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Fission fragment generators in TALYS

ffmodel

Model for the distribution of fission fragments.

GEF model , fission fragments generated by Ali Al-Adili and Frednk Nordstroem.

TXE[MeV]

. 54B86e+81
.5245e+81
.3982e+01
LAlbe3e+81
LA982e+81
. 2588e+01

Examples
ffmodel 0: tables by user in subdirectory user/
ffmodel 1:
ffmodel 2: Okumura model [151]
ffmodel 3: SPY model [152]
ffmodel 4: Langevin-4D model []
ffmodel X: FREYA
# 7 = 92
#A = 236
# Ex (MeV) = 6£.00e+00
# Ntotal = 187
# 71 Al Zh  Ah Yield TKE[MeV]
3@ 75 62 161 7.8081e-86 1.4227e+82
31 75 61 161 2.06868e-86 1.4190e+82
38 7é 62 168 4.6001le-85 1.4708e+02
3a 77 62 159 4.2001e-85 1.4528e+82
31 77 61 159 2.2008e-65 1.466%9e+82
32 77 68 159 6.8081e-86 1.4696e+82
38 7& 62 158 §8.9002e-85 1.4595e+02

Pt B Bd P P B B2

.5228e+01

E
b
8
5
5.
5
b
5

1[MeV]

.4914e+00
.2200e+00
.7154e+00
0024e+00
.8482e+00
.6067e+00
.6374e+00

W1[MeV]

| I = N Ry T L Ry e

. 9488e+00
.9233e+00
. 7358e+008
. 5476e+08
. 5895e+88
.B692e+00
. 6856e+08

E
1
1
1
1.
1
1
1

h[MeV]

.8914e+01
.7825e+01
.8267e+01
9161e+81
.9854e+01
.5982e+01
.9590e+01

Wh[MeV]

e I Iy B D o IR R s <

.3818e+00
. 83254e+00
. 7198e+00
.3343e+08
.8153e+008
.1561e+808
. 3788e+00

Different fission
models
- Investigate effect of
model assumptions

Convert output to
TALYS format
—> Get fission

observables
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Fission calculations in TALYS

@

&

E* =10 MeV

Mass Yield

Fission fragment generators
GEF / HF3D / FREYA etc

-» Provide yields, energies
(excitation and kinetic) and
angular momenta

® N\

o @
E* = 15 MeV \/ @f @\j @
@

A
® & oo

@
Prompt Prompt Delayed Isomeric
neutrons gammas neutrons  states

TALYS
Hauser — Feshbach

R(J, 7, E,)
'\ F
: N
Y : "
| Y ,
>‘) L
E.D A'_V_ - :
= — y
o ]
k5 GE) [ ] H
g — r
5 : I | Su(A-1
; —:— E - n(’ - }
= v : :
hJ L4
A
: Z, A-2
1 S,(4
; ; W) neutron
v y - y-ray ------
Z, A Z, A-1

https://link.springer.com/article/10.1140/epja/s10050-023-01095-4

We can test assumptions on
mass splits, energy sharing and
angular momentum population
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Results - fission observables from TALYS

4.0

3.5

3.0

—— TALYS(GEF 2025 v1.2)
—— TALYS(FREYA pefault)

FREYA Default
— FREYA Optimal

- TALYS(FREYA
TALYS(HF3D)

p imal) E]’ Gook (2018)

0.0°

110 120 130 140 150

Mass A [u]

90 100

Prompt neutron multiplicity
Nubar(A) - excitation energy sharing
between partner fragments

10

o  Pleasonton (1972) = ---- TALYS(HF3D)
—— TALYS(GEF 2025v1.2) FREYA pefauld
| —— TALYS(FREYA pefault) ——— FREYA Optima|

—— TALYS(FREYA optimal)

100

90

110 120 130 140 150

Mass A [u]

Prompt y-ray multiplicity
Gubar(A) - angular momentum,
moment of inertia, deformation energy
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Results - fission observables from TALYS
101

—— TALYS(GEF 2025 v1.2)
—— TALYS(FREYA pefault)
————— TALYS(FREYA optimal)
------ TALYS(HF3D)

FREYA pefault
—— FREYA Optimal

Oberstedt (2013)

10—1_

[
o
°

ENDF/B.VIII.1
—— TALYS(GEF 2025 v1.2)
| — TALYS(FREYA pefault)
————— TALYS(FREYAoptima|)

=
o
o
[
o
I
[

'—l
o
o

Prompt fission neutron spectrum [1/MeV]
Prompt fission y spectrum [1/MeV]

—————— TALYS(HF3D)
FREYA Default
10—3‘ FREYA Optimal WM
0 2 4 6 1073 \ . ‘ | | AN
_ 0 1 2 3 4 5 6 7

Outgoing neutron energy [MeV] Outgoing y-ray energy [MeV]

Prompt neutron energies Prompt y—ray energies
PFNS - Energy distribution, fast PFGS - y—ray energy distribution,

neutron spectra for Gen IV reactors reactor heating
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Results - fission observables from TALYS

vV, € v, €,
Energetics of the fission process.
FREYA optimized 239 197 7.85 0.95 How much goes into:
Q=TKE+TXE and how many neutrons
TALYS (FREYA o ptimized) _ _ _ _ and gamma rays are emitted. - test

energy sharing and angular
momentum population

ENDF/B.VIII.1
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Outlook

 Model spontaneous fission for 2°2Cf(sf) with TALYS(FREYA)
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