= = =
o
w
I

o

=

Cross section (barns)
o

107 — |

ENDF/B-VII.1 CR-53
Principal cross sections
I I I I I

o
N
|

=

o

total

absorption

elastic

gamma production

H )
| | | | | |

I I
101 107 107’ 10 10 1071 10*
Energy (MeV)




ENDF/B-VII.1 CR-53

resonance total cross section

Cross section (barns)

10*

=

o
N
|

— total

1073

Energy (MeV)




ENDF/B-VII.1 CR-53

resonance total cross section

10° -
: total

/(,? -
c
(v} :|.01 = KJ\] \l_—
o J |
C L
O
O
5
)
? 10° — -
o
@)

1071 .

10'2 10-1

Energy (MeV)




ENDF/B-VII.1 CR-53

resonance total cross section

total

|

o
[N
I

Cross section (barns)

=

o
o
|

|
o|
=

Energy (MeV)




ENDF/B-VII.1 CR-53
resonance total cross section

10*

]l — total

Cross section (barns)

10° . . .

10°
Energy (MeV)




ENDF/B-VII.1 CR-53

resonance absorption cross sections

10° —

Cross section (barns)

|

=
[N
I

capture

1073

Energy (MeV)




Cross section (barns)

ENDF/B-VII.1 CR-53

resonance absorption cross sections

10" =
: | capture
10° L
10‘1—§ L
10 ~ KJ&J U | ;—
8= KJQUUL [
102 10

Energy (MeV)




Cross section (barns)

ENDF/B-VII.1 CR-53
resonance absorption cross sections

10°
capture
10-1 = =
107 E | -
10-3 l J UdU u U ' |
1 1

=
oI
LN

|
o|
=

Energy (MeV)




Cross section (barns)

ENDF/B-VII.1 CR-53

resonance absorption cross sections

[HEN

<)
w
I

capture

10°

Energy (MeV)




ENDF/B-VII.1 CR-53
Heating
| |

— heating

Heating (MeV/reaction)

101t 10 10”7

[ [ [
10 10

Energy (MeV)




Damage (MeV-barns)

ENDF/B-VII.1 CR-53

Damage

100 E I | E
N— damage ;
1014 .
107 = .
1073 = .
107 — 3
11 I I 9 I I . I I 5 I I 3 I I 1 I I 1 -

10 10° 10° 10 10° 10° 10

Energy (MeV)




Cross section (barns)

10°

10

ENDF/B-VII.1 CR-53

Non-threshold reactions

(n,gma)

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

Energy (MeV)




Cross section (barns)

ENDF/B-VII.1 CR-53
Principal cross sections

5 I I I

total

—— absorption
4 — elastic B
—— gamma production
3 -
2 ! \ L
1- e
0 | | | | | | |
0) 20 40 60 80 100 120 140 160

Energy (MeV)




ENDF/B-VII.1 CR-53
Heating

30 '

— heating

N
o1
I

I

N
(@
I

I

Heating (MeV/reaction)
o o
I I
I I

6]
I
|

0 i i i i i i i
0 20 40 60 80 100 120 140 160

Energy (MeV)




ENDF/B-VII.1 CR-53
Damage

400 '

*10°3
—— damage
350 — B

Damage (MeV-barns)
= = N N w
o o1 o o1 o
o o o o o
I I I I I

0 i i i i i i i
0 20 40 60 80 100 120 140 160

Energy (MeV)




ENDF/B-VII.1 CR-53
Non-threshold reactions

=

oI
w
I

Cross section (barns)

107

(n,gma)

I I I
8 10 12

Energy (MeV)

14

16

18

20




ENDF/B-VII.1 CR-53
Inelastic levels

0.5 ' '

— (n,n*1)
— (n,n*2)

AO.4— —  (n,n*3)

2] — (n,n*4)

= — (n,n*5)

©

O

~ 0.3

-

9

O

Q

N 0.2

“ \

n

o

O

0.1-
0) 2 4 6 8 10 12 14 16

Energy (MeV)




ENDF/B-VII.1 CR-53
Inelastic levels

120 ' '
*107
— (n,n*6)
lOO— - (n1n*7) -
— — (n,n*8)
) — (n,n*9)
= — (n,n*10)
@ 80 L
=
S
= 60 -
(&)
]
7))}
B 40— L
O
@)
20
2 4 6 10 12 14 16 18 20

Energy (MeV)




ENDF/B-VII.1 CR-53

Inelastic levels

60 '
*107
— (n,n*11)
20 — (n,n*12) n
—~~ — (n,n*13)
7))}
=
@® 40 — £
=
o
= 30 -
(&)
(]
7))}
B 20— L
O
@)
10 — £
2 4 10 12 14 16 18 20

Energy (MeV)




ENDF/B-VII.1 CR-53
Threshold reactions

1.4

- —
o N
| |

Cross section (barns)
o
o
I

40

I I I I
60 80 100 120

Energy (MeV)

I
140

160




*1073

Cross section (barns)

ENDF/B-VII.1 CR-53
Threshold reactions

50 I I I

— (hp)
— (n,a)

N
(@)
I

w
o
|

N
o
|

=
o
I

I I I
8 10 12

Energy (MeV)

I
14

I
16

I
18

20




ENDF/B-VII.1 CR-53
Threshold reactions

1.0 ' '
— (n,xp)
—  (n,xd)
—— (hxt)
/\08_ — (n1xa) [
(0]
=
®©
o
~ 0.6 - =
c
O
O
5}
N 0.4- -
w
(7))
o
@)
0.2 .
0.0 i =T i i i i i
0 20 40 60 80 100 120 140 160

Energy (MeV)




ENDF/B-VII.1 CR-53

angular distribution for elastic

LYoniCos
T

10

)

*Z ~

QO

L
<, “o
\S‘/,’) o

@ : 2







ENDF/B-VII.1 CR-53
Neutron emission for (n,x)

7 O ~
2" &
2 ¥
2 4] S &
p O S %\
<
S5 SO =
S
= S
<z *{5\0 S




ENDF/B-VII.1 CR-53
Neutron emission for (n,2n)
fmp \ ‘
~>
2

-
290 )
AN N >
/w A\
R ARG
100/ S
'\()’ Q/QQ’
S
'S.@c* S
S, Yo ™




ENDF/B-VII.1 CR-53
Neutron emission for (n,n*)a

A

é 10 ~
= d o
2 -
o 3 NalRSH
100/ 2y ®®
- ~T <&
e >
<SS, ¥




ENDF/B-VII.1 CR-53
Neutron emission for (n,n*)p

LronieN

N
\




ENDF/B-VII.1 CR-53
Neutron emission for (n,n*c)

? y \N\N ~
2 AN > S
> (& d '@ \®\
S ST
'S.@c* ~o ©
< I <




ENDF/B-VII.1 CR-53
Photon emission for (n,gma)

A
% R
2 ]
S N
53 P&
<<,Q
<n
<$ _ <~
/@@
L







ENDF/B-VII.1 CR-53
Photon emission for (n,2n)

0/
% 10 |
z Lap
2
o 40
(P4
S S
L




ENDF/B-VII.1 CR-53
Photon emission for (n,n*)a

1/
10
Dl
0 -
Z 10
% /
e
g y
(P4
§@S
L




ENDF/B-VII.1 CR-53
Photon emission for (n,n*)p

0’
210 L =
2
o
0 D - \
0 SN
o 10 i
10_ '\>‘<</§
(\/
s, S *
Sy
—J




ENDF/B-VII.1 CR-53
Photon emission for (n,n*c)

LronieN
\

N
\




ENDF/B-VII.1 CR-53
Photon emission for (n,p) |

0/
7 10 M
d
2 j 4,
£ L
B ERIASSS
p 10
QO
S ©
k%@ >




ENDF/B-VII.1 CR-53
Photon emission for (n,a)

LronieN




= =
@) @)
N w
I I
I I

Gamma Prod (barns/MeV)
o

ENDF/B-VII.1 CR-53
thermal capture photon spectrum
| |

=

I

0 2 4 6 8 10
Gamma Energy (MeV)




ENDF/B-VII.1 CR-53

14 MeV photon spectrum

Gamma Prod (barns/MeV)
S
I

. L

5 10
Gamma Energy (MeV)

15




MeV/collision

ENDF/B-VII.1 CR-53
Particle heating contributions

s | | |
—— protons
— deuterons
20 — tritons P
— alphas
15 i
10 — i
5 =
0- | | | | — T |
0 20 40 60 80 100 120 140 160

Energy (MeV)




ENDF/B-VII.1 CR-53
Recoll Heating

3.0 ' '

recoil heating

N
&
|

N
o
|

Heating (MeV/reaction)
o
I

I
60

I I
80 100

Energy (MeV)

I
120

I
140

160




ENDF/B-VII.1 CR-53
Particle production cross sections

1.0 I I I I

protons
deuterons

o o
(@)) (0 0]
| |

Cross section (barns)
o
N
I

—
N
|

0.0 i =T i i i i i
0 20 40 60 80 100 120 140 160

Energy (MeV)




ENDF/B-VII.1 CR-53
protons from (n,x)

A

10
é 0,3/

1 §
g 1 i~
'l
p y

(&%
KS\@Q&‘ZOO
2.
7 <o

-
S
>
S
SV
O
>
N
S ¥
ﬁ
<
&S




ENDF/B-VII.1 CR-53
protons from (n,n*)p

/

% 10 )
Z
5 s
o 40
(P4
SN
<




ENDF/B-VII.1 CR-53
protons from (n,p)

p—— 2
=L ——7
=
= c
—— = 0
= = Q\
— N @
—~ 0@
N ¢
O.
A /o o
S S
—\ —\

NS\NCOQ




ENDF/B-VII.1 CR-53
deuterons from (n,x)

% 10
z N
= N
'é yy JMN
o 10

QO

®® 5

(& 6}2 (&




ENDF/B-VII.1 CR-53
tritons from (n,x)

NS\NCOQ




ENDF/B-VII.1 CR-53
alphas from (n,x)

NOIHWEN




ENDF/B-VII.1 CR-53
alphas from (n,n*)a

LronieN
\A
O \
NN




ENDF/B-VII.1 CR-53
alphas from (n,a)

LronieN

775,

Vi

yA
T

yal
yan




