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10Cqd — from vibrational structure to shape coexistence?

) B(E2) [W.u.]
intruder
+ yband 3275 8+
[64___20 7 3240 intruder =
< ‘ 6+ 3064
- 3008 ljand 5+] 2927
s [1002)] 6> 2877 e, 0@
. 462,
£IE 76 01473 gl e 5 N
2+ 2356 53 (14 il R o
1.6 0.7 <15 ol 2287 4+ §2250 4+ 2220
(/g I 2163
2t 658 20 1S3~ 55 1) 62 (18)
. 2+ l 1784
10 1 relative B(E2) isawn.v 2l \ 2965 . 2i{7) s 4
Cd Y 0 b \ 07 1473 1476
P.E.Garrett et al., PRC86 (2012) 044304 <79 474
\ \ <40 3005 427
\ \ 658 b 1
reaction 119Cd(n,n’y)10Cd 270 ®
i & DSAM lifetime measurements 0 o0+
N2 B N=82 & BT /EC decay of 10In 1Cd
gif- University of Kentucky (USA)
T
_LEEEE 2 & TRIUMF laboratory (Canada)
rﬁ?“ Nes0 P.E.Garrett et al., PRL123 (2019) 142502
g =
N=8 7a-E‘I:D z=20 Z a8 cd . cd cd cd cd cd
_“f;r Ag Ag Ag Ag Ag Ag Ag Ag Ag
= 7-8 46{pd Pd Pd Pd J ’_‘ pa B Pd Pd

54 56 58 60 62 64 66 68

' N=20 N, number of neutrons
www.nndc.bnl.gov/nudat3/ —> N

Iwona Pigtka (HIL UW) [E22.41: Coulomb excitation of 11°Cd (AGATA + SPIDER) 2 /13



10Cqd — from vibrational structure to shape coexistence?

Theoretical models

A a vibrational picture
The concept of a partial dynamical symmetry in the U(5) Hamiltonian.

Most of the low-lying normal states in 1212Cd maintain their spherical-vibrational
character and few non-yrast states exhibit a departure from U(5) symmetry.

A. Leviatan et al., PRC 98, 031302(R) (2018)  N. Gavrielov, et al., Phys. Rev. C 108, L031305 (2023)
B a multiple shape-coexistence

I beyond-mean-field (BMF) calculations using the symmetry
conserving configuration mixing (SCCM) method
with the Gogny D1S energy density functional
P.E.Garrett, T.R.Rodriguez et al., Phys.Rev.Lett. 123 (2019) 142502
P.E.Garrett, T.R.Rodriguez et al., Phys.Rev.C101 (2020) 044302
11 General Bohr Hamiltonian
using Skyrme interactions SLy4 or energy density functional UNEDFO

K.Wrzosek-Lipska, L.Préchniak et al., Acta Phys.Pol.B51 (2020) 789

.
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Shape coexistence hypothesis

Theoretical models

B a multiple shape-coexistence

I beyond-mean-field (BMF) calculations using the symmetry
conserving configuration mixing (SCCM) method
with the Gogny D1S energy density functional

P.E.Garrett, T.R.Rodriguez et al., Phys.Rev.Lett. 123 (2019) 142502
P.E.Garrett, T.R.Rodriguez et al., Phys.Rev.C101 (2020) 044302

11 General Bohr Hamiltonian
using Skyrme interactions SLy4 or energy density functional UNEDFO

K.Wrzosek-Lipska, L.Préchniak et al., Acta Phys.Pol.B51 (2020) 789

shape coexistence

nuclear state  shape o205, ¥ o =0 Y >
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Coulomb excitation of 1'°Cd with %°Ni

June 2022: 1 day 10 hours
October 2022: 3 days 12 hours

Istituto Nazionale di Fisica Nucleare

Buas = 65°-160°
- T

>

Buas = 128°-159°
(Bcm = 151°-171°)

10Cd: 0.928(55) mg/cm? | T T

carbon layer: 0.017(3) mg/cm?
measured by LABEC-INFN, Florence

Advanced GAmma Tracking Array

Silicon Ple DEtectoR
7 silicon detectors segmented o 11 ATC; close-up position
into 8 annular strips o efficiency 4.6% for 1408 keV

J.J.Valiente-Dobén, R. Menegazzo, A. Goasduff et al., Nucl.lnstr.Meth.A1049 (2023) 168040.
M.Rocchini, K. Hadynska-Klgk, A. Nannini et al, Nucl.Instr.Meth.A971 (2020) 164030
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The Post Pulse Shape Analysis (PostPSA)

AGATA crystals
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The Post Pulse Shape Analysis (PostPSA)

v Neutron damage corrections v Force Segments to Core

v" Final energy re-calibrations v Global time alignments

152Eu

e

152Eu 152Eu 1[”['

[l

| J

344 keV 779 keVJ[ l 1408 keVH
] L‘

[

FWHM = 2.023(1) ke¥ FWHM = 2.334(1) ke¥ FWHM = 2.857(1) keV

Track_2-15-16384-Ul_EE .spec

Tracked spectrum[0][2]

Iwona Pigtka (HIL UW) [E22.41: Coulomb excitation of 11°Cd (AGATA + SPIDER) 7 / 13



analysis

AGATA
no particle condition

214Pb(Ra)

228Ac(Th)

228Ac(Th)

60Ni

1039.6
2148i(Ra)

Counts/1 keV
214Bi(Ra)

2019.8
214Bi (Ra)

Coulomb excitation of

208TI Escape

projectile ®°Ni or recoil 1°Cd

part.-gamma coincidences
no doppler correction
110Cd

110Cd

110Cd

on T particle (®°Ni) — coincidence |

II Doppler correction

e projectile %°Ni
o recoil 110Cd

. energy [keV] FWHM [keV]
658 5.5(1)

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 1476 88(1)
Energy [keV]
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Data analysis — "wings" in the -ray spectrum

Doppler corrected gamma energy for binary partner

110Cq
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Data analysis — trigger

Time difference of the two detectors

:F L. Timing spectra:
§ [ trigger 1: 47% of October . g sp o
S L validate all experiment time part|c|e - ")/ C0|nC|dence
2
3 10
E Time difference of the two detectors
10° = 5 0
E S .
E g 10 trlgger 3 51/0 of Oct.:ober
7 b4 experiment time
. 3
L A 108
Time difference [10 ns]
Time difference of the two detectors
S il . '
§"E trigger 2: 2% of October 10
% E "French" type experiment time
§ 0=
E 10° L 1
E ~200 150 =100 B0
C Time difference [10 ns]
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10°
ik and
T . R R
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Coulomb excitation of '°Cd with %°Ni beam

K.Wrzosek-Lipska et al, LNL Annual Report 2022 (INFN-LNL-273/2023), page 24
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The safe Coulomb-excitation of 119Cd with %Ni beam,
using AGATA + SPIDER setup, performed at LNL

the Post Pulse Shape Analysis

v Neutron damage corrections / identification of the ~-ray

v Final energy re-calibrations transitions in the

V" Force Segments to Core spectrum of 110Cd

v Global time alignments

analysis of particle-y timing spectra collected with different triggers

(*]
@ investigating the "wings" issue in the 7-ray spectrum
(*]
(*]

data division in terms of the scattering angle of °°Ni projectile
extraction of matrix elements in 119Cd (GOSIA analysis)
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