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g-Factor of the 99Zr isomer: monopole evolution in the shape-coexisting
region†
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A rapid change of the ground-state shape has been
known to occur in neutron-rich Zr isotopes between the
spherical 98Zr and deformed 100Zr.1) This change has
been described as a quantum phase transition (QPT)
with the neutron number as a control parameter. The
99Zr nucleus closest to the critical point of the QPT has
an isomer (99mZr) with a spin parity of 7/2+ at 252 keV.
The interaction between the πg9/2 and νg7/2 orbitals has
been thought to be important for this QPT to occur,2)
and the 7/2+ state may be key to this mechanism. In
the present study, the nature of 99mZr was investigated
through the magnetic moment.

The magnetic-moment measurement was performed
at the BigRIPS at RIBF. 99mZr was produced and spin-
aligned via the abrasion-fission of a 345-MeV/nucleon
238U beam impinged on a 100-µm-thick 9Be target. The
g-factor of 99mZr was measured by the time-differential
perturbed angular distribution (TDPAD) method. Fig-
ure 1 shows the R(t) ratio evaluated using γ rays of
130 keV and 122 keV by assuming pure M1 and E2 tran-
sitions, respectively, where a degree of spin-alignment of
1.5(4)% was extracted. The g factor of 99mZr determined
was determined as |g| = 0.66(4); thus, the magnetic mo-
ment is |µ| = 2.31(14) µN.

This value is far from the Schmidt value of gfree =
+0.425 for the νg7/2 orbital, indicating that 99mZr is
not in a pure (νg7/2)

1 state. A comparison of the exper-
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Fig. 1. R(t) ratio associated with two γ rays.
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Fig. 2. Comparison between experimental and theoretical
values. The IBFM-1 calculation is based on the tran-
sition probabilities among the lowest three states and the
magnetic moments of the lowest two states.3)

imental values with the results of the interacting boson-
fermion model (IBFM-1), as shown in Fig. 2, suggests
that this state is strongly mixed with the main composi-
tion being νd5/2. Furthermore, we found that monopole
single-particle evolution changes significantly with the
appearance of collective modes.4,5)
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