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G. Scamps and C. Simenel,
Nature 564 (2018) 382

» discovered about 80 years ago
(in 1938) by Hahn and Strassmann
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primary decay mode of heavy nuclei
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» Important role In:

 energy production
 superheavy elements

* r-process nucleosynthesis
 production of neutron-rich nuclei
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Astrophys. J. Lett. 863 (2018)L23

fission In r-process nucleosynthesis
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» various fission processes
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A.N. Andreyev et al., PRL105(°10)252502



Energy

Entrance Initial Fission Non-adiabatic Scission Fission
Channel State Isomer Regime Fragments
(Z-1,N+1)
Statistical Multi-chance
Decay Fission
Induced / Dissipative Motion
Fission 9

Spontaneous e e—__—————ml s = = = = = = - — - -
Fission Tunneling

Elongation

“Future of fission theory”
M. Bender et al., J. of Phys. G47, 113002 (2020)



» macroscopic understanding:

competition between the surface and the Coulomb energies
— fission barrier

» a microscopic understanding:
far from complete!
v" large amplitude motion



fission in r-process nucleosynthesis

> fission of neutron-rich nuclel

v" neutron-induced fission
v' beta-delayed fission

» Important quantities

v mass distributions
v" charge distributions
v" branching ratios
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fission in r-process nucleosynthesis

> fission of neutron-rich nuclel

v" neutron-induced fission
v' beta-delayed fission

» Important quantities

v mass distributions

v" charge distributions

v" branching ratios
(n-cap., fis., beta-decay)

v low E*
v low p(EY)
f(iﬁ ;d.x;
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I; =& N*
N. Bohr and J.A. Wheeler,
Phys. Rev. 56, 426 (1939)

— validity of the BW theory?

validity of the Langevin?

» microscopic framework: desired
v how to connect to a many-body Hamiltonian?
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G.F. Bertsch and K.H.,
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H,: the Hamiltonian with
the configuraitons at E, *
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Time-indep. approach Time-dep. approach

Induced fission v'Bohr-Wheeler v'Langevin-type
(statistical model) Wada, Abe, Aritomo,
Chiba.....
‘/CI approach Moller, Randrup
Spontaneous fission v'PES+Mass+WKB v Im.-time TDHF
50 0 (Negele)

v Time-dep. Hill-
Wheeler (Goutte et al.)
% v TDHF(B)
2 (Bulgac.....)
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