CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Principal cross sections

16—

=

o
(6
|

Cross section (barns)
o
w
I

10°
— total
—— absorption
1 — elastic
107 = —— gamma production
0
lo 1 | | | IIIIII0 | | | IIIIIIl | L | IIIIII2
10 10 10 10

Energy (MeV)




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Heating

Heating (MeV/reaction)
H
o

— heating

III
10*

Energy (MeV)




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K

Principal cross sections

3.5

103
3.0 —

Cross section (barns)
PR NN
o o1 o o1

I I I I

o
ol
|

o
o

total

absorption

elastic

gamma production

o

I
20

I
40

I
60

80 100 120 140

Energy (MeV)

I I
160 180

200




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K

Heating
100
— heating

~ 80_ [
c
O
3]
qv)
2 60- B
>
()
=
[@)) 40 — —
=
©
)
L 20- L

0 — | | |

0 50 100 150 200

Energy (MeV)




CO062M HELION ACER TENDL-2021 LIBRARY:; T=0.K
Threshold reactions

1.6 '

(s,X)
(s,n?ef/ -
inel@stic

(s,2nd)
(s,2n) r

1.4

Cross section (barns)
© o o r B
EaN o o o N
I I I I I

I I I I

o
N
|
I

S

o
o

I I
50 100 150 200

Energy (MeV)

o




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K

Threshold reactions

140 ' '
*107
— (s,n*)he3
| — inelastic L
120 — (s3n)
> — (s,na
= 100 = — (s,2n)a |
®
=
— 80— =
O
E
h 60 — i
wn
wn
O 40 L
U <~
N /‘A B
0 | - | — | |
0 5 10 15 20 25 30

Energy (MeV)




CO062M HELION ACER TENDL-2021 LIBRARY:; T=0.K
Threshold reactions

70, ' '
-
1 — (s,n*)he3
| — inelastic L
& — (s,3n)a
> — (S,ni)p
= 50 - — (s,n%)2a |
®
=
— 40— B
O
g
O 30 =
7))}
7))
O 20- —
O
10 =
0 | |' | | |
0 5 10 15 20 25 30

Energy (MeV)




CO062M HELION ACER TENDL-2021 LIBRARY:; T=0.K
Threshold reactions

0.6

O
&
|

o
~
I

Cross section (barns)
o o
N w
I I

=
=
I

o
o

(s,n*)he3
Inelastic
(s,2n)2a
(s,n*)d
(s,n*)t

o

Energy (MeV)

30




CO062M HELION ACER TENDL-2021 LIBRARY:; T=0.K
Threshold reactions

160 ' '
*107
— (s,n*)he3
140 |1 —— inelastic
— (s,4n)

—_ — (s.2np)
glzo —  (s,3np)
®©
L 100 —
S
= 80
(&)
Q
(7))
(7)) 60_
(7))
O
QO 40—

20 —

0 | | - — = —

0 5 10 15 20 25

Energy (MeV)




CO062M HELION ACER TENDL-2021 LIBRARY:; T=0.K
Threshold reactions

30 | |
*10°3 o
— inelastic
— (s,2np)
25 —— (s,npa) B
—_ — (s,gma)
g — (s.p)
@ 20 -
=)
o
= 15 .
O
[eb)
(7))
B 10 — L
O
@)
5 .
0 | | | 4/

0 5 10 15 20 25 30
Energy (MeV)




CO062M HELION ACER TENDL-2021 LIBRARY:; T=0.K
Threshold reactions

250 ' '
*10°3 o
— inelastic
— (s,d)
— (s)1)
~207 — (sa)
g — (s,2a)
®©
o
~ 150 —
c
i)
0
)
100 —
(7))
(7))
O
@)
50 —
0 | | = | | |
0 5 10 15 20 25

Energy (MeV)




CO062M HELION ACER TENDL-2021 LIBRARY:; T=0.K
Threshold reactions

16, ' '

*10
— (s.2p)
14 — (s.pa)
— (s,t2a)

— — (s,pd)
ng —— (s,pY)
©
Q 10—
S
(&)
D
(7))
n 67
(7))
O
O 4-

2_

0 | | — 1 T -1

0 5 10 15 20 25

Energy (MeV)




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K

Threshold reactions

180

1070
160 —

= = =

o N S

o o o
| | |

80

60

Cross section (barns)

40 —

20 —

— (s,da)

I I I I I
5 10 15 20 25

Energy (MeV)

30




LYoniCos

CO062M HELION ACER TENDL-2021 LIB

ARY; T=0.K
angular distribution for elastic




CO062M HELION ACER TENDL-2021 LIB

ARY; T=0.K
angular distribution for elastic

/ / <
“ ~
0 40 L~ =
% B B t N
o L { S ~
e P &
0, N S e
<S> <<§\Q’




CO062M HELION ACER TENDL-2021
He-3 emission for (s,X)

(T

BRARY; T=0.K

< N
:‘é A A ww.\}\}\} Q $
5 10 NS
0/ \®
S <s¥
(P4 O
®®O & >4 <>
Q@ {SO
2
L <::’00 S




CO062M HELION ACER TENDL-2021
He-3 emission for (s,n*)he3

é 10 <
= 1 |
% L S
e <
o 27 N
S <&
Sy, Yo S
e ~
g Z.
<, S




CO062M HELION ACER TENDL-2021
He-3 emission for inelastic

p
- 10
»
Z
@ 3. N
510 |

QO

<,
®® o
Qé}) 5’0 <n




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (z,n)

LronieN




LronieN




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (n,2nd)

LronieN
\

™
\




CO062M HELION ACER TENDL-2021 LIBR
Photon emission for (n,2n)

gl i) Jﬂ//'/
it g
ol i \ \\\ .
51" '“ il \ >
P I,’l\\ A

*ZOQ




CO062M HELION ACER TENDL-2021
Photon emission for (n,3n)

LronieN
\

™
\




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (n,n*)a

S
O A
% 1
% A
0 D A
2 S
o < PN
‘i\@S “
S/
—/




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (n,2n)a

™
\

LronieN
\A
(-
S
\ \ \
[ =

\

€

\V
)
N




CO062M HELION ACER TENDL-2021
Photon emission for (n,3n)a

LronieN
\

N
\




CO062M HELION ACER TENDL-2021 LIB
Photon emission for (n,n*)p

0/
% 10
Z /
% 1
o 10

QO

N
‘2\@6\ <
L




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (n,n*)2a

S
0/
% 10 <
z - -
:‘é £ L s
SHERS
‘i\@S <«
S
—/




CO062M HELION ACER TENDL-2021
Photon emission for (n,2n)2a

™
\

LronieN
\A
(-
\




CO062M HELION ACER TENDL-2021
Photon emission for (n,n*)d

™
\

LronieN
\

€




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (n,n*)t

2/
10
i S
z 0~
v 10
zY
2 ~>
& N
0 ,Z: >
10o 'é)<<,§
Sy
—~




ARY; T=0.K

Y

N\ &\P
<\
ot TQ
—\ —\ —\

NOIHWEN

CO062M HELION ACER TENDL-2021

Photon emission for (n,n*)he3







CO062M HELION ACER TENDL-2021
Photon emission for (n,2np)

3 1!#\. \

10 4 [
%40 /@ﬁ i \\\
Z 1 ) SK:N L X\
Z
g 01: \\\

100 o

<D

V)
NI
\)
(




CO062M HELION ACER TENDL-2021
Photon emission for (n,3np)

LronieN
\

™
\




¢
o

I

& /

> 19

s 2,

v

- )

(Q\

o

o

a Op

=

W —

=2

% S

O <=

<5

Nf

0 5 .
T e Q
S O e@
AN C

© O S S e W A

mo (Y < 140

i o LD S

O s = =

NS\NCOQ




ARY; T=0.K

Y

CO062M HELION ACER TENDL-2021

Photon emission for (n,npa)

NOIHWEN




Nz

? N

T

- O (

wW c é@\ Q

S iy v

s

N/, \?

a . $

g 2 —

» m ) inN.i'

o< =

<5 —— ] / 60

S m — = Z/ 3
= ¢

3 ¢

m 5 S S %

O 2 o o RS

O = = -

NOIHWEN




CO062M HELION ACER TENDL-2021
Photon emission for (n,p)

BRARY: T=0.K

| .tlll/"/’ll/'/;l I
1
A
g (118D gy -
é 100 ) -lliu’;'l ’l'li'l:u‘llilli.'i.l.l ,, \\ >
g 4 ’III/ \\ i
610 | o o
S _ s ~ ~
%@




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (n,d)

LronieN




CO062M HELION ACER TENDL-2021
Photon emission for (n,t)

A ' '
Iy,
ﬁﬁﬁm&. .

0 1 |

% 10 fit

Z A

2 24 b

g 10 ~
< S
< _ s <

@@@




CO062M HELION ACER TENDL-2021
Photon emission for inelastic

1 A
10
Dl
0 -
Z 10
8 /
e
P )
< S
‘2\@6\ <
L




CO062M HELION ACER TENDL-2021
Photon emission for (n,a)

LronieN
\

N
\




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (n,2a)

LronieN
\

™
\




CO062M HELION ACER TENDL-2021
Photon emission for (n,2p)

| il
14 | (|
7 /(L
2 0
™
{ (I
%10 (111l
2| ,,HIII/M
’é 4 l'fil “‘ |I.'.l |
o 1O£: -
§K% Z -




CO062M HELION ACER TENDL-2021 LIE
Photon emission for (n,pa)

’ i
el
) Mt
0 i1l I/llll/lf”/’l’,/"l ' \
7 0~ I,l/ !Il/liljll,l,’
%10 / <|lmlhlﬂ|’|4|l|,ﬁ|’mk
< - Z >




CO062M HELION ACER TENDL-2021
Photon emission for (n,t2a)

LronieN
\

N
\




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (n,pd)

LronieN
\

N
\




ARY; T=0.K

Y

CO062M HELION ACER TENDL-2021

Photon emission for (n,pt)

NOIHWEN




ARY; T=0.K

Y

CO062M HELION ACER TENDL-2021

5
N &&x
w
7 —
== 0
= !
=
S ==
3 =
= —— &
2 ="
V)
k%
&
(D)
S
\ \ \ N\
..nlu. 1/0 1,,00
= = = =

NOIHWEN




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Particle heating contributions

60 '
—— neutrons
o0 — —— protons B
— deuterons
— tritons
— alphas

MeV/collision
S
|

0 50 100 150
Energy (MeV)

200




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Recoll Heating

35

Heating (MeV/reaction)
[HEN = N N w
o o1 o o1 o
I I I I I

ol
|

recoil heating

50

I I
100 150

Energy (MeV)

200




CO062M HELION ACER TENDL-2021 LIBRARY; T=0.K
Particle production cross sections

8 I

7_

o
|

ol
|

Cross section (barns)
w NEN
I I

N
I

neutrons

©
=
o
—
o

tritons
—— alphas

0 50

I I
100 150

Energy (MeV)

200




CO062M HELION ACER TENDL-2021
neutrons from (s,n)

7
(&)
% A
0 A R
o 100// QW\} S
>




neutrons from (s,x)

/ W‘\\
2
2
510
(&
Ry
®Q6>;Zi0
2z S5 o




CO062M HELION ACER TENDL-2021

neutrons from (s,2nd)

LranieN
\




CO062M HELION ACER TENDL-2021
neutrons from (s,2n)

A
? \N\l\l
9 /A'/ ww\}
o 10 LN

(&4

>
S <2
) (& <>
<,




CO062M HELION ACER TENDL-2021
neutrons from (s,3n)

Z M
% s M B s
o 10 <
<
S o S
<,




CO062M HELION ACER TENDL-2021
neutrons from (s,n*)a

A
39 | ||\
Z
2 34 |
o 10 LN

< S

'S'@ <>

(& o <n
<,




CO062M HELION ACER TENDL-2021
neutrons from (s,2n)a

1N

i
< RN

NN
g o - S
10 Y &

> S
®®Q <o <
<,




CO062M HELION ACER TENDL-2021

neutrons from (s,3n)a

A

i} 10,1/
d
Z ~
% 3 / J/
510

(&4

'S.@c* PN




CO062M HELION ACER TENDL-2021
neutrons from (s,n*)p

D2
0 2
Z 10
,é /
% j
< S
S <
<,
L.
3




CO062M HELION ACER TENDL-2021
neutrons from (s,n*)2a

7 J)\

v -

Z 10

% A

e

o
< S
®®O <o <>




CO062M HELION ACER TENDL-2021
neutrons from (s,2n)2a

%10
Z

5 5
e

D 100/

-
S
'S.@c* S ~>
<, g%




CO062M HELION ACER TENDL-2021
neutrons from (s,n*)d

roniveN
— —
() ()
\N (e
\ \ \ \
\
- |

/QN
0 7
>
S
< <o <>




CO062M HELION ACER TENDL-2021
neutrons from (s,n*)t

g7, S
'é 24| |} VS
g 40 |7 S
(P4 '\<? x®
i
S S

%
@’b 6
&

§




CO062M HELION ACER TENDL-2021
neutrons from (s,n*)he3

g 54 LS T
o 10 <
0/ '\Q') ®®

<
v’)
'S.@c* >




CO062M HELION ACER TENDL-2021
neutrons from (s,4n)

%10
Z -
’é p )J
o 100/
RS
'S.@c* ~<o >
6}) N




CO062M HELION ACER TENDL-2021
neutrons from (s,2np)

% 0
® 10
Z a ] AL
9 IZe
£ 3
100 -




CO062M HELION ACER TENDL-2021
neutrons from (s,3np)

% 1
z /
é /3/ /J\
> 100/ >
>
\%Q s P
< ~2




CO062M HELION ACER TENDL-2021
neutrons from (s,2np)

g o b T
o 10 <
0/ ’\<’¢) \®
<S¥
'S.@c* S >
‘<)




CO062M HELION ACER TENDL-2021
neutrons from (s,npa)

% 10 J<
Z i / N
% 1
o 100/
S




LronieN




C0O062M HELION ACER TENDL-2021
protons from (s,n*)p

N
Z/
% 1
? A
7 N
:‘é b wqu\l
g 10 LM
“ >
'S'@Q @:30 <




CO062M HELION ACER TENDL-2021
protons from (s,2np)

% 0
® 10
Z 1 ~ AJJ\}\J\}
2 A
o 34
100 -




CO062M HELION ACER TENDL-2021
protons from (s,3np)

oy
%10
Z
5 5
e
o 10
o >
>
\%Q 5 ~
<, ~




CO062M HELION ACER TENDL-2021
protons from (s,2np)

i
él ) < ©
47 q
8 3 /J RSN
2 .0 ¥
v S e

(P4 N é}%

<S>
S o S
<




CO062M HELION ACER TENDL-2021
protons from (s,npa)

® 2

Z 10 L

% A

e

g
< S
“& @)\70 “




CO062M HELION ACER TENDL-2021
protons from (s,p)

7
%
0 ,A’ e \}\}\

QO >

>
S <=
[P
RS i




CO062M HELION ACER TENDL-2021
protons from (s,2p)

LronieN




protons from (s,pa)

LronieN




CO062M HELION ACER TENDL-2021
protons from (s,pd)

-
é 10 <
=— - =
AP T
g 37 =
<




CO062M HELION ACER TENDL-2021
protons from (s,pt)

2 7 A "’Q@z@
P J NS
<
<,




deuterons from (s,X)

oy
10
D3
v 3-
21 L
o NN
53 //
(P4
®®Q 6\{00
O®/~
2 ¥ o




LronieN




CO062M HELION ACER TENDL-2021
deuterons from (s,n*)d

A ||Im

é 0’2/ ]
5 i
v / =
P y
< S




CO062M HELION ACER TENDL-2021
deuterons from (s,d)

il

7
v 10
zr
%
P O’Ajg/w
Vo S




CO062M HELION ACER TENDL-2021
deuterons from (s,pd)

é 10’ >
’é Y RPN
g B4 =
100/ N é)\®
<&
e Yo S
<




CO062M HELION ACER TENDL-2021
deuterons from (s,da)

7
d
Z A
@ @ /Q\L
o 100/
>
“& @)\70 “




CO062M HELION ACER TENDL-2021
tritons from (s,x)

7 10’
% I S8
2 / N\Nq
5’, 5
100"
S
®®Q & >4 <3
Q@,
7 <::’00 S




CO062M HELION ACER TENDL-2021
tritons from (s,n*)t

é i o
é A (2@
100~ '§><<§\Q}®
'S'@Q < >
e




CO062M HELIO
tritons from (s,t)

N ACER TENDL-2021

LronieN




CO062M HELION ACER TENDL-2021
tritons from (s,t2a)

LronieN
\

=~
\

7| ‘\\\




CO062M HELION ACER TENDL-2021
tritons from (s,pt)

é ) -
0 5 T
o 40 =

0/ '\<C) \®

<s¥
S
< Yo >
<,




CO062M HELION ACER TENDL-2021
alphas from (s,x)

g “

LronieN




CO062M HELION ACER TENDL-2021
alphas from (s,n*)a

A
v -
0 i NN
5 Ji A wa\}
< S




CO062M HELION ACER TENDL-2021
alphas from (s,2n)a

7
d
z WU
fé 3 /
MOO/
>
/)6),

¢
§
0




CO062M HELION ACER TENDL-2021
alphas from (s,3n)a

% 1 ] /l
5/, .3 g
100 -
S <5 >
< >




CO062M HELION ACER TENDL-2021
alphas from (s,n*)2a

. O?\/
h-hl
[
/-
”I —
"

7 P
w10
z
fé A N
o A
100 -




CO062M HELION ACER TENDL-2021
alphas from (s,2n)2a

7 P

O,

zr

c

g 7

100 ~

NS

'S.@c* ~<o ~>




CO062M HELION ACER TENDL-2021
alphas from (s,npa)

D2
0
Z 10
5 1
e
o
< S




CO062M HELION ACER TENDL-2021
alphas from (s,a)

“/C’
—1
A
—
[
A
[

A
»
% )
@) v N
g A | NS
100” S o
N




CO062M HELION ACER TENDL-2021
alphas from (s,2a)

2 A
7 10
Z p N
0 S
0 0’4:4
o <
R N




CO062M HELION ACER TENDL-2021
alphas from (s,pa)

LronieN
\
/
/_

N

/
A
7




CO062M HELION ACER TENDL-2021
alphas from (s,t2a)

é 10 Ve
=— - § =
5 T
o A &
< <S>
S S
<, Yo




CO062M HELION ACER TENDL-2021
alphas from (s,da)

LronieN
\




