Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Principal cross sections

10°

= =

(@) o
o -
I I

|

oI
(BN
I

total

absorption

elastic

gamma production

o|

| | | |
10 10”7

I I
107 1073
Energy (MeV)




Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

4 — total

107 107°
Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

10t
— total
~~
7))
=
@®
@)
N’
c
i)
-
(&)
(D]
)
7))
%)
@)
-
@)
10'6 10-5

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

10°

1 — total

Cross section (barns)

=

o
[EEN
I

I

L_JUULJL_UULJUMUUU_;

107 10
Energy (MeV)




Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

4 — total

10 10
Energy (MeV)




Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

tota

10*

Energy (MeV)

102




Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

capture

102 —_ L

10°® 107
Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

capture

=

o
[EEN
I

I

Cross section (barns)
o
o
I
I

107 107°
Energy (MeV)




Cross section (barns)

=

o
o
|

|

=
ol

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

capture

=

107° 107
Energy (MeV)




Cross section (barns)

10° =

|
o
=

H
o
o

|

=
(RN
I

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

capture

Energy (MeV)




Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

10° -

10t 1‘ =

107 = u -
|

1073

1073

H
oI
N

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

apture

[HEN

<)
w
I

I

Cross section (barns)

10t 102
Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Heating
| |

— heating

Heating (MeV/reaction)

[ [
101 107 107’ 10 10 1071 10*
Energy (MeV)




Damage (MeV-barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Damage

100 I I

—— damage

H
ol
1SN
I
I

|
ol
(63
I
I

|

OI
(o)
I

I I
107 1073 107 10!
Energy (MeV)

H
o
=
=
H
o|
(e}
H
o
~




Cross section (barns)

|

oI
(BN
I

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Non-threshold reactions

=

o
o
I

|

ol
N
I

I I
107 1073 107 10!
Energy (MeV)

H
o
=
=
H
O|
(e}
H
o
~




Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Principal cross sections

12 I I I

total
absorption B
elastic

gamma production

=
o
I

(00)
I
I

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

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Heating

40

w w
o ol
| |

N
ol
I

=
ol
I

Heating (MeV/reaction)
o S
I I

ol
|

— heating

o

o

50

I
100

Energy (MeV)

150

200




Damage (MeV-barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Damage

0.8

0.7 —

O
o

©
&

o
~

—
w

O
N
|

i
|_\
I

da

lage

/m_

©
o
o —

I I I
50 100 150

Energy (MeV)

200




Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Non-threshold reactions

I I I
0 50 100 150 200

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Inelastic levels
30 '

*1073

N
ol
I

N
o
|

=
o
I

Cross section (barns)
o
I

&
l

|

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

o
ol

10

I I I
15 20 25 30

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Inelastic levels
|

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

I I I I
5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Inelastic levels

300

*1073

N

o)

o
|

N

o

o
|

=

a1

o
I

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

I I I I
10 15 20 25 30

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Inelastic levels

16
*1073
14 —

= =
o N
I I

Cross section (barns)
oo
I

(n,n*16)
(n,n*17)
(n,n*18)
(n,n*19)
(n,n*20)

I
15

Energy (MeV)

20

25

30




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Inelastic levels

60

*1073

o)
o
|

N
o
I

Cross section (barns)
N w
o o
I I

=
o
I

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

10

I I I
15 20 25 30

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Inelastic levels

140 '
x1073

120 — — (n,n*26) e

=
o
o
I
I

(@]
o
|
I

60 — B

Cross section (barns)

20 B

0 = | | | |
0 5 10 15 20 25 30

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions
| |

2.0 '
184 — (nx -
— (n,2n
—=  (n,4n)
/\16_ (n13n) B
2, (n,*)a
S 1.4+ =
®©
o
~1.2- =
S
= 1.0 /\ .
O
Q
N 0.8 i
N
N
o 0.6 i
@)
0.4 =
0.2 =
0.0 — | | | | | | | |

o

20 40 60 80 100 120 140 160 180 200
Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

100_ '
i
1 — (n,2n)a
— (n,3n)a
— (n,n*)p
— 807 — (nn9d
g —  (n,n"t
®©
o
c
O
0
D
N 40—
(7))
(7))
o
@)
20 —
0 i | |" =]

5 10 15 20 25 30
Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

300

*1073

N

o)

o
|

N

o

o
|

100 —

Cross section (barns)
o
o
I

o)
o
|

(n,n*)he3
(n,4n)
(n,2np)
(n,3np)
(n,2np)

12

14 16 18

I T I I I
20 22 24 26 28 30

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

2.5 ' '

= = N
o & o
| | |

Cross section (barns)

O
&
|

0.0

0 5 10 15 20 25 30
Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

lO6
i
107 (n,2a)
=
—— (n,pa
—~ 87 — (npd)
g — (n,pt)
(qv]
o
N’ 6_
-
O
0
o5}
" 4
w
(7))
o
@)
2_
0 i i i | i
0 5 10 15 20 25

Energy (MeV)




Cross section (barns)

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

2000
10712
1800 —
1600 —
1400 —
1200 —
1000 —

800

600

400 —

200 —

0

— (n,da)

5

10

I I
15 20

Energy (MeV)

25

30




Cross section (barns)

*1073

SB122M NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

350

300 —

— (n,xd)
— (n,xt)
— (n,xhe3)

I L I I I I I I I
20 40 60 80 100 120 140 160 180 200

Energy (MeV)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for elastic

0
10"
i r
1)) > >
Q 4
% , -
)
53 s &
J>B ~ S
< 5 > X
‘o > &S
o ﬂg <
& 2 >>>;
/OG) 0. >




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for elastic

LYoniCos




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*1)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*2)

>> >
TN ’ -
— < TR ’ L)
< ﬁ? > > A§§\
’ <>
ol J%JJJ T
<, o |
Sz, K >
SIS <




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*3)

—
o




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*4)

1001 ﬁ
: (Y
T~ | ‘ S
| \

7))

a

O e

=~
” | >> > &
< 5 <
2, IS
<& . @ < S>> <>
\S\/O@ 0.\5\\ I >
o ©




LYoniCos

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*5)

0 4 =S
O
NS
<N
()
~> AQ\‘Z'
S
<
<OQ




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*6)

, e
j N
% W;;m >>> o
- < >
=~
s WJ >~ <
o, “o Les
O >>>> <
-S'//)@ \0\5\ >
o O




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*7)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*8)

5
O >> >
2 X >> o
e \\ =~
o > > &
S
‘o ;JJj >Q &>
s J?JJJ >
<, 5o 1S
\S\//.?@ RN [
o O




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*9)




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*10)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*11)

LXAnlCosS




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*12)




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*13)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*14)

VV
v

LXAnlCosS




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*15)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*16)

—

=

Y/
/

LXAnlCosS




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*17)




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*18)




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*19)




LXAnlCosS

—
o

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*20)

)




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*21)




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*22)




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*23)




SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*24)

LXAnlCosS




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*25)




LXAnlCosS

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*26)




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,x)

7 10
v 1
7 s
2
@) N A
oA > &F
100~ S
QQ)
S5 = <
®®O & >4 <>
Q@ {SO
7
7 <O




LronieN

SB122M NEUTRON ACER TENDL-201941BRARY; T=293.16K
Neutron emission for (n,2nd)

SO
A4 &
10
J >
e \@‘§\
0/ \®
O <
o\ <SS
S <
o S
.&Oe — (\/
7
LT o) >




SB122M NEUTRON ACER TENDL-201941BRARY; T=293.16K
Neutron emission for (n,2n)

xS
7 0
> 10 <
Z A |
% NN >~
'l <
o 3 N
10c~ P &S
<
<
S S
<, o




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,3n)

10 .
72 s
Z A &

é 10’3/ e qy‘@
s - . S
o % Q)@?
A S <&
®®O -
’&OQ {O N
=
R CNS




LronieN

SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,n*)a

S
l
1 <>
10
] -
KNS
P &

- N
QO S Q;\Q.)
- <o ~T S

T =

2. (o}




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,2n)a

TR

g y hl
é 10 L <
2 > o
5 3 S
100/ ’\<’;" é)\®
n
- <5
S = S
<, &




SB122M NEUTRON ACER TENDL-201941BRARY; T=293.16K
Neutron emission for (n,3n)a

0
él ) &
> >
2 SENCE
0’10/ \®\
‘\()’ <<§\Q’
S <
=2 >
<, @
<
RS




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,n*)p

S
240" v
2 IS P =
% ) ~
< <
S&n S
<, Yo




LronieN

SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,n*)d

SO
» >
g o
10 -
N
/ N
Q"’ N
> SF
0/ & ®®
= > <&
'S.@c* > ~>
< & N
<.
L ST




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,n*)t

7 10 >
% = &
Z >
9 r NV S
5 10 >
- N
(& > Q;\Q.)
~ S
S& o




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,n*)he3

%10 >
= § L
2 s
2 2 A v @‘2’&
g 0~ NS
Jro > &
<
>
-S-@O\’ AN
S, @ =
<
<z > .\?‘




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,4n)

LronieN
\.A
L
\
D

s
3 ~ > Q@
10 Q
- L S
o S
< L <&
S
S
Yy v
<
e
2




SB122M NEUTRON ACER TENDL-201941BRARY; T=293.16K
Neutron emission for (n,2np)

ST

1 -S>
29 v
é 10 _ &
1 | >
0 | h SN
o ~ A% <
% 3 S \@
100/ > ®®
S
S
% S
<, Yo ~>




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,3np)

“ 0
0 - S
10
7
% p >
7 N
% 2 ~ S
= 10 P
g1V NS
o T sS
<
T-)
~
/)6),
&z et




Neutron emission for (n,2np)

iy

% 10

Z §

c

b 77
1007
\S\@O\"




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,npa)

LronieN




SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Neutron emission for (n,n*c)

3

0

1 ) \\\ §
7 4 S © -
230 [ o RS -
i =

o < <<§\Q}®

S, <o

QQ) = <




LronieN

=~
\




SB122M NEUTRON ACER TENDL-20191
Photon emission for (n,2nd)

1/
10

Dl

0 -

Z 10

% /

e

P y
(P4
S S

L

ARY; T=293.16K




SB122M NEUTRON ACER TENDL-20191
Photon emission for (n,2n)

BRARY; T=293.16K

=
—
Y,
3

% 40" ’,‘
»p
¢ 1L o
&100/ '\<")<<,§Q)
s s S
£




SB122M NEUTRON ACER TENDL-201941BRARY; T=293.16K
Photon emission for (n,3n)

LronieN




SB122M NEUTRON ACER TENDL-2019-1
Photon emission for (n,n*)a

BRARY; T=293.16K

3 ’
10 N TR
A ," "I |
| "Im >

P UH &
% 101 I HM Vv
% I W -
9 SN
s s

> <
ST
/// <>
“Zz, L




RARY; T=293.16K

ali
O)
m e —e—

= —
2 ”\l %\
o ——
a =
0 :
< I
= L/
x S —
Wl <
O N
< S
2
O &L
¥ c
= O
D 7))
Ll .9
Z &
M (D)
e\ c
N S
m = \ \ \ \ \

i “ -
o o o 00
<\ =\
=\

NOIHWEN




SB122M NEUTRON ACER TENDL-201941BRARY; T=293.16K
Photon emission for (n,3n)a

6.
10
P
10 S
S
% S
2 10 4
2 34 S
2 40 )
o SCY
= SRS
S e
< _ G v
=, S




SB122M NEUTRON ACER TENDL-20191
Photon emission for (n,n*)p

BRARY; T=293.16K

LronieN




SB122M NEUTRON ACER TENDL-201941BRARY; T=293.16K
Photon emission for (n,n*)d

>
Se)

7 0~ N3
@ 10 >
= ~ N
2 v
5 D N
0«100/ <

6\9

L

i S

\)




SB122M NEUTRON ACER TENDL-20191
Photon emission for (n,n*)t

BRARY; T=293.16K

LronieN




LronieN

SB122M NEUTRON ACER TENDL-201341BRARY; T=293.16K
Photon emission for (n,n*)he3

oS
. | .
10 1 &
{ s
2. WD
g <S
10o S <
>
S, 7 ”
“g, - NS
~ >




SB122M NEUTRON ACER TENDL-20191
Photon emission for (n,4n)

0/
% 1
Z A
% 2
o410 _
(P4
<S> o
/// <
%@ %

ARY; T=293.16K




LronieN

SB122M NEUTRON ACER TENDL-20194BRARY; T=293.16K
Photon emission for (n,2np)

0 -~ >
10 ~{| L
7 Vs
(\/
2 - RPN
100/ % \@
S <
v’)
ﬁ\/ NS
%@ < ,\?‘




SB122M NEUTRON ACER TENDL-201941BRARY; T=293.16K
Photon emission for (n,3np)

1/
10
g S
~ [l\ 'S,OQ%
% 0,1/ '\@
z 1 , S
2 g
g | N
S S
> N
SRS
S, 7 <
7 S
o<
L




SB122M NEUTRON ACER TENDL-20191BRARY; T=293.16K

Photon emission for (n,2np)

|
%[
1/
10
Dl
0
Z 10
,é /
o
(P4
S
S 2
L,




SB122M NEUTRON ACER TENDL-2019-1
Photon emission for (n,npa)

BRARY; T=293.16K

LronieN
\

N
\




SB122M NEUTRON ACER TENDL-201
Photon emission for (n,n*1)
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Photon emission for (n,n*13)
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Photon emission for (n,n*15)
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Photon emission for (n,n*16)
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Photon emission for (n,n*17)
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Photon emission for (n,n*18)
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Photon emission for (n,n*19)
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Photon emission for (n,n*20)
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Photon emission for (n,n*21)
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Photon emission for (n,n*22)
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Photon emission for (n,n*23)
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Photon emission for (n,n*24)
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Photon emission for (n,n*25)
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Photon emission for (n,n*26)
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Photon emission for (n,n*c)
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Photon emission for (n,d)
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Photon emission for (n,he3)
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Photon emission for (n,a)
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Photon emission for (n,2a)
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Photon emission for (n,2p)
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Photon emission for (n,pa)
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Photon emission for (n,pd)
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Photon emission for (n,pt)
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Photon emission for (n,da)
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thermal capture photon spectrum
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14 MeV photon spectrum

= = =
o o o
(@) = N
| | |
I I I

Gamma Prod (barns/MeV)
S
II—‘
I

1073 | |
0 10 20 30

Gamma Energy (MeV)




MeV/collision

SB122M NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Particle heating contributions
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Recoll Heating
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Particle production cross sections
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