Cross section (barns)

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Principal cross sections

10° -
1024 O i
10t - N
il QL
0  \ I
107 — ‘
10'1— — total ’
—— absorption
— elastic
10_2 B —— gamma production
11 I I_9 I I_7 I I_5 I I_3 I I_1 I 1
10 10 10 10 10 10 10

Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

: — total
103 - L
n
-
G
=7
c 10° L
S & ;
"5‘ B
5 [
3 \ I
(7))
0 10l - L
2 10" - \
@) :j
100_: —
10'4 10-3

Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

4 —— total

=

o
w
|

=

o
N
|

Cross section (barns)

Energy (MeV)

1072




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

10*

1 — total

Cross section (barns)

10°
Energy (MeV)

10*




Cross section (barns)

NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance absorption cross sections

10°
E —1 capture
10° — =
10! - / I =
W
10° \} \J & \ =
10_1—: \Jb__
: —
10" 107

Energy (MeV)




Cross section (barns)

NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance absorption cross sections

Al Mflw '
R
o] | U !

10 107
Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance absorption cross sections

capture

|

OI
N
I

Cross section (barns)

1073

10°
Energy (MeV)

10*




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Heating

Heating (MeV/reaction)

— heating

10

[ [ [
10 10 10t 10*

Energy (MeV)




Damage (MeV-barns)

=
o

NBO91 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Damage

100 I I

—— damage

|

=
[N
I

N

=
ol

w

|
ol

IN

=

ol
a1
I

[ [ [
10 10

Energy (MeV)

o|




Cross section (barns)

|

ol
N
I

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Non-threshold reactions

=

oI
=
I

|

ol
w
I

o|

[ [ [
10 10

Energy (MeV)




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Principal cross sections

6 I I I

total

absorption

elastic

gamma production

ol
|

N
I

Cross section (barns)
N w
I I

0O FP——T— | | | | | | |
0 20 40 60 80 100 120 140 160 180

Energy (MeV)

200




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Heating

40

w w
o ol
| |

N
ol
I

=
ol
I

Heating (MeV/reaction)
o S
I I

ol
|

— heating

o
o

50

I I
100 150

Energy (MeV)

200




Damage (MeV-barns)

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Damage

0.6

o
&

o
~

I
w

O
N

=
=

o
o

—— damage

o

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Non-threshold reactions

=
oI
o

=

oI
=
o

10-12

50

I I
100 150

Energy (MeV)

200




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

250 '
*107
— (n,n*1)
— (n,n*2)

,\200_ — (n,n*3)
2, — (n,n*4)
E — (n,n*5)
©
O
~ 150 —
(-
O
O
Q
" 100 /
)
n
O
O /

50 /\,

0 | | | | |

0 5 10 15 20 25
Energy (MeV)




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Inelastic levels

350 '
*1073
o — (n,n*6) L
2l — (n,n*7)
— — (n,n*8)
) — (n,n*9)
< 250 —— (n,n*10) B
®©
=
— 200 — =
i)
:
D 150 =
(7))
(7))
© 100 -
@)
50 — =
0 i | | | |
0 5 10 15 20 25 30

Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

120 '
%107
— (n,n*11)
100 — —— (n,n*12)
— — (n,n*13)
2 — (n,n*14)
- — (n,n*15)
@ 80
=
S
= 60—
&)
()
n
B 40—
=
@)
20
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

200 '
*107
1807 — (n,n*16)
— (n,n*17)
160~ —  (n.n*18)
N — (n,n*19)
S 140 — (n20)
®
O
~ 120 —
o
‘= 100 —
O
O
0 80
7))}
7))}
O 60—
O
40 —
20 —
0 | | | - T I
0 5 10 15 20 25

Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

60

*1073

o)
o
|

1N
o
I

Cross section (barns)
N w
o o
I I

=
o
I

(n,n*21)
(n,n*22)
(n,n*23)
(n,n*24)
(n,n*25)

10

I I I
15 20 25

Energy (MeV)

30




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

50 '
*10°3

— (n,n*26)
— (n,n*27)

— 40 ] (n1n*28)

2 — (n,n*29)

- — (n,n*30)

©

O

c

O

O

(D)

N 20—

7))

(7))

=

@)

10
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

1.6 I I I
— (Y

1.4 — (n,2nd) B
— (n,2n)
— (n,3n)

1241 —— (n,*)a —

=

o
I

I

Cross section (barns)
o o
o 0
I I
I I

o
~
I
I

o o
o N
|
I

I I I I I I I I
40 60 80 100 120 140 160 180 200

Energy (MeV)

o
N
o




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

0.5 '

(n,2n)a

o
N
I

o
w
|

Cross section (barns)
o
ho
I

=
=
I

0.0 | | | |
5 10 15 20 25 30

Energy (MeV)




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Threshold reactions

3503
oo
1 — (n,n*)he3

4 — (n,2np) L

300 (a3
—_ — (n,2np)
) B
C 250 - (n.npa) L
(qv]
L
— 200 — .
O
9
D 150 — -
w
(7))
© 100 -
@)
50 i
0 | | | | i i ] i
10 12 14 16 18 20 22 24 26 28 30

Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

1.8 ' '

=
N & o))
I I I

Cross section (barns)
[N
o
I

0.0 | | T | |
0 5 10 15 20 25 30

Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

800 ' '
*1070
— (n,2p)
700 —— (n,pa) -
— Eﬂ,pg)
— — (np
g 600 —— (nda)
®©
Q 500 - E
S
‘= 400 — .
)
)
(7))
o 300 - E
(7))
o
QO 200 — .
100 — i
0 | | i i
0 5 10 15 20 25 30

Energy (MeV)




NB0O91 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

350 I I I

1 -3
1 — (n,xd)

4 — (nxt)
2400 — (n,xhe3)

Cross section (barns)

0 | i i i i i i i i
0 20 40 60 80 100 120 140 160 180

Energy (MeV)

200




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for elastic

/é/

[

W \/<Z 5
\/ <
N
6"4

)

I»
-
fZ - >>> @Q)A
1& > S
. > SN
o ﬂg <S¥
S >
o @
.. @ o
"S\/O’ K, < >>>>>
) < >
o O




LYoniCos

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for elastic

~>
~ S
Q'\'
i, \ S
O
Q'\?‘
b
e
S S
< - ~ ®
.0 O
S &
06\ \'%2 ,Q\W‘N <
o 'sﬁﬂ!* S
S o = S
HE ~ 5
e G NP W
&




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*1)

=
ex::—=‘,.




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*2)

) J
8 ) \ >> ‘\</°
g - >
N NN
“o JJy > &>

s WJ >~ <

o, “o L

(& < >>>>> “

\S\/O.@ Q N>




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*3)

) )
8 A \ >> ‘ﬁ”
g - + >
\ NN
“o JJy > &>
s WJ >~ <
o, “o L
Q < >>>>> “
\5‘/,’)@ O >




LroniCos

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*4)




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*5)

LYoniCos

D0
,b&(?o QC)
\

0
%




LXAnlCosS

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*6)




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*7)

1)) ' =
2 e
o 40 > R §<§\
il ﬁ? S
s I yJJJ <
% O’O >>>JJJ <>
\S‘/,’)@ K o~ >




293.6K

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T

angular distribution for (n,n*8)

SR\ N\SXY




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*9)

0N y
g - >
N A\
“o JJy > &>

s yﬁﬁJ >~ <

o, “o LS

(& < >>>>> <«

\S‘/,’)@ O




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*10)
1 \\
0" '
2

2 e
2 S
il ﬂ? S
o >}JJ S <
o u N S
o Jiﬁiﬁ
C\O'S‘/’;.O‘O >>>>J =2
S S




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*11)

d}Q

§
@0\(?0 0
\

LYoniCos

>
s




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*12)

7))
2 e
= e N
g 10 /; > NG g\@@
“e JJJJ& = {\‘2}%
s Y <
o 15
% o < >>>> N
\S‘/,’)@ O




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*13)

J

2 S
3 10’ ” R R §<§\

< 5 S
“ ol ;yﬂy > T
o Jiﬁy
% ’O\ >>>> N
\S\/’}@ O\S‘




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*14)
/ \q
OO | xyyk =
1 1T >

LoniCos
\V
\/
) 9%
%)

> 2 A\@Q)
<5 S
< =54 1§ ;;JJJJ > s
% QO >>>JJJ <>
Z, 2
(S




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*15)

7 >
2 S
o 10’ '\,<° §§\
< 5 ﬂ> S

o U S S

o Jiﬁiﬁ

%*5‘/,500 o >>>J =

S S




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*16)
\\
>

A\

; Y
N 0 4 V, M‘}" >
o, 10 5 ‘ " <>
Q- ST
5 ’ )}’ >
s i ‘}’ > \@Q’A\
{O/ Il!> S Q}®
LK A S R
% O’O >>JJJ;i<f>
\S‘/,’)@ o g
<, O




LYoniCos

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*17)




LYoniCos

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*18)




LYoniCos

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*19)




LYoniCos

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*20)




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*21)
0" '“
| " e

1))
Jz s
9 A4 ” g
040 ° > AQ\é\
<5 S
o ;Jyj S
%o Jiﬁy
S o . PP <o
\S\/’}@ O\S‘




LXAnlCosS

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*22)




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*23)

J
2 S
5 10’ E '\<,° §§\
s iyﬂ <&
<> O’O >>JJJ; <>
\S\/’}@ \0\5‘




NB091 NEUTRON ACER TENDL-2021 LIB

RY; T=293.6K
angular distribution for (n,n*24)
|
0 -
10" °
S
z -
O <
o =
> 40 ! >
7 S
T L e
o Jiﬁy
S o U
\S\/’}@ \0\5‘




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*25)

100 j \\\!ﬂ

7))
5 ' SR
5 \ e
o ) < ’ =
040 - A JIRCS
il ﬁ? S
s P <
o Jiﬁy
S o U
\S‘/,’)@ o




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*26)

5
2 >
5 2 TS
o >’ R §§
s J%JJ <&
%® QO ~ >>JJJ <
%,




LYoniCos

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*27)




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*28)

7))
<z 5 S
o ;JJJJ P T
%o Jiﬁy
S o > <>
\S\/’}@ \0\5‘




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*29)

LYoniCos
\/
) \/
\/

’ i
NN

.y »’ 2 =
\S\/’}@ \0\5‘




LYoniCos

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*30)




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,x)

D -
[~ “ \j
5 (LR
5 '
1007
S
0
®®Q <5
Q@ {SO
7
7 <::’00 S




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,2nd)

0’ >
él ) w\ >
[ e
go, v
g - N
o O ,{/\ @q,
610 . &S

L2 <<§\Q’

Ky <

e o
SHEES
<.
<z > q/b‘




NB091 NEUTRON ACER TENDL-2021
Neutron emission for (n,2n)

A
¢ .0 5
21 \1
’é A Q/\}
p o
P
'\%6\ < N
o (&4
< <5 ~>




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,3n)

0,1/ S
~ 1 s
% - &
= N\
% 34 q’&
v Yol <
5 10 RIS
o” v &S
&
<> S <
vS'@O - . VvV
Q@ﬁ S Vv
.




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,n*)a

0 - S
- 10
% / Ve
7 P
% r : (\’QA\
e O <
o1V =~

< <
O@Qg - >




NB0O91 NEUTRON ACER TENDL-2021
Neutron emission for (n,2n)a

LronieN

N
\




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,n*)p

0 - S
10
g ) <
2 d S
2 O'Z/ JLRH\ %@é\
> 1 0/ '\<? x®\
- <S¥
% o S
<, o




LronieN




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,n*)d

Sel
% NS
j 7] ]\/ VS
%) =<
2
’fé 2 A KN
10 V¥
0’ / %\
= S &
<
Sy S NS
<
«%@ =~ NS
e
7/ o) ,»b‘




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,n*)t

0’ >
él ) &
Z &

’é O,Z/ > @(ﬁ\
2} - \@x
‘\()’ <<§\Q’
Ky <
=2 >
<, -
L.
.




NB0O91 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)he3

A
2 10
% A
3 o

o’ v

< >
'\S\'QQ o -
®>®f > o
7 ©




NB091 NEUTRON ACER TENDL-2021
Neutron emission for (n,2np)

]

BRARY; T=293.6K

10

i S
A oS
d 10 -
Z S
0 ¢ St
> o W \®\

= S <S¥

xS"@O <~
S, © P




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,3np)

. s
S <~
% 10 >
Z oS
2 ~
<>

Y AN

S

> Yo AD

<, 2 <




NB091 NEUTRON ACER TENDL-2021 LIBR

Neutron emission for (n,2np)

ARY; T=293.6K

/1/ %
7 10 / B
01 > &
Z 1 { \]\ >
2 ~ v
2 A SN
/3/ @Q)
g S NS
100~ VS
D <
< N LS
ON) =
S, e N
7>
2 25y




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,npa)

TR

% 10 &
Z - >
: o
I (Y <
0 3 N> \@

- oS

Ry
Co &4
~
s NS
S




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,n*c)

é e
z - =
0 I N
% 2 A ~- \@
100/ S
- SIS
)
®®Q <
<, o




NB091 NEUTRON ACER TENDL-2021
Photon emission for (n,x)

LronieN




LronieN

NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,2nd)

2 A
40 :
=
0 A 5
10 S
P |~ >
™ S
2 - i’l Q'\(}/ 2
100/ N '\9 \@
SRS
P \‘\l\ >
= S




NB091 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,2n)

>
Z ’ Vs
0 2 NG D
0100/ ST
> <<
~-
<
~
L




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,3n)

LronieN




N
S %
™
Q
1 3
— c
> 4
o T
< 2,
.‘ —=
= ml,lk\ 9
2 ——
S =/
= il O
Z =
- =~
= = "/
r & = N
LL = -
2= —
=z 9 ——
mﬂu S ﬁ%\ b
— 0
D .0 J)
W & ¢
Z O V @
— C
S Y A
m m “o o 00
Z 0 = =\ =

NOIHWEN




NB091 NEUTRON ACER TENDL-2021 ILIBR
Photon emission for (n,2n)a

LronieN

ARY; T=293.6K




NB091 NEUTRON ACER TENDL-2021
Photon emission for (n,n*)p

BRARY; T=293.6K

LronieN




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,n*)2a

LronieN




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,n*)d

LronieN
\

N
\




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,n*)t

LranieN
v

z
0@ 9(5‘

o
Q \




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,n*)he3

LronieN




NB091 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,2np)

[
L]
I
0

b
%)10 v
240 ©
:‘é 1 f\?‘®
o A =
40c f{)/%§
>
<l
>z, SS
S/
—/




NB091 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,3np)

6.
10
5
10 S
7 4 SN
%10 >
% 03/ Q\?‘Q
gt oS
- SRS
SRS
S _ < =
=, ©




NB091 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,2np)

0 >
é = &
[ <
ge V
g 2 o
Y SN
040 ST

“ SIS

é\/ S >
Z, >
L




NB0O91 NEUTRON ACER TENDL-2021
Photon emission for (n,npa)

BRARY; T=293.6K

LronieN
=
9
b
) %
v}




NB0O91 NEUTRON ACER TENDL-2021
Photon emission for (n,n*c)

BRARY; T=293.6K

LronieN
\

N
\







NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,p)

Ui

| :,M’/'m,// //

/ it \
40’ 'MI,M Ix \\(

2100 \ - >

Bl | >

o 1O£: ik :; S




BRARY; T=293.6K

NB091 NEUTRON ACER TENDL-2021

Photon emission for (n,d)

NS\NCOQ




NB091 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,t)

3/
10
il
Z - )
¢ |
0105/
v’)
<& S
//@@ - >




NB0O91 NEUTRON ACER TENDL-2021
Photon emission for (n,he3)

—
\

10"
z) O1 { :/b;'::
PN

\

T
%

\w
N
{

BRARY; T=293.6K




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,a)

™
\

LronieN

€

\

V)




NB091 NEUTRON ACER TENDL-2021
Photon emission for (n,2a)

—
\

LronieN
\

BRARY; T=293.6K




BRARY; T=293.6K

NB091 NEUTRON ACER TENDL-2021

Photon emission for (n,2p)

N\

—\

S 00
—\

NS\NCOQ




BRARY; T=293.6K

NB091 NEUTRON ACER TENDL-2021

Photon emission for (n,pa)

\
—\
S 00
—\

NS\NCOQ




NB0O91 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,pd)
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Particle production cross sections
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