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SCOPE

U-chains, Th-chains

1. 239U(23.4 min)_238U(st)_237U(6.75 d)_236U(2.3x107)  

2. 232Th(st)_231Th(25.5 h)_230Th(6.75 7x104)_229Th(7340y)

3. Neutron data vis. Surrogate data 

4. Surrogate data vis. Ratio Surrogate data

5. Hauser-Feshbach vis. Weisscopf-Ewing

6. Fission Barrier structure –transition states influence

7. Fission probability from PFNS



Fission CS model or 
surrogate/ratio surrogate method deficiency

230Th(t,pf) 232Th, Younes and Britt, 2003. 
232Th(3He, 4He)231Th Petit e.a., 2004 230Th(n,F)

236U(t,pf)238U, Younes and Britt, 2003 237U(n,F)
238U(t,pf)240U, Younes and Britt, 2003 
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Surrogate vis. direct data for 237U
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235U(n,F) &       235u(n,2n) 
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Prompt-fission neutron spectra 

superposition of exclusive pre-fission (n,xnf) spectra  and post-fission spectra 

SA+2-x (εεεε,En)
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Prompt fission neutron spectra

S(εεεε,En) - sum of two Watt distributions:
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Kornilov, Kagalenko, Hambsch, YaF, 62, 209, 1999
pre-acceleration NE + NE from accelerated fragments
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15238U FISSION NEUTRON SPECTRUM
                    En=7 MeV
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238U FISSION NEUTRON SPECTRUM
                    E0=7 MeV
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238U FISSION NEUTRON SPECTRUM
                    E0=6 MeV
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238U FISSION NEUTRON SPECTRUM
                    En=6 MeV
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19235U(n,F) FISSION NEUTRON SPECTRUM
                    En=7 MeV
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235U(n,F) [PFNS En=7 МeV] 238U(n,F)
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235U PROMPT FISSION NEUTRON
       SPECTRUM, En=14.7 MeV

NEUTRON ENERGY, MeV

0,1 1 10

R
(E

n,
ε )

   
 

0,6

0,8

1,0

1,2

1,4

1,6
Boykov et al., 1994
JENDL-3.3
ENDF/B-VI
Maslov et al., 1999 
JEFF-3.1
ENDF/B-VII.0
present

235U PROMPT FISSION NEUTRON
       SPECTRUM, En=14.7 MeV

NEUTRON ENERGY, MeV

10
R

(E
n,

ε )
   

 

0,6

0,8

1,0

1,2

1,4

1,6
Boykov et al., 1994
JENDL-3.3
ENDF/B-VI
Maslov et al., 1999 
JEFF-3.1
ENDF/B-VII.0
present



22

235U PARTIAL FISSION NEUTRON 
             SPECTRA,  En=14.7 MeV
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Surrogate vis. direct data for 231Th(n,F)
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Surrogate vis. direct data for 230Th(n,F)& 229Th(n,F)
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Conclusions

1. SRD (d,d’f) &( α, α’F)&( 18O, 16O) for the 237U(n, F)& 
239U(n, F) support present approach (PA). 

2. Discrepancy of SD and SRD data for 231Th(n, F) is of 
systematic character, SRD is inconsistent with 
neutron data base.

3. SRD data of 232Th(3He,4He)231Th, support PA and 
discard ratio data for the emissive fission domain.

4. Importance of fission barrier structure and transition 
state spectroscopy is demonstrated.

5. First-chance fission cs. energy dependence is 
important.


