresden-Rossendorf, 01314 Dres-
den, Germany — 2Duke University and TUNL, Durham, NC 27708,

USA — 3Argonne National Laboratory, Argonne, IL 60439, USA

The dipole-strength distribution of 13Ba has been investigated at the
bremsstrahlung facility at the ELBE accelerator of the Forschungszen-
trum Dresden-Rossendorf. The photon-scattering experiment was car-
ried out at an electron beam energy of 10.9 MeV in order to study
the energy region up to the neutron separation threshold. GEANT4
simulations were performed to subtract the atomic background from
the measured spectrum and to deduce the intensity of the resonantly
scattered ~-rays. Considering the transitions from states in the quasi-
continuum, simulations of «-ray cascades were carried out to estimate
branching ratios. As a result the photoabsorption cross section ob-
tained from transitions to the ground state are combined with existing
data from photoneutron experiments.

HK 56.8 Do 18:45 HG VII

Enhancement of dipole strength below the neutron-
separation energy in 13%La — A. MakNvacal, G.
Rusev?3, eR. ScHweENGNER?, F. Doenau?, D. BEMMERERZ,

R. Brver?, P. Crespo??, M. Eruarp??® A.R. JuNcHANSZ,
J. Krug?6, K. Kosev?, C. Nar?7, K.D. ScHILLING2, and A.
WaceNER? — 1Hokkaido University, Sapporo, 060-0810, Japan —
2Forschungszentrum Dresden-Rossendorf, 01314 Dresden, Germany —
3Duke University and TUNL, Durham, NC 27708, USA — 4University
of Coimbra, 3004-516 Coimbra, Portugal — SINFN, Sezione di Padova,
35131 Padova, Italy — SVattenfall Power Consultant, 16216 Stock-
holm, Sweden — 7 Argonne National Laboratory, Argonne, IL 60439,
USA

The photoabsorption cross section of 139La was measured up to the
neutron-separation energy using bremsstrahlung produced at the elec-
tron accelerator ELBE of the Forschungszentrum Dresden-Rossendorf
with a beam of 11.5 MeV kinetic energy. To estimate branching ratios
of transitions from states in the quasicontinuum, we performed simu-
lations of y-ray cascades. The photoabsorption cross section deduced
from the resulting intensities of the ground-state transitions can be
combined with photoneutron cross sections to obtain data in a wide
energy range up to the giant dipole resonance (GDR). We observe an
enhancement of electric dipole strength relative to a Lorentz-like tail of
the GDR that cannot be quantitatively reproduced by current model
calculations.



