n-rich high-K isomers
in the hafnium region

time-correlated events across long-lived isomers (10 — 100 ps)
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234pPa: first example of isomeric pair

=> first example of nuclear structure

234Pg. 1.2 min
UXZ

238 234-|- 234(
N./
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Y2 100 years ago

Isomer observation: Otto Hahn
O. Hahn, Ber. Deutsch. Chem. Ges. B54 (1921) 1131 1921
“It would therefore be a dual decay, in which discovers
both branches are created by a -ray transition. first isomer
Such a case has not been observed before in
radioactive transformations.”

Walker & Podolyak, Phys. Scr. 95 (2020) 044004; Physics World 34 (April 2021) 29
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=> n-rich isomers with high spin Av\‘
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e specification of deadtime
e reduction of randoms (y-y out-of-beam)
® 25% duty factor is good for isomer decays!



nuclear chart with >1 MeV isomers
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O fragmentation
O MNT

A=170-> 180 - 186

188Hf isomers predicted to be
the most energetically favoured

Liu et al. Phys. Rev. C83 (2011) 067303



Single-particle energies (MeV)
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neutron single-particle energies
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prolate-oblate shape transition (ground states)
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Robledo et al., J. Phys. G: Nucl. Part. Phys. 36, 115104 (2009).




prolate/oblate/high-K co-existence at high spin

neutron-rich hafnium (Z = 72) predicted excited states
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18/m1Ta KISS data (RIKEN) — KEK isotope separation system

Walker, Hirayama et al. Phys. Rev. Lett. 125 (2020) 192505 isomer first identified in ESR (GSI)
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summary: n-rich region of high-K isomers

* seeing across 10 — 100 ps isomers requires dedicated effort

* a variety of physics opportunities present themselves

* several isomers are good candidates: e.g. 192Gd, 17°Tm, 182Hf ...

* possibility of new ps isomers \




