Cross section (barns)

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Principal cross sections

| | | | |
10% —
10t -
| vﬁ'
16° = " A\
10 - v
— total
—— absorption
) — elastic \
10" —— gamma production
-3
W T 1. T 1, T 1. T 1. T 1. T 1. 1
10 10 10 10 10 10 10

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

— total

=

o
w
I

=
o
N
I

Cross section (barns)

10*

10
Energy (MeV)

1073




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

1 — total

=

o
w
|

|

=

o
N
|

Cross section (barns)

|

o
[N
I

N

10 107
Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

: W&tal

=

o
N
|

Cross section (barns)

|

o
[N
I

—

|
o|
N

Energy (MeV)

1071




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance total cross section

— total

Cross section (barns)

10!
Energy (MeV)

102




Cross section (barns)

|

=
[N
I

I

CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance absorption cross sections

101 < capture -

=

o
o
|

|

10 10
Energy (MeV)




Cross section (barns)

CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance absorption cross sections

10 E capture

=

o
o
|

=
ol
I

YA

[N

<)
N
I

M

|
o|
w

Energy (MeV)




Cross section (barns)

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

resonance absorption cross sections

10° - capture

|
=
[N

Y
S
N
\—C

Energy (MeV)

1071




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
resonance absorption cross sections

capture

|

OI
w
I

Cross section (barns)

107

10°
Energy (MeV)

10*




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Heating
| |

— heating

Heating (MeV/reaction)

[ [ [
101t 10 10”7 10 10 10t 10*

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Damage
| |

—— damage

Damage (MeV-barns)

=

oI
(RN
I

=

ol
N
I

=

ol
w
I

=

=
I
I

10

[ [ [
10”7 10 10 10t 10*

Energy (MeV)




Cross section (barns)

=

ol
w
I

=
oI
LN

CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Non-threshold reactions

(n,gma)

[ [ [ [
10 10 10t 10*

Energy (MeV)

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




Cross section (barns)

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Principal cross sections

6 I I I

total
absorption B
elastic

gamma production

& ol
I I
I

w
I
I

N
I
I

=
I
I

0 | i i i i i i i i
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Heating

30

— heating

N
ol
I

N
o
I

Heating (MeV/reaction)
o o
I I

ol
|

0 = | | |
0 50 100 150

Energy (MeV)

200




Damage (MeV-barns)
[HEN = N N w
o o1 o o1 o
o o o o o
I I I I I

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Damage

400
*107

—— damage
350 —

al
o
L

o

I I
50 100 150

Energy (MeV)

o

200




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Non-threshold reactions

| |
— (nh,gma)
»
=
S
~ 113 _ L
= 10
O
O
5}
)
V)
)
o
@)
4
10 i i i i i
0 5 10 15 20 25 30

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

250 '
*10™
— (n,n*1)
— (n,n*2)
— 200 — — (ﬂ,ﬂ*3)
%2 — (n,n*4)
E — (n,n*5)
o
O
~ 150 —
c
O
O
Q
" 100
7))}
7))}
O
@)
50
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Inelastic levels

200 '
*1073
180

I =

N D O

o O O
I I I

Cross section (barns)
o
o
I

N H (o)} 00]
o o o o o
| | | |

o
ol

10

(n,n*6)

15 20 25
Energy (MeV)

30




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

100 '
*10™
— (n,n*11)
— (n,n*12)
— 80 [‘ — (n,n*13)
2, — (n,n*14)
- — (n,n*15)
®©
O
c
9
O
()]
0 40—
7))
n
=
O
20 —
0 | - | | | |
0) 5 10 15 20 25

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Inelastic levels

30
*107 (\
/\ — (n,n*16)
25 —— (n,n*17) =
—_ — (n,n*18)
N — (n,n*19)
- — (n,n*20)
@® 20— =
=
g /\
= 15— m
(&)
Q
7))}
B 10— L
O
@)
5 =
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

30 '
*107
— (n,n*21)
25 — —— (n,n*22)
— — (n,n*23)
7p) — (n,n*24)
- — (n,n*25)
® 20 —
=
o
= 15—
(&)
Q
n
B 10—
O
@)
5_
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Inelastic levels

25 '
*10™
— (n,n*26)
—  (n,n*27)
— 20 — (n,n*28)
2 — (n,n*29)
- — (n,n*30)
®©
O
c
O
O
()]
N 10—
7))
n
=
O
5 —
0 | | | | |
0) 5 10 15 20 25

Energy (MeV)




Cross section (barns)

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Threshold reactions

1.4

=
N
|

=
o
I

o
o)
|

o
o
|

o
~
I

60

I I I
80 100 120

Energy (MeV)

I
140

I
160

I
180

200




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Threshold reactions

40

*1073
35

w
o
|

N
ol
I

Cross section (barns)
= N
o1 o
I I

=
o
|

ol
|

o

(n,2n)a
(n,3n)a
(n,n*)p
(n,n*)d
(n,n*)t

=
o

I I I I i I
18 20 22 24 26 28

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Threshold reactions

1.6

- — =
o N 5NN
I I I

Cross section (barns)
o
oo
I

0.6 L
0.4 =
0.2 =
0.0 | | | I -

0 10 15 20 25 30

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

14 '
*1073

12

(n,d)
(n,1) L
(n,hel)
(n,a)

=
o

I

I

Cross section (barns)
oo
I
I

0 /\

I I I I
5 10 15 20 25 30

Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Threshold reactions

0.6 I I I
— (n.xp)
—  (n,xd)
051 — (hxt) B
— (n,xhe3)
— (n,xa)

o
~
I

I

Cross section (barns)
o
w
I
I

0.2 .
- / | B
0.0— ’ i =] i i i i i i

0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




LYoniCos

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for elastic




LYoniCos

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for elastic




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*1)

LYoniCos
[§
\/
\/
N
AV
P

1 >
. NN
10 7 ﬁ>>l N Agwé
<5 S

“og %JJJJ S s

o L5
(@ i & > <>
O'S‘/)@ = >>>>>>




CO065 NEUTRON ACER TENDL-2021 LIBRA

RY; T=293.6K
angular distribution for (n,n*2)
% \\
0 4 >
0 10 ? ".'y' S
a g >
0 - > v
2 e
SR P =
= 10 ° \ > §§
<z 5 ﬂ \®
o >}JJ S <
2L T S
o JJJij
S, @ > @
\S\/O.@ \Q P




CO065 NEUTRON ACER TENDL-2021 LIBRA

RY; T=293.6K
angular distribution for (n,n*3)

\R

%

2 s
10 ',» 5
0 ] >> <

8 \ S

(I ~ o S

1% e
%o ~QO o >>>>JJJ ©
e C >




LoniCos

CO065 NEUTRON ACER TENDL-2021 LI
angular distribution for (n,n*4)

RY; T=293.6K




LYoniCos

CO065 NEUTRON ACER TENDL-2021 LI
angular distribution for (n,n*5)

RY; T=293.6K




LaniCos

CO065 NEUTRON ACER TENDL-2021 LIBRA
angular distribution for (n,n*6)

RY; T=293.6K




CO065 NEUTRON ACER TENDL-2021 LIBR

ARY; T=293.6K
angular distribution for (n,n*7)

N

~

510 '»’ o
V g \ >> Vo
5 ‘ S
O o SR
1% y}> S
%@ ’QO e >>>>JJJ <«
o <




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*8)

LYoniCos
¢
\/
VV
X

i
10 7 >> RS
<o D >
P
s > > <
(. O’O >>Jﬁi<o
O-S'//)@ < o >




LaniCos

CO065 NEUTRON ACER TENDL-2021 LIBRA
angular distribution for (n,n*9)

RY; T=293.6K

P

Vo




LYoniCos

v
&

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*10)




LYoniCos

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*11)




CO065 NEUTRON ACER TENDL-2021 LIBRA

angular distribution for (n,n*12)

LaniCos
#
N
AV
\/
Y

RY; T=293.6K

P
-+ 7 AN
10 2 ’> P ¥
< 5 \®
© P S <
< QO >>J£Ji<’>
\S\/’}@ \0\5‘




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*13)

)

2 S
o 40 > R §<§\
<5 ﬁ? S
o P &S
s yJ >~ <
%@ ’QO e, >>JJ;;£<’>
e C




LYoniCos

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*14)




LYoniCos

&

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*15)




LYoniCos

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*16)

SO




LYoniCos

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*17)




LaniCos

CO065 NEUTRON ACER TENDL-2021 LIBRA
angular distribution for (n,n*18)

RY; T=293.6K




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*19)
0 ~
10 " Sl
: “‘ P

1))

2 S
o 40 > R §<§\
<5 ﬁ? S
o >}JJ S <
s J?AJJ <&

%*9,500 o g =
S S




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*20)

LYoniCos
—
o
oS
NG R\ N W S

~Z ~
O
Fs ﬁiﬂw
\S\/’}@ s




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*21)
0~
10 3 "',»
] P
, >
q/Q

S
; ‘ -
g2 >
9 12 ’ ~
040 - > _F
<5 ﬁ? S
s I >o<
% .O‘O - 5 <
e C




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*22)

’ - 'i’ o
5 e
& 10 / S S
1{0/ Jj>> \,\Gﬁ\@
PP s
s ; iﬂﬁ <
o G PR
\S\/’}@ \0\5‘




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*23)

S

%
2 e
o A4
040 - >> < §§\

s P <

o [
S SN P <5
\S\/’}@ O\S‘




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*24)

LYoniCos
—
o
(-
N U C R\ WL W

S >
SN e




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

angular distribution for (n,n*25)
0 4
T “"”
’ |2
’ >
) Q

o/ S
Q
Y ~
Je.
@,
T ’ =
40 1 >> RS
LIRS WP
S L
\S‘/,’)@ o




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*26)

Y

0 -
0 ¢ \
wl 3 s
o >>'
2 | e
S N
240 1 > ARG
<z 5 > S
o ,» \9 Q‘Zv
s B> <
<, ‘o “
\S‘/,’)@ O




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*27)

5
2 s
> AT NN
s P <
o Jiﬁy
S = > o
\S\/’}@ s




LoniCos

d}Q

0
fb\&o 0
\




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
angular distribution for (n,n*29)

LonlCas
P
4 o
\ NG R\ N W S

o
Fs o Jﬂyﬁﬂ
s, o e
7 S




CO065 NEUTRON ACER TENDL-2021 LIBRA

RY; T=293.6K
angular distribution for (n,n*30)
1 \
0 ~
10" ° “"' >
0 : >
2
5 >
g / >>
:‘é A4 ’ (‘9\
240 1 >> NS Q\@
o ;Jj &>
s yﬂ > <
o %o LS9l
\S\/’}@ \0\5‘




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,x)

LronieN
\
va

=
\




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,2nd)

1/
10
A
% 10 >
@ > N
D NS
o’ S
QQ)
- <S5
~
s
S




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,2n)

2 10
) <
=" |
9 ks >~
g s &
100/ ’\<’;" é)\®
- <
- Yo
S >
S, So




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,3n)

A X

a

2 10 -

% A \/\}

e

g -
PN A

S o >

< <5 ~>




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)a

0 A
5 |-
g N
0’ ,Z:
100
< <>
@QQ - S
S &




CO065 NEUTRON ACER TENDL-2021

Neutron emission for (n,2n)a

e
2 10
% A
b
s )
(&4
P >
S >
S ~
<
<z o) ©




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,3n)a

LronieN




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)p

?
zZ - P
%
s
105~ >
< NS
'S'@O = - >
= 23 N




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)d

0

5" .

Z

:‘é O'Z/

p y

10 "

>

\S\@O\"

¢
9




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)t

% 10
Z §
5
5 5
1057 S
< >
S = ~
<, & NS




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,4n)

LronieN




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,2np)

O/
0
A
2 P
0100/
o =50
S 4 S
S & v




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,3np)

210 s
Z 7] b
g 3 2 §$
10c~ &>
& ‘\C/O <<§\
'S.@c* <> <>
.& (1/
P, P
7




CO065 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*c)

roniveN
4
\ \
Z
ya
VAR




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,x)

7
a
z5 . o
5 A
0 N
5 4 \\1}@ S S
100 <<,<\\
O
S, > ”
“Zz
&




LronieN

CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,2nd)

2 - g
10 .1 4!".1,2\ N
. ) /i., S>
10 v
i &
2 RN
100/ > <<,§
< <> g
//@@@ v







CO065 NEUTRON ACER TENDL-2021 LI BRARY; T=293.6K
Photon emission for (n,3n)

roniveN
\A.
o

()

\ \

%
v
9

>
p a
O,Z f\,$
10/ S
SHES
é\/ S '\'Co
“Z~ <
S ~
1z




BRARY; T=293.6K

. Y,
- = /]
o == — 7L L
R <A o
> 77/
LL — 7
-« \—/
Mﬂ *n., — QN,
-
<z — X
Z 9o
O c
X o
= n
= v J
TIN= ¢
Z O @
To Rl
© 9 | R W S\ //0 A
o O S aE
O & EN

NOIHWEN




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,2n)a

BRARY; T=293.6K

T / W {l///l///l
2100: | | I/M,‘ //"// kll//lk \ > =




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,3n)a

LronieN




ARY; T=293.6K

=21 )
S

CO065 NEUTRON ACER TENDL-2021

Photon emission for (n,n*)p

\
<\
—\ \ 0

NOIHWEN




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,n*)d

/

LronieN
\A
(-
S
\ \
S
[

0,
?

V)
NI
)
q
e




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,n*)t

BRARY; T=293.6K

7 - lﬂ/
0 | |
g r’/l/l/i‘,’ L///l/'li. -
. VL iy -
é 10 | o
s D N
5 10£ < 'z §$
S >
= ~®




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,4n)

1/

10

7

v

Z 10

% A

e

o

o &

<

S _ s v
f%@ >




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,2np)

LronieN




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,3np)

LronieN
\

™
\

RY; T=293.6K




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,n*c)

BRARY; T=293.6K

LronieN







CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,p)

BRARY; T=293.6K

|
l"d’~'
2 7 .lﬁd
10 ! 'ﬂ;!lfl.'
A //// ’,”m ' S
7 0 ///// ‘ﬂﬂﬂ‘
2 /u th* \ A
2 U S
g q \E
Sy I S
> 0 &\ S
o
S _ < >
@@@ ~




BRARY; T=293.6K

—

o\

o

6N

1

)

Z

LL

T

X —~

W °

S

< _

Z 2

O ¢

o o

= n

D .v

Ll &

Z O

To R =

© 9 S S e W A
—\

Om o o 00

O s = =

NS\NCOQ




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,t)

BRARY; T=293.6K

l’im”

. AN
I""”""\\ :
540" ﬁ\‘q | -
% g /i@k < @j

S >




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,he3)

LronieN
\

N
\

9




CO065 NEUTRON ACER TENDL-2021
Photon emission for (n,a)

LronieN
\

N
\




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
thermal capture photon spectrum

102 = |

|
o
=
I
I

=
o
(@)
I
I

Gamma Prod (barns/MeV)

|
=
[N
I
I

I I
0 2 4 6

Gamma Energy (MeV)




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
14 MeV photon spectrum
|

:I.O3 =

Gamma Prod (barns/MeV)
BI—‘
I

I I I
0 5 10 15

Gamma Energy (MeV)

20




MeV/collision

CO065 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 | —T1 1 i i i i i
0 20 40 60 80 100 120 140 160 180

Energy (MeV)

200




CO065 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)




CO065 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

Particle production cross sections

0.6

O
&
|

o
~
I

Cross section (barns)
o o
N w
I I

=
=
I

o
o
o -

20

protons
deuterons
tritons
he-3
alphas

I
40

I
60

I I I I I I
80 100 120 140 160 180

Energy (MeV)

200




protons from (n,x)

By
10
.3 A
7 10
Z A N
2 N,
b 5
1007
®®Q <%
Q?@,
7 eOO S




CO065 NEUTRON ACER TENDL-2021
protons from (n,n*)p

® A
Z 40 <
5 1 1
53
o NS
- NS
<~ <o ~>




CO065 NEUTRON ACER TENDL-2021

protons from (n,2np)

1/
10
<
% 0
v 10
z
5 A
5 3
100"
'S.@c* ~<o
<




CO065 NEUTRON ACER TENDL-2021
protons from (n,3np)

0/
10
D 2
v -
Z 10
2 y
e
p y
< o
S5, <
<~
QQ) 2V~
<.
L o >




CO065 NEUTRON ACER TENDL-2021
protons from (n,p)

é 10 e
9 B > N
e <
g 37 =
<
R S




CO065 NEUTRON ACER TENDL-2021
deuterons from (n,x)
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