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N=40: neutronN=40: neutron--rich Cu isotopesrich Cu isotopes
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68Ni a good core?  determine the effective proton and neutron charges

Coulex of 67,69,71Cu: effective proton charges

Coulex of 68,70Cu: effective neutron charges

odd-A and odd-odd nuclei  nuclear wave function dominated by 

single-particle configurations
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N=40: N=40: coulexcoulex of  of  68,7068,70Cu isotopesCu isotopes
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NeutronNeutron--rich evenrich even--A Cu isotopesA Cu isotopes

-- 68,7068,70CuCu--
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68,70,m,68,70,m,ggCuCu: production of isomeric : production of isomeric 
beamsbeams
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Miniball 

120Sn

REX-
ISOLDE

68,mCu, 70,gCu

E=2.8 MeV/u

PPAC
detector

Beam
monitor

CD - detector

(2.3 mg/cm2)

Experimental Setup

Beam dump

Beam

impurities

YMB(68,mCu) ~ 3 · 105 pps 

YMB(70,gCu) ~ 5 · 104 pps

6 equidistant proton pulses per supercycle;

q=19+; breading time 98 ms.
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CoulexCoulex of of 68,70,m,68,70,m,ggCuCu

Laser ON/OFF runs for determining isobaric contaminants

LASER ON:

68Cu +68Ga

LASER OFF: 68Ga

68Cu/total = 74 ± 2 %

68Cu (6-) 70Cu (6-)LASER ON:

70Cu +70Ga

LASER OFF: 70Ga

70Cu/total = 70 ± 5 %
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CoulexCoulex of of 68,68,mmCuCu
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CoulexCoulex of of 68,68,mmCuCu

B(E2; 6- 4- ) ~ σ(E2; 6- 4- ) ~ σ(E2; 120Sn)· 1/r · Nγ (68Cu) / Nγ (120Sn)

68Cu, preliminary :           B(E2; 4- 6-) = 88 ± 7  e2fm4
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68,mCu (2.86 MeV/u) @ 120Sn (2.3 mg/cm2)
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CoulexCoulex of of 68,68,mmCuCu
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CoulexCoulex of of 70,70,ggCuCu
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CoulexCoulex of of 70,70,ggCuCu
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CoulexCoulex of of 68,70,m,68,70,m,ggCuCu
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Conclusions and outlookConclusions and outlook

July 2005: for the first time isomeric beams are post-accelerated by 

REX-ISOLDE 

Coulex of 68,70,m,gCu was measured with Miniball 

πp3/2⊗νg9/2 multiplet : B(E2; 4- 6-) measured,  energy and spin of  
the 4- state fixed

preliminary results in good agreement with the shell –model 
calculations

summer 2006: coulex of 67,69,71Cu

effective proton and neutron charges  around 68Ni
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N=40: neutronN=40: neutron--rich oddrich odd--A Cu A Cu 
isotopes and monopole migration isotopes and monopole migration 
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The neutronThe neutron--rich evenrich even--A Cu isotopesA Cu isotopes

-- 68,7068,70CuCu--

Transfer reactions: energies, half-lives (J.D Sherman, PRL67(1977))

ISOLDE, LISOL laser spectroscopy, beta-decay: spins, energies, magnetic 
moments, half-lives (J. Van Roosbroeck, PRL92(2004), PRC69(034313)).
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