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* Motivation and Background

* E21034 Experiment at FRIB

* New results

« 2*lifetime, hence B(E2) 2*=>0%in N=Z 33%Ru
* New shell-model approach
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FRIB

A~80 N=Z:

Motivation: 3Ru

* Highest deformation/collectivity

* Shape Mixing and co-existence

* Pseudo- and quasi-SU(3) valence space
 How (and why) does collectivity develop?

HFB calculations:
J. P. Delaroche, et al.,
_| PRC81,014303 (2010)
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Challenges for shell-model
* Large valence space (incl ds

orbitals

* New interactions (e.g. ZBM3)
* New approaches (e.g. DNO-SM

calculations)



% o Experiment 21034:
FRIB Apl‘ll 2023

Primary beam: 124Xe
227 MeV/u 5kW

Secondary beams:

89Ru (~100-150 pps)

88Tc (~3000 pps)
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TRIPLEX PLUNGER target  first degrader

cone cone

(A Experiment:
"w Target and y rays

FRIB

E21034: April 2023

Iwasaki et al., NIMA 806  second degrader cone
(2016) 123-131
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Experiment:
Reactions and PID
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88Ru (charge exchange!)
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PRL 124,
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Maximum Likelihood Fits
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e, Development of collectivity 2% W
Q,@ “
= along N=Z
._ 84Mo — new results
DFT calculations: J. Ha, et al., Nature Physics
J. P. Delaroche, et al., 16, 10631 (2025)
PRC81,014303 (2010) N=Z even-even B(E2);+ =57 >
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FRIB

F. Nowacki, D. Dao, A.Poves J.Ha et al., Nature Physics 16, 10631 (2025)
A.P Zuker et al, Phys Rev C 92, 024320 (2015)

% Shell-model: new
4 approach and results

Large-scale SM: New interaction ZBM3, spans the space: p3/2f5/2p1/2 - g9/2d5/2 S1/2

B(E2) results:
LSSM-ZBM3 (g,=1.5, £,=0.5): 558 e*fm*
Experiment: 640*299 e2fm?*

New Discrete Non-Orthogonal (DNO) shell-model

approach:
D.D.Dao and F.Nowacki, PRC105, 054314 (2022)

DNO-SM (ZBM3): 616 e?fm?
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Frie  approach and results
Even-even N =Z nuclei
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‘v@ Conclusions W

e Successful FRIB experiment — overcoming many challenges
* New data for B(E2) for the heaviest N=Z even-even nucleus
88Ru
 New shell-model approaches for these deformed N=Z systems
ZBM3 interaction, DNO-SM approach...
e Shell-model now can handle the full range of N=Z data
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