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Gruppenbericht HK 31.1 Di 14:00 HSZ-301
Probing the Character of the Pygmy Dipole Resonance —
oVERA Drrval, Janis Enxpres!, Muusin N. Haraken?, DENiz
SavrRan®4, Mark SpiEker!, HeinricH J. WORTCHE?, and AN-
DREAS ZILGEs' — lInstitut fiir Kernphysik, Universitit zu Koéln —
2Kernfysisch Versneller Instituut, Rijksuniversiteit Groningen, The
Netherlands — 3ExtreMe Matter Institute EMMI and Research Di-
vision — 4Frankfurt Institute for Advanced Studies

In neutron-rich atomic nuclei, a concentration of low-lying FE'1 strength,
the electric pygmy dipole resonance (PDR), was observed below and
around the neutron-separation threshold. Its character was studied sys-
tematically by using different probes and techniques. Complementary
to photon scattering experiments, for a set of nuclei the isoscalar probe
of a particles at =136 MeV was used in a-y coincidence experiments
at the Big-Bite Spectrometer [1]. The results permit a separation of the
PDR from more isovector parts [1,2]. Most recently, a p-y coincidence
experiment at F,=80 MeV was performed on 140 e, previously studied
by photons and « particles as a probe [2]. An overview of the particle-y
coincidence experiments and the systematics will be presented.

Supported by the DFG (ZI 510/4-2), EURONS, and the Alliance
Program of the Helmholtz Association (HA216/EMMI). V.D. and M.S.
are members of the Bonn-Cologne Graduate School of Physics and As-
tronomy.

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

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

HK 31.2 Di 14:30 HSZ-301
Pygmy-Dipolresonanz in 130Te —
eJouanN Isaak!, Jacos BELLER?, Enrico Fiori!, MiLaN
KRrricka®, BasTiAN LOHER!, NORBERT PIETRALLAZ2, CHRISTOPHER
Rowmic?, DENIZ SAVRANY, MARcUS ScHECK?, KERSTIN SONNABEND?,
AnToN ToncHEV®, WERNER TorNow®, HENRY WELLER® und MAR-
KUs ZWEIDINGER? — lExtreMe Matter Institute EMMI, GSI, Darm-
stadt — 2Institut fiir Kernphysik, TU Darmstadt — 3Faculty of Ma-
thematics and Physics, Charles University, Prague, Czech Republic
— 4Institut fiir Angewandte Physik, Goethe-Universitét Frankfurt am

Main — 5Department of Physics, Duke University, USA

In Kernresonanzfluoreszenz-Experimenten am Darmstadt High Inten-
sity Photon Setup (DHIPS) und an der High Intensity ¥-Ray Sour-
ce (HI¥S) an der Duke University wurde die elektrische Dipolstarke-
verteilung des Kerns 139Te untersucht. Mit Hilfe von kontinuierlicher
Bremsstrahlung am DHIPS war es mdglich die absoluten Ubergangs-
starken von J=1 Zustdnden bis zur Neutronenseparationsenergie zu
bestimmen. Ergédnzend konnte an HI¥S mit quasi-monochromatischen
linear polarisierten Photonen sowohl Paritaten als auch der totale Pho-
toabsorptionswirkungsquerschnitt sowie das mittlere Verzweigungsver-
haltnis in den Grundzustand als Funktion der Anregungsenergie er-
mittelt werden. Die Ergebnisse werden présentiert und mit ausfiihrli-
chen Simulationen im Rahmen des Statistischen Modells mit Hilfe des
DICEBOX Codes verglichen.

*Gefordert durch die Helmholtz Alliance EMMI und die DFG
(SFB 634 und SO907/1-2).

Zerfallsverhalten der

HK 31.3 Di 14:45 HSZ-301
Photoneninduzierte vy-v Koinzidenzmessungen mit dem ~3-
Setup an HIyS* am TUNL — eB. Lourr!, T. Aumann?, J.
BeLLEr?, C. BernarDs?, N. Cooprer®, V. Derva?, J. ENDRES?,
A. Hennig2, E. Fiori', J. KeLLEy®, N. PieTrRALLAY, R. RauT?,
C. Romic?, G. Rusev®, D. Savran!, M. Scueck?, A. ToNcHEV3,
W. Tornow?3, V. WERNER® und A. ZiLges? — !ExtreMe Mat-
ter Institute EMMI and Research Division, GSI Helmholtzzentrum,
Darmstadt, Germany — 2Institut fiir Kernphysik, Universitit zu Koln,
Ko6ln — 3Department of Physics, Duke University, Durham, USA —
4Institut fiir Kernphysik, Technische Universitat Darmstadt, Darm-
stadt — ®WNSL, Yale University, USA

Die Methode der Kernresonanzfluoreszenz wird zur Untersuchung von
Zustanden mit Spin = 1, 2 unterhalb der Teilchenschwellen verwendet.
Bisherige Messungen waren meist nicht sensitiv genug, um Ubergiinge
geringer Intensitat in angeregte Zustande zu beobachten. Eine Messung
von -y Koinzidenzen erhéht deutlich die Sensitivitdt und ermdglicht
die Analyse der entsprechenden Ubergangswahrscheinlichkeiten, sowie
die direkte Messung der y-ray strength function. Das y3-Setup beste-

Raum: HSZ-301

hend aus einer Kombination von LaBr3- und hochauflésenden HPGe-
Detektoren, mit besonders hoher Effizienz wurde an der High Intensity
~-ray Source installiert. Erste Erkenntnisse iiber das Zerfallsverhalten
der Pygmy-Dipolresonanz von 140Ce werden présentiert.

* Supported by the Alliance Program of the Helmholtz Association
(HA216/EMMI), the DFG (SFB 634 and ZI 510/4-2), and U.S. DOE
grant no. DE-FG02-91ER-40609.

HK 31.4 Di 15:00 HSZ-301
Gamma spectroscopy of neutron rich actinide nuclei —
eBENEDIKT BIRKENBACH, KERSTIN GEIBEL, ANDREAS VocT, HER-
BERT HEss, PETER REITER, TIM STEINBACH, and DAVID SCHNEIDERS
for the AGATA-Collaboration — IKP, Universitat zu Koln

Excited states in neutron-rich actinide Th and U nuclei were inves-
tigated after multi nucleon transfer reactions employing the AGATA
demonstrator and PRISMA setup at LNL (INFN, Italy). A primary
136X e beam of 1 GeV hitting a 238U target was used to produce the
nuclei of interest. Beam-like reaction products of Xe- and Ba isotopes
after neutron transfer were selected by the PRISMA spectrometer. The
recoil like particles were registered by a MCP detector inside the scat-
tering chamber. Coincident ~-rays from excited states in beam and
target like particles were measured with the position sensitive AGATA
HPGe detectors. Improved Doppler correction and quality of the ~-
spectra is based on the novel y-ray tracking technique which was suc-
cessfully exploited. First results on the collective properties of various
Th and U isotopes will be discussed.

HK 31.5 Di 15:15 HSZ-301
SONIC - Combining v and particle spectroscopy in Cologne —
eSiMON G. PicksTONE, VERA DERvA, JaNIS ENDRES, ANDREAS HEN-
NIG, JAN MAYER, LARs NETTERDON, SORIN Pascu, ANNE SAUER-
WEIN, PHILIPP ScHOLZ, MARK SPIEKER, TINA-MAREIKE STREIT, and
ANDREAS ZILGES — Institut fiir Kernphysik, Universitidt zu Koéln

To gain additional information on nuclear structure from particle-
induced reactions, the new silicon detector array SONIC consisting
of up to eight AE-E-telescopes was installed inside the existing HPGe-
detector array HORUS in Cologne. Because of the high resolution of
the silicon detectors, light ejectiles (p, d, t, and «) can be easily distin-
guished. The main purpose of this detector array will be the study of
inelastic scattering using p, d and a beams delivered by a 10 MV Tan-
dem accelerator. Two test experiments have already been performed.
Gating on the excitation of a specific level in M9Ce(p,p’y) improved
the peak-to-background ratio in the ~-ray spectrum and gave access
to additional nuclear structure information. In 172Yb(d,X~), where
X=p, d’, or t, clear discrimination of the ejectiles was achieved. The
results of these first test experiments will be presented in detail as well
as future improvements of the setup and upcoming experiments.

Supported by the DFG (ZI 510/4-2). S.G.P., V.D., A.H., J.M,,
A.S., P.S., and M.S. are members of the Bonn-Cologne Graduate
School of Physics and Astronomy.

HK 31.6 Di 15:30 HSZ-301
Preparations for an optical access to the lowest ex-
cited nuclear state in 22°Th — eL. v.n.Wensel?, P.G.
TuiroLr!, D. KaLs!, and M. Laatiaour® — !Ludwig-Maximilians-
Universitit Miinchen — 2Max-Planck-Institut f. Quantenoptik —
3GSI Helmholtzzentrum fiir Schwerionenforschung GmbH

The isomeric lowest excited nuclear level of 229Th has been indirectly
measured to be 7.6 + 0.5 €V (163 & 11 nm). In order to improve the
accuracy as prerequisite of an all-optical control, 229*Th is popu-
lated via a 2% decay branch in the a decay of 233U. The Thorium
ions are extracted and cooled with the help of a buffer gas stopping
cell and an RFQ-cooler. In order to suppress accompanying « decay
chain products other than 229Th, a quadrupole mass spectrometer
(QMS) has been constructed. First measurements of extraction and
transmission efficiency were made, newest results will be presented.
Following the QMS, the Thorium isomers will be collected on a 50um
collection surface. The decay of these isomers can then be detected
using deep UV optics, presently under construction based on extensive
simulation. The sensitivity is predicted to be large enough to lead
to a verification of the isomeric transition even in the presence of a
significant nonradiative decay branch.[1]



Dienstag

[1] L.v.d.Wense et al., Towards a direct transition energy measurement
of the lowest nuclear excitation in 229Th, arXiv:1211.0710 [nucl-ex]

HK 31.7 Di 15:45 HSZ-301
Angular Distributions of Low-Spin States in 240Pu by
Means of the 242Pu(p,t)?‘°Pu Reaction — eMARK SPIEKER!,
DoreL Bucurescu?, Janis ENDrRes!, THoMas FAESTERMANNS,
RaALF HERTENBERGER?, SORIN Pascul, HaNs-FRrRIEDRICH WIRTH?,
NICOLAE-VICTOR ZAMFIR?, and ANDREAS ZILGES' — lInstitut fiir
Kernphysik, Universitit zu Kéln — 2Horia Hulubei National Institute
of Physics and Nuclear Engineering, Bucharest, Romania — 3Physik
Department, Technische Universitat Miinchen — *Fakultét fiir Physik,
Ludwig-Maximilians-Universitdt Miinchen

Since recent experimental and theoretical studies revealed the impor-
tance of octupole correlations in the actinide region and especially in
240y, a 242Pu(p,t)249Pu experiment has been conducted at the Q3D
magnetic spectrograph of the Maier-Leibnitz laboratory in Munich.
Excited states in 240Pu were investigated up to an excitation energy
of 3 MeV. Angular distributions have been measured at 9 laboratory
angles between 5° and 40°. The comparison of the experimental angu-
lar distributions with DWBA calculations allowed the assignment of
several low-spin states. Most of them were seen for the first time. The
experimental data, especially the data on the 21 J™= 071 states, will
be presented and discussed in the framework of the spdf-version of the
Interacting Boson Model.

Supported by the DFG (ZI-510/4-2). M.S. is member of the Bonn-

Cologne Graduate School of Physics and Astronomy.
HK 31.8 Di 16:00 HSZ-301

Investigation of low-energy dipole modes in the heavy de-
formed nucleus 54Sm via inelastic polarized proton scatter-
ing at zero degree * — eANDREAS KRUGMANN!, DIRK MARTIN!,
PETER VON NEUMANN-CoOSEL!, NORBERT PIETRALLA!, IRYNA
PorroraTskal, VLapiMIR PoNoMAREV!, Arsusur Tamir?, CHIHIRO
IwamoTo?, and KenicHt Yosuipa? for the E350-Collaboration —
Hnstitut fiir Kernphysik, TU Darmstadt — 2RCNP, Osaka University,

Japan — 3Konan University, Japan — 4Niigata University, Japan

Polarized proton scattering has been measured on the heavy deformed
nucleus 1°4Sm at extreme forward angles with 300 MeV protons at
RCNP, Osaka. The aim is to investigate the impact of ground state
deformation on the properties of the pygmy dipole resonance (PDR)
and the spin M1 resonance claimed to show a double-hump structure
in heavy deformed nuclei. The (p,p’) cross sections can be decomposed
into F1 and M1 parts in two independent ways based either on a mul-
tipole decomposition of the cross sections or spin transfer observables
[1]. The analysis of polarization transfer observables shows dominant
non-spinflip cross sections in the excitation energy region 5-9 MeV with
a resonance structure interpreted as the PDR, while the spinflip M1
strength shows a broad distribution between 5 and 10 MeV.

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

* This work is supported by the DFG through SFB 634 and
NE679/3-1.



