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Nuclear isomers — states with half-lives ranging from
nanoseconds to years - make key contributions to the

understanding of nuclear structure physics.
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Experimental techniques used to access excited states
(including isomers) in neutron-rich nuclei

82 = mmmmm L’ "
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* fission: spontaneous or induced of uranium
and transuranium nuclei:

28

* yrast prompt y-ray spectroscopy
* high-spin isomer spectroscopy
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Discrete gamma-ray spectroscopy of neutron-rich nuclei
by using
spontaneous fission and the thick target technique
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Measuring y rays from spontaneous fission products
by using the thick-target technique




The nuclei around 132Sn produced in spontaneous fission of 248Cm

In which we have identified excited structures by using
v—y—y coincidence thick-target technique
with GAMMASPHERE at Argonne NL (USA)
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Structure of most neutron-rich nuclei around
132Sn produced in the spontaneous fission
of 248Cm
studied by using y—y—y coincidence
thick-target technique
with GAMMASPHERE (USA)
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Yields of products

from the thermal-neutron ,
induced fission of 235U it
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Measuring gamma rays from the neutron-induced fission
products by using a thick-target technique

neutron
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First time a large HPGe array (52 Ge crystals)
Installed around a highly collimated cold-neutron beam

SETUP 1

y—spectroscopy

10 EXOGAM - Clovers + 6 Ge GASP
6% efficiency

Autumn

- cold-neutron induced fission on 432U and 441Pu




Proton number

Yields of products
from the thermal-neutron
induced fission of 235U

n + 235U

Neutron number

2735

2083

5.34s

96y
39Y57

L. Iskra et al., (article in preparation)
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Neutron radioactivity

N high-spin isomer
— A —— neutron-emission threshold
A-1\ Iy decay
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“¥" Yields of products from the neutron
induced fission in the region
of interest
n(therm) + 235U
n(14 MeV) + 232Th
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FIPPS version for the IFMIF beam

% (see talk of Aurelien Blanc)

Ge array

with neutron
neutron | detectors

beam
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Conclusions and Outlook

Discrete in-beam gamma-ray spectroscopy of products from the spontaneous
fission or thermal-neutron induced fission is efficient in identifying high-spin
states in hard-to-reach neutron-rich nuclei around 132Sn, and in neutron-rich
nuclei around the shape transition region at N=60.

Fission induced by fast (14 MeV) neutrons on a 232Th target is most promising
in populating very neutron-rich nuclei around the “®Ni doubly magic nucleus. In
that region high-lying (in energy) and high-spin isomers are expected.

These nuclei have low neutron separation energy, of the order of 3-4 MeV, so
neutron emission from high-spin isomers might be possible!

IFMIF/DONES would be a place where one could search for neutron
radioactivity.
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