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Shape coexistence

Prolate band
Nucleus may possess distinct shapes at similar excitation energies
P.E. Garrett, M. Zielifiska, E. Clément, Prog. in Part. and Nucl. Phys. 124 (2022) 103931
K. Heyde and J. L. Wood, Rev. Mod. Phys 83 (2011)
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110,1

12Cd — from vibrational structure to ... ?

(—) relative B(E2)
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P.E. Garrett et al., PRC 86 (2012) 044304
K.Wrzosek-Lipska et al., PLB 875 (2026) 140315

v energy of (05, 24, 47)

— textbook examples of
multiphonon spherical vibrators

R.F.Casten, Nuclear Structure from a Simple
Perspective (Oxford Univ. Press 1990)
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110,112Cd — from vibrational structure to .

(—) relative B(E2)
41543 50 1476

1 quadrupole ’
110C d 0+ 0 harmonic vibrator 0'v -

P.E. Garrett et al., PRC 86 (2012) 044304
K.Wrzosek-Lipska et al., PLB 875 (2026) 140315

v energy of (05, 24, 47)

B(E2; (0F 25 47)—2) % 2
B(E2; 2f —07)

These B(E2) values can however be reconciled with
a vibrational picture within new IBM calculations invoking
partial dynamical symmetry.

A. Leviatan et al., PRC 98, 031302(R) (2018) N. Gavrielov et al., PRC108, L031305 (2023)
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110,112Cd — from vibrational structure to

(—) relative B(E2)
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110,112Cq — from vibrational structure to ... ?
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Probability density distributions
in the (3,7) plane for the 0" states in 1°Cd

Theoretical models
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>

IV Interacting Boson Model — the theoretical approach employing the U(5) Hamiltonian provides
a satisfactory reproduction of the existing experimental data for the ''%*12:114.116Cq nyclei. This model
incorporates rotational bands while maintaining the overall vibrational character of the Cd nuclei.
A. Leviatan et al., PRC 98, 031302(R) (2018)  N. Gavrielov et al., PRC108, L031305 (2023)




Deformation of in '°Cd — 3 and v parameter (@) HIL

Heavy lon Laboratory

Overall deformation

parameter
1.4 GBH - 0.31 K.Wrzosek-Lipska, I.Z.Pigtka, L.Préchniak et al., Phys.Lett.B 875 (2026) 140315
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Non-axiality parameter

] | @ Experimental evidence for the non-axial character of the ground state obtained
GBH - 0 for the first time.
05 : a0 @ The non-axiality of the ground state very well reproduced by the GBH model,
g o " : + — independently of the interaction used.
@ I >
RN ! a0 @ GBH (SLy4) predicts multiple shape coexistence in ''°Cd manifested
° in a different degree of triaxiality of the OI2,3 states.
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Safe Coulomb excitation of '°Cd with °Ni beam at LNL
INFN

Istituto Nazionale di Fisica Nucleare

‘ Experiment number: E22.41

3-5 June 2022: 1 day 10 hours
17-21 October 2022: 3 days 12 hours

Spokepersons:

K. Wrzosek-Lipska (HIL UW),
P.E. Garrett (Univ. of Guelph),
M. Zieliiska (IRFU/CAE),

A. Nannini (INFN Florence),
M. Rocchini (INFN Florence)

eu;a =128°-159°
(8w = 151°-171°)
OHiL =1 o7 e
e 2 pnA

INFN GGUELp ¥

B8 = 65°-160°
11 ATC

Istituto Nazionale di Fisca Nucleare

Iwona Pietka (HIL UW) Coulomb excitation of 0 Cd studied with AGATA at LNL



Coulomb excitation of 1'°Cd with %°Ni beam at LNL

I.Z.Pietka et al., APP B Proc. Suppl. 18, 2-A26 (2025)
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Safe Coulomb excitation of '2Cd with °Ni beam at LNL
INFN

Istituto Nazionale di Fisica Nucleare

‘ Experiment number: E24.26

‘ 11-15 March 2025: 5 days

Spokepersons:

K. Wrzosek-Lipska (HIL UW),
P.E. Garrett (Univ. of Guelph),
M. Zielifska (IRFU/CAE),

A. Nannini (INFN Florence) R
Oas = 128°-159°
(Bcm = 151°-171°)
©HIL =2y =
: 187 MevI ;

INEN U%XE%ITY 2prA ¥

Istituto Nazionale di Fisica Nucleare

M.Sc. thesis of T. La Marca, Uni. of Florence, 2025
B.Sc. thesis of K. Jakowinicz, Uni. of Warsaw, ongoing
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The Post Pulse Shape Analysis (PostPSA)

AGATA crystals

00A 00B  00C
| 01A]| [ 01B] [ 01C]
02A 02B 02C
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05B  05C
06A 06B  06C
07A] | 07B
08A 08B
09A] [ 09B]| [ 09C
10A]| [ 10B] | 10C
11A 11C
14A 14B  14C

counts

1200,

32 crys. — working during experiment

— analysed by K. Jakowinicz

(B.Sc. thesis, Uni. of Warsaw, ongoing)

— neutron damage corrections applied
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energy [keV] before NDC after NDC
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The Post Pulse Shape Analysis (PostPSA)

32 crys. — working during experiment
v Neutron damage corrections — analysed by K. Jakowinicz
v Final energy re-calibrations (B.Sc. thesis, Uni. of Warsaw, ongoing)
7 Fores Sermans @ G — neutron damage corrections applied
v Global time alignments . 1.3Mev @*Co 01A
S, N . N R W R W AN
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Coulomb excitation of 1'2Cd with %°Ni beam at LNL

e z E S +e
T 2% F L N nearline 32 crys.
e ™ £ .
""""" e f. & Z i
108 Bobd & b &
g2 E W \ N .
25 [}

Counts /1 keV
"
X

;Z: & @ 19 excited states

102

@ energy up to 2.7 MeV

700 750 B0 eaey kev) ° 0; .

ol
b=l
3

dL
e 03 state
2+ 6
4 _ 2507 17 2 5
g o 2373 & 2416 8
2" 2156 2r 2122 2251 4+ o 2168 6" / -
1077 & 87 \ I \ 9572‘22?— 1154
752
2148 402 25 770 666 693
+ 2 2 _L469\ 59 4+ 1798
N g O 143 804 1813 77@1224 -y Vg ! 1J1\ 1414 'I 1
\ \122 1253 \ 2507
815 \ LA \ AN 798
\ 1469 1319\ 618 ¥ 2*
\ 618
B.Sc. thesis of K. Jakowinicz, Uni. of Warsaw, ongoing uj
Iwona Pietka (HIL UW) Coulomb excitation of 110 Cd studied with 12 / 14




Probing Multiple Shape Coexistence in 19Cd
— similar overall deformation parameter (3) of 0{273 in 110Cd

— shape coexistence can only be manifested in different non-axiality () of 0i273
(next step of on-going analysis)

Probing Multiple Shape Coexistence in 12Cd
v the Post Pulse Shape Analysis of 12 crystals

v identification of the -ray transitions in the spectrum of *2Cd
— next step:

o the Post Pulse Shape Analysis of 20 crystals
o data division in terms of the scattering angle of ®*Ni projectile
o extraction of matrix elements in 112Cd (GOSIA analysis)
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Acta Physica Polonica B Proceedings Supplement 18, 2-A26 (2025)

PROBING LOW-ENERGY STATES IN !19Cd USING
COULOMB EXCITATION*
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