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Evidence for abrupt shape changes at N=60
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O Considerably sensitivity to Z,N

O Shape coexistence; low-lying 0+

O Crossing between coexisting
shapes — rapid shape evolution
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Shape coexistence and evolution in
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How do we interpret this?
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Where do we stand ?
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Shape-coexistence and type-1I shell

evolution in Zr

MCSM calculations by Togashi et al.
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Shape-coexistence in Zr isotopes:***°Zr

Deformed
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Coexisting spherical and well deformed structure .




Shape-coexistence in Zr isotopes:”*Zr (N=58)
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In-tlight studies of fission fragments at GANIL

O Fission reaction 238U + °Be in inverse kinematics (E* =45 MeV)
O VAMOS to identify fission fragments in (Z,A)

Q Spectroscopy with EXOGAM & RDDS lifetimes from plunger set-up
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Fission fragment identification with
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The Recoil-Distance Doppler-Shift technique
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The Recoil-Distance Doppler-Shift technique
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Determination of B(EZ2) from RDDS
lifetime measurements

B(E2 2,7 0,5)=2.9(6)

B(E2 4,*— 2,7)=43.3(7.5)

B(E2 6;*— 4,7)=103.0(36)

Extraction of B(E2) using known
branching ratios (Urban et al.)

B(E2 2,*— 0,7)=28.3(6.5) (3~0.21)
B(E2 4,*— 2,7)=67.5(16.2)
W. Urban et al., Phys. Rev. C 96, 044333 (2017)
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Coexistence of three structures at
low spin

0,*

B(E2 2,7 0,5)=2.9(6)

B(E2 2,*— 0,")=28.3(6.5) (3~0.21)
B(E2 4,*—> 2,")=67.5(16.2)
B(E2 6,"— 4,9)=103.0(36)

Large mixing
B(E2 4,*— 2,7)=43.3(7.5)




Coexisting shapes: MCSM calculations

Togashi et al. Phys.Rev.Lett. 117,172502 (2016).

T. Otsuka priv comm.

P. Singh et al. Phys. Rev. Lett. 121, 192501 (2018)
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Results

3 proton excitations from pf
orbitals to gg
5 neutron excitations from d;,s;,
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Beyond mean field calculations

05+ calculated too high HFB+5DCH force D1S #4444 8+

in energy; No spherical
ground state
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Q Lifetime measurement in ?8Zr using RDDS method on isotopically
1dentified fission fragments.

d B(E2 2,"—> 0,%)=2.9 W.u; confirms the sudden onset of collectivity at
N=60

O Effect well described by the Monte-Carlo Shell-Model calculations

O Limited success of beyond mean field calculations in explaining the
behaviour

0 Established two deformed structures coexisting with spherical G.S

0 Comparison with state-of-art MCSM calculations indicate spherical-
prolate-triaxial shape coexistence
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