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Along the N = Z line between 3)Ca,, and 55Ni,g, strongly attractive two-body matrix-elements
between neutron and proton f7/, particles (or holes) give rise to spin-gap isomers with rather high
angular momenta. Examples near °Ni are I™ = 7% in 31Coy;, I™ = 127 in 32Feyq, or I™ = 10" in
case of the A = 54 (3¢Fess and 53Niyg) as well as I™ = 19/27 in case of the A = 53 (33Fe,, and
52C04¢) 'mirror isomers’, respectively.

For the neutron-deficient mirror partners, >3™Co and 5*™Ni, Q values allow for intriguing compe-
tition between electromagnetic decays (E2 and/or F4), S-decay branches, and proton radioactivity.
In fact, the observation of a weak ¢ = 9 proton-emission branch from the 3174-keV 53" Co isomeric
state into the ground state of ®?Fe marked the discovery of proton radioactivity in atomic nuclei
in 1970 [1,2].

Combining data taken with the TASISpec decay station at the Accelerator Laboratory of the
University of Jyviskyld, Finland, and the ACTAR TPC device on LISE3 at GANIL, France, allowed
to fully assess the proton-emission branches of 33" Co [3]. In the same ACTAR TPC experiment,
both proton-emission branches of °*™Ni were determined [4,5]. The new experimental results were
compared to cutting-edge shell-model and barrier penetration calculations for these (very) high-¢
protons with £ =5, 7, and 9, all (very) far beyond the N' = 3, f7/5 shell [3,4].

Further, the completed decay pattern of >*™Ni allowed to derive reduced transition strengths,
B(E2;10T — 8%) and B(F4;10% — 67), for the two competing y-ray transitions from °*™Ni. By
means of a comparison with their well-known ‘mirror transitions’ in T, = +1 ®*Fe, effective charges
for E4 transitions near N = Z %9Ni could be suggested [6].

The presentation will provide an overview of the experiments, the results, and the nuclear struc-
ture interpretations.
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