Cross section (barns)

N-SE087 NRG TENDL-2017, AKONING
Principal cross sections

| | | | |
10° -
10% —
10t - K \
. %
10 -
— total
—— absorption
) — elastic
10" —— gamma production /|
-3
10 1. T 1o ] | T

I I
101 107 1077 107 107
Energy (MeV)




Cross section (barns)

N-SE087 NRG TENDL-2017, AKONING
Non-threshold reactions
| | | | |

(n,gma)

|

o
=
I

=

o
o
|

|

=
[N
I

|

ol
N
I

[HEN

=)
w
I

=
oI
LN

[ [
10 10

Energy (MeV)

=
o
o
{
=
oI
(o)
=
o
\l




N-SE087 NRG TENDL-2017, AKONING
Principal cross sections

[

— total
4— —— absorption |
— — elastic _
8 —— gamma production
| -
(qv)
®)
N 3 — |
c
ie)
e
(&)
(]
N 2 L
N
N
@)
O
1 ]
0 i i i i i i i i i

0 20 40 60 80 100 120
Energy (MeV)

140

160 180

200




N-SEO087 NRG TENDL-2017, AKONING

Non-threshold reactions

| |
— (n,gma)

-3
@710 - =
=
(qv]
=
-
O
O
5}
)
V)
)
o
@)

4

10 i i i i i
0 5 10 15 20 25 30

Energy (MeV)




N-SE087 NRG TENDL-2017, AKONING
Inelastic levels

0.6

O
&
|

o
~
I

Cross section (barns)
o o
N w
I I

=
=
I

o
o

— (n,n*1)

o

10

I I I
15 20 25

Energy (MeV)

30




N-SE087 NRG TENDL-2017, AKONING
Threshold reactions

1.6
(n,X
1.4 - (n,2n n
(n,3n)

o) 1 2 . (n13n) |
g : (n,*)a
qv)
L 1.0 B
S
= 0.8 B
&)
()]
n
7)) 06 ] [
n
=
Q 0.4 - =

0.2 - =

0.0 | | | | | | | | |

0) 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




N-SE087 NRG TENDL-2017, AKONING
Threshold reactions

20 I I I

=3
1](_)8— — (n,2n)a B
— (n,3n)a
— (n,n%)p
169 — (n,n*)d B
—  (n,n*)t
14 - =

=
N
I
I

Cross section (barns)
o
I
I

0 T D 7
10 12 14 16 18 20 22 24 26 28 30

Energy (MeV)




N-SE087 NRG TENDL-2017, AKONING
Threshold reactions

2.0 ' '

Energy (MeV)




*1073

Cross section (barns)

N-SEO087 NRG TENDL-2017, AKONING

Threshold reactions

6_

ol
|

N
I

w
|

N
I

=
|

(n,p)
(n,d)
(n,t)
(n,he3)
(n,a)

T
15

Energy (MeV)

20

25

30




N-SEO087 NRG TENDL-2017, AKONING

angular distribution for elastic

SR\ N\SXY




N-SEO087 NRG TENDL-2017, AKONING

angular distribution for elastic

101
0

SR\ N\SXY




LYoniCos

N-SE087 NRG TENDL-2017, AKONING
angular distribution for (n,n*1)




LronieN

N-SEO087 NRG TENDL-2017, AKONING

Neutron emission for (n,x)

@\{90

)
g

S 4
]
Q

0




N-SE087 NRG TENDL-2017, AKONING
Neutron emission for (n,2nd)

:
[ - N
2 ~
2 .
1007
SN 2Vs
‘s, =
7>
R 0




N-SEO087 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)

Tt

LronieN




N-SEO87 NRG TENDL-2017, AKONING
Neutron emission for (n,3n) ’
By \\\

0 SO
71 >
) P >
% >

3%

0 3 o T
510 | NS

o NS Q)@?

oS NSRS

b <5 NS




N-SE087 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)a

éloo/ LV
— _ Q
5 T
5 S
<
S S >
- -




N-SEO87 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)a ‘

1 S
1 &
® 10 &
zZ - >
: o
' S <
0 A v \@

0-~" > N

:L (&% - é}%

= > <&
ST >
. © NS
L ST




N-SEO087 NRG TENDL-2017, AKONING
Neutron emission for (n,3n)a

25
- b
240" °
Z j L2
2 > &
o” NS
- N
(&% N Q;\Q.)
& VS
'S.@c* <> S
< v
LT >




N-SEO087 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)p ~
| \ X

S
0 A
% 10 A
? ) / >
) =<
’é \¢ VS
o O,Z: ({/\,ﬁ\@@
o > &
< <
'S.@c* 4 '&
S, © ~




N-SE087 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)d

0
71 2
a ~
2 / ©
2 24 AN DR
5 40 RS
0/ (\/Q’}@
AN
- < S <
% >
S ~
<.
L TN




N-SE087 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)t

é < S
) o<
N
’é A N
10 V¥
0’ / %\
2 > &
n
<
Sy S NS
(&
S T ~
e
/- (o) r\?‘




N-SE087 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)he3

LronieN

N
\




N-SEO087 NRG TENDL-2017, AKONING

Neutron emission for (n,4n)

P
- 10
) r
Z
fé 3.
510
(P4
S
O
S, Yo
<.
- L >

SO
>
S
f\?‘®
Vv %
ﬁ
> &
<
>
NS




N-SEO087 NRG TENDL-2017, AKONING
Neutron emission for (n,2np)

LronitieN
\A
LD

%\
0/
\
S = -
BT >
2
7/~ S




N-SE087 NRG TENDL-2017, AKONING
Neutron emission for (n,3np)

LronieN

N
\




N-SE087 NRG TENDL-2017, AKONING
Neutron emission for (n,n*c)

ranineN

—
—=
—
—73
=

[ R

[ A

=2




N-SE087 NRG TENDL-2017, AKONING
Photon emission for (n,x)

%10
Z
9 3
o 10
(&4
%Q
2z




N-SEO087 NRG TENDL-2017, AKONING
Photon emission for (n,2nd)

LronieN




N-SE087 NRG TENDL-2017, AKONING
Photon emission for (n,2n)

2 |
10
A1 P ‘ ODQ
0 |
%10 L
2 .
5 U8
5 22 S P
SHERS
‘2\%*5\ <
L




N-SEO087 NRG TENDL-2017, AKONING
Photon emission for (n,3n)

%10
Z
5 4
g 40

o’ NS

NS
< S >
“ 7
%@ Ne %




N-SEO087 NRG TENDL-2017, AKONING

Photon emission for (n,n*)a

//////

NS\NCOQ




N-SEO087 NRG TENDL-2017, AKONING

Photon emission

for (n,2n)a

— /7 %
— /M_ 'W ..o\/
— v\/
—— ﬂ‘l
o/ 7%
WUH — Op
llil °
X
J
¢
v
AR A
201/ Ow/ Om/




N-SE087 NRG TENDL-2017, AKONING
Photon emission for (n,3n)a

LronieN
\

—
\




O/
% 1
Zz >
g7, Vs
:‘é O’Z/ v N
17 - ¥

o > <<

>
-
S

N-SEO87 NRG TENDL-2017, AKONING
Photon emission for (n,n*)p ‘
\\\ >




N-SEO087 NRG TENDL-2017, AKONING
Photon emission for (n,n*)d

roniveN
\A
o
(e
\ \ \

L
<
A o
Yo ¥
<<
- S Ve
<l
“r7, = P
L




N-SEO087 NRG TENDL-2017, AKONING
Photon emission for (n,n*)t

2/

10

7 0

d

2Y /

¢,

0105/
S
“ 7

%@




N-SE087 NRG TENDL-2017, AKONING
Photon emission for (n,n*)he3

LronieN
\

™
\




N-SE087 NRG TENDL-2017, AKONING
Photon emission for (n,4n)

0 | //’/m //”/ﬂ
% 40" : 1/ %[é /llli/,//'//lll ”/\
P




0 4
% 1
z - o
:‘é ] > N
040 . T®

“ S

6\9

> >
%bv
_/

N-SEO087 NRG TENDL-2017, AKONING
Photon emission for (n,2np) ‘




N-SEO087 NRG TENDL-2017, AKONING
Photon emission for (n,3np)

10
z )
10
7 4 SN
%10 >
2 3. Q\y%
210 RPN
o S SF
SRS
£, <
=, ©




N-SE087 NRG TENDL-2017, AKONING
Photon emission for (n,n*c)

LronieN
\

€

™
\

\

v’)
<l

Tz, =
S
L

>
<

AN

<<

<







N-SEO087 NRG TENDL-2017, AKONING
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Particle production cross sections
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