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Five Essential Fission Shape Coordinates

M1 M2

$  5 315 625 grid points % 306 300 unphysical points

$  5 009 325 physical grid points

Bias poten5al:  Vbias(i) = V0 (Q0/Q2)
2 

Scission:  Cri5cal neck radius c0 ≈ 2.5 fm 

Level density parameter:  aA = A/(8 MeV) 

Temperature T:  E*‐ Edef = aAT
2 

Metropolis walk:  

P. Möller et al, Nature 409 (2001) 785 
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=>  V(χ) = Edef + Vbias 

Change shape:  χ  －>  χ’ ? 
V(χ’) < V(χ):  move with P = 1 

V(χ’) > V(χ):  move with P = exp(‐ΔV/T) 

χ 

N. Metropolis et al, J Chem Phys 26 (1953) 1087 



Method for Calculating E(Q2, d,ǫf1,ǫf1,Z1, N1)

• Calculate ESH,n(N1) for integer N1, save

• Calculate ESH,p(Z1) for integer Z1,

also save Emac(Z1, N(Z1))

• Total energy for (Zx, Nx) split is then

ESH,n(Nx)+ESH,p(Zx)+Emac(Zx, N(Zx))+Diff

• Diff obtained from separated fragment Macroscopic

energy difference, see

EPJA-051-2015-173.



Calculated Fission-Fragment Yield for 236U 
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Calculated Fission-Fragment Yield for 234U  
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Calculated Fission-Fragment Yield for 240Pu 
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Experiment 
Theory 
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exp. 
th. based on full Y(Z,N) 
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(nth,f): Eex = Etot − Epot(gs) = 6.54 MeV Eex = Etot − Epot(10) = 9.73 MeV 

E
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240Pu 

0 2 4 6 8 10 
Nuclear Deformation (Q2 / b)(1/2) 

− 5 

0 

5 

10 E
ne

rg
y 

(M
eV

) 

b

a

234U 

(nth,f): Eex = Etot − Epot(gs) = 6.84 MeV Eex = Etot − Epot(10) = 6.22 MeV 

(γ,f): Eex = Etot − Epot(gs) = 11 MeV Eex = Etot − Epot(10) = 11.4 MeV 

E
ex

 

− 5 

0 

5 

10 



c 

 (n,f), E*=6.84 234U <Eex(a)> = 7.86
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Calc. nf 
Calc. E * = 4 
Exp. 255Fm(n,f) 256Fm 
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Th. nf 
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Th. E *=4, Cs=1.0 
Th. E *=4, Cs=1.5 
Th. E *=3, Cs=1.5 
Exp. sf 
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