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233Pa  CUMULATIVE  SUM  OF  LEVELS

NEUTRON  ENERGY, eV

               FIG. 1             
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233Pa CUMULATIVE  SUM  OF  REDUCED
                       NEUTRON  WIDTHS

NEUTRON  ENERGY, eV

                 FIG. 2
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233Pa LEVEL SPACING DISTRIBUTION

Y=D/<D>

  FIG. 3
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233Pa REDUCED NEUTRON WIDTH
                         DISTRIBUTION

X=Γn
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  FIG. 4
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233Pa CUMULATIVE PORTER-THOMAS
         DISTRIBUTION OF REDUCED
         NEUTRON WIDTHS

(Γn
0/<Γn

0)1/2

     FIG. 5
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233Pa  TOTAL  CROSS  SECTION

     NEUTRON  ENERGY, eV

                    FIG. 6
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233Pa  ELASTIC  CROSS  SECTION

     NEUTRON  ENERGY, eV

                    FIG. 7
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233Pa  FISSION  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 8
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233Pa  (n,γ)  CROSS  SECTION

     NEUTRON  ENERGY, eV

                    FIG. 9
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233Pa  INELASTIC  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 10

0.05

C
R

O
S

S
  S

E
C

T
IO

N
, B

A
R

N

0

1

2

  1
/   2

/   3
/

1
2
3

ENDF/B-VI
JENDL-3.3

PRESENT

decay of 1-, 2- (s-wave) states 
decay of 0+,1+, 2+, 3+ (p-wave) states 
decay of 0-,1-, 2-,3-,4- (d-wave) states 



233 Pa: AVERAGE LEVEL SPACING 
                        (L=0, J=1)

NEUTRON  ENERGY, eV

               FIG. 11
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233 Pa: AVERAGE LEVEL SPACING 
                        (L=0, J=2)

NEUTRON  ENERGY, eV

               FIG. 12
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233 Pa: AVERAGE LEVEL SPACING 
                        (L=1, J=0)

NEUTRON  ENERGY, eV

               FIG. 13
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233 Pa: AVERAGE LEVEL SPACING 
                        (L=1, J=3)

NEUTRON  ENERGY, eV

               FIG. 14
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233 Pa: AVERAGE REDUCED
         NEUTRON WIDTH 
                  (L=0, J=1)
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233 Pa: AVERAGE REDUCED
         NEUTRON WIDTH 
                  (L=0, J=2)
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233 Pa: AVERAGE REDUCED
         NEUTRON WIDTH 
                  (L=1, J=0)
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233 Pa: AVERAGE REDUCED
         NEUTRON WIDTH 
                  (L=1, J=1)
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233 Pa: AVERAGE REDUCED
         NEUTRON WIDTH 
                  (L=1, J=2)

NEUTRON  ENERGY, eV
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233Pa  TOTAL  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 20
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233Pa  ELASTIC  CROSS  SECTION

     NEUTRON  ENERGY, eV

                    FIG. 21
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233Pa

EXCITATION ENERGY, MeV

                    FIG. 22
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234Pa

EXCITATION ENERGY, MeV

               FIG. 23
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233Pa

EXCITATION ENERGY, MeV

                  FIG. 24
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233Pa  FISSION  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 25
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233Pa  FISSION  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 26
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233Pa: 0.0067, 1/2- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.0572, 7/2- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.0706, 5/2- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.0865, 5/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.0947, 3/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.1036, 7/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.1090, 9/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV

               FIG. 33
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233Pa: 0.1634, 11/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.1691, 1/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV

               FIG. 35
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233Pa: 0.1792, 9/2- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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1 2 3 4

C
R

O
S

S
  S

E
C

T
IO

N
,  

B
A

R
N

0.00

0.02

0.04

0.06

JENDL-3.2
PRESENT



233Pa: 0.2017, 3/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.2123, 5/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.2379, 9/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.2573, 5/2- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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1 2 3 4

C
R

O
S

S
  S

E
C

T
IO

N
,  

B
A

R
N

0.00

0.05

0.10

0.15

JENDL-3.3
PRESENT



233Pa: 0.2796, 7/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.3004, 7/2- LEVEL EXCITATION

NEUTRON  ENERGY,  MeV
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233Pa: 0.3061,  7/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV

               FIG. 43

1 2 3 4

C
R

O
S

S
  S

E
C

T
IO

N
,  

B
A

R
N

0.00

0.05

0.10

JENDL-3.3
PRESENT



233Pa: 0.3661, 9/2+ LEVEL EXCITATION

NEUTRON  ENERGY,  MeV

               FIG. 44
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233Pa  INELASTIC  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 45
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233Pa  INELASTIC  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 46
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233Pa  INELASTIC  CROSS  SECTION
      (CONTINUUM CONTRIBUTION)

     NEUTRON  ENERGY, MeV

                    FIG. 47
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233Pa  (n,γ)  CROSS  SECTION

     NEUTRON  ENERGY, eV

                    FIG. 48

103 104 105 106

C
R

O
S

S
  S

E
C

T
IO

N
, B

A
R

N

10-5

10-4

10-3

10-2

10-1

100

101

JEF
ENDF/B-VI
JENDL-3.3
PRESENT
(n,γn') 



233Pa  FISSION  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 49
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233Pa(n,f) CHANCE FISSION CONTRIBUTIONS

NEUTRON ENERGY,  MeV
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232Pa  FISSION  CROSS  SECTION        

NEUTRON  ENERGY,  MeV

               FIG. 51
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231Pa  FISSION  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 52
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233Pa  (N,2N)  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 53
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233Pa  (N,3N)  CROSS  SECTION

     NEUTRON  ENERGY, MeV

                    FIG. 54

12 16 20

C
R

O
S

S
  S

E
C

T
IO

N
, B

A
R

N

0.0

0.5

1.0

1.5
ENDF/B-VI
JENDL-3.3
JEF-2
PRESENT



233Pa, NEUTRON MULTIPLICITY

INCIDENT ENERGY, MeV

                 FIG. 55
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233Pa, NEUTRON MULTIPLICITY

INCIDENT ENERGY, MeV

                 FIG. 56
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                    233Pa       En=20 MeV
COMPONENTS  OF  FIRST  NEUTRON
                     SPECTRUM

NEUTRON  ENERGY, MeV
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COMPONENTS  OF  SECOND  NEUTRON
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                    233Pa       En= 20 MeV
COMPONENTS  OF  FOURTH  NEUTRON
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COMPONENTS  OF  FIRST  NEUTRON
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                    233Pa       En= 14 MeV
COMPONENTS  OF  SECOND  NEUTRON
                     SPECTRUM
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COMPONENTS  OF  THIRD  NEUTRON
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COMPONENTS  OF  FIRST  NEUTRON
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COMPONENTS  OF  SECOND  NEUTRON
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233Pa FISSION NEUTRON SPECTRUM
                    En=2 MeV

NEUTRON ENERGY, MeV

                FIG. 66
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233Pa FISSION NEUTRON SPECTRUM
                    En=7 MeV
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233Pa FISSION NEUTRON SPECTRUM
                    En=14 MeV

NEUTRON ENERGY, MeV
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231Pa FISSION NEUTRON SPECTRUM
                    En=20 MeV

NEUTRON ENERGY, MeV

                FIG. 69
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233Pa, AVERAGE NEUTRON ENERGY

INCIDENT ENERGY, MeV

                 FIG. 70
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233Pa   En= 20 MeV

 COMPARISON WITH JENDL-3.3
  AND ENDF/B-VI 

NEUTRON ENERGY, MeV

               FIG. 71
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233Pa   En= 14 MeV

 COMPARISON WITH JENDL-3.3

NEUTRON ENERGY, MeV

               FIG. 72
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233Pa   En= 10 MeV

 COMPARISON WITH JENDL-3.3 

NEUTRON ENERGY, MeV

               FIG. 73
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233Pa   En= 8 MeV

 COMPARISON WITH JENDL-3.3 

NEUTRON ENERGY, MeV

               FIG. 74
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233Pa   En= 6 MeV

 COMPARISON WITH JENDL-3.3 

NEUTRON ENERGY, MeV

               FIG. 75
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cable: INATOM VIENNA
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telephone: (43-1) 2600-21710
 Online:  TELNET or FTP: iaeand.iaea.org 

  username:  IAEANDS for interactive Nuclear Data Information System 
  usernames:  ANONYMOUS for FTP file transfer; 
   FENDL2 for FTP file transfer of FENDL-2.0; 
   RIPL for FTP file transfer of RIPL; 
   NDSONL for FTP access to files saved in “NDIS” Telnet session. 
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