Lifetime measurements in the ground-state band of '"“Pd

CENTR .
Eugenio R. Gamba'?
INEAE\UI gA. M. Bruce®
S. Lalkovski?*
M. Rudigier®
S. Bottoni®
G. Benzoni?

106° Congresso Nazionale - Societa Italiana di Fisica
Sezione 1: Fisica Nucleare e Subnucleare
14-18 Settembre 2020

1 - Centro Fermi — Museo Storico della Fisica e Centro Studi e Ricerche “Enrico Fermi*?, Roma
2 - INFN sezione di Milano

3 - School of Computing, Engineering and Mathematics, University of Brighton, UK
4 - Department of Nuclear Engineering, Faculty of Physics, University of Sofia, Sofia, Bulgaria
5 — Institut fur Kernphysik, TU Darmstadt, Darmstadt, Germany

6 - Dipartimento di Fisica, Universita degli Studi di Milano



CENTR
: FER
Introduction

iNFR XK

] 4 Twm)p BE2; J > J2 =wmp O mmp B,

o
g Prolate Oblate Triaxial
)
: ; % Rz)Rx=Ry Rz(Rx=Ry RzaﬁRx?ﬁRy
L Cl:.ladll'upolle d]e‘forlmation ?the rl1|.]1cle?r gn:ounld stfmesl i, [32 >0 ]32 <0 or B2 >0
20 40 60 80 100 120 140 160 180 200 | | B,<0

N M. Girod, CEA Bruyéres-le-Chélel

vy=nmn/3, fornc Z Y #n /3



412

The physics case: ""“Pd - 1
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@ Argonne National Laboratory

@® A 34.4 pCi 252Cf source at the focus of the 2 hemispheres (t,,= 2.645y, Z = 98 N = 154)
@ A scintillator array made of 25 LaBr (Ce) detectors from the FATIMA array

® One hemisphere of Gammasphere made of 51 Compton-suppressed HPGe detectors

@ Gammasphere was coupled to 25 LaBr (Ce) scintillator detectors for the first time
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Data analysis:
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Data analysis: the 2* state - 2
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Where n, are the number of counts and C, are

the centroid positions
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Data analysis: The 4+ and 6* states FER INFN
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Results and interpretation INEN
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Summary:

1 — "Pd nuclei
spontaneous fission of

observed wusing a
FATIMA array

were produced in the
%2Cf and y-rays
hybrid Gammasphere-

2 — Lifetimes of the first 2*, 4*, 6* states in
114Pd were measured and the values of
113(6), 21(11) and =10 ps were found
respectively.

3 — The measured B(E2) values agree with
the theoretical models within 20. The
measured values suggest the ""“Pd nucleus to
be the most deformed of the isotopic chain.

4 — The measured B(E2) values show an
inversion of the type of deformation occurring
at N = 68.
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Using a hybrid Gammasphere array coupled to 25 LaBrs(Ce) detectors, the lifetimes of the first three levels
of the yrast band in '"Pd, populated via ®*Cf decay, have been measured. The measured lifetimes are 1,4 =
103(10) ps, 7+ = 22(13) ps, and 15+ < 10 ps for the 27, 47, and 67 levels, respectively. Palladiom-114 was
predicted to be the most deformed isotope of its isotopic chain, and spectroscopic studies have suggested it
might also be a candidate nucleus for low-spin stable tnaxiality. From the lifetimes measured in this work,
reduced transition probabilities B(£2:J — J — 2) are calculated and compared with interacting boson model,
projected shell model, and collective model calculations from the literature. The experimental ratio Rggr), =
B(E2;47 — 27)/BIE2; 2] — 07 ) = 0.80(42) is measured for the first time in H4pd and compared with the
known values Ry, in the palladium isotopic chain: the systematics suggest that, for N = 68, a transition from
y-unstable to a more rigid y-deformed nuclear shape occurs.
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