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Evolution of the collectivity for nuclei approaching N=Z
N=50 shell gap weakening??
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Evidence for enhanced collective
strength in Te and Xe nuclei approaching N=Z
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Evidence for enhanced collective
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Experimental setup

JUROGAM I coupled to RITU and GREAT + DPUNS plunger

Fusion-evaporation reaction
Ge

S8Ni(°8Ni, 4p) @ E(°8Ni) = 250 MeV
Plungef Targét

Recoil Separator (RITU)

Beam H[I

\ Focal Plane
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39 HPGe detectors in 4 different rings (24 Clovers + 15 Ph-1 detectors)
Gamma efficiency at 1.3 MeV ~ 6%
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39 HPGe detectors in 4 different rings (24 Clovers + 15 Ph-1 detectors)
Gamma efficiency at 1.3 MeV ~ 6%
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Recolil transport efficiency 20 ~ 40 %
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GREAT (Gamma Recoil

Electron Alpha Tagging

~ ISR gty
2 DSSD: 60*40 mm? —— N

4800 pixels
Rate up to 5 kHz

Multiwire proportional counter
(MWPC)

Array of 28 Si-PIN photodiodes R

Planar Ge strip detector
(X-rays, )

3 Segmented Ge Clover
(v decay)
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Differential plunger device to measure lifetimes of nuclear states

beyond the proton drip line developed by the University of

Manchester M. J. Taylor et al., NIMA 707, 143 (2013)

Target: °8Ni 1.05 mg/cm?
Degrader: Mgl.2 mg/cm?
Distance range: 5 — 1000 um



Recoil Distance Doppler Shift

Method (RDDS)

Target Degrader
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Recoil Distance Doppler Shift

Method (RDDS)

Differential Decay Curve Method (DDCM)
(A. Dewald et al., Z.Phys.A 334 (1989))

The numbers n;(£), of nuclei in We define the decay function, R:
state L;, etc, at time £, obeys: oo
dni(t) Rij (t) = Aibij / n; (t)dt
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Lifetime of the 2+ state in

E. S. Paul et al., PRC75, 014308 (2007)
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Data analysis

bl el
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keV

Doppler shift for the 2* -> 0* transition in the sensitivity region



Experimental results: 11%Te

0 100 200 300 400 500 600
d [pum]

B(E2; 0* -> 2+) = 0.46 =+ 0.04 e2b?




Shell model calculations
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112Te full valence space considered for = and v (g5, dsjo, 30, Sy, @Nd hyy50)
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SM*: CQ, 2011 with old interaction and s.p.e. of Banu, €, = 0.8,e, = 1.5
SM¢: CQ, 2014, new interaction, €, = 0.8,¢, = 1.5
SM<: CQ, 2014, new interaction, ¢, = 0.9,&, = 1.5



Conclusions

The lifetime of the 2* state at 689 keV of the 1°Te isotope has been
measured using the JUROGAM Il array coupled to the RITU
spectrometer and the DPUNS plunger setup through the Recoill
Distance Doppler Shift method.

The measured value for the reduced transition probability is In
good agreement with the shell-model theoretical calculations in the
very large gdsh valence space.
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