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Description of the nuclear double fission process within the 

framework of the ‘cold’ fissile nucleus model
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Spin distribution of double fission fragments
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Axially symmetric compound fissile systems

2 2
1 2

1 1 2 2

5 5
1 1

4 4 4 4
mR R R R d

 
 

   

   
=  − + + − + +   

   

Schematic representation and definitions of 

various configuration coordinates of 

constituent fissile systems.
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Schrödinger equation for bending - oscillations:
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Comparison of the angle 

dependence of the spin 

distribution for the 252Cf (sf) 

response. The solid line is the 

result of the present study, 

the short and long dashed 

lines are the first and second 

limiting cases of the Randrup 

[2] approach 
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Orbital momentum of double fission fragments
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Comparison of the distribution of orbital momentum 

of nuclear double fission fragments calculated by 

formula (5) (solid line) with similar values obtained 

with the nuclear matter density functional (NEDF), 

SkM in the case of the 252Cf nucleus

301. Bulgac A., SnAbdurrahman SnI., Godbey K., and SnplaceStetcu SnI. // Phys. Rev. Lett. 2022. 128, 022501



1. Within the framework of the «cold» nucleus model, the projection on the Z axis

vanishes and a two-dimensional spin model is implemented.

2. Using the approach developed by our group, taking into account the moments of

inertia of the fission prefragments obtained in the work of D. E. Lyubashevsky et al

2025 Chinese Phys. C49 034104 the stiffness coefficients of bending and wriggling

vibrations, as well as the frequencies of these vibrations, were evaluated. There is a

good agreement with the experimental data of Wilson, J.N., Thisse, D., et al. Nature

590, 566-570 (2021), surpassing the accuracy of descriptions of other theoretical

groups.

3. The correlation coefficients of the spins of the fission fragments were calculated, and

the estimates found reasonable agreement with experimental data from Wilson, J.N.,

and Thisse, D., et al. Nature 590, 566-570 (2021), as well as with the theoretical

predictions of the theoretical group J. Randrup and R. Vogt, Phys. Rev. Lett. 127,

062502 (2021).
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