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Fission fragment generators in TALYS

ffmodel X: FREYA
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Different fission 
models

→ Investigate effect of 
model assumptions 

Convert output to 
TALYS format
→  Get fission 
observables



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

Fission calculations in TALYS

Fission fragment generators
GEF / HF3D / FREYA  etc 
→ Provide yields, energies
(excitation and kinetic) and 
angular momenta

TALYS
Hauser – Feshbach

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

Prompt neutron multiplicity
Nubar(A) → excitation energy sharing 

between partner fragments
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Prompt γ-ray multiplicity
Gubar(A) → angular momentum, 

moment of inertia, deformation energy



Results - fission observables from TALYS
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Prompt neutron energies
PFNS → Energy distribution, fast 

neutron spectra for Gen IV reactors

Prompt γ–ray energies
PFGS → γ–ray energy distribution, 

reactor heating



Results - fission observables from TALYS
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νn̅ ε̅n νγ̅ ε̅γ

FREYA Optimized 2.39 1.97 7.85 0.95

TALYS (FREYA Optimized) 2.43 2.04 7.42 0.68

ENDF/B.VIII.1 2.41 2.00 8.58 0.85

Energetics of the fission process. 
How much goes into: 

Q=TKE+TXE and how many neutrons 
and gamma rays are emitted. → test 

energy sharing and angular 
momentum population



Outlook

• Model spontaneous fission for 252Cf(sf) with TALYS(FREYA)
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