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Nuclear electromagnetic moments and
nuclear structure

e Nuclear magnetic moments - very sensitive to the
single-particle properties of the nuclear state

— verification of the spin/parity assignments
— probes the purity of the nuclear wave function - close
to new or disappearing (sub) shell closures
e Nuclear quadrupole moments — information on
the collectivity and the deformation of the
nucleus

e Static vs. dynamic moments — information on an
single state vs. transition (mixing) between two

states
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An example: physics around N=40
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v high E(2*) in ®Ni (R. Broda et al., PRL 74 (95) 868)
-> proposed new magic number N=40

v" NO effect in the S, (H.Seifert et al., ZPA 349(94)
—> explained by quadrupole shape correlations
(P.G. Reinhard et al., RIKEN Review 26 (2000

v B(E2) in 58Ni _ _
—> shell closure washed-out by pair scattering
(O. Sorlin et al., PRL 8826 ) 92501)
—>main strength above 4 MeV
(K.H. Langanke et al. PRC 67 (03) 44314)

v" collectivity in the Zn (S. Leenhardt et al., EPJ A14 (02
and Fe isotopes (M.Hannawald et al., PRL 82(99) 1391
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Experimental results — static nuclear moments In
fragmentation and in transfer reactions
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Experiment vs. theory
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v’ 6ImEe and 85mNi well fitting into the systematics of neutron gy, states in the region;
v g(53mNi) and g(°™Ni) very well reproduced in LSSM calculations with 48Ca core;
v g(51mFe) slightly differs from the theoretical calculations (using free nucleon g

factors)

Jexp. Otheor.(free)
6lmEe -0.229(2) -0.277
63MNj -0.269(3) -0.274
OSMN;j -0.298(4) -0.303
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Conclusions and perspectives

e Nuclear moments provide indispensable
Information on the nuclear wave function

— static and dynamic moments probing different aspects
of the nuclear structure

e Studies with fragmented and post-accelerated

ISOL beams are complementary and should be
used In their strongest points

e Nuclear moments studies with transfer reactions
In Inverse kinematics — a tool to be developed

— aproject In progress together with the University of
Camerino
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