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JAEA Tandem Facility
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Actinide target material

Use of actinide material is essential to study fission

Ac

HOHODHD

B EQ@E@@

Available at JAEA tandem




Fission
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Nuclear fission

(1) Nucleus moves on the potential energy landscape, which is largely
influenced by shell structure.
(2) Dynamical behavior of nucleus (Langevin).
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Langevin Calculation
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Fission of heavy-element and neutron-rich region

Spontaneous fission properties of neutron-rich heavy-element nuclei
changes dramatically in the heavy-element and neutron-rich region.
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Production Scheme of >4Es (T,,, = 276 day)
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Purification of Es at JAEA Tandem facility

Available 2>4Es material was only ~ 0.1ug
Before making target, we made chemical separation of the sample to remove
the other actinide-element isotopes.
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Measurement of Spontaneous Fission of 2°6:258Fm at JAEA - ISOL
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Langevin Calculation for Fm-isotopes using two-center shell model

Three nuclear-shape parameters, Charge-center distance (z), mass-asymmetry (a),
deformation (d).
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Fission of 2°8Md from excited states
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In-beam prompt fission measurement for 2°3Md*
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Total kinetic energy (MeV)

Spontaneous fission of 2°0Cf

Calibration of the detection system was given using 2°°Cf(SF)
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Fission of %gfl\/ld from excited states

Excitation energy
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(1) Symmetric and asymmetric fission modes competes.
(2) Yields of asymmetric fission mode enhances with excitation energy.

K. Nishio et al., Phys. Rev. C 111, 044609 (2025). 1



Three fission modes in 2°8Md
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Langevin Calculation with Cassini Ovals shape parameters

( 6 dimensions )

(v : elongation Pashkevich, Nucl. Phys. A169 (1971) 275.
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Superheavy elements
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Decay properties in SHE region

Og =771 oyge
g | | Island of Stability
115 - Mo [T
g 162 [ e an i 114
= e e :
...... R | [ 1] L {
2 110 - Ds! } LLJ % - !
5 B 105 pEssiecr SR IEAN WY s et
S 105 1 peRll o L Anin \ N, 2?Ds
- ] ~E 1 see ‘\‘ 17 min - -
- T \lsec .-~ _ .
100 7 1~ < [ el Predicted half-life
S
T T T T I\I '\5\) L L L L L L L L L B
150 155 160 ~ 165 170 175 180 185
Neutron number
o _ Spontaneous fission
Fission properties
are measured. Theory ~ a decay

B~ decay



Summary

 We confirmed sharp transition from mass-asymmetric fission of 2°Fm
to symmetric fission of 2°8Fm.

** In the fission of 2°8Md, Short mode (symmetric) and Asymmetric mode
competes. Structure for Asymmetric mode is easily smeared out with
excitation energy.

¢ Fission of superheavy-element region would show the fission mode
originating from 2%8Pb-like structure.
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