Cross section (barns)

ENDF/B-VII NP-237

Principal cross sections

=
o
AN
I

=

o
w
I

10t -
100 — — total
—— absorption
— elastic
) —— gamma production
10—

H

o
N
|

10t 101° 10° 10® 107 10° 10° 10% 102 107 10t

Energy (MeV)




Cross section (barns)

ENDF/B-VII NP-237

resonance total cross section

=

o
w
I

=

o
N
I

4 — total

107’

Energy (MeV)




ENDF/B-VII NP-237

resonance total cross section

1 — total
~~ 3 | |
g 10 ﬂ
®
=)
c
S |
5 |
3
%) 10 ﬂ -
2] E
9 C
] \} \/\f k:
10t .
107 1073

Energy (MeV)




=
o

Cross section (barns)

10*

=

o
N
I

ENDF/B-VII NP-237

resonance total cross section

total

)
|

I

107

Energy (MeV)




ENDF/B-VII NP-237

resonance total cross section

— total

=
o
N

Cross section (barns)

10*

10™

Energy (MeV)

1073




ENDF/B-VII NP-237

resonance total cross section

10%

Cross section (barns)

— total

1071

Energy (MeV)




ENDF/B-VII NP-237

resonance total cross section

10*

Cross section (barns)

— total

10°

Energy (MeV)




Cross section (barns)

ENDF/B-VII NP-237
resonance absorption cross sections

capture
----- fission

=

o
w
|

=
o
N
|

=
o
=
I

=

o
o
|

|
Ol
N
I
N
N

—— -
i —_————

Energy (MeV)




ENDF/B-VII NP-237

o
||||||| —i
] |l|lr||lllll...d. |
nnnunn:n:n:
T,
S ~
c
ie)
e | -
(&)
D
(7))
(7))
(7))
@)
—
&)
e e L
c | - o=l
e
o
P /7
:
w6 _— -
b C «/\\
a t.“ T ~o
(@ NN7)) \\\\
o) S @ c--
O ..
o | °F~ T
n 1 ///
qv] ! S
| N
c I \
s L 15
|
) _ _ _ _ _ _ S
— — (QV|
(90) (V) — o 1 1
o o (@) (@) (@) o
— —i —i — — —

(suJeq) uonoas ssoI)D

Energy (MeV)




Cross section (barns)

ENDF/B-VII NP-237
resonance absorption cross sections

10° -
— ﬂcapture N
--- ||fission A
102 _ \} \ j “ L
10" | U\} ! \/ h : w l (
| i u
] i n
I i/ H
R u
10° — y W Pt / | -
i I TR |
) :: ll :: ":“ 1 :In ::
I l||| :I 'Illll l“:: 1 1
1 AT R kl:
10 ~ — o I|:| |::‘ l":l’lll I —
. AT R A A T
:‘l‘ } ::Il :I,’ 1) K “:::lll ::p Al ! i‘ |
B A A S R I A T T e
-2 1N A "'l I ol I: i :,l:' [ on LWL '. i :l I I ‘ 0o !
10 — by Ill o :| | l' l: “ I 1 :: " I’ ‘l:'" Lol - |: II Ih :E::I: :I I | il: " "I: -
i ) n': o, 1 i :ll i 1“1:, v/ [ g/ N "::" V::ld i Hl i 'n}l! h :: !n:u::';:ln:
Cor :‘I ” NI I:l' ! vy \JI’I\ y u'lII I ,,: :I:::lw':l:ll :| | ::l:h,l,p::l
T S i o | gty Ui g ||"||l:|||"|. ]
N AR R A TR L
10' / g ol '”I'l.l ; ; ; Ll ; Il .I.| L ;".'".' |II il

Energy (MeV)

107




ENDF/B-VII NP-237

resonance absorption cross sections

1073

(suJeq) uonoas ssoI)D

Energy (MeV)




Cross section (barns)

ENDF/B-VII NP-237
resonance absorption cross sections

capture

H
o
[
\
D
Y

IIIIIII
\

-
—_—
——
-
-
-

Energy (MeV)




Cross section (barns)

ENDF/B-VII NP-237
resonance absorption cross sections

) capture ) B

1 -————- fissioq ____________________________ et L
100 E -
10-1 E -
10-2 E -
100 101

Energy (MeV)




ENDF/B-VII NP-237
UR total cross section

— Inf. Dil
4 ----- 100 b
~~
(7))
c
| -
@©
®)
N
(=
O
-
(@)
(D)
(0]
(7))
(7))
@)
| -
@)
101 1 1 1 1 I 1 1 1 1 1 1 1 1

Energy (MeV)




ENDF/B-VII NP-237
UR elastic cross section

— Inf. DIl
----- 100 b
~~
(7))
c
| -
@©
o)
N
(=
O
-
(@)
D
(0]
(7))
(7))
@]
| -
@)
101 1 1 1 1 I 1 1 1 1 1 1 1

10
Energy (MeV)

1072




Cross section (barns)

ENDF/B-VII NP-237
UR fission cross section

10-1 | | | | I | | | | | | |

Energy (MeV)




ENDF/B-VII NP-237
UR capture cross section

=
o
[EEN

Cross section (barns)

Energy (MeV)




ENDF/B-VII NP-237
Heating

102 | I

— heating

|

o
=
I

=

o
(@)
|

=

ol
=
I

Heating (MeV/reaction)

10t 101° 10° 10® 107 10° 10° 10% 102 107 10t

Energy (MeV)




ENDF/B-VII NP-237
Damage
| |

—— damage

|

<
[N
I

=

ol
N
I

[EEN

=)
w
I

Damage (MeV-barns)

-6
10 i i i i i i i i i i
10 101° 10° 10® 107 10® 10° 10* 10° 10° 107

Energy (MeV)




Cross section (barns)

ENDF/B-VII NP-237

Non-threshold reactions

104 | I I

fission
— ma)

|

o
=
I

[EEY

o
o
|

|

oI
(BN
I

107 —

II| |

| | | ’ | |
10t 101° 10° 10® 107 10° 10° 10% 102 107 10t

Energy (MeV)




Cross section (barns)

N
I

ENDF/B-VII NP-237
Principal cross sections

8 I I I

\l
|

o
|

ol
|

N
I

w
|

[

total
absorption

I I I I
10 12 14 16

Energy (MeV)

18 20




ENDF/B-VII NP-237
Heating

70

Heating (MeV/reaction)
N w S o1 o
o o o o o
I I I I I

=
o
|

— heating

I
10

Energy (MeV)

15 20




ENDF/B-VII NP-237
Damage

250 '

*10°3
—— damage

200 —

=

a1

o
I

Damage (MeV-barns)
2
I

o))
o
|

I I I
8 10 12

Energy (MeV)

I I I
14 16 18 20




= =

o o
N o
| |

Cross section (barns)

=
ol

ENDF/B-VII NP-237
Non-threshold reactions
| | | |

— fission

N

Energy (MeV)

N
o




ENDF/B-VII NP-237
Inelastic levels

500 '

*1073

400 —

w

o

o
|

200

Cross section (barns)

100

I
10

Energy (MeV)

15 20




ENDF/B-VII NP-237
Inelastic levels

120 '
*107
— (n,n*6)

lOO— - (n1n*7)
—~ — (n,n*8)
) — (n,n*9)
= — (n,n*10)
@ 80
=
S
= 60
(&)
]
7))}
B 40—
O
@)

20 —

0) T I [

0 1 3 4 5

Energy (MeV)




Cross section (barns)

ENDF/B-VII NP-237
Inelastic levels

Energy (MeV)

100 '
%107
— (n,n*11)
— (n,n*12)
80 — — (n,n*13)
— (n,n*14)
— (n,n*15)
60 —
40 —
20 —
0) | I
0) 1 3 )




Cross section (barns)

ENDF/B-VII NP-237
Inelastic levels

Energy (MeV)

100 '
%107
— (n,n*16)
— (n,n*17)
80 — — (n,n*18)
— (n,n*19)
— (n,n*20)
60 —
40 —
20 —
= —— —
0) | I
0) 1 3 )




ENDF/B-VII NP-237
Inelastic levels

50

*1073

1N
o
I

Cross section (barns)
S
I

=
o
I

w
o
|

(n,n*21)
(n,n*22)
(n,n*23)
(n,n*24)
(n,n*25)

Energy (MeV)




ENDF/B-VII NP-237
Inelastic levels

35 I I
%107
— — (n,n*26)
30 —  (n,n*27)
—~ — (n,n*28)
2. — (n,n*29)
= 25— — (n,n*30)
©
2
-
9
O
Q
n
0N
n
o
O

Energy (MeV)




ENDF/B-VII NP-237
Inelastic levels

35 | |
*107

30

Cross section (barns)
= = ) N
o o1 o o1
I I I I

ol
|

— (n,n*31)

I I I
8 10 12

Energy (MeV)

I I
14 16

I
18

20




ENDF/B-VII NP-237
Threshold reactions

1.6 I I I

e
N H
I I

=
o
I

Cross section (barns)
o o
o 0
I I

o
~
I

Energy (MeV)







ENDF/B-VII NP-237

angular distribution for (n,n*1)

SODI00Q




Q'Q, Q0
6 &
\l (,0

Y—A,
r 8
J A
= SOD\0\A

(ZxU‘U) 1o} uonngLasip sejnbue
LEC-dN lIN-9/4dN3




SOD\00N

o
—\

(s,U‘U) 10} uonNQLISIp Jfejnbue
LEC-dN lIN-9/4dN3




Q'Q, Q0
6 &
\l (,0

SRS

=
o
-
—\

(7xU‘u) J0J uonngiisip renbue
LEC-dN [IA-9/4AdN4




Q'Q, Q0
6 &
\l (,0

SRS

=
o
-
—\

(G4U‘U) 10} uonngLasip sejnbue
LEC-dN lIN-9/4dN3




Q'Q, Q0
6 &
\l (,0

SRS

=
o
-
—\

(9,U‘U) 10} uonnqLasip sejnbue
LEC-dN lIN-9/4dN3




¢
c}ﬁ\
0" (P

9

SRS

=
o
-
—\

(/U‘u) 1o} uonngiisip renbue
LEC-dN [IA-9/4AdN4




Q'Q, Q0
6 &
\l (,0

SRS

=
o
-
—\

(8,U‘U) 10} uonnqLisip sejnbue

LEC-dN lIN-G/4AaNd




Q'Q, Q0
6 &
\l (,0

9
AA .
J A
= SQD\00NA

(6xU‘U) 10} uonnqLasip sejnbue
LEC-dN lIN-9/4dN3




(0T«U‘U) J0j uonNQLISIp Jenbue
L€2-dN IIA-9/4aN3

SOD\0\A




Q'Q, Q0
6 &
\l (,0

/

(TT«U'u) Joj uonnquisip Jenbue
/€2-dN lIA-9/4aN3




(2T«U'u) Joj uonnquisip Jenbue
/€2-dN lIA-9/4aN3

SOD\0\A




(ET«U‘U) J0} uoNNQLISIP Jejnbue
L€2-dN IIA-9/4aN3

SOD\0\A




Q'Q, Q0
6 &
\l (,0

9
AA .
‘ A
= SQD\00NA

(#T«u‘u) 1oy uonnquisip Jenbue
/€2-dN lIA-9/4aN3




Q'Q, Q0
6 &
\l (,0

9
AA .
‘ A
= SQD\00NA

(GT«U‘u) Joj uonnquisip Jenbue
/€2-dN lIA-9/4aN3




(9T.U‘U) J0j uonNqLISIp Jenbue
L€2-dN IIA-9/4aN3

SOD\0\A




Q'Q, Q0
6 &
\l (,0

(LT«U'u) Joj uonnquisip senbue
/€2-dN lIA-9/4aN3




(8T«U‘U) 10} uoNNQLISIP Jenbue
L€2-dN IIA-9/4aN3

SOD\0\A




Q'Q, Q0
6 &
\l (,0

9
AA .
J A
= SQD\00NA

(6T«U‘U) J0} uonNQLISIP Jenbue
L€2-dN IIA-9/4aN3




Q'Q, Q0
6 &
\l (,0

(0zu‘u) Joj uonnaisip Jenbue
/E¢-dN IIN-9/4AdN4




Q'Q, Q0
6 &
\l (,0

9
F AA .
‘ A
= SQD\00NA

(TZ«u'u) 1oj uonnquisip Jejnbue
/€2-dN lIA-9/4aN3




Q'Q, Q0
6 &
\l (,0

9
AA .
‘ A
= SQD\00NA

(2zxu‘u) 10} uonnguisip renbue
LEC-dN [IA-9/4AdN4




(gzu‘u) Joj uonnausip Jenbue
/E¢-dN IIN-9/4AdN4

SOD\0\A




Q'Q, Q0
6 &
\l (,0

9
AA .
‘ A
= SQD\00NA

(¥Z«u‘u) 10} uonnquisip renbue
L€2-dN IIA-9/4aN3




Q'Q, Q0
6 &
\l (,0

9
AA .
‘ A
/
= SQD\00NA

(GzxUu‘u) J0j uonnguisip renbue
L€2-dN IIA-9/4aN3




(9zu‘u) Joj uonnaisip Jenbue
/E¢-dN IIN-9/4AdN4

SOD\0\A




Q'Q, Q0
6 &
\l (,0

9
AA .
J A
= SQD\00NA

(LzxUu'u) 10} uonnguisip renbue
L€2-dN IIA-9/4aN3




(gzu‘u) Joj uonnausip Jenbue
/E¢-dN IIN-9/4AdN4

SOD\0\A




(6z«u‘u) J0j uonnaisip Jenbue
/E¢-dN IIN-9/4AdN4

SOD\0\A




SOD\00N

=
<\
o
—\

(0gxu‘u) Joy uonnaisip Jenbue
/E¢-dN IIN-9/4AdN4




Q'Q, Q0
6 &
\l (,0

(TE€«U'U) o) uonnquisip Jejnbue

LEC-dN lIN-G/4AaNd

SOD\00N




Fission nubar

ENDF/B-VII NP-237
Total fission nubar

6.0

5.5

5.0 —

4.5

4.0

3.5

3.0 -

2.5

0

I
10

Energy (MeV)

15 20




> S 1
'\QQ
> /oS
%
e S >
/%0/ G L

DN ¢ 4
& N 77\ A
= N T G
SN r N
& ore

(uz‘u) 10J UOISSIWS UOLNBN
L€Z-dN lIN-9/4AN3




X
<

X
N2NO0Q

(ug‘u) 10J UOISSIWD UOLNBN
L€Z-dN lIN-9/4AN3




Neutron emission for fission

ENDF/B-VII NP-237

NONSOQ




X
N2NO0Q

(uf7‘u) 10J UOISSIWS UOLNBN
L€Z-dN lIN-9/4AN3




< > o
& [
1

i L

(0,U‘U) 10J UOISSIWD UOLNBN
L€Z-dN lIN-9/4AN3

/////

NONSOQ




1

*1073

1

=
=
|

=
o
|

Delayed nubar

ENDF/B-VII NP-237
Delayed nubar

3 I

2_

©
|

I
10

Energy (MeV)

15 20




Probability

ENDF/B-VII NP-237
Delayed neutron spectra

100 3 ] ] ] ] 1 1 1] I ] ] ] ] 1 1 1] ] ] ] ] | I | £
F e I Il' 1 B
= L |
-1

10 ~ — | C
B ] E
i s L
1 —— group 1 frac 0.0318 decay/shake 1.249 i
| —— group 2 frac 0.1954 decay/shgke 3-678E-10 i

—— group 3 frac 0.1663 decay/shake 1.065E-09

— group 4 frac 0.4569 decay/shake 3.140E-09
-2 L
1079 —— group 6 frac 0.0219 decay/shake 1.051E-07 .
I I I LI I I I I LI I I I I LI I || :

1073 102 10t 10°

Energy (MeV)




ENDF/B-VII NP-237
Photon emission for fission

O/

10
7,
D 9.
Z 10
A
el
o

0/

S




N
=

NONSOQ

(ewb‘u) 10J uoIsSIWS UOlOyYd
L€Z-dN lIN-9/4AN3




ENDF/B-VII NP-237
Photon emission for nonelastic

LronivieN
— —
(- (D)
S o
\ \ \ \
Jlﬁ =




Gamma Prod (barns/MeV)

ENDF/B-VII NP-237

thermal capture photon spectrum

=

o
N
|

| |
2 4

Gamma Energy (MeV)




ENDF/B-VII NP-237
14 MeV photon spectrum

102 | I I

Gamma Prod (barns/MeV)
S © o o o,
I I

H

ol
1SN
I

=
oI
a1

I I
4 6

Gamma Energy (MeV)

o
N




