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Fission Research Program at JAEA

@ JAEA Tandem facility

¢ Fission study for heavy-element synthesis
¢ Fission of new region of chart of nuclel
¢ Multi-nucleon transfer induced fission

@ J-PARC

¢ N —TOF fission measurement and future
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JAEA Tandem facility
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Fission Study for Heavy Element Synthesis

How to determine fusion probability



Super-heavy Nuclel
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Three steps for heavy-element synthesis
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Fusion-fission and Quasi-fission
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In-Beam Fission Measurement




Folding Angle Distribution

30Gj + 238
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Fission Fragment Mass Distributions
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Dynamical calculation of nuclear shape

— Fluctuation dissipation model —

Langevin Equation
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Shape evolution (polar collision)

Y. Aritomo et al., Phys. Rev. C 85, 044614 (2012)




Fusion probabillity
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Fusion and ER cross sections
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Fission of New Region of Chart of Nuclel

Appearance of a new shell in fission
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0 + 197Au > 198Hg*
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Fission Q-value
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Multl-nucleon transfer Induced Fission

( Surrogate Reaction )

Fission of neutron-rich nuclel
Nuclear data (A Y(m), ¥2)



Multi-nucleon Transfer Reaction
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Experimental Setup




Particle Identification
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Fission Probability of 240U"
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Fission fragment mass distribution
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Excitation Energy (MeV)

23?U" 238U" 239U"

- 9 - 7
I Lo 16
Qi
J23 7 1* e 2381 I% ‘
s Y 14
W 7 . s
50 AR T O sol® L o 5
I o a4 ; 12
e DO '
40 ! Y il oy J_':'-'" 5 gk l:\'.' 10 i 4
L 'I'-'I';' e i i L \ ; ,
anl " L J R 4 LY 1 -
- A ] et :I:.;.-:N:. it B d ¥ .
L e . T o r 6
20 et 3 W 4 Fu in 3 20 b i 2
- Il Ir‘. l."E :L . - l-H . = . 1]
"'r'-,_ﬂu;'\"' '?g ._r:.?: . 2 i . kR 4 i
10 il "J:;!I- _'! s .y PRI R I " ) ety ) NIRRT A S i 1
B L AL S 1 SR Pt piEl
e Wi L PN o e 0
%640 60 80 100 120 140 160 180 200 220 %640 60 80 100 120 140 160 180 200 220
" “op :
"D3INA* ' 6
50 vl . ; 5
T ek s
O B 8
40p--, ) “‘% : El-? 4
oL L e LR
3024 ik t“r:.i. 1 6 2
o ':1 ] I* (A i [
H il - 4
obtalit, . f.ﬂﬂ.‘ ) 2
"ﬁ? it "-;-'," N
T I o iyt 5.0 4 2 1
Al
%620 60 80 100 120 1d0 160 180 200 220 ° 0
" “Ipy " “2py
24\1- A5 R 12 L : i:; 20
60 g B 1 X 60 ] " - by
. : 1 'l-n'l.-'l oA ] ! 17.5
L Y 10 - L o Y ’
T % 15
: 1] 1] s Ll
G e 40, i 12.5
'%:" o 6 ..,.ﬁf' 10
A 300
! n N - 7.5
| 4 200"
;I UHe ' 5
g'. 2 10 el
R w 25
%640 60 80 100 120 140 160 180 200 220 ° %020 60 80 100 120 140 160 180 200 220 ° %640 60 80 100 120 140 160 180 200 220 ° %0 20 60 80 100 120 140 1¢

Fragment Mass (u)



Prompt Neutron Multiplicity in Fission

Lig-Sincti Amp v.s. TAC (7)

LigScinti_/
- : : : : Entries 30452
"B000f -4 s oereneid ; : Meanx 78338
Meany 2535
RMSx  749.7

Q _

o /400

©

ﬁ 000

Q : -

= N

T i GAMMA ‘I

500 1000 1500 2000 2500 3000 3500 4000

Ne-UtrQn D?te-CtorS Pulse Height -
(Liquid Scintilator)



Summary

€ In beam fission experiment can be used to estimate the
fusion probability for heavy-element synthesis.

€ Using multi-nucleon transfer reactions, nuclear data can
be obtained for more than 10 actinide nuclei.



Thank youl.
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