Cross section (barns)

ENDF/B-IV MG-NAT
Principal cross sections

I I I I
10t —\
10° - 'II‘I[.,
10
1072 - |
|
10'3— — total
—— absorption 1N
— elastic |
10_4 N —— gamma production
11 410 4 -0 B AnT a6 4aB 4 3 o 4 g |
10— 10 10 10~ 10" 10~ 10 10" 10° 10"~ 10 10 10

Energy (MeV)




ENDF/B-IV MG-NAT
Heating

=

o
o
|

=

ol
=
I

=

ol
N
I

Heating (MeV/reaction)
S
I

— heating

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

Energy (MeV)




Damage (MeV-barns)

ENDF/B-IV MG-NAT
Damage

=

oI
(RN
I

=

ol
N
I

=

ol
w
I

=

=
I
I

—— damage

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

Energy (MeV)




ENDF/B-IV MG-NAT
Non-threshold reactions
| | | |

(n,gma)

=

o
o
I

|

=
[N
I

Cross section (barns)
= =
o @
w N
I I

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

Energy (MeV)




ENDF/B-IV MG-NAT
Principal cross sections

4.0 ' ' |
3.5 — total
—— absorption
— — elastic
2 3.0 —— gamma production
S
825~ u h
= ||
= 2.0 \V \\/
&
)
n
7)) l 5 ] \}
n |
e A
o W
0.5
0.0 i T T T I | | [
2 4 6 8 10 12 14 16 18

Energy (MeV)




ENDF/B-IV MG-NAT
Heating

4.0

— heating

w W
o o1
I I

N
&
|

=
o
I

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

o
&
|

O
o
o -
U'l_

I
10

Energy (MeV)

15 20




ENDF/B-IV MG-NAT
Damage

180 '

*10°3
damage
160 — —

= = =

@) N N

o o o
I I I

80 — I

60 — B

Damage (MeV-barns)

40 — -

20 i i i i i i i i i
0 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




Cross section (barns)

ENDF/B-IV MG-NAT
Non-threshold reactions

=

ol
w
I

H

ol
1SN
|

(n,gma)

I I I I I
4 6 8 10 12

Energy (MeV)

14

16

18

N
o




ENDF/B-IV MG-NAT
Inelastic levels

0.6 ' '

O
&
|

o
~
I

Cross section (barns)
o o
N w
I I

=
=
I

O
o
o
\
[\
I\J_
_h_
o

I
8 10 12

Energy (MeV)

I
14

I
16

I
18

20




ENDF/B-IV MG-NAT
Inelastic levels

35

*1073
30

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

ol
|

I
10

Energy (MeV)

(n,n*6)
(n,n*7)
(n,n*8)
(n,n*9)
(n,n*10)

16 18

20




ENDF/B-IV MG-NAT
Inelastic levels

14 ' '
*107
o (n,n*11) L
= (n,n*12)
— (n,n*13)
2 (n,n*14)
c 10+ (n,n*15) B
®©
=
—c 8- =
e
=
7 6 — i
(7))
(7))
O 4- L
S I
2 — i
0 | | | | | | 1
2 4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-IV MG-NAT
Inelastic levels

180 ' '
*1073
160 — —— (n,n*16) |
— (n,n*17)
—~ 140 — — (n,n*18) —
N — (n,n*19)
- — (n,n*20)
@ 120 — .
L
- i L
5 100
o 80— L
(7))
»H 60— L
o
O 4o- L
20 Jﬁ L
0- — ] | | | | | =
4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-IV MG-NAT
Inelastic levels

14 | |
*10°3
o — (n,n*21) L
12 — (n,n*22)
—_ — (n,n*23)
7p) — (n,n*24)
c 10 —— (n,n*25) B
©
=
c 8- -
O
2
» 0° B
7))
(7))
O 44 L
@)
2 — -
4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-IV MG-NAT
Inelastic levels

100 ' '
*107
— (n,n*26)
—  (n,n*27)
. 80 — — (n,n*28) B
2 — (n,n*29)
= — (n,n*30)
®
®)
~ 60— -
c
e
O
Q
" 40— L
N
)
O
@)
20 -
A
0 | | 1 | | -
4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-IV MG-NAT
Inelastic levels

35

*1073
30

N
ol
|

Cross section (barns)
S
I

(n,n*31) e
(n,n*32)
(n,n*33)
(n,n*34)
(n,n*35)

| | | | - |
10 12 14 16 18 20

Energy (MeV)




ENDF/B-IV MG-NAT
Inelastic levels

20 '
*1073
T — (n,n*36) B
— (n,n*37)
. 16 — A — (n,n*38) B
n | — (n,n*39)

= 14- — (n,n*40) —
qv)
i®)
S

= 10— -
&)
()

" g- L
7))}
7))

o 6- !
O

4 — L

2 / —

0 | | | | | —

8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-IV MG-NAT

Threshold reactions
400 ' '
*1073
350

(n,2n)

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

50

Energy (MeV)




Cross section (barns)

ENDF/B-IV MG-NAT

Threshold reactions

200 ' '
*1073
180 —— (.3

e e T
N LN (o))
o O O
| | |

=

o

o
I

N H (o)} 00]
o o o o o
| | | |

N
N
o

I I
10 12

Energy (MeV)

14 16 18 20




ENDF/B-IV MG-NAT
Threshold reactions

200 ' '

*1073

180 — (nxp) L
— (nh,xa)

160 — =

B

N S

o O
| |

Cross section (barns)
o
o
I

N H (o)} 00]
o o o o o
| | | |

N
N
o

I I
10 12

Energy (MeV)

14 16 18 20







LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,2n)

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*)a

\

NEERR NEETTA

~
NS
>
KN
~ €
<SS
<S¥




PLonlCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*)p

\

\ \ \\\\\\\

>
>
S
>
o >
~ S
<




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*1)

g
E >
5 >
] o
P .\?s

< e

>~ S
> <SS




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*2)

g
E >
5 >
] o
P .\?s

< e

>~ S
> <SS




ENDF/B-IV MG-NAT
angular distribution for (n,n*3)

2 S
0 \ <
2 .0~ ’ ~"
01 a
5« S ™ $
: Y S
o o <=
2 >
o | >
C\O'S, X .O\ >>?
e < %




LoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*4)

\

E >
: S

] S

P
S RS
~> S
Q
> \Q)




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*5)

]
] AN
j >
A .\?c
SV S~
~ ¥
> <SS




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*6)

\

NEERR TR\




LonlCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*7)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*8)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*9)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*10)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*11)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*12)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*13)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*14)

\

LR NEETTA

~>
AN
-
v\?‘&
~ S
N
S




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*15)

\

NEERR NEETTA

~>
2>
-
v\?‘&
~ S
N
<>




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*16)

\

NEERR NEETTA

~>
2>
-
v\?‘&
~ S
N
<>




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*17)

\

NEERR NEETTA

~>
AN
-
v\?‘&
~ S
N
S




ENDF/B-IV MG-NAT

angular distribution for (n,n*18)

—
o
o
NEUE

LYoniCos




ENDF/B-IV MG-NAT

N
o
o
<\

angular distribution for (n,n*19)

SODI00N




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*20)

\

NEERR NEETTA

~>
2>
-
v\?‘&
~ S
N
<>




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*21)

\

NEERR NEETTA

~>
AN
-
v\?‘&
~ S
N
S




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*22)

\

NEERR NEETTA

~>
AN
-
v\?‘&
~ S
N
S




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*23)

\

NEERR NEETTA

~>
2>
-
v\?‘&
~ S
N
<>




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*24)

\

NEERR NEETTA

~>
AN
-
v\?‘&
~ S
N
S




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*25)

\

NEERR NEETTA

~>
2>
-
v\?‘&
~ S
N
<>




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*26)

\

NEERR NEETTA

~>
2>
-
v\?‘&
~ S
N
<>




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*27)

\

NEERR NEETTA

~>
AN
-
v\?‘&
~ S
N
S




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*28)

\

NEERR NEETTA

~>
2>
-
v\?‘&
~ S
N
<>




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*29)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*30)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*31)

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*32)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*33)

\

NEERR NEETTA




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*34)

\

NEERR NEETTA

~
NS
>
KN
~ €
<SS
<S¥




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*35)

\

NEERR NEETTA

~
NS
>
KN
~ €
<SS
<S¥




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*36)

\

NEERR NEETTA

~
NS
>
KN
~ €
<SS
<S¥




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*37)

\

NEERR NEETTA

~
NS
>
KN
~ €
<SS
<S¥




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*38)

\

NEERR NEETTA

~
NS
>
KN
~ €
<SS
<S¥




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*39)

\

NEERR NEETTA

~
NS
>
KN
~ €
<SS
<S¥




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*40)

\

NEERR NEETTA

~
NS
>
KN
~ €
<SS
<S¥




LYoniCos

ENDF/B-IV MG-NAT
angular distribution for (n,n*c)

\

NEERR NEETTA

>
>
S
\?‘A\
~ S
<




ENDF/B-IV MG-NAT

Neutron emission for (n,2n)

/ﬂ

0
-1 |
d) A J
Z JN N
fé 3.
510 |
(P4
S5 S
- <,
6)’@, (o
- L




ENDF/B-IV MG-NAT
Neutron emission for (n,n*c)

>
é 10'2/ = N
9 N N S
o2 >~ S
0/ Q~>®
<
Sy S
o
S, Yo




ENDF/B-IV MG-NAT
Photon emission for (n,gma)

» JL | j T8
z ~U S
:‘é 3 | S N
> 10 N © \@Q)
< N D <<
§@>\UJ I >




ENDF/B-IV MG-
Photon emission

)
0
9V
Z L
2 5 1S
o g Wl
o 10 LA
QO
§@{O
L,

NAT

for Inelastic




ENDF/B-IV MG-NAT
Photon emission for (n,2n)

e

» S
7 10 <] >
% ) e e
Z I 5
9 0'3/ > N
v S
(P4 '\‘.)/ <
S e S
S
—/




ENDF/B-IV MG-NAT

thermal capture photon spectrum

| |

1071 = —I_h [ ] -
3 J J_
s
2 ] T
S 102 B
S — :
o]
S J
al
CU _—
E 10° - -
-
@
O

10" | | |

0 2 4 6 10

Gamma Energy (MeV)




ENDF/B-IV MG-NAT

14 MeV photon spectrum
102 |
S 10t - L
)
=
2 5
= 107 B
2
Bl AL
= 107 B
al L~
s = e O
-2 | _'_\—|_\_ B
£ 10
O
10° »
I I
0 5 10 15

Gamma Energy (MeV)




