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Construction of a framework for the systematic
calculation of prompt fission observables using a
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Fission observables such as neutron multiplicity, the spectrum, and the mass/charge distributions of fission
fragments/products play an important role in evaluating safety and effectiveness for nuclear applications.
However, these types of data are limited due to the difficulties of experiments and their associated factors.
Moreover, theoretical calculations for these observables are also challenging since the fission process is rooted
in several different physical mechanisms.

We proposed a new framework for the systematic calculation of the prompt fission observables and applied
it to a series of Pu isotopes [1]. This framework consists of calculations of deformation up to the scission of
a nucleus (before the prompt decay) and the process of the prompt decay. The mass distribution of fission
fragments and the total kinetic energy of the fragments before prompt decay were calculated using a four-
dimensional Langevin model [2], which is a nuclear physics-based approach. We calculated accurate mass
distributions of fission fragments by superposing two Langevin calculations, taking into account the influence
of different magic shells. Then, fission observables after prompt decay were calculated in a consistent manner
using the Hauser-Feshbach statistical decay model. We employed a nuclear reaction code TALYS [3,4] and
used the obtained Langevin results as the inputs.

In the presentation, we will compare the calculated fission observables with the previous Langevin results,
as well as experimental and evaluated data, and show that our results successfully capture the known trends
and reasonably reproduce the data.

References

[1] K. Fujio, S. Okumura, C. Ishizuka, S. Chiba, T. Katabuchi, “Connection of four-dimensional Langevin model
and Hauser-Feshbach theory to describe statistical decay of fission fragments”, J. Nucl. Sci. Technol. 61, 84-97
(2024).

[2] C. Ishizuka, M. D. Usang, F. A. Ivanyuk, J. A. Maruhn, K. Nishio, S. Chiba, “Four-dimensional Langevin
approach to low-energy nuclear fission of 2**U”, Phys. Rev. C96, 064616 (2017).

[3] A. Koning, S. Hilaire, S. Goriely, “TALYS: modeling of nuclear reactions”, Eur. Phys. J. A59, 131 (2023).

Primary author: FUJIO/F%/E, Kazuki/fI# (Institute of Science Tokyo (Present: Los Alamos National Labora-
tory)/ R EIEAY: (BHFTE - v A7 7€ AEIHIFD) )

Co-authors: ISHIZUKA/f5 R, Chikako/41% ¥ (Institute of Science Tokyo/H F B2 K 2%); CHIBA/T 2,
Satoshi/#{ (NRC, NAT); OKUMURA/HFY, Shin/#x (IAEA/E R T J1#%88); KATABUCHI/ f7 4, Tatsuya/Z
(Institute of Science Tokyo/H I AN ¥ KF)

Presenter: FUJIO/BEE, Kazuki/FI# (Institute of Science Tokyo (Present: Los Alamos National Laboratory)/ 5
FRIZEARE R v X7 5 EREIIE)) )

Session Classification: Presentation by Award of Nuclear Data Division/f47 — X Hl 2 B X B & F

1



