Cross section (barns)

N-TM156 NRG TENDL-2017, AKONING
Principal cross sections
I I I I I

total

absorption

elastic

gamma production

| | | | | | |
101t 10 10”7 10 10

Energy (MeV)




Cross section (barns)

N-TM156 NRG TENDL-2017, AKONING

Non-threshold reactions

104 | | | | |
(n,gma)
103 a (n:)
—_— - a)
—— (n,32
102 —
1 .
10t - \“ ,,‘IW‘
10° -
\
107 —
11 | | 9 | 7 | 5 | 3 | 1 I1
10° 10° 10° 10" 10" 10 10

Energy (MeV)




Cross section (barns)

N-TM156 NRG TENDL-2017, AKONING
Non-threshold reactions

| | | | |
1 — (pa)
10 =
107 =
10™ =
10° =
107 =
11 | | 9 | 7 | 5 | 3 | 1 I1
10 10° 10° 10 10° 10 10

Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
Principal cross sections

16 I I I

14 —

=
N
|

=
o
I

total

absorption

elastic

gamma production

Cross section (barns)
oo
I

0 i i i i i i

0 20 40 60 80 100 120

Energy (MeV)

I I
160 180




Cross section (barns)

N-TM156 NRG TENDL-2017, AKONING
Non-threshold reactions

| | | |

100 ] \ [
103 4 — (a2 L
| — (n2a B
| — 39 n
10° — L
i -
10712 -
101° —
-18— B

10 i i i i i

0 5 10 15 20 25 30
Energy (MeV)




Cross section (barns)

N-TM156 NRG TENDL-2017, AKONING
Non-threshold reactions

| |
1 — (pa)
10 =
107 =
10™ =
10° =
107 =
[ [ [ [ [
0 5 10 15 20 25 30

Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
Inelastic levels

100 '
*107
— (n,n*1)
— (n,n*2)
. 80 — —  (n,n*3)
2, — (n,n*4)
E — (n,n*5)
®
®)
c
O
O
Q
0 40—
7))}
7))}
O
@)
20 —
0"‘ | | | | |
0 5 10 15 20 25

Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
Inelastic levels

80

*1073
70 —

o)}
o
|

o)
o
|

Cross section (barns)
w H
o o
I I

5 10

15 20 25 30
Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
Inelastic levels

60

*1073

o)
o
|

1N
o
I

Cross section (barns)
N w
o o
I I

=
o
I

(n,n*11)
(n,n*12) C
(n,n*13)
(n,n*14)
(n,n*15)

i I—

5 10

15 20 25 30
Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
Inelastic levels

0.8 '

0.7 — — (n,n*16) m
— (n,n*17)
— (n,n*18)

0.6 — (n,n*19) B
— (n,n*20)

O
&
|

Cross section (barns)
o o
w IN
I I

O
N
|

Energy (MeV)

30




N-TM156 NRG TENDL-2017, AKONING
Inelastic levels

40
%107
35 — (n,n*21) =
— (n,n*22)
— — (n,n*23)
0 30 —— (n,n*24) B
- — (n,n*25)
©
L 25— —
S
= 20— B
&)
()
(7))
7p) 15 [
(7))
=
QO 10 =
5 L
0 | | | | |
0) 5 10 15 20 25 30

Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
Threshold reactions

2.5 '
— ()
— (n,2nd)
— (n,gn
/\20_ — (n13n) [
g — (n,Ma
©
O
~ 1.5 B
-
9
O
Q
N 1.0 B
0N
n
o
O
0.5 L
0.0 i i i
0 50 100 150 200

Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
Threshold reactions

400 ' '
%107
— (n,n*)3a
350 —— (.2n)a =
— (n,3n)a
— (,n")p
— (n,n*)2a r

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

A
o
|
I

.

I
10 15 20 25 30

Energy (MeV)

o
ol




N-TM156 NRG TENDL-2017, AKONING
Threshold reactions

253 I I
r
1 — (n,2n)2a
— (n,n*)d
—  (n,n*)t
_ 20| —— (nn9hes B
g — (n,4n)
M
O
c
O
O
()
N 10— .
7))
(7))
=
@)
5_ -
0 | | | - |' T — 1
0) 5 10 15 20 25 30

Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
Threshold reactions

1.8 ' '

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

o
~
I

0.0 | | ) | | 4‘

0 5 10 15 20 25 30
Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
Threshold reactions

35 I I

*1073
30

(n,d)
(n,1)
(n,hel)

(n,2p)
(n,t2a)

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

ol
|

0 | | - | -

0 5 10 15
Energy (MeV)

20

25

30




N-TM156 NRG TENDL-2017, AKONING

Threshold reactions

500 ' '
*1070
——  (n,d2a)
— En,pg)
B,
/\400_ —_— (n,da) [
(0]
=
®©
O
~ 300 — .
c
O
(&
)
N 200 — .
w
(7))
o
@)
100 — .
0 i i i | i
0 5 10 15 20 25 30

Energy (MeV)




N-TM156 NRG TENDL-2017, AKONING
angular distribution for elastic

(j) >
a v ’
% - MM | >
ae« 2- L’ >1 S $
o gjﬁ {\Q}%
o > <
S gﬂ <>
o ;99
s C o >
> T P>
<z O




Q%\,
@\, .
6. %
v\, @\
©
— 0 @«@
O
2 2
Z
0

2 )
~ .2 3 Qv
2 TN
oy N
a5 = 3
i [/ \
- O _— 0
e 2 —
X — = 3
S 2 —— N %
% .m —————_ X OA.Q Ooo
=S S AT
= o
Z © m./ >,

SR\ N\SXY




N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*1)

Wl

w \\\

|/
) OO = \\\y% o
) p
5 \\x P
5 2 >
<o Jﬂ S
o | IS s
% O’O . >>>JJ <>
'S‘/,>® o ,,,>>>




LYoniCos

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*2)




N-TM156 NRG TENDL-2017, AKONING

angular distribution for (n,n*3)

SR\ N\SXY




LroniCos

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*4)




N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*5)

S
\ N\
| s

<5 S

ol ;ngW S s

S |
\S\/O. \Q ’,>>>
S

V_‘
%’_
v




N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*6)

~ <SS

¥

%

@) }' v

- QP ede >

2 >

b2 <> >
’ TS




LYoniCos

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*7)




N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*8)

o)
o \\ >
% ) 4 r >> ~

- NSNS

~ =

S > <

o [
SN e
%@ o >




N-TM156 NRG TENDL-2017, AKONING

angular distribution for (n,n*9)
il

e

I\
| Il ‘\\l“
g ¥ ) \\\\\\\\{{\\ i

> <




LXAnlCosS

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*10)




LYoniCos

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*11)




LYoniCos

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*12)




N-TM156 NRG TENDL-2017, AKONING

angular distribution for (n,n*13) ‘

0
10 | ,
g >
é 1 >> ‘\</°
5 ; >
o2 ) > R §§\

‘Z'o/ ;5> S
CESEE
s P <
o Jiﬁy
%o < o >>>>>> >
e G I




N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*14)

LYoniCos
\_)
o

d}Q

§
@0\(?0 0
\




LXAnlCosS

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*15)




LYoniCos

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*16)




LXAnlCosS

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*17)




N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*18)

)
% f >> >
<o J;ﬁ >
%0 °QO o >>>>J o
s < Lt




LYoniCos

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*19)




N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*20)

0" °
o 1 >
Z ,1/ ’ .«-‘9
) 0 ’

.y > &

‘00\5\ S

o
<, “o <«
~S>,>® O







LYoniCos

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*22)




LXAnlCosS

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*23)




LYoniCos

N-TM156 NRG TENDL-2017, AKONING
angular distribution for (n,n*24)




N-TM156 NRG TENDL-2017, AKONING

angular distribution for (n,n*25) ‘

}’ >
\ NN
<5 S
ol MW S s
S |
., <
(a3

LXAnlCosS .
V—I
9?_

0




N-TM156 NRG TENDL-2017, AKONING

Neutron emission for (n,x)

NS\NCOQ




N-TM156 NRG TENDL-2017, AKONING
Neutron emission for (n,2nd)

oy
© 10 -
Z A N ‘\C/CD
g A7 S
- ASEERS
kS\@Q -
S, = 3
S
R




N-TM156 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)
1 ~
10 W ‘\\\\ .

S
7 - <~
20" || «
= § PN
% J > JAN
'l <
o ) NS
<
S Yo
S >
S, So




N-TM156 NRG TENDL-2017, AKONING
Neutron emission for (n,3n) |

3 S
10
é ) &
Z &
e
240 S
o1 S
0/ \®
v <<§\Q’
S
" >
<, o
7
R RN




N-TM156 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)a

0 A
[ = S
2 =
'S ~ &
100 s &S
S > &
®®O ~o <~




N-TM156 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)3a

LronieN




N-TM156 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)a

| ‘\ll\\\\\\

. S
N~
é 10 1Lt <
[ - S
5 >
0 NN
o 2 P ¥
100/ S
N
S
S5 -
S, Yo




N-TM156 NRG TENDL-2017, AKONING

Neutron emission for (n,3n)a

I
1 ~
10

2. |
=1
% A
v
s p

(&

\%Q <~

e ™ ~
&z Ty

o
Vs
LA
NS
S
'\<3><<§@'
N




N-TM156 NRG TENDL-2017, AKONING

Neutron emission for (n,n*)p
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