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C Selected past Coulomb excitation projects @GANIL.:
V Krypton (4 %r)
V Argon (4Ar)

C SILCA traveling COULEX chamber
C Future Coulomb excitation projects to study SD
at low spins




Shapecoexistence in 4°Kr @ GANIL [E344SJune 2002+April 2003]
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mixing of 0 states deduced from distortion of rotational bands
(E.Bouchezt al. Phys. Rev. Lett. 90, 082502 (2003))

Inversion of the ground statand excitedO* states
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Shapecoexistence in 47°Kr @ GANIL [E344SJune 2002+April 2003]
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mixing of 0 states deduced from distortion of rotational bands
(E.Bouchezt al. Phys. Rev. Lett. 90, 082502 (2003))

Coulomb excitation to directly determine nuclear shapes in

inversion of the ground statand excited0* states 747&r using SPIRAL beams
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Shapecoexistence in "4’°Kr @ GANILO quadrupole moments
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Afirst determinationof quadrupolemomentsof excitednuclearstatesusingCoulombexcitationof a
radioactivebeam

Aconfirmationof the shapecoexistencescenario
Amixingcoefficientsobtainedfrom measuredransition probabilitiesconsitentwith thosefrom levelenergies
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Shapecoexistence in '4’°Kr @ GANILOdsum rules and BMF
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x T4Kr:
Strongmixingof 0%, 0%, statesleadingto more similar,
triaxial shapes
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Shapecoexistence in '4’°Kr @ GANILOdsum rules and BMF
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Shapecoexistence in '4’°Kr @ GANILOdsum rules and BMF

X 7OKr:
prolate groundstate coexistswith a lessdeformed
oblate/ triaxial 0*, state

TR

Strongmixingof 0*;, 0%, statesleadingto more simila
triaxial shapes
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Shapecoexistence in #°Kr @ GANILOdsum rules and BMF
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Coulomb excitation of “*Ar @ GANIL [E493SApril 2008]
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Coulomb excitation

of 44Ar @ GANIL [E493SApril 2008]
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SIICAOJ Silicon Coulex Array

rn=1.6 cm
Frout = 4.2 cm
64 sectors

(32 readout)
32 rings

(16 readout)
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Spring 202 }‘

Project: P. Napiorkowski, J. lwanicki, A. lwanicki, J. Mierzejewski, KHK




SiICA0 Silicon Coulex Array december0z2
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Project: P. Napiorkowski, J. lwanicki, A. lwanicki, J. Mierzejewski, KHK

Campaign
DSSD+NuBALL?2
(+PARIS)
I-VI1 2023
7/ experiments
Fully digital, FASTER




SilCAd Silicon Coulex Array Dece”‘bemi,_,
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I-VI 2023

7 experiments
Fully digital, FASTER
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(32 readout)
32 rings
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First tests {*'Am): February 2024

Project: P. Napiorkowski, J. Iwanicki, A. lwanicki, J. Mierzejewski, KHK DSSD+EAGLE fhligital, CAEN 729




SilCAd Silicon Coulex Array Dece”‘bemi,_,
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Fully digital, FASTER
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Spring 202

First tests {*'Am): February 2024
DSSD+EAGLE (fuligital, CAEN725

In-beam commissioning of SILCA+EAS&i6rmedin November 2024
104pd +32S, Coulomb excitation reaction

Project: P. Napiorkowski, J. lwanicki, A. lwanicki, J. Mierzejewski, KHK




SIICA @ HIL (November 20249 Coulomb excitation of

A 325 peam, 90 MeV-2 pnA ™

A 104pd (+ natBa antf’Au targets), 1 mg/cieach- on the automatic taget wheel, 6
spots, camera inside
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SIICA @ HIL (November 20249 Coulomb excitation of 194Pd
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A Doppler Correctiorg to be done

A BGR subtraction to be improved:

based on the particle spectra + time
536 A Runby-run calibrationc need to

--------- L \‘/ be checked
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Egamma (keV)

Thanks to (in alphabetical order):

td 5SAT WO 6.Naworskil.IKamorowskaMAKGEINAKA. Krzysiek, A. Malinowsl. Matuszewski, J. Mierzejewski, P. NapiorkowdkPalaczS. Panasenkd @ t, & Saindrajczytk & TP]SEkrecka, K. Sol# Spacek,”

G. SzymanelK. Wrzosekipska +the target lab (A. Stolarz, J. Kowalska)



SIICA@ HIL (2025)d Coulomb excitation of °Ni [HIL 113, accepted]
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A SafeCoulombexcitationof 62Ni

g A Population of Oand 2 states needed to understand the lelying structure of2Ni

3278 4+

Sy X A Q(2") - weakly known (measured in the reorientation experiment, indicating
69 spherical/slightly oblate GS, but electron scattering is giving completely different
value)
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A 0,* (2049keV)- BE2Q," -> 2,*) knownwith 55% uncertainty

A 0,"-a 4p-4h excitation ofNi core? A bantiead of the superdeformed band?

A Triaxiality of @ states- quadrupole moments of the*&tates needed

A Continuationof the projectwith 1JC Lab (Orsay)

52Nitarget, 1 mg/cn?¥
’Ne beam 35MeV, 1 pnA
5 days of data taking assumed

DSSI127-154°) + EAGLE (1.4861.3MeV)




SIICA@ HIL (2025)d Coulomb excitation of °Ni [HIL 113, accepted]
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A Q(2") - weakly known (measured in the reorientation experiment, indicating
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A 0,* (2049keV)- BE2Q," -> 2,*) knownwith 55% uncertainty

A 0,"-a 4p-4h excitation ofNi core? A bantiead of the superdeformed band?

A Triaxiality of @ states- quadrupole moments of the*&tates needed

A Continuationof the projectwith 1JC Lab (Orsay)

52Nitarget, 1 mg/cn?¥
’Ne beam 35MeV, 1 pnA
5 days of data taking assumed

DSSI127-154°) + EAGLE (1.4861.3MeV)

+ 1 accepted: COULEXS
+ 3 new projects submitted to the next HIL PAC




SIICA@ GANIL (2026p Coulomb excitation of 4Cr [E890 23accepted]

A Selfconjugate- proton-neutron pairing plays an important role in its structure aadlectivity;

A Ideal nucleus to study thdgha-cluster / condensate contribution.

A Milestone in the search for the double neutrihessbetadecay in the A=48 chain.

A The large observed deformation, in a relatively small valence spmmmaparison between meafield
and shell model approaches
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EXOGAM

1. An independent measurement of the B(EZ»2*) to study the B, anomaly

2. The study of the notyraststates collectivity
3. A first measurement of (P*4*)
4. Shapeparameters for the §

A 1 mg/cm22%%Pptarget

A 21UT

A 6.10'ppsSPIRALL beam at the target position
A GOSIA AnalysisPl-FRAgreement

CourtesyE. Clement




SIICA @ GANIL (new projects)

A 627n¢ for the next GANIL PAC
(KHK, DDoherty(Uniof Surrey) — #5Fe|46Fe| 47Fe 48Fe 43¢ S0Fe
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SICAODSSD andeyond!

A PositionsensitiveDSSietectors
(Micron X3, 43.3x 78 mm)

Eor BEdE

A A set of pindiodes

A Scintilators

Project: J. lwanicki, M. Moukkaddam (IPHC Strasbourg), M. Matejska-Minda (IFJ Krakow), KHK, M. Matuszewski
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APRESENTsteady but busy
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SiICA @ GANIL (PAC 2026)2Zn

To populate states in the yrast and non-yrast low-spin states in $2Zn with the safe Coulomb excitation

EXOGAM

To extract a complete set of matrix elements (including Q(2,*) and Q(2,*) in order to describe the low-lying
structure of 62Zn

To determine quadrupole deformation of the 0,* and 0,* states by applying the Quadrupole Sum Rules method 1
direct measurement of the deformation

To provide the experimental input in the discussion of the role of nuclear shapes in the astrophysical rp-process

Excitation of states in 2Zn above 2 MeV will help to extract the
structure of 92Ge 6" 3707

States of interest in $2Ge T above proton separation energy:
2053(145) keVi verylow-nex ot i c0 case
1521

The quadrupole deformation in %2Zn is expected to strongly
Influence the mirror energy difference i to be used to predict wher
these states are placed in 92Ge

3* 2384

The triaxial degree of freedom has a strong influence on the
binding energies, hence the nuclear masses and the reaction Q
values

Safe Coulomb excitation ¢BZn

to be re-proposedat GANIL

KHK, DDoherty
If triaxial deformation is established in p-rich nuclei taking partofthe  § 2+ $ 952 § ¢ [ A EXOGAM? SiLCA

rp process, this would change dramatically the recent mass A ~10° ppsSPIRAL1 beam at the target position
systematics T masses are unmeasured

Shapes in ®2Ge T unknown i so measurement of shapes in 92Zn i o |
the only way to study states in inaccessible %2Ge




Coulomb excitation of 44Ti @ GANILor @ 1JC Lab
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V  Alonglived radioactive nucleus
V  Qs(Z2;) and Qs(2) unknown
V  0%is localized but the lifetime is unknown
V  The decay of the*Qis unknown
V  The lestoptionwould beto populate side band from GS

Additionalmotivationnone of a f eray emidtersro be observed in our Galaxy - may
provide the means to unravel the underlying explosion mechanism of Type-Il Supernovae

V

V

< <

expected to be synthesized in tlderich freeze out processvia the*°Cag,’ ) reaction

how much of the newly producetiTi that is caught in the matter of neutron star of a black hole is
linked to the hydrodynamics of the star

gamma rays front“Ti material that falls back will be unable to escape the dense environment
and cannot be observed

the observed*Ti abundanceby modernrday spacebased telescopes ywwedicted production
values will provide a measure thfe location of the mass cut

large uncertainties in the nuclear reactions responsible for the production and destructtéhi of
In corecollapse SN make these comparisons extremely difficult

a key unknown may relate to thmound state shape of*T..







(Super)-Deformation about 4°Ca (Z=N=20)

isotope 0T energy experimental 3o configuration reference
40, 5.2 MeV 0.5070- 01 8p-8h (SD) | E. Ideguchi et al., PRL 81 (2001) 222501
3.4 MeV 0.274-0.05 4p-4h (ND)
By (4.3 MeV) 0.46+0.03 4p-8h C. Svensson et al., PRL 85 (2000) 2603
B, 3.4 MeV 0.4270- L1 4p-6h R. Austin, PhD thesis (2004)
404, 21 Mev | 04870 1% +005 4p-4h E. ldeguchi et al., PLB 686 (2010) 18
Ca 1.8 MeV 0.43(4) (07) 6p-4h KHK et al., PRL 117 (2016) 062501

0.45(4) (27)

KHK et al., PRC 07 (2018) 024326

ergy

Deformation

(—Wmm

50

41V 42V | 43V
39Ti 40Ti 41Ti | 42Ti

38Sc 39Sc 40Sc

38Ca 39Ca e

EITI

455

41Ca | 42Ca | 43Ca | 44Ca




Coulomb excitation of 4°Ca @ |JC Lab [NS}85]

7976 61

1432

40Ca”?
1308 keV
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10° 2 rings of 12+1HPGeCLOVERS + ACS
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15 cm from the target
SILCASSD:

32 sectors + 16 rings
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Quadrupole shape invariants

Overall deformation — elongation
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