Cross section (barns)

ENDF/B-VII.1 PA-233

Principal cross sections

10%
10°
10°
1
10~ — “‘\
10°
— total
—— absorption
-1 — elastic
10~ —— gamma production
2 AN
107 T 5] ] ] = » "
10 10 10 10 10 10 10

Energy (MeV)




ENDF/B-VII.1 PA-233

resonance total cross section

102

Cross section (barns)

1 — total

107’

Energy (MeV)




ENDF/B-VII.1 PA-233

resonance total cross section

10* 5

=

o
w
I

Cross section (barns)
o
N
I

10*

1 — total

107

Energy (MeV)

107




ENDF/B-VII.1 PA-233

resonance total cross section

total

=

o
w
I

Cross section (barns)
o
N
I

10*

Ubuuou

107

Energy (MeV)




ENDF/B-VII.1 PA-233

resonance total cross section

=
o
N

Cross section (barns)

10*

— total

10™

Energy (MeV)




ENDF/B-VII.1 PA-233

resonance absorption cross sections

10°

Cross section (barns)

=

o
[EEN
I

capture

107’

Energy (MeV)

107




ENDF/B-VII.1 PA-233

resonance absorption cross sections

10* =

=

o
w
|

N

Cross section (barns)
o
I

o
[EEN
I

capture

107

Energy (MeV)

|
o|
(6]




ENDF/B-VII.1 PA-233

resonance absorption cross sections

103E
- ncaptrre
‘.%102?””& ' ”
: Il
g 101—-“}\Ju ! UU N
5 W\] &J U ]
O | U
|
100—E J U u_—
10 |

Energy (MeV)




ENDF/B-VII.1 PA-233
resonance absorption cross sections

capture
---- fission

Cross section (barns)

Energy (MeV)




ENDF/B-VII.1 PA-233
UR total cross section

| | I
— Inf. Dil.
100 b i
1b
)
-
= I
=
(-
O
O
(D) i
V)
V)
V)
o
@)
lol | | | | | | LI I | | | | | | LI I | | | | LI
107 103 10 10t

Energy (MeV)




ENDF/B-VII.1 PA-233
UR elastic cross section

| | I

— Inf. Dil.

—— 100 b

— 1b
)
-
G
o
(-
O
O
(D)
V)
V)
V)
o
@) \

lol | | | | | | LI I | | | | | | LI I | | | | LI
107 103 10 10t

Energy (MeV)




ENDF/B-VII.1 PA-233

UR fission cross section
| | I
— Inf. Dil.
< 100D
1b
-6
107 - [
- L
S i
8 B
(-
ie) I
O L
(D)
)
U) -
)
o
O |
10-7 1 1 1 1 1 1 LI I 1 1 1 1 1 1 LI I 1 1 1 1 LI
10™ 103 10 10t

Energy (MeV)




ENDF/B-VII.1 PA-233
UR capture cross section

Cross section (barns)

10°

=

o
[N
I

1 —— inf. Dil.
1 —— 1000

1b

10™

1073

Energy (MeV)

1072

1071




ENDF/B-VII.1 PA-233
Heating

102 | I

— heating

Heating (MeV/reaction)
o
I

[ [ [
10 10

Energy (MeV)




Damage (MeV-barns)

|

ol
(63
I

ENDF/B-VII.1 PA-233
Damage

100 I I

—— damage

|

oI
(BN
I

[N

<)
N
I

|

OI
w
I

H

ol
1SN
|

|

OI
(o)
I

=
o
o
{
=
oI
(o)
=
o
\l

[ [
10

[
1073

Energy (MeV)




Cross section (barns)

ENDF/B-VII.1 PA-233
Non-threshold reactions

104 I I I I I

— (n,gma)

=

o
w
I

=

o
N
I

|

o
=
I

[ [ [
101t 10 10”7 10 10

Energy (MeV)




ENDF/B-VII.1 PA-233
Principal cross sections

12 I I

=
co o
I I

Cross section (barns)
(@)}
I

total

absorption

elastic

gamma production

0 10 20

I
30

Energy (MeV)

40 50

60




ENDF/B-VII.1 PA-233
Heating

80

D ~
o o
I I

o)
o
|

w
o
|

Heating (MeV/reaction)
S S
I I

=
o
|

— heating

o
o

10

20

I
30

Energy (MeV)

40 50 60




Damage (MeV-barns)

ENDF/B-VII.1 PA-233
Damage

0.6 '

—— damage

O
&
|

o
~
I

O
w
|

—
N
|

=
=
I

o
o
o

10 20

I
30

Energy (MeV)

40 50 60




Cross section (barns)

ENDF/B-VII.1 PA-233
Non-threshold reactions

| |
(n,gma)

101 -
107 -
10 —
107 -
10™ —

[ [ [ [ [

0 10 20 30 40 50

Energy (MeV)

60




ENDF/B-VII.1 PA-233
Inelastic levels

350 '

*1073
300

N
a1
o

N
o
o

150

Cross section (barns)
o
o
|

o)
o
I

(n,n*1)
(n,n*2)
(n,n*3)
(n,n*4)

0 10 20

I
30

Energy (MeV)

40

50

60




ENDF/B-VII.1 PA-233
Threshold reactions

25 ' '
— (X
— (n,2n)
— (n,3n)
/\20— - (n1n*) —
g — (n,2np)
®
®)
~ 1.5 -
c
O
O
Q
N 1.0 —
)
n
O
@)
0.5 i
0.0 | | = | T
0 10 20 30 40 50 60

Energy (MeV)




ENDF/B-VII.1 PA-233
Threshold reactions

3.0 ' '

(n,n*c)
(n,p)

N
&
|

N
o
|

Cross section (barns)
- -
o o
I I

O
&
I

o
o

I
10 20 30

Energy (MeV)

o 4T—




Cross section (barns)

ENDF/B-VII.1 PA-233
Threshold reactions

Energy (MeV)

250, ' '
*10
— (n,xp)
=
- ﬂ,p*
2004 — b -
— (n,p*3)
150 — =
100 — =
50 —
0 | | | | |
0 10 20 30 40 50 60




Cross section (barns)

ENDF/B-VII.1 PA-233
Threshold reactions

(n,p*4)
(n,p*5)
(n,p*6)
(n,p*7)
(n,p*8)

Energy (MeV)

18




ENDF/B-VII.1 PA-233
Threshold reactions

2?2 | |

s

10 — (n,p*9)
—— (n,p*10)
— (n,prlY)

207 — (mp12)

g — (np*13)

@

O

-

9

3]

)

0 10

7))

n

=

O

5_
0) | |
2 4 6 8 10 12 14 16

Energy (MeV)




ENDF/B-VII.1 PA-233
Threshold reactions

20 | |
10712
18 —— (n,p*14)
— (n,p*1Y5)
— (n,p*16)
16_ - (n1p*17)
— (n,p*18)
14 —

=
N
I

Cross section (barns)
o
I

2 4 6 8 10 12 14 16
Energy (MeV)




Cross section (barns)

ENDF/B-VII.1 PA-233
Threshold reactions

(n,p*19)
(n,p*20)
(n,p*21)
(n,p*22)
(n,p*23)

4 6 8 10 12 14 16
Energy (MeV)

18




ENDF/B-VII.1 PA-233
Threshold reactions

18

*107
16 —

Cross section (barns)

= - =
EEN o o o N AN
I I I I I I

N
I

o

—— (n,p*o)

o

10

20

I
30

Energy (MeV)

40 50 60







ENDF/B-VII.1 PA-233

angular distribution for elastic




Fission nubar

ENDF/B-VII.1 PA-233
Total fission nubar

15

I
30

Energy (MeV)

45 60




ENDF/B-VII.1 PA-233
Delayed nubar

28 '
*107

26 —

N
~
I

Delayed nubar
N
I

N
o
|

0 15 30

Energy (MeV)

45 60




Probability

ENDF/B-VII.1 PA-233
Delayed neutron spectra

100 1 IIIIIII | | IIIIIII | Ll L L 1ll | | |

|
=
[MEN

-2
10 4 ——__group 6 filac 0.0401 deg

hake 3.290E-08

._, '@ |

e
e ——
||||I

10 10™

10 102
Energy (MeV)

10 10°




//////
<\







Photon emission for (n,3n)

\Em\)\\!\?j
s O v
@\“ z —
S /_/
——
4 /
-




Photon emission for fission




ENDF/B-VII.1 PA-233
Photon emission for (n,n*)p




P
& %







ENDF/B-VII.1 PA-233
Photon emission for (n,gma)

LronieN




ENDF/B-VII.1 PA-233
hoton emission for (n,p*c) ‘

S
. .




Gamma Prod (barns/MeV)

ENDF/B-VII.1 PA-233
thermal capture photon spectrum

=

o
N
|

=

o
[EEN
I

=

o
o
|

=
oI
[IEN

-

o

| |
2 4

Gamma Energy (MeV)




ENDF/B-VII.1 PA-233

14 MeV photon spectrum

10t -

= = =

S, = =
(0] ol N
I I I

[N
[EEY

Gamma Prod (barns/MeV)
S

=

oI
[BEN
N

I
10

Gamma Energy (MeV)

15 20




ENDF/B-VII.1 PA-233
Particle heating contributions

1.6 ' '

1.4 —— protons

MeV/collision
o
(0]
|

0.0 | — |
0) 10 20 30

Energy (MeV)

40 50 60




ENDF/B-VII.1 PA-233
Recoll Heating

80

Ul D ~
o o o
I I I

Heating (MeV/reaction)
8 &
I I

recoil heating

I I
30 40

Energy (MeV)

50 60




Cross section (barns)

*1073

ENDF/B-VII.1 PA-233
Particle production cross sections

250

200 —

=

a1

o
I

100 —

o)
o
|

—— protons

10 20

I
30

Energy (MeV)

40 50

60




ENDF/B-VII.1 PA-233
protons from (n,x)

NS\NCOQ




ENDF/B-VII.1 PA-233
protons from (n,n*)p

e
— r
0
7
% 1 ) 1L i § J\H
2 it
0 | L
g 40
(P4
‘%Q S5
<<>>®ﬁ
L o




ENDF/B-VII.1 PA-233
protons from (n,2np)

34| |

LraontieN
\
VA
/
/
/
/
/
/
yAR




ENDF/B-VII.1 PA-233
angular distribution for (n,p*0) proton

310
J ! ST
g g >~
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} © <&

o, “o >ﬁ ke

O“‘//}@ @ v




ENDF/B-VII.1 PA-233
angular distribution for (n,p*0) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*1) proton

310
J ! ST
g g >~
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} © <&

o, “o >ﬁ ke

O“‘//}@ @ v




ENDF/B-VII.1 PA-233
angular distribution for (n,p*1) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*2) proton

310
J ! ST
g g >~
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} © <&

o, “o >ﬁ ke

O“‘//}@ @ v




ENDF/B-VII.1 PA-233
angular distribution for (n,p*2) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*3) proton

310
J ! ST
g g >~
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} © <&

o, “o >ﬁ ke

O“‘//}@ @ v




ENDF/B-VII.1 PA-233
angular distribution for (n,p*3) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*4) proton

310
J ! ST
g g >~
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} © <&

o, “o >ﬁ ke

O“‘//}@ @ v




ENDF/B-VII.1 PA-233
angular distribution for (n,p*4) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*5) proton

310
J ! ST
g g >~
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} © <&

o, “o >ﬁ ke

O“‘//}@ @ v




ENDF/B-VII.1 PA-233
angular distribution for (n,p*5) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*6) proton

310
J ! ST
g g >~
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} © <&

o, “o >ﬁ ke

O“‘//}@ @ v




ENDF/B-VII.1 PA-233
angular distribution for (n,p*6) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*7) proton

310
J ! ST
g g >~
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} © <&

o, “o >ﬁ ke

O“‘//}@ @ v




ENDF/B-VII.1 PA-233
angular distribution for (n,p*7) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*8) proton

310 °
J ! ST
2 g > >
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} o <&

SR

O“‘//}@ < 2%




ENDF/B-VII.1 PA-233
angular distribution for (n,p*8) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*9) proton

310 °
J ! ST
2 g > >
2 ) o
> 40 2 S
<5 }gﬂ > S

2Ll j} o <&

SR

O“‘//}@ < 2%




ENDF/B-VII.1 PA-233
angular distribution for (n,p*9) proton

310
5 Sl
2 e

< N <

e 2 2>> Vv




ENDF/B-VII.1 PA-233
angular distribution for (n,p*10) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

SN gt

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*10) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*11) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

SR P

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*11) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*12) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

S Pt

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*12) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*13) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

SR et

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*13) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*14) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

S P

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*14) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*15) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

 Zo o

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*15) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*16) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

S gt

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*16) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*17) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

SN e

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*17) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*18) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

SN e

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*18) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*19) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

S P

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*19) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*20) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

SN gt

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*20) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*21) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

SN gt

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*21) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*22) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

SN Pt

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*22) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
angular distribution for (n,p*23) proto

310 °
% ] ST
Jo. g > =
2 o

-1 A\
> 40 2 S

P >[ > <

2Ll j} o <

SN e

O“‘//}@ k=% VL




ENDF/B-VII.1 PA-233
angular distribution for (n,p*23) proto

0,
Q ]
5 Sl
2 e
” 40 e oo
< N <
%, 2 i




ENDF/B-VII.1 PA-233
protons from (n,p*c)

01 /”K
o M //WPN\
% 0
) 10
(N
% i H«J.JJJMJ
C [
3 | Lk
e
S, S
< @)@0 >
= {OO S




