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role of p(f,/,) — n(gy/,) in zinc isotopes around N=40:
* A Lisetskiy et al., PRC 70, 044314, 2004

* 0. Sorlin et al. PRL 88, 092501, 2002
* D. Muecher at al. PRC 79, 054310, 2009

2 Y. Tsunoda, T. Otsuka, et al., Phys. Rev. C 89, 031301 (2014).
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Inelastic Neutron Scattering,
University of Kentucky

production of monoenergetic neutrons:

target:
angular disributions:
excitation function:
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Shape Coexistence at the “Shore” of

the Island of Inversion at N=40

52+ !4+ 2+4+ 2+4+ 2+4+

exp. data JJAC shell mode

NushellX @ UofG with new “JJ4C” effectie interaction: modified interaction of JJ4B: >°Ni core and ps,, fs/5, P1/2, 89/

D. Muecher, E. Peters, B. A. Brown et al, to be published




Shape Coexistence at the “Shore” of
the Island of Inversion at N=40

wavefunction for 2*; state:
49% is this single configuration!

exp. data _
|J,(2+3) =2.02 p, Iargg magnetic moment and lack of
hell del) configuration mixing for 2*; state:
(S elimoae strong M1 transition into 2%, state




Shape Coexistence at the “Shore” of
the Island of Inversion at N=40

exp. data

large-scale SM using “8Ca core and fpg interaction:

P. C. SRIVASTAVA, Mod. Phys. Lett. A, 27, 1250061 (2012)

Y-rast band:

* protons move to 1f;,, and
neutrons into 1g,,,
1f,, occupation highest for 0,,
2%, states: type-Il shell evolution!?

little mixing between 2*; and 2%, states:
coherent change in proton and neutron

configurations, driven by the strong T=0
pn tensor interaction 1if,, - 1g,,




Shape Coexistence at the “Shore” of

the Island of Inversion at N=40

24~ 2+4+

* strong M1 transition 2*, = 2*, of the same origin: interband M1 transitions
as a robust feature to trace shape coexistence at closed shell nuclei?

* more mixing for 4* states: protons have to go into f;, to couple to J=4!

- tensor-degree of freedom controls mixing of the two configurations at N=40
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® Previous experiments

@ Coulex at REX-ISOLDE

m RDDS in Legnaro

o RDDS at GANIL (Celikovic et al.)
4 Coulex Warsaw (preliminary)

1

27Zn %Zn %Zn *Zn ™Zn Zn ™Zn ™Zn ™zZn *zn

2d 1

:
~ gt

)
)

Z=20-

oo

N=20-40



Multiple Coulomb Excitation of 7?Zn

with MINIBALL at ISOLDE

Standard Coulex setup New: C-REX

» Fixed CD target distance » FCD with variable target
(O1ap = 16° — 54°) distance

» Detectors in backward
direction

B : : , + . 107
Zn mean beam intensity (MINIBALL): (3.5 +0.3) - 107 pps s Quadrupole moments




Doppler Corrected v-ray-Spectrum w.r.t. 72Zn

» 727Zn detected in the Forward CD
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» Development of new data-driven calibration procedure

= Unprecedented performance of the Doppler correction:
AE = 6.4keV (FWHM) at E, = 653 keV



(do/dQ)(652keV Zn) / (do/dQ)(311keV Ag)
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Doppler Corrected ~-ray-Spectrum w.r.t. 72Zn
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= 0; — ZT transition only visible in backward direction

— Benefit of the new C-REX setup, no measurement with
previous setup possible!
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m Previous experiments

o Coulex at REX-ISOLDE
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» RDDS at GANIL (Celikovic et al.)
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inclusion of n(2d;,,) seems essential using a
perturbation approximation(B.A. Brown, priv. com.)

full calculation using #8Ca core and pf-sdg on the way:
P.C. Srivastava, Indian Institute of Technology, Roorkee

perturbation approach:

P . Decowski, W. Benenson, B.A. Brown and H.
Nann Nuclear Physics A302 (1978) 186-204
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Technical University of Munich:
» S. Hellgartner + K. Nowak: ISOLDE
K. Wimmer, R. Gernhauser, R. Krtucken

University of Kentucky:
e E. Peters
e S.W. Yates and his team

NSCL, MSU:
* B. A. Brown

Indian Institute of Technology, Roorkee
* P.C. Srivastava
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“Shape coexistence is the portal to deformation”

(A. Poves)
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Shape coexistence and the role of the
tensor force
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