=
OI

Cross section (barns)

CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Principal cross sections
I I I I I

total
absorption

elastic

gamma production

| | |
101t 10 10”7 10 10 10t 10*

Energy (MeV)




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

4 — total

=

o
[EEN
I

Cross section (barns)
o
o
I

107
Energy (MeV)

1071




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

1 — total

101 N

Cross section (barns)

107
Energy (MeV)

10°




Cross section (barns)

101 N

CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

1 — total

Mo

10°
Energy (MeV)

10*




Cross section (barns)

=

ol
w
I

=
o

A

CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance absorption cross sections

capture

107
Energy (MeV)

1071




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance absorption cross sections

capture

=

oI
w
I

I

Cross section (barns)
o
D
I
I

=

oI
(63
I

|
o|
=

10°
Energy (MeV)




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance absorption cross sections

capture

=

=)
IS
I

Cross section (barns)

10 =

10°
Energy (MeV)

10*




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Heating
| |

— heating

Heating (MeV/reaction)

[ [ [
101t 10 10”7 10 10 10t 10*

Energy (MeV)




Damage (MeV-barns)

|

ol
(63
I

CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Damage

100 I I

—— damage

i

=
ol

|

ol
(o)
I

[ [ [
10 10

Energy (MeV)

o|




Cross section (barns)

H

ol
1SN
|

CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Non-threshold reactions
| | | | |

(n,gma)

=

o
o
|

=

ol
=
I

=

ol
w
I

=

ol
(6
I

[ [ [ [ [ [
‘ 10 10 10t

Energy (MeV)

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




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Principal cross sections

5 I I I

total

absorption

elastic

gamma production

N
I

w
|

N
I

Cross section (barns)

=
I

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

Energy (MeV)

200




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Heating

25

— heating

= = N
o o1 o
| | |

Heating (MeV/reaction)

ol
|

0 | | |
0 50 100 150

Energy (MeV)

200




Damage (MeV-barns)

CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Damage

o
~

O
w

—
N

=
=
I

o
o

I I
0 50 100 150

Energy (MeV)

200




Cross section (barns)

CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Non-threshold reactions

1034 (n,gma)
10 -
10™ —
[ [ [ [ [
0 5 10 15 20 25

Energy (MeV)

30




Cross section (barns)

CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

0.5

o
~
I

o
w
|

—
N
|

=
=
I

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

0.0

15 20 25 30
Energy (MeV)




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

120 '
*107
— (n,n*6)
lOO ] - (n1n*7)
— (n,n*8)
— (n,n*9)
— (n,n*10)

00)
o
|

Cross section (barns)
S (o)}
o o
I I

N
o
|

N\

0 i | | |

5 10 15 20 25
Energy (MeV)




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

50 '

*1073

— (n,n*11)
— (n,n*12)

N w H
o o o
| | |

Cross section (barns)

=
o
I

0 - | | |

5 10 15 20 25
Energy (MeV)

30




Cross section (barns)

CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

1.4 ' ' '

=
N
|

=
o
I

o
o)
|

o
o
|

o
~
I

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

Energy (MeV)




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

14, ' '
P
1 — (n,2n)a
124 —— (h3na L
—— (n,n¥)p
= — (n,n%)d
c 10 — —  (n,n*)t B
®
=
c 8- B
i)
=
D 6 _
n
)
O 4- L
@)
2 — =
0 | |' | — ] | —
16 18 20 22 24 26 28 30

Energy (MeV)




Cross section (barns)

CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

0.6

o o o
w EAN o1
| | |

—
N
|

=
=
I

o
o

(n,4n)
(n,2np)
(n,3np)
(n,n*c)
(n,p)

AN

ol

10

_ﬁ—
25 30

I I
15 20

Energy (MeV)




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

6 |
*107

— (nd)
— (ny

3
|
>
L
|

N
I
I

Cross section (barns)
N w
I I
I I

=
I
I

0 | | L
5 10 15 20 25 30
Energy (MeV)




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

350 | | |
*1073
— (n,xp)
3004 —— (nhxd) L
—— (hxt)
= — (n,xhe3)
c 250 M@ -
®©
L
— 200 — .
O
9
D 150 — -
w
(7))
© 100 =
@)
= /_
0- i ] i i i i i

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




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for elastic

\ |

LYoniCos




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for elastic

SO0\




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*1)
| \\\\
0 \

Q j >
o~ r S
g e
&40 ST o
<z 5 ﬂ \®
o >}JJ S <
s QJJJ >~ <
o 1%
C\O-S“ .O~ >>>>> =
s 0.,5\ g




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*2)
0

J Sh
; 10" ' !» N
—_— : N ’ A%
2 1 ’ p’ >
b e < S
1% P j>> > @Q‘
o < S <
s 95& >~ <
o 5 >Jﬁi
.. o 2
’>® S




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*3)
? \x\

0 4 ' S

) 10 . ' >’
Q i ' <
o / >
5 S
< -1~ N\
> 40 ST o

s JiﬂgﬁJ >

% Fo PR

s 0.,5\




LoniCos

CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*4)

s




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*5)

%
@)
5 S
g -3 A
PP s
s P > <
o U
<, o -
\S\/’}@ O\S‘

SO




LYoniCos

CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*6)
| \

d}Q

§
@0\(?0 0
\




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*7)

N
Q
J
%
5 14
10 2
<o, >
.'\5\ >
% QO >>9J; '\9
\5‘/,’>® Ko >
< <

\

D




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*8)

-S>
410 >
O >
Jz.
> ) e
o 10 . > il
N > P S
2L >> <
%® .O‘O\ >>9;g '\9
Y, @ >
Lo o




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*9)

%
Q >
1o >
O s
a ,1/; Q)A\
10 2 > -

2L >> <

o, %o s

\S‘/,’) o >

@ S
Z L <o




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*10)

WVARS
\/
7
P

5
5 e
o e
<N
& P S
<5 > P S
o > <=
o ;§> >
S @ - >>9 -
\S\/’}@ O\S\




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*11)

g

N A0~

o 10 1

0 1

%

t

g

‘Z'o/

(%
‘~5\ >
C\O .O.O\ >>;; '\9
6>’%> s




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*12)

LYoniCos




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K

Neutron emission for (n,x)

e
% 10
2" &
2
0 AN\
oA > &F
10c~ &>
S <
" O~Z
e, 555




LronieN

CAO051 NEUTRON ACER TENDL-2021
Neutron emission for (n,2nd)

RY; T=293.6K




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,2n)

% 10 I\! A
Z g SIS
2 >
g 3 N \@é\
100/ ®®
> S
S, 2




CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K
Neutron emission for (n,3n)

A =
é 10 ) L2
£ - >
5 S >
o B3 ) NS
10c~ P &
S > <&
'S.@c* ~o ~>
S XS ~v




CAO051 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)a

LronitieN
\A
LD
LX

~y»

ARY; T=293.6K




LronieN

CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K
Neutron emission for (n,2n)a

S
4 &
10 &
Vd
VS
S
a S
0/ % ®®
<= S <&
S
S
Yy ~
- >
., & ™~
g
ZL- SN




CA051 NEUTRON ACER TENDL-2021
Neutron emission for (n,3n)a

RY; T=293.6K

LronieN
\A

Qo
\

Q




CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K
Neutron emission for (n,n*)p

0 S
1
é ) s
) 2
:‘é 24 > qé\
510 | VS
o S
o i <<§\Q’
'S.@c* ~ S
< )
Y, O
7
N




CAO051 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)d

BRARY; T=293.6K

1/
10
| S
A
% 10 >
2 ®
e <
o2 ) NS
o > Q)@?
<o <
S = v
S, &
oy S




CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K
Neutron emission for (n,n*)t

ranineN
—
o
\
v}
v

XN
2~ T Q¥
100/ Q;\@
Sz
<
(- <O
.&OQ — N
@// o) >
>




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,4n)

b
% 10 A
Z 7 / A
% ~ a2 SN
A
o © S
<
S
R CNS




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Neutron emission for (n,2np)

00/ S
~ 1 -
% - &
2 4 RS
d O Yo <
A v S

= & &

AN
R
\S\@O\"’ 2V
S, = b
<
e




CAO051 NEUTRON ACER TENDL-2021
Neutron emission for (n,3np)

RY; T=293.6K

LronieN




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K

Neutron emission for (n,n*c)

é 10,1/ -
o J T
o2 ) <~
= <
Ry (&4
D >
S, So




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K

Photon emission for (n,x)
1 - | \““ l\
g AN
AN

7 ,2/ \ v
2 10 S\ <
PPN
o A *’Q* SEGY
100 \\;\: <<,§
O
S ? >
&




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,2nd)

0 >
N
7 10 N
o S
: £
9 OZ/ I '\()/QA\
o1l N\ NSRS
< SRS
S, 7 <
Z; =
L




BRARY; T=293.6K

CAO051 NEUTRON ACER TENDL-2021

Photon emission for (n,2n)

\
—\
S 00
—\

NOIHWEN




CA051 NEUTRON ACER TENDL-2021
Photon emission for (n,3n)

BRARY; T=293.6K

| |
|| « !
‘ ’ il |
i b (S0
00 = L /ll | E
71 U |
Z g /I/' >
% 0 K g
c 0 S
> 1 o’ \ N <</§
NS
S >
%@ g%




CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K
Photon emission for (n,n*)a

i

10 ‘ ‘ d
/ i | l

7 A0
v 10
Zb
c
g 4
100"
N
£, F >
o<
@@ N




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,2n)a

1 | >
%)10 e
2800 ©
: >
e g L2

100 %Q,{\\
>

S

> >

@@b ~
—~ =




CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K

Photon emission for (n,3n)a

2/
10
7 0
v 10
zY
: L]
0*10'0/
<S> o
"7, ©

«
s
€
Vs
S
S <




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,n*)p

LronieN




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,n*)d

10 / il/i"
] | | !L ‘g s
L
240" ‘ ~ ' ©
% ) \ .
;3 =S
> o’ > <</§
S < v
%@




CA051 NEUTRON ACER TENDL-2021
Photon emission for (n,n*)t

BRARY; T=293.6K

2 - '
AR
5
A | RS
2] |
2 S ©
g \ > e
10o N
v <
‘2\/\3 S
Lz, ¥




CA051 NEUTRON ACER TENDL-2021
Photon emission for (n,4n)

BRARY; T=293.6K

y \
0 - E
% 10
> ~ -
% vy f\?‘®
040 . o ¥
QO PN
>
< s
2z o)
%b ~
—J




CA051 NEUTRON ACER TENDL-2021
Photon emission for (n,2np)

LronieN
\

™
\

BRARY; T=293.6K




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,3np)

6.1

10

z )

10 S
7 A SN
%10 >
% 03/ Q\?‘Q

o NSNS

SRS
S _ < =
=, ©




CAO051 NEUTRON ACER TENDL-2021

Photon emission for (n,n*c)

BRARY; T=293.6K

NOIHWEN




BRARY; T=293.6K

CAO051 NEUTRON ACER TENDL-2021

Photon emission for (n,gma)

,,,M.I.I.l.l
c— ([ /7
-] ] [ ] FFRA

A O S

= Z ~ l 7777
7 L/
7/ 7= 77
M \\ V4 I A— sy ey
—
—

([
(. L 77
( 1/
3 F ol 77
l,,... .. et
—— 7 el [
qll“.!.l.'.l....
=1
— 7
[/
(L]
(L]
(L 17
(L /17

\ \ \ AN
N\
(- ,00
—\

NS\NCOQ




LronieN

CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,p)

0 A >
10 >
g >
o
2 A S S
D S
T’)
$ >
2, < >
S N
1z,




CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K
Photon emission for (n,d)

0 25
0 &
5 g
z s
% 2 >
£ VRGN
o110 . S
o > <<
<o >
. .
Ly, <7 S
L




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
Photon emission for (n,t)

N
\

LronieN
\




BRARY; T=293.6K

—
o\

o

G

1

a Op
Z

LL

T

TG

ORI

<<

Z 2

O c

x O

- O

D .0 \
Ll & Vo
Z O

— C

0 O | U U S S N
O O <) < 140

< (- o S

Ona s = =

NOIHWEN




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
thermal capture photon spectrum
|

=
o
N
|
|

Gamma Prod (barns/MeV)

I I
0 2 4 6

Gamma Energy (MeV)




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
14 MeV photon spectrum

| |
1
—1 =
< 10
(D)
= |
& 10
3 Ll N
©
© 103 -
o
g ] 1
|
%105— 1
O |
10"
[ [ [ [
0 2 4 6 8

Gamma Energy (MeV)




MeV/collision

CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Particle heating contributions

14 I I I I

protons
deuterons
tritons
he-3
alphas

12 -

10

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

Energy (MeV)

200




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Recoll Heating

2.0 '

1.8 recoil heating

)
=
~ o
I I
I I

(MeV/reaction
¥
I
I

0 50 100 150 200

Energy (MeV)




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Particle production cross sections
350 | | | | |

*107
300

Cross section (barns)

protons
deuteron
triton

alphas

0-— | 1 | |
0 20 40 60 80 100 120
Energy (MeV)

I
140

I I
160 180

200




CAO051 NEUTRON ACER TENDL-2021
protons from (n,x)

é 0,3/
z 1 ™
9 i QWNN
'l
p J
o
S
®®O ‘ZOO <>
S
7 <::’00 S




CAO051 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
protons from (n,n*)p

LronitieN
S,
N
%
v
9

3 N
< <
10 VS
o S
‘\()’ <<§\
'S.@c* ~o




CAO051 NEUTRON ACER TENDL-2021
protons from (n,2np)

e
A <]
A <
% 10
Z /
5 4
I
o 40
o <&
<
xS"@O PN oV
RSN 0>
<
<7

~y»

ARY; T=293.6K




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
protons from (n,3np)

O A
10
1 S
"
0 P ="
Z 10 =
Z 2
% Ve (\(/b.
S N
3 o7 ¥
s Se) Q|
o &7 &S
<
XL <
S < >V
s >
e, @ v
L. Q"\/
N G




CAO051 NEUTRON ACER TENDL-2021

protons from (n,p)

%10
Z
2 s34 U
o 10
(&4
e
<z

BRARY; T=293.6K




CA051 NEUTRON ACER TENDL-2021
deuterons from (n,x)

b 3
Z 10 \N\N\l\l
s 1
o
p J
(&4
SO
®®O ‘ZOO <3
S
7 <::’00 S




CA051 NEUTRON ACER TENDL-2021
deuterons from (n,2nd)

BRARY; T=293.6K

0/
10
r <] =
210’2/ ~
s T
g N
0/ ‘\//\ Q)\®
<S>
'\S\éoé> L
‘s, -
7
<2 & 2




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
deuterons from (n,n*)d

] < B

y
5 5 T
& 40 S

o’ S

i
\%Q& S v
/)®,~
L oD




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
deuterons from (n,d)

1
S
14 < - >
% 10 j s
? - / >
0 Ve
:‘é 3~ SR>
0 vV S
0’ 1 e ﬁ\
= > &
<
>
®®Q s AN
<, NS




tritons from (n,x)

A
10

é 0,3/
zZ 1 I
9 i MNJN
'l
p y

(&%

®®Q 6\{00

s
7 900 S




LronieN

CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K
tritons from (n,n*)t

S
g -
Y%
10
7 2
|~ BN
0,3: Vs ﬁ\@@
} v <<§\Q’
Xy
BT >
<




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
tritons from (n,t)

S
Sel
7 2 v
o 2
Z 40 4 A
? P %J ‘\?‘
g ~ D
0’ e "\/Q ﬁ\@
o S
D <
T &S
S, s NS
<, ~>




CAO051 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
he3s from (n,x)

oy
% 40 <
j N
2 S
o 3 ~S NS

100/ \®
<S¥
S Yoo <
‘S
o, <
7 SRR




CAO051 NEUTRON ACER TENDL-2021

alphas from (n,x)

1A
10
D .3
(Ve
Z 10 \H\j
g 4
o
p J
(&4
SO
®®O ‘ZOO <35
<
L <::’00 S

BRARY; T=293.6K

O
N
N
()
S SF
Q)@?
<S>




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
alphas from (n,n*)a

) S

0 &
él ) >
0 34 | RPN

&S

o 40 S S

(P4 > QQ;\Q.)

~ &S
S, s NS
<, ~>




CAO051 NEUTRON ACER TENDL-2021 LHBRARY; T=293.6K
alphas from (n,2n)a

e
- -
N
9 4 i VAl
5 40 S
10 - ASPRN
<
S <&
O SEA
>
S, 3




CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K
alphas from (n,3n)a

%
0,1/ s>
% .34 . > N
& 40 S
o D S
i
s
2z = 2




CAO051 NEUTRON ACER TENDL-2021 LBRARY; T=293.6K
alphas from (n,a)

s P
b \j §
3 {

’é 3 J/ > N
o 10 Sl
0/ ’\<’¢) Qé}®

<
S& Yo S
s




