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Shape coexistence in the A ~ 70 region



ground-state deformation
from mixing calculation



Technique expérimentale

LISE3LISE3 ∆∆EE--TOFTOF



New isomer in 72Kr

Delayed electron spectroscopy after fragmentation 

New excited 0+

state in 72Kr
E. Bouchez et al.,Phys. Rev. Lett., in press



same experiment for 68Se

⇒ No sign of E0 transition in 68Se



S.M. Fischer et al., Phys. Rev. Lett. 84,  4064 (2000)
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Gammasphere + FMA  @  ATLAS:

q 12C ( 58Ni, 2n ) 68Se   (inverse kinematics)  @  220 MeV
q 55 h  with  0.4 pnA  on  600 µg/cm2 target

q 2 × 105 68Se-γ events

q εp (GS)  ~  9 % ;   ε (FMA) ~  2 %

q cross section  200(50) µb

S.M. Fischer et al., 
Phys. Rev. Lett. 84,  4064 (2000)

no electrons in this experiment
not even sensitiv to 2+

2  → 0+
2 γ transition:

0+
2 decays via e- while passing through FMA (400ns)

that changes charge state
recoil doesn’t reach focal plane   

No trace of prolate band head:



What we need is:

q channel identification :  essential !

q high  γ efficiency for gating

q conversion-electron spectrometer



possible set-up at IReS Strasbourg
(May/June 2003 ?)

§ keep the Clovers a little longer
§ n-wall will be set up anyway (hopefully)
§ replace the Clusters (then at GSI)

with ICEMOS

§ Electronics/DAQ system ?
§ mechanical support structure ?
§ manpower ?
§ other experiments ?
§ timing for a campaign ?
§ … ?



40Ca ( 36Ar, 2α ) 68Se : no Ar beam at the VIVITRON !
difficult to detect charged particles and electrons

58Ni ( 12C, 2n ) 68Se :
both possible

12C ( 58Ni, 2n ) 68Se : 

reactions:

}



Channel Identification with Neutron Wall

in favor of reaction in inverse kinematics:

12C ( 58Ni, 2n ) 68Se



Mini-Orange Spectrometer (MOS)

NMO(Ee) / N4π(Ee) 

Transmission of 1 MOS

q 6 SmCo5 wedges per MOS
q ~ homogeneous field of 85 mT
q 3 MOS at 137º to beam axis
q cover angles 106º - 170º
q 300 (500) mm2 Si(Li) detectors





Large angular acceptance of MOS causes Doppler broadening !

inverse kinematics 12C ( 58Ni, 2n ) 68Se :   (v/c = 7 %) 

58Ni ( 12C, 2n ) 68Se   → v/c = 1.5 %   → resolution  ~ 9 keV @ 600 keV

diaphragm improves resolution:
~ 6 keV @ 600 keV
reduces transmission by ~ 25 %



Summary:

58Ni ( 12C, 2n ) 68Se

at Strasbourg !

q Neutron Wall :   ε ~ 20 %
q 26 Clovers :       ε = 3.8 %
q 3 MOS :             ε ~ 6 %

It is feasible to study shape
isomers in the A=70 region
with such a set-up.

Shall we push for a campaign
with the Clovers, ICEMOS,
n-wall and/or RFD at IReS ?


