Fission Study and

Nuclear Data Measurement at JAEA-ASRC

Katsuhisa Nishio

Advanced Science Research Center
Japan Atomic Energy Agency
Tokal, JAPAN

161" ASRC Workshop Nuclear Fission and Structure of Exotic Nuclei



THE UNIVERSITYW

RRLEAF

Tokyo Institute of Technalogy

K. Nishio, H. Ikezoe, S. Mitsuoka, I. Nishinaka, H. Makii, K. Hirose, R. Orlandi,
R. Leqguillon, K. Tsukada

A. Andreyev, D. Jenkins

S. Chiba, Y. Aritomo

S. Hofmann, D. Ackermann, F.P. Hel3berger, S. Heinz, J. Khuyagbaatar,

B. Kindler, V.F.Comas J.A. Heredia, I. Kojouharov, B. Lommel, R. Mann, B.
Sulignano, Ch.E. Dullmann, M.Schadel, A. Yakushey, S. Antalic, S. Saro,
T. Ohtsuki, K. Hagino,

Y. Watanabe

S. Yan


http://www.titech.ac.jp/index.html
http://legacy.kek.jp/photoarchive/logo/keklogo-c.gif
http://www.uniba.sk/?en

Fission Research Program

JAEA Tandem facility

- Fusion-fission study for heavy-element synthesis

- Multi-nucleon transfer induced fission and surrogate
reaction

- New region of mass-asymmetric fission ( 180Hg and 1°3Ir)

J-PARC

- Fission and Capture cross section measurements
— Talk by K. Hirose
Contribution to Fukushima Issues

- Survelllance detector for criticality of melted fuel at
Fukushima power plant.



JAEA Tandem facility
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Multi-nucleon Transfer Induced Fission

and surrogate reactions




Fission fragment mass/charge distributions
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Nuclel Produced in Reactor
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Requested Nuclear Data

Fission and capture cross sections o & 6,

Prompt Neutron Multiplicity v

~1ssion fragment mass distributions Y(A)

Prompt neutron spectrum y (£,)

as a function of incident neutron energy



Surrogate Reaction
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Experimental Setup




Particle Identification
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Fission Probability

Fission Barrier
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Fission Cross sections with surrogate ratio method

239U(n f)
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Fission fragment mass distribution

i | HeE d10Mev

10 S

ﬂ'..'.'i'.—rri...;r..;...i’...:..—.:...:..—.—i'.'..

m}l}{ . aa E,,,:sumev

|
Yield (%)

Excitation energy (MeV)

!ﬂ'

I R T S T P T D A
0 40 60 80 100 120 140 160 180 200 220

20 40 60 BL'-‘ 100 120 140 160 'IB-’J' 200 220

Fragment Mass (u) Fragment Mass (u)



Excitation Energy (MeV)

237U*
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Prompt Neutron Multiplicity in Fission

Lig-Sincti Amp v.s. TAC (7)
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Prompt neutron multiplicity for fission of 23°Np*
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Neutron multiplicity from Individual Fragments
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Fission fragment mass/charge distributions

New Data for 38 Nuclel
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New region of mass asymmetric fission




New Region for Mass Asymmetric Fission
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Fission modes

A E, = 53 MeV
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Calculated Excitation Energy Dependence
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180Hg and 190Hg
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Summary

- Transfer reaction using normal kinematics offers a study
for fission of neutron-rich actinide nuclei up to fermium.
B:, o, Y(A,E"), v(A, E")

- 180Hg has a single fission mode.

- Asymmetric fission in 193Ir.
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