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HK 14.1 Tue 15:45 HBR 14: HS 1
Isoscalar Properties of the Pygmy Dipole Resonance in 129Sn
— oMicHAEL WEINERT, FLORIAN KLuwiG, MARKUS MULLENMEIS-
TER, MIRIAM MUSCHER, and ANDREAS ZILGES — University of
Cologne, Institute for Nuclear Physics

A concentration of electric dipole strength below the neutron sepa-
ration threshold is known to be common in medium to heavy mass
nuclei. The established picture of a neutron-skin oscillation being the
single cause for this strength was questioned about 15 years ago, when
comparing the excitation in bremsstrahlung experiments to results
from a hadronic probe, i.e., (o, a’y) [1]. The evolution of the so-called
isospin splitting previously found in 124Sn was recently investigated
via a 1208n(«, a/7y) experiment at E, = 130 MeV. The experiment was
performed at the CAGRA+GR setup at RCNP, Osaka, and is sensitive
to both isoscalar properties and the surface character of excitations
in the Pygmy Dipole Resonance (PDR) region. This contribution
presents the analyzed data set as well as recent theoretical efforts
from two state-of-the-art EDF+QPM and RQTBA models coupled to
reaction theory. Since the PDR in 129Sn is also known to have sig-
nificant single-particle character [2], the new theoretical results allow
to study the connection between microscopic nuclear structure effects
and the macroscopic surface mode probed in the (o, a’v) experiment.
Supported by the DFG (ZI 510/10-1).

[1] J. Endres et al., Phys. Rev. C 80, 034302 (2009)
[2] M. Weinert et al., Phys. Rev. Lett. 127, 242501 (2021)

HK 14.2 Tue 16:00 HBR 14: HS 1

Level densities and v strength function of °°Zr from the Oslo
Method — eIsaBELLE BRANDHERM!, JOHANN Isaak!, ANN-CECILIE
LARsSEN?, MARIA MaRrRkovAl, and PETER VON NEUMANN-COSEL? —
Hnstitut fiir Kernphysik, TU Darmstadt, Germany — 2Department

of Physics, University of Oslo, Norway

The Oslo method was developed to determine level densities and -~
strength functions (GSF) of nuclei up to the particle separation thresh-
old. Particle-y coincidence data are used to generate a primary ~v-ray
matrix, which allows a simultaneous extraction of both observables in
an iterative procedure.

In this talk preliminary results on %9Zr are presented. This nu-
cleus is of particular interest, since it allows comprehensive tests of the
Brink-Axel hypothesis (similar to [1]) and of the shape method for a
model-independent extraction of the GSF [2]. Two experiments were
performed at the Oslo Cyclotron laboratory using (p,p’y) and (a, a’7)
reactions. Particle-y coincidence data were taken with the Silicon Ring
(SiRi) consisting of AE — E telescopes and the Oslo Scintillation Array
(OSCAR) of large-volume (3"x8") LaBr3:Ce detectors.

[1] M. Markova et al., Phys. Rev. Lett. 127, 182501 (2021).

[2] M. Wiedeking et al., Phys. Rev. C 104, 014311 (2021).

Supported by the Deutsche Forschungsgemeinschaft (DFG, German
Research Foundation) - Project-ID 279384907 - SFB 1245

HK 14.3 Tue 16:15 HBR 14: HS 1

The dipole response of 4Ni below the neutron-separation

threshold — eMiriaMm MUscHER!, JoHaNN Isaak2, FrLo-
riaAN Kruwic!, Deniz SavrRan3, Tanja ScuHOTTLER!, RONALD
ScHWENGNER?, and ANDREAs ZiLges! — !University of Cologne,

Institute for Nuclear Physics, Germany — 2TU Darmstadt, Insti-
tute for Nuclear Physics, Germany — 3GSI, Darmstadt, Germany —
4Helmholtz-Zentrum Dresden-Rossendorf, Germany

Real-photon scattering is an ideal method to study the dipole response
of atomic nuclei due to the low angular-momentum transfer of photons
[1]. Systematic investigations of dipole-excitation modes along isotopic
and isotonic chains aim for a better understanding of their underlying
structures. The Z = 28 isotopic chain is well suited for this purpose
due to its four stable, even-even isotopes. Therefore, real-photon scat-
tering experiments have already been conducted on 58:69:62Nj [2-5].

To complete these studies, two complementary (v,7’) experiments
were performed on %4Ni to extract absolute cross sections and to dis-
tinguish electric and magnetic dipole transitions up to the neutron-
separation threshold S, = 9.7 MeV. In this contribution, experimental
details and results will be presented.

This work is supported by the BMBF (05P21PKENY).

Location: HBR 14: HS 1

[1] A. Zilges et al., Prog. Part. Nucl. Phys. 122 (2022) 103903.
[2] F. Bauwens et al., Phys. Rev. C 62 (2000) 024302.

[3] M. Scheck et al., Phys. Rev. C 88 (2013) 044304.

[4] M. Scheck et al., Phys. Rev. C 87 (2013) 051304(R).

[5] T. Schiittler, Bachelor’s Thesis, University of Cologne (2023).

HK 14.4 Tue 16:30 HBR 14: HS 1
Model-independent test of the Brink-Axel hypothesis — ¢O.
Papst!, J. Isaak!, A. D. Avancreakaa?3 T. Beck!4, S. W.
Fincu35, U. FRIMAN-GAYER?P6, D. GriBBLEZ3, X. JaMES23, R.
V. F. Janssens?3, S. R. Jounson?3, J. KLeeMaNN!, F. KLuwia?,
P. Koseocrou!, B. Louer®, M. Mtscuer?, N. PiETrRALLAL, D.
SavrRan®, V. WERNER!, and A. ZiLges” — !TU Darmstadt — 2UNC,
Chapel Hill, NC, USA — 3TUNL, Durham, NC, USA — 4FRIB, MSU,
East Lansing, MI, USA — ®Duke University, Durham, NC, USA —

6ESS, Lund, SE — 7University of Cologne — 8GSI, Darmstadt

According to the Brink-Axel hypothesis, the photon strength func-
tion (PSF) is independent of the detailed structure of initial and final
states, and thus independent of level energies, spins, and parities in-
volved. Upward (excitation) and downward (deexcitation) PSF are
thus expected to be the same. However, for %Mo, significant discrep-
ancies were observed [1] in several experiments. To study the observed
discrepancies, we performed an experiment on Mo at HIvS using a
new method [2] that allows for the simultaneous measurement of up-
ward and downward PSF in a single nuclear resonance fluorescence
experiment with v+ coincidences. First results will be discussed.
Supported by the BMBF, grant No. 05P21RDEN9, the Deutsche
Forschungsgemeinschaft (DFG, German Research Foundation) —
Project-ID 499256822 — GRK 2891, and the U.S. DOE, grant No. DE-
FG02-97TER41041, No. DE-FG02-97ER41033, and No. DE-SC0023010.
[1] D. Martin et al., Phys. Rev. Lett. 119, 182503 (2017)
[2] J. Isaak et al., Phys. Lett. B 788, 225 (2019)

HK 14.5 Tue 16:45 HBR 14: HS 1
The isovector spin-M1 response of 9°Zr and 9°Mo — eA.
Guptal, V. WerneEr!, K. E. Ipe!, A. D. AvanceakaaZ3,
M. BruscurLEin!, S. W. Fincu®?, U. Frmman-Gaver3%2 D.
GrieeLE?3, J. Haur!, J. Isaak!, X. James®3, R. V. F.
Janssens?3, S. R. Jonnson?3, J. KLEEMANN', P. KoseocLou!,
T. KowaLewski?3, B. Louer®, O. Papst!, N. PieTRALLA!, A.
SaraciNo23, D. Savran®, and N. SeEnSHARMAZ3 — 1IKP, TU
Darmstadt — 2UNC, Chapel Hill, NC, USA — 3TUNL, Durham, NC,
USA — 4Duke University, Durham, NC, USA — 5ESS, Lund, SE —
6GSI, Darmstadt

Nuclei near N=50, above Z=28 [1], play a significant role in core-
collapse supernovae scenarios through their electron capture rates,
which depend on the corresponding Gamow-Teller (GT) transitions.
GT transitions are the weak analogue of isovector spin-flip M1
(IVSM1) transitions. The nuclide 92Mo features two extra protons
in the proton gy, orbital beyond the closed pf shell which may cause
additional IVSM1 strength as compared to Zr. The dipole response
in both isotones in a nuclear resonance fluorescence experiment using
the hybrid array of HPGe Clover and LaBrs detectors at the HIvS fa-
cility have been studied and will be presented. Measuring asymmetries
of ground-state transitions in an integral approach will be used to ob-
tain the overall M1/E1 ground-state transition strength up to 10 MeV.
Supported by DFG Project No.279384907-SFB 1245 and the U.S. DOE
Grant Nos. DE-FG02-97ER41041 and DE-FG02-97ER41033.

[1] K. Langanke et al., Rep. Prog. Phys. 84, 066301 (2021)

HK 14.6 Tue 17:00 HBR 14: HS 1

232Th(7,f) reaction measured by quasi-monochromatic pho-
ton beams* — e ANNABEL IBEL!, DIMITER BALABANSKIZ, JOACHIM

EnpErs!, SEaN W. Fincu3, ALr Gook?, Cawvin R. HoweLr3,

RonaLD C. MaALONE®, MAXIMILIAN MEIER!, ANDREAS OBERSTEDTZ,
STEPHAN OBERSTEDT®, MARIUS PECK!, NORBERT PIETRALLAL, JACK
A. SiLANO®, GERHART STEINHILBER!, FORREST Q. L. FRIESEN®, AN-
THONY P. D. RAMIREZ®, ANTON P. ToNcHEV®?, WERNER TORNOW3,
and ViNcENT WENDE! — lInstitut fiir Kernphysik, Fachbereich
Physik, TU Darmstadt, Darmstadt, Germany — 2ELI-NP, IFIN-
HH, Magurele, Romania — 3Triangle Universities Nuclear Laboratory,
Duke University, Durham, NC, USA — 4Uppsala Universitet, Uppsala,
Sweden — ?Lawrence Livermore National Laboratory, Livermore, CA,
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High-precision photon-induced 232Th(7,f) experiments give access to
information about the fission process from measuring the kinetic en-
ergy, the mass and the angular distribution of the fission fragments
using a Frisch-Grid Ionization Chamber. This contribution will show

data from an experimental campaign conducted at the High Intensity
Gamma-ray Source facility using quasi-monochromatic photon beams
between 6.2 MeV and 13 MeV. A comparison of the measured mass dis-
tributions to previous experiments using bremsstrahlung will be pre-
sented.

*Supported by DFG (GRK 2891, project ID 499256822)



