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Abstract 
 

  
 Consistent evaluation of 234U measured data base is performed.  Hauser-Feshbach-
Moldauer theory, coupled channel model and double-humped fission barrier model are 
employed.  Total, differential scattering, fission and (n,xn) data are calculated, using fission 
cross section data description as a major constraint.  The direct excitation of ground state and 
higher band levels is calculated within rigid rotator and soft (deformable) rotator model, 
respectively.  Average resonance parameters are provided, which reproduce evaluated cross 
sections in the range of 1.5 – 140 keV. 
 
 This work is performed under the Project Agreement B-404 with the International 
Science and Technology Center (Moscow).  The Financing Party for the Project is Japan. 
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234U: FISSION CROSS SECTION

NEUTRON ENERGY, EV

               FIG. 1 
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234U  CUMULATIVE  SUM  OF  LEVELS

NEUTRON  ENERGY, eV

               FIG. 2
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234U  CUMULATIVE  SUM  OF  REDUCED
                        NEUTRON  WIDTHS

NEUTRON  ENERGY, eV

               FIG. 3
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234U  LEVEL  SPACING  DISTRIBUTION

Y=D/<D>

  FIG. 4

0 1 2 3 4

F
(Y

)

0.0

0.2

0.4

0.6

0.8 THEORY  WITH  THE  
ACCOUNT  OF  MISSING

THE  SAME  IN  
QUANTILES

EXPERIMENT  IN  
QUANTILES

WIGNER  DISTRIBUTION



234U  REDUCED  NEUTRON  WIDTH
                     DISTRIBUTION
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234U  CUMULATIVE DISTRIBUTION OF
          REDUCED  NEUTRON WIDTHS
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234U TOTAL  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 7
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234U ELASTIC  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 8
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234U FISSION  CROSS  SECTION

NEUTRON  ENERGY, keV

               FIG. 9
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234U INELASTIC  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 10
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234U (n,γ)  CROSS  SECTION

NEUTRON  ENERGY, keV

               FIG. 11
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234U (n,γ)  CROSS  SECTION

NEUTRON  ENERGY, keV

               FIG. 12
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234 U: AVERAGE REDUCED
         NEUTRON WIDTH 
                  (L=0, J=0.5)

NEUTRON  ENERGY, keV

               FIG. 13
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234 U: AVERAGE REDUCED
           NEUTRON  WIDTH 
                  (L=1, J=0.5)

NEUTRON  ENERGY, keV
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234 U: AVERAGE REDUCED
           NEUTRON  WIDTH 
                  (L=1, J=1.5)

NEUTRON  ENERGY, keV
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234 U: AVERAGE REDUCED
           NEUTRON  WIDTH 
                  (L=2, J=1.5)

NEUTRON  ENERGY, keV
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234 U: AVERAGE REDUCED
           NEUTRON  WIDTH 
                  (L=2, J=2.5)

NEUTRON  ENERGY, keV
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234 U: AVERAGE FISSION  WIDTH 
                  (L=0, J=0.5)

NEUTRON  ENERGY, keV
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234 U: AVERAGE FISSION WIDTH
                 (L=1, J=0.5)

NEUTRON  ENERGY, keV

               FIG. 19
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234 U: AVERAGE FISSION WIDTH 
                  (L=1, J=1.5)

NEUTRON  ENERGY, keV
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234 U: AVERAGE FISSION  WIDTH 
                  (L=2, J=1.5) 

NEUTRON  ENERGY, keV
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234 U: AVERAGE FISSION  WIDTH 
                 (L=2, J=2.5) 

NEUTRON  ENERGY, keV

               FIG. 22
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234U TOTAL  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 23
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234U ELASTIC  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 24
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234U

EXCITATION ENERGY, MeV

                    FIG. 25
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235U

EXCITATION ENERGY, MeV

                     FIG. 26
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234U

EXCITATION ENERGY, MeV

                   FIG. 27
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235U, OUTER SADDLE

EXCITATION ENERGY, MeV

                  FIG. 28
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234U  FISSION  CROSS  SECTION

NEUTRON  ENERGY, MeV

                                   FIG. 29                             
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234U  FISSION  CROSS  SECTION

NEUTRON  ENERGY, MeV

FIG. 30
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234U: 0.043498, 2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV

               FIG. 31
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234U: 0.14335, 4+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV

               FIG.  32
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234U: 0.29607, 6+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 0.49704, 8+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 0.78629, 1- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 0.80988, 0+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 0.8493, 3- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 0.8517, 2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 0.92674, 2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 0.94785, 4+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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1 10

C
R

O
S

S
  S

E
C

T
IO

N
,  

B
A

R
N

0.0

0.1

0.2

0.3

0.4

0.5

JENDL-3.3 
ENDF/B-VI 
PRESENT
DIRECT



234U: 0.9626, 5- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 0.9686, 3+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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1 10

C
R

O
S

S
  S

E
C

T
IO

N
,  

B
A

R
N

0.00

0.02

0.04

0.06

0.08

JENDL-3.3
PRESENT
DIRECT



234U: 0.98945, 2- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV

               FIG. 43
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234U: 1.0237, 4+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV

               FIG. 44
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234U: 1.02383, 3- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV

               FIG. 45

1 10

C
R

O
S

S
  S

E
C

T
IO

N
,  

B
A

R
N

10-7

10-6

10-5

10-4

10-3

10-2

10-1

JENDL-3.3
PRESENT
DIRECT



234U: 1.0445, 0+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 1.0853, 2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U: 1.0909, 5+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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234U INELASTIC  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 49
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234U INELASTIC  CROSS  SECTION
      (CONTINUUM CONTRIBUTION)

NEUTRON  ENERGY, MeV

               FIG. 50
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234U INELASTIC  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 51
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234U (n,γ)  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 52
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234U (n,γ)  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 53
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234U  FISSION  CROSS  SECTION

NEUTRON  ENERGY, MeV

    FIG. 54     
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234U(n,f) CHANCE FISSION CONTRIBUTIONS

NEUTRON ENERGY,  MeV

               FIG. 55
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233U  FISSION  CROSS  SECTION

NEUTRON  ENERGY, MeV
   

                    FIG. 56                      
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232U FISSION  CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 57
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234U (n,2n) CROSS  SECTION

NEUTRON  ENERGY, MeV

               FIG. 58
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234U (n,3n) CROSS  SECTION

NEUTRON  ENERGY, MeV
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234U, NEUTRON MULTIPLICITY

NEUTRON ENERGY, MeV

                FIG. 60
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234U, PARTIAL NEUTRON MULTIPLICITY

INCIDENT ENERGY, MeV
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                    234U       En=20 MeV
COMPONENTS  OF  FIRST  NEUTRON
                     SPECTRUM

NEUTRON  ENERGY, MeV
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COMPONENTS  OF  FIRST  NEUTRON
                     SPECTRUM
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COMPONENTS  OF  SECOND  NEUTRON
                     SPECTRUM
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                    234U       En=8 MeV
COMPONENTS  OF  FIRST  NEUTRON
                     SPECTRUM
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COMPONENTS  OF  SECOND  NEUTRON
                     SPECTRUM
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234U FISSION NEUTRON SPECTRUM
                    E0=2 MeV

NEUTRON ENERGY, MeV

                FIG. 69

0 4 8 12

R
(E

o,
E

),
 <

E
m

>
=2

.0
10

M
eV

   
 

0.6

0.8

1.0

1.2
JENDL-3.3
ENDF/B-VI
PRESENT



234U FISSION NEUTRON SPECTRUM
                    E0=7 MeV

NEUTRON ENERGY, MeV
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234U FISSION NEUTRON SPECTRUM
                    E0=14 MeV

NEUTRON ENERGY, MeV

                FIG. 71
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234U FISSION NEUTRON SPECTRUM
                    E0=20 MeV

NEUTRON ENERGY, MeV
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234U, AVERAGE NEUTRON ENERGY

NEUTRON ENERGY, MeV
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234U:   En=1.2 MeV

NEUTRON  ENERGY, MeV

               FIG.74
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234U: En=2.6 MeV

NEUTRON  ENERGY, MeV
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234U:     En=3.55 MeV

NEUTRON  ENERGY, MeV
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234U :   En=6.1 MeV

NEUTRON  ENERGY, MeV
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234U:      En=11.8 MeV

NEUTRON  ENERGY, MeV
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234U:   En=14.05 MeV

NEUTRON  ENERGY, MeV
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234U:   En=18 MeV

NEUTRON  ENERGY, MeV
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234U   En= 20 MeV

 COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV

               FIG. 81
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234U   En= 14 MeV

 COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV
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234U   En= 10 MeV

 COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV
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234U   En= 8 MeV

 COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV
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234U   En= 6 MeV

 COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV

               FIG. 85
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234U   En= 20 MeV

COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV

               FIG. 86
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234U   En= 14 MeV

COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV
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234U   En= 10 MeV

COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV
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234U   En= 8 MeV

COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV
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234U   En= 20 MeV

COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV
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234U   En= 14 MeV

COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV
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