Cross section (barns)

SEO079M NRG TENDL-2015, AKONING
Principal cross sections

I I I I I
10° -
10% —
1
10~ —
NI\
)
10° —
10'1— — total ‘
—— absorption
— elastic
10_2_ —— gamma production k
11 I I_9 I I_7 I I_5 I I_3 I_1 I1
10 10 10 10 10 10 10

Energy (MeV)




Cross section (barns)

SEO079M NRG TENDL-2015, AKONING
Non-threshold reactions

10° -

=

o
N
|

|

o
=
I

=

o
o
|

=

ol
=
I

=

ol
N
I

=
oI
w

(n,gma)
(n,a)

o|

[ [ [ [
10

Energy (MeV)




SEO079M NRG TENDL-2015, AKONING
Principal cross sections

6 I I I I

ol

N

N
I

Cross section (barns)
w
I

=
I

0 T | | 1

total

absorption
elastic
gamma production

0 20 40 60 80 100
Energy (MeV)

120

140

160

I
180

200




Cross section (barns)

SEO079M NRG TENDL-2015, AKONING
Non-threshold reactions

1072

=
=
IS

=
oI
(o)

[N
<
oo

[EEY

oI
=
(@)

—\(n,qma;\

11— (e

I I
15 20

Energy (MeV)

25 30




SEO079M NRG TENDL-2015, AKONING
Inelastic levels

0.6

O
&

o
~

Cross section (barns)
o o
N w

o
o

=
=
—

(n,n*1)
(n,n*2)
(n,n*3)
(n,n*4)
(n,n*5)

o

5 10 15

Energy (MeV)

20

25

30




Cross section (barns)

SEO079M NRG TENDL-2015, AKONING
Inelastic levels

200 '
*107
180 — (%) —
— (n,n*7)
160 ] - (ﬂ,ﬂ*8) —
— (n,n*9)
140 — — (n,n*10) -
120 — —
100 — —
80 — —
60 — —
40 — -
20 —
0 | | | |
0 5 10 15 25 30

Energy (MeV)




SEO079M NRG TENDL-2015, AKONING
Inelastic levels

120 '
*107
— (n,n*11)
100 — —— (n,n*12)
— — (n,n*13)
7p) — (n,n*14)
- — (n,n*15)
®@ 80
=
o
= 60
(&)
Q
n
B 40—
O
@)
20 —
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




SEO79M NRG TENDL-2015, AKONING

Inelastic levels

80
%107
70 — — (n,n*16) =
— (n,n*17)
—_ — (n,n*18)
) 60 — — (n,n*19) B
- — (n,n*20)
@©
L 50 — —
S
= 40 — B
&)
()
(7))
(7)) 30 ] [
(7))
=
QO 20 —
10 —
0 | | | | |
0) 5 10 15 20 25 30

Energy (MeV)




SEO079M NRG TENDL-2015, AKONING
Inelastic levels

70 '
*107
o — (n,n*21) L
o — (n,n*22)
— — (n,n*23)
7p) — (n,n*24)
C 50 —— (n,n*25) B
®
=)
— 40 — =
i)
s
D 30 -
n
%)
O 20 L
@)
10 — B
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




SEO079M NRG TENDL-2015, AKONING
Inelastic levels

35 '
*107
o — (n,n*26) L
£ —  (n,n*27)
— — (n,n*28)
N — (n,n*29)
C 25 —— (n,n*30) B
®
=)
— 20— =
O
g
B 157 —
7))}
7))}
O 10- B
@)
5 - .
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




SEO079M NRG TENDL-2015, AKONING
Threshold reactions

1.6

1.4

=
N
|

=
o
I

Cross section (barns)
o o
o 0
I I

o
~
I

60

I I I
80 100 120

Energy (MeV)

I
140

I
160

I
180

200




SEO079M NRG TENDL-2015, AKONING
Threshold reactions

80 I I I

%113

1 — (n,2n)a

/01 —— (n,3n)a =
—— (h,n*)p
— (n,n*)2a

601 —— (n,n%)d =

o)
o
|

Cross section (barns)
w S
o o
I I

N
o
I

=
o
|

o
|

I I I
12 14 16 18 20 22

Energy (MeV)

=
o

I
24

I
26

I
28

30




SEO79M NRG TENDL-2015, AKONING

Threshold reactions

803 | |
q
1 —  (n,n%)t
70 —— (n.n*)he3 =
— (n,4n)
— — (n,2np)
g 60 — (n,3np)
©
L 50 — i
S
= 40 — m
(&)
Q
7))}
7)) 30_ [
7))}
O
Q 20— m
10 — m
0 | | — L |
16 18 20 22 24 26 28 30

Energy (MeV)




SEO079M NRG TENDL-2015, AKONING
Threshold reactions

1.8 ' '

Cross section (barns)
© o B B kP
(@)} oo o N EAN (@)}
I I I I I I

o
~
I

Energy (MeV)




SEO079M NRG TENDL-2015, AKONING
Threshold reactions

73 | |
o
10 —
4 —— (n,hel) L
£ — (n,2a)
= — (n,2p)
2g ) — () i
(qv)
=
c 4 —
ie)
:
D 3 _
N
N
©2- L
@)
1 =
0 i | |' | = =1
0 5 10 15 20 25 30

Energy (MeV)




SEO79M NRG TENDL-2015, AKONING

Threshold reactions
25 ' '

-6
*10
— (n,pd)

— (n,pt)
— (n,da)

= = N
o & o
| | |

Cross section (barns)

O
&
|

0.0 | |

14 16 18

I I I
20 22 24

Energy (MeV)

26

28

30




LYoniCos

SEO79M NRG TENDL-2015, AKONING
angular distribution for elastic

|

0
10 >
,\ﬂo
e &
e 1> &
o |
< O N>
\S\/’?@ 0\5\ 1 >
o O




SEO79M NRG TENDL-2015, AKONING
angular distribution for elastic

LYoniCos




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*1)

0 4 =S
O
NS
<N
()
~> AQ\‘Z'
S
<
<OQ




SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*2)

]
S
(8 0 ~
Q10
%
L
0
<& )
ol L SCI
% QO < >>>JJJJ£G‘>
\5‘/,’)@ O P




LXAnlCosS

—
o

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*3)

27




SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*4)

//ff

LroniCos




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*5)




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*6)




LXAnlCosS

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*7)




SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*8)

//ff

LXAnlCosS




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*9)




SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*10)

=

LXAnlCosS




LXAnlCosS

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*11)

/(f,




LXAnlCosS

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*12)

/(f,




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*13)




SEO79M NRG TENDL-2015, AKONING

angular distribution for (n,n*14) ‘

/f

LoniCosS
/
V~
N
évv
’ \/
P

e

\\ A\
e s®
<z 5 S
“ag Jiﬂﬁﬂ S P
% QO >>>>JJ <>
S 2@ >
S




SEO79M NRG TENDL-2015, AKONING

angular distribution for (n,n*15) ‘

LXAnlCosS .
C;o
qz..."
%‘
\/
%

S
AR
. ﬁ>>'@§$
. S
%G QO ~ >>>>J =
%, 2 >
<5 O




SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*16)

A
=

4
5 e
<o Jﬂ S
o JJJJ > ¥
%@ ’QO O >>>>JJ ©
= : [




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*17)




SEO79M NRG TENDL-2015, AKONING

angular distribution for (n,n*18) ‘

—
o
o
v\

LXAnlCosS
S
¢ VV
’ \/
Y

e
N
/ >> AR
“o J;;ﬁ - S
s > o e
% QO < >>>JJJJ <
'S‘/,>® o >




SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*19)

7))
5 e
<o Jﬂ S
o JJJJ > ¥
%@ ’QO O >>>>JJ ©
s - 2




LXAnlCosS

—
o

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*20)

A




SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*21)

)

LXAnlCosS




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*22)




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*23)




LXAnlCosS

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*24)




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*25)




LYoniCos

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*26)




SEO79M NRG TENDL-2015, AKONING

angular distribution for (n,n*27) ‘

—
o
o
v\

LXAnlCosS
V~
VV —
%VV
\/
Y

i
< ﬁ? > > A§§\
’ <>
ol ;yw T
% QO >>>JJJ N
Sz, o >
> -




LXAnlCosS

—
o

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*28)

/(ff




LXAnlCosS

SEO079M NRG TENDL-2015, AKONING
angular distribution for (n,n*29)




SEO79M NRG TENDL-2015, AKONING

angular distribution for (n,n*30)

—
o
o
v\

d}Q

§
@0\(?0 0
\

LXAnlCosS




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,x)

0
101 =
P e
% 10
Z 8.
210
o 1




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,2nd)

1/
10
7 A
2 10
% A \\ "\3) ~~
e <
o ) N
o % Q;\Q.)
<
<
®®Q6\ < &
Oe@
- S AP




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,2n)

Ol -
é 10 <
’é A P =
o i =
10 S
<
S, Yo
(S S
< ~-
<, o
<
L S5 <o




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,3n)

% 10 2
2 / &

% . 2 AN

5 ,3/ N @QJ

100/ N é}®
A S <&
DN
<
R CNS




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,n*)a

s>
7 - <~
n :
3 / g
“ J s
o2 ) NS

< <S>

S S
<, Yo




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,2n)a

By
% 10 5 (ﬁorso
% g «\\ >
0 A XN
[z 3 S @Q)

0" RN

10 Q;\Q.)

o > <SS
®®O <z \%)




SEO79M NRG TENDL-2015, AKONING

Neutron emission for (n,3n)a

1/
10
A
)
= 10
% A
'l
p y
(&%
<, 7 VA
QQ) > Vs
<.
R




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,n*)p ‘

0 - -S>
- 10 &
() / >
Z >
9 2. / Vo
d O h @ <
o 1V N

o P S

- o <5
'S.@c* ~>
S, o v
<
R N




SEO79M NRG TENDL-2015, AKONING

Neutron emission for (n,n*)2a

LronieN




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,n*)d

LronieN
N




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,n*)t

LronitieN
\A
LD
\

N
0 7
v
S <
== S
<, ¥
<
<z o) >




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,n*)he3

5 0'1/
21 &
% a2 SN
o S
- . S
o % Q)@?
- ASEERS
S
@Q >
<, ¥ ~
<.
<z o) ©




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,4n)

\

'y
- 10
% ) S
5 3. N\ REN
o 10 S
o D S
i
v’)
®®Q L
S 7
2 &7




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,2np)

0 -~
g >
2 / N >
V07 N
5’ ’2/ N \@Q)
100/ v ®®
= S <
S&
< = S
., & ™~
SR




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,3np)

9 10
Z
c
b A7
100 S
P’
S <
®O /\<f>

RN
<>
>
S
S
> S
S
<>
<
<S>




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,2np)

é 1 0'1 4 &
2 J >
@, NN
5’, ) Ve ﬁ@‘z’
(P4 N Q;\Q.)
VLS
& <
== S
®)® ~
7
<z o) >




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,npa)

10
5 0'1/
Z 1 &
% a2 SN
o RN
0/ % ®®
< S <&
®®
(& < S
T, @ ™
R




SEO79M NRG TENDL-2015, AKONING
Neutron emission for (n,n*c)

ranineN
==
[ 2
[ 2

™
\




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,x)

=~
\

—
=




SEO79M NRG TENDL-2015, AKONING

Photon emission for (n,2nd)

10
H_
10
7. A
d
Z 10
- 3/
:%10 o
o - SRS
> 5 T s
S o] <S>
e ©




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,2n)




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,3n)

LronieN




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,n*)a

3 /
10
1 ha
7 g Ml
© 10 |
Z 1 J I '{,lil l
2 ~ S
4 Y
o =
0o S
«j:@e >
L,




SEO79M NRG TENDL-2015, AKONING

Photon emission for (n,2n)a

< 2
0
X
J
¢
N
AR A

NOIHWEN




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,3n)a

10
5
10
7 M 5
%10 Q\soQ
% 3 Q\?‘
o NSNS
< S <
< o <S>
> S
= S




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*)p

LronieN




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,n*)2a

) 1,
g

7 A1 \1
%10 S~
s
g
100 <

S, 7 ~

@@@ '\?‘




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*)d

10 ’

7 0 ‘h

w10

z

¢

> 4007 S
S >

%@ >




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*)t

LronieN




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,n*)he3

LronieN
\

™
\




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,4n)

LronieN
DN
/




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,2np)

LronieN




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,3np)

6.
10
H_
10
7 A
d
Z 10
—_— 3/
510 >
> NS
‘O CE)Q Q/Q
S of <S>
e ©




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,2np)

LronieN
DN




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,npa)

LronieN
\

N
\




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*2)

9

10
70~
d
= 10
% A
'l
P )

<o

<
— e
%o




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*3)

7
10
70~
d
Z 1
’é A
p y
55
<
= « 565




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*4)

LronieN




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*5)

LronieN
Q
\

v X




SEO79M NRG TENDL-2015, AKONING

Photon emission for (n,n*6)

2/
10
/0 -
d
Z 1
% A
'l
g o2
<S> O =
£ >~
%@ D




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*7)

0’
!
a
Z A //
s o
P 1000/{\\ S
o <S>
& ’e\ b‘Q




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*8)

2/
10
7 0
v 10
zY -
5
5 1
185 S
(&4 S
< ! S
§K4¢® O’VNJ Qb‘
L o Qq’




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*9)

LronieN
DN

—
OQO\

\

/\

vy O
}/
%
%
)




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*10)

7
10
O A
7 10
2 >
% rd
s o
185 <A: <S>
'%.w. S
ﬁ\/ O\S:WJ D
%@ D




SEO79M NRG TENDL-2015, AKONING

Photon emission for (n,n*11)

NOIHWEN




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*12)

0
?é p
> oc <
S ®




SEO79M NRG TENDL-2015, AKONING

Photon emission for (n,n*13)

\

O/
% 10
Z
5
s

16

< o]

“ 7

%@ D




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*14)

0 4

% 1 >

é A

7 '

& OZ/</

‘AN =
< \Q. Q)Q%
<_ O’SNJ\U v

“Zz, ‘ D
= <o O




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*15)

0’
!
0 L~
Z A /
% 4
610 L
00/ \ S
\ S
o S
@@ N




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*16)

0/
% 1
Z A /
% 4
5 10
&100/<. S
\\ COQ
< < =
2z ST {
%@ N S
< S




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*17)

2/
10
7 A0
v 10
Zb
5
g 2
1%/@ s>
{ S
< @ ©
>z, S J =
Qb N
~ < S




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*18)

LronieN




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*19)

LronieN
N

0,
O’\S\J COQ
So 22 -
%@ ‘O ~>

A
4
0




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*20)

0’

TN
£ v
5 7 AT
e 0 7 /
“ 10 /<. S

L © ~ =

< >

@@@ N o




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*21)

LronitieN
\A
(D

N

S
\

/N

)

Y
@ /
%
/—
%
%




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*22)

0’

)

B,

Z - rd

g7, L~

5 21 I

5 10

15 ¢ s
= | o
@Q‘y \\ =
/// o

%@'6‘ ! ~>

Q
®
0




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*23)

0/
% 10
z |
2 7 =
15 - 2
o <>
S35 5
%@'O ~>




SEO79M NRG TENDL-2015, AKONING

Photon emission for (n,n*24)

™
\

LronieN
‘%

Q A
RN

y/am
v{g;

\w
o
\ A

\N




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*25)

0/

% 40

Z A

5 4

510 | ”
o’ /4 S

\ CC)Q
< _ < =
%@ D




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*26)

0 Q(&
7 5
é 10 S
S

£ a o
% / Q'Q9
'l

2 A RO N
gL /4\\ s, F

= T

\ Q)Q
S, % ®
®@ ‘\9




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*27)

LronieN

—
<=,
\
/\




SEO79M NRG TENDL-2015, AKONING

Photon emission for (n,n*28)

\

—
S
S
\

\

LronieN

K
NN
A

V)
Q
0




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,n*29)

d

2 A /
10
o \ S
Q)Q
S

2, S
S
L v

LronieN




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,n*30)

\

—
S
(-
\

ranineN
\r.k
‘ S \

\
Vb Q\\? \
\
025

[

%
%
)




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,n*c)

LronieN







SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,p)

LronieN
\

=
O
\




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,d)

g L ” M\\\
4 | | 'I .\\\
élo ) ’i JINl\\ \
2 | =
> 0 o
ﬁ%z ~




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,t)

é
- -
2 RN
> g2l S
100 P oS
_—

s S

L

T, <




SEO79M NRG TENDL-2015, AKONING

Photon emission for (n,he3)

%
&)
2
:
b )
100
<
< >
£
= S

\)




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,a)

LronieN




) =

Z A= 0
Z e/ ‘
O i

< L

- —~

O @©

Y

-1 =

O

Z O

—_

=S

O m

X .9

Z &

M (D)

o)) c

~ O

S S \ \ \ \ N\
Ll < 30 10 Y
S Dl <\ —\ 01/

NS\NCOQ




SEO079M NRG TENDL-2015, AKONING
Photon emission for (n,2p)

2/
10
7 0
)
Z 10
% A
e
p y
(P4
NS
< S ~>
L
”%@ %




SEO79M NRG TENDL-2015, AKONING

Photon emission for (n,pa)

\
<\
- o S

\

—\ —\

NOIHWEN




SEO79M NRG TENDL-2015, AKONING
Photon emission for (n,pd)

A

v 10

2Y [

2

0*10'0/
<~ Ae
k%@v N




SEO79M NRG TENDL-2015, AKONING
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