SEARCH FOR PARTICLE-HOLE INTRUDER STRUCTURES IN %Co AND ADJACENT NUCLEI
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August 2012 marks the 15" anniversary of the August 1997 CERN/ISOLDE experiment in which the Resonance Ionization Laser Ton source was
employed to study neutron and y decay of Mn isotopes. In that experiment, half-lives out to ¥Mn,, were determined, and the low energy for the
2,*level in the N = 40 isotone, %°Fe,,, was measured, suggesting the presence of deformation and intruder states in nuclei with Z < 28.[Hannawald
et al., Phys. Rev. Lett. 82,1391 (1999). This poster represents the continued study by a broad collaboration aimed at structure of nuclei near %®Ni.

=



D. Pauwels’2, D. Radulov', I.G. Darby', H. De Witte', J. Diriken?,
D.V. Fedorov?, V.N. Fedosseev#4, L.M. Fraile®, M. Huyse', U.
Kosters, B.A. Marsh#, L.-A. Popescu?, M.D. Seliverstov4, A.M.

Sjoedin?, P. Van den Bergh', J. Van de Walle8, P. Van Duppen’, M.

Venhart!, W.B. Walters?, K. Wimmer'°®

KATHOLIEKE UNIVERSITEIT

=0.18 s
Q =9598 (14) keV

After these data were presented a
year ago, an effort was initiated to
identify 1* levels in other odd-odd
Co nuclei, particularly %4Co, and to
identify 0* levels populated in
lighter Ni nuclei, particularly %Ni.
The salient feature of both of these
A =66 decay schemes is the
stronger population of excited 0*
or 1* states than the ground state.
Additional data were also sought on
the high-spin levels in %4Co similar
to the 642-keV isomer in ®Co.
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t=20s The 833-keV isomer was identified by Asai et al.
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Conclusion: These data establish a fundamental difference in the § decay of both %4Fe,; and %4Co,,
relative to the decay of ®Fe,, and %°Co,,, respectively. For the A = 64 chain, ground-state to ground-
state decay is dominant, and faster by an order of magnitude, than decay to excited states. The
observed branching is consistent with the underlying decay of a spherical f;, neutron to fill the last f,,
proton hole in closed-shell ¢4Ni. Whereas, in the A = 66 chain, data support the interpretation that the
ground state of ®Fe,, is a mixture of spherical and deformed intruder configurations. The notion that
the 1* ground state of ®Co is also similarly mixed is supported by the strong decay to the excited 0*
level in ®Ni at 2671 keV, that is also likely to be be significantly deformed.



