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Group Report HK 6.1 Mon 14:30 T/HS2
Investigation of mass-dependent prompt fission v-ray emis-
sion — eSTEPHAN OBERSTEDT!, ANGELIQUE GATERA!, MATTHIEU
LeBois?, ANDREAS OBERSTEDT?, and JoNATHAN WiLsonZ —
IEuropean Commission, DG Joint Research Centre IRMM — 2Institut
de Physique Nucléaire Orsay, F-91406 Orsay — 3Fundamental Fysik,

Chalmers Tekniska Hogskola, S-41296 Goteborg

In recent years we conducted a systematic investigation of fission-
fragment de-excitation through prompt neutron and v-ray emission.
For the latter we were able to obtain spectral data for thermal-neutron
induced fission on 235U [1] and 24! Pu [2] with unprecedented accuracy.
The recently installed neutron source LICORNE |[3], where neutrons
are produced in inverse kinematics, enables us to explore prompt de-
excitation also for fast-neutron induced fission and on non-fissile tar-
gets. In a next step we started studying the spectral changes as a
function of mass and total kinetic energy using the spontaneous fission
of 252Cf. By tagging on isomeric y-decay we are exploring the possi-
bility to identify very neutron-rich isotopes. First results and the new
hybrid array, GLANDIS, consisting of CeBrs and HPGe detectors, is
being presented.

[1] A. Oberstedt et al., Phys. Rev. C87, 051602(R), 2013 [2] S.
Oberstedt et al., Phys. Rev. €90, 024618, 2014 [3] M. Lebois et al.,
Nucl. Instr. Meth. A735 (2014) 145-151

HK 6.2 Mon 15:00 T/HS2
A VUYV detection system for the direct identification of the
fluorescence radiation of 229" Th * — eBENEDICT SEIFERLE, LARS
v.D. WENSE, and PETER G. THIROLF — LMU Munich

In the whole landscape of atomic nuclei, 229Th has the lowest transi-
tion energy to its first excited state. The transition energy was indi-
rectly measured to be 7.8(5) eV, which corresponds to ~160 nm and
conceptionally allows to get optical access to the transition. This talk
will report on a VUV detection system that aims on the direct detec-
tion of the fluorescence radiation of 229mTh. The setup consists of
two annular parabolic mirrors (made of MgF2-coated aluminum) and
a phosphorous screen behind a Csl-coated MCP, monitored by a CCD
camera. 229(m)Th will be populated via the « decay of 233U. Therefore
a 2337 a-recoil source is placed in a buffer-gas stopping cell, where a
continuous ion beam is produced by a subsequent RFQ. By using a
quadrupole mass separator, 229(™)Th jons are then separated from
other short lived daughter nuclei. The 229(m)Th jons are collected on
a point-like micro electrode (50 pm in diameter) that is placed in the
focal spot of the annular parabolic mirror (f=10 mm) which collimates
the fluorescence radiation. The parallelized light is then focused by a
second annular parabolic mirror (f=2 mm) onto the MCP. To get a
high signal to noise ratio, it is important to achieve a small focal spot
size on the MCP. Since the optical axis is blocked by the collection
electrode, also the alignment of the optics poses a special challenge.
The alignment method as well as results from first test measurements
will be presented. *Supported by the DFG Grant TH956/3-1

HK 6.3 Mon 15:15 T/HS2
The nuclear isomer transition in Thorium-229: Search for the
VUV photon — eSimMoN STELLMER!, MaTTHIAS ScHREITL!, KouJl
Yosuimura2, and THORSTEN ScuuMMm! — ! Atominstitut /TU Wien
and VCQ, Vienna, Austria — 2Okayama University, Japan

The isotope 229Th is believed to possess a low-lying nuclear excitation,
at an energy of about 7.8(5) €V [1], corresponding to a wavelength of
160(10) nm. Convincing direct evidence of the existence of this state,
for instance by observation of its excitation or decay, is still pending.

Optical excitation of the isomer state is an exceptional challenge,
as the required wavelength is not known, the transition is believed to
be extremely narrow, and the choice of suitable lasers is limited. In-
stead, we use synchrotron radiation at 29 keV to populate the second
excited state, which then decays into the desired isomer state. This
state proceeds further into the ground state under emission of the much
sought-after VUV photon. This photon is detected in a spectrometer.

The measurements are performed at the SPring-8 facility in Japan;
we will report on the latest status of the experiment.

[1] Beck et al., Phys. Rev. Lett. 98, 142501 (2007).

HK 6.4 Mon 15:30 T/HS2

Location: T/HS2

The new Bucharest multi-detector setup for ~v-ray spec-
troscopy studies — eSoORIN Pascu — National Institute for Physics
and Nuclear Engineering, Bucharest, Romania

The ROmanian array for SPectroscopy in HEavy ion REactions (RO-
SPHERE) is a new 47 high-resolution 7-ray detector array which was
installed at the Bucharest 9 MV tandem accelerator. The setup con-
sists of up to 25 detectors and it is typically used in a mixed com-
bination of high-purity Ge detectors and fast LaBrs:Ce scintillation
detectors. The total efficiency of the array is close to 3%, balanced
between the two type of detectors when used in the usual configura-
tion with 14 HPGe (e ~1.1%) and 11 LaBr3:Ce detectors (e ~1.8%).
The multi-detector setup can be coupled with a state of the art plunger
device allowing for lifetime measurements by employing the Recoil Dis-
tance Doppler Shift (RDDS) or in-beam Fast Electronic Scintillation
Timing (FEST) technique. Two recent experiments illustrating the
methods are presented.

HK 6.5 Mon 15:45 T/HS2
Time-dependent nuclear excitation dynamics in coherent
gamma-ray fields — eADrRiANA PALFFY and Hans A. WEIDEN-
MULLER — Max-Planck-Institut fiir Kernphysik, Heidelberg

Recent experimental developments in laser physics hold promise to ad-
vance the new field of laser-induced nuclear reactions beyond known
territory. At the Extreme Light Infrastructure (ELI), efforts are under
way to generate multi-MeV zeptosecond coherent laser pulses. Consec-
utive absorption of many MeV-gamma rays would lead to the formation
of a compound nucleus with excitation energy several hundreds MeV
above yrast in a so-far totally unexplored parameter regime [1].

‘We have considered the laser-nucleus interaction in the quasiadia-
batic regime, in which the nucleus (almost) attains statistical equi-
librium between two subsequent photon absorption processes. The
dynamics is described by means of a system of time-dependent master
equations that account for the excitation and neutron decay of a chain
of nuclei, with the rates involved depending on the total and partial
nuclear level densities [2]. Our quantitative estimates predict the exci-
tation path and range of nuclei reached by neutron decay and provide
relevant information for the layout of future experiments.

[1] A. Palffy and H. A. Weidenmiiller, Phys. Rev. Lett. 112, 192502
(2014).
[2] A. Palffy and H. A. Weidenmiiller, Nucl. Phys. A 917, 15 (2013).

HK 6.6 Mon 16:00 T/HS2
New excited states in sd-shell nucleus 33P — eB. Fu, P. REIT-
ER, K. ArnswaLDp, H. Hess, R. Hirscu, L. Lewanpowski, D.
SCHNEIDERS, M. SeipLiTZ, B. SiEBECK, T. STEINBACH, A. Voar,
A. WENDT, and K. WoLr — Institut fiir Kernphysik, Universitat zu
Koln

Isospin-symmetry breaking in nuclear physics is mainly described by
Mirror-Energy Differences (MED) for mirror nuclei or Triplet-Energy
Differences (TED) for isobaric triplets. Modified USD-calculations [1]
successfully reproduce MED for T' =1, 3/2, 2 sd-shell nuclei. Refined
tests of theory are given by lifetime measurements in order to deduce
transition-strength values. In order to study the mirror pair 33Ar
and 33P, the fusion-evaporation reaction 13C 4 26Mg at 46 MeV was
measured at the Cologne tandem accelerator and the HORUS spec-
trometer employing the Doppler-Shift-Attenuation-Method (DSAM).
First results yielded new «-ray transitions in 33P and 33S. The level
scheme of 33P was extended up to excitation energies of 10 MeV. Spins
and parities of the new levels were determined exploiting yy-angular
correlations. Together with values from the proton-rich T, = —3/2
partner, the levels are compared to shell model calculations, describ-
ing excitation energies of sd -shell mirror pairs.
[1] A. Wendt et al.; Phys. Rev. C 90 (2014) 054301

HK 6.7 Mon 16:15 T/HS2
Study of the background observed with PreSPEC —
oGiuLia GuasTaLLAl, MAGDALENA GORskal, JURGEN GERL!, IvaN
KosuHARov!, NORBERT PIETRALLAZ, STEPHANE PIETRI', DAMIAN
RaLET!, and HaNs JORGEN WoLLERSHEIM! — 'GSI, Helmholtzzen-
trum fiir Schwerionenforschung GmbH, D-64291 Darmstadt, Germany
— 2Technische Universitit Darmstadt, D-64289 Darmstadt, Germany

Relativistic rare isotope beams allow investigation of unexplored re-
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gions of exotic nuclei, however the large amount of background radia-
tion present in such measurements is a great challenge for the analysis
process. Even after a detailed analysis and the application of strict con-
ditions, a large component of the background can remain in the v-ray
energy spectra and often hamper the observation of the y-transition
under study. Hence, a dedicated and detailed analysis has been per-
formed in order to better disentangle several components of the back-

ground that affects y-ray energy spectra, and understand their nature
and origin. Analyzing the correlations between more than 20 observ-
ables provided the by PreSPEC setup, different classes of background
events were identified and characterized. This information will help
to reduce the presence of background events and, therefore, facilitate
and improve the study of new phenomena in fast-beam experiments
on exotic nuclei at FAIR.



