Cross section (barns)

FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K
Principal cross sections

| | | | | | I | | | | | I I | | | | | | |
10° —
10% —
103 -
10% —
10t -
— total
—— absorption
0 — elastic
10™ —— gamma production
-1
10 -1 I I |||||||O I I |||||||1 I I |||||||2
10 10 10 10

Energy (MeV)




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K
Heating

Heating (MeV/reaction)
H
o

— heating

III
10*

Energy (MeV)




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

Principal cross sections
500 | | |

400 —

w

o

o
I

200 —

Cross section (barns)

100 —

0 i | |

total

absorption

elastic

gamma production

0 20 40 60

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

Energy (MeV)

200




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

Heating
100
— heating

~~ 80_ [
c
e
O
®
g 60 — —
>
(o))
=
[@)) 40 — —
£
T
D
L 20- L

0 | | |

0 50 100 150 200

Energy (MeV)




FO19 HELION ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

1.2 '
— (sX)
— (s,n*)he3

1.0 — inelpsti B
——  (s,2nd)

(s,2n)

o
o
|

I

Cross section (barns)
o o
IN o
I I
I I

o
N
|

I

o
o

I I
50 100 150 200

Energy (MeV)

o




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions

140

*107
120 —

=

o

o
I

o0
o
|

60 —

40 —

Cross section (barns)

20 —

(s,n*)he3
inelastic

(s,n*)3a

I I I
15 20 25 30

Energy (MeV)




FO19 HELION ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

350 ' '
*107
— (s,n*)he3
-] — inelastic
2l — (s,2n)a
a — (S,ni)p
= 250 — (s,n%)2a
®
=)
— 200 —
O
g
7 150 —
n
n
© 100-
@)
50 — -
0 | = | 1 |
0 5 10 15 20 25 30

Energy (MeV)




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions

40

*1073
35

w
o
|

N
ol
I

Cross section (barns)
= N
o1 o
I I

=
o
|

ol
|

o

(s,n*)he3
inelastic
(s,n*)d
(s,n*)t
(s,2np)

o

I I
15 20

Energy (MeV)

25

30




FO19 HELION ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

0.5 ' '
— inelastic
— (s,3np)
— (s,n2p)
047 — (sinpa) B
g — (s,gma)
®
®)
~ 0.3 -
c
e
O
Q
N 0.2- —
n
)
O
@)
0.1 |
0.0 N = | r | |
0 5 10 15 20 25 30

Energy (MeV)




FO19 HELION ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

60

*1073

o)
o
|

1N
o
I

Cross section (barns)
N w
o o
I I

=
o
I

inelastic

(S.p)
(s.d)

(s,t)

(s.8)

I I I
15 20 25

Energy (MeV)

30




FO19 HELION ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

250 ' '
*1073

(s,2a)
(s,3a)

200 —

=

a1

o
I

100 —

Cross section (barns)

50

Energy (MeV)




FO19 HELION ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

120 ' '

*1073

(s,d2a)
(s,pd)

=
o
o
I

00)
o
|

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

20 —

I I
15 20 25

Energy (MeV)




FO19 HELION ACER TENDL-2023 LIBRAR

. T=0.K
angular distribution for elastic

LYoniCos
N
&/

0
/;
9
}[% \79
/A
Y/




0.K

.T:

FO19 HELION ACER TENDL-2023 LIBRAR

angular distribution for elastic




LronieN

FO19 HELION ACER TENDL-2023 LIBRA
He-3 emission for (s,X)

2 A
10

yy Qi
10

0/

SO
@QQ =2
P, O

-~




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
He-3 emission for (s,n*)he3

é 10 S
2 g N
0 4 A SN
3 A [®
p S NS
0-~" VS
10 Q;\Q.)
AN <SS
S
®®O N
<, Yo >




1=0.K

FO19 HELION ACER TENDL-2023 LIBRAR

2
7
0
S Qm @\
——==_ 7 @@
/I" Q\/
s Sy W AV S Ay
Illl.'l.,
— 9

,‘
< - ,
S —
o — 7
o fJIxUm_t / 0
S e ] 2 N
7 nfﬂfi X %f
£ T /NG
mo._b DR s @@0.
L - o
I < =\

NOIHWEN




1=0.K

FO19 HELION ACER TENDL-2023 LIBRAR

Photon emission for (z,n)

NOIHWEN




Photon emission for (z,x)

FO19 HELION ACER TENDL-2023 LIBRA | T=0.K

9. S
7 10
a
Z 7 >
:‘é 0'4/ S
S
b1 ¥
<<,Q
O
S, % ”
2,
@@ -
OO S




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,2nd)

LronieN




1=0.K

FO19 HELION ACER TENDL-2023 LIBRAR

Photon emission for (n,2n)

NOIHWEN




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,3n)
. §
10
0 ~
9 10 S
2 S
p ~-
g NS
IR e S




1=0.K

FO19 HELION ACER TENDL-2023 LIBRAR

Photon emission for (n,n*)a
2 ‘i
ﬂ\d\l l
S
o

NOIHWEN




FO019 HELION ACER TENDL-2023 LIBRA
Photon emission for (n,n*)3a

LronieN
\

N
\

RY; T=0.K




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

Photon emission for (n,2n)a

™
\

\

€

V)
NI
)
4
Y/

LronieN
\




1=0.K

-
|

FO19 HELION ACER TENDL-2023 LIBRA

Photon emission for (n,n*)p

=
m——
W . —
S/ 2
e
S
==/
-z J /
==
= // N %
A\V4 \\ @
\
S S e W A
N 00 n/,/OO
=\ =N =N

NS\NCOQ




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,n*)2a

—
..

/)

LronieN
//
b %

Y

0




1=0.K

-~

l\ 'y

< Alhl

N S &

5 == ¢

o = ‘

N =7 ‘)

N e S
) =

W = fh.M.mh\ !
T~ N\ Q\/
= S —

x = fl‘

y 5 Y 7
<5

N ) — /

0. v J)
= ¢
o © @
I C

o O S S e W A

— O O 1/0 1,,00

28 S

NS\NCOQ




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,n*)t

z, 0 /<
2 - -
> - o
SIT
>

< S

>~ >

@@@ ~




1=0.K

-
|

FO19 HELION ACER TENDL-2023 LIBRA

Photon emission for (n,n*)he3

NS\NCOQ




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,2np)

U 4 | | >
2 2~ \ ({)/A\
O 0o’ N
10 & <<
<
S >
= D>
=




LronieN

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,3np)

3/
10
>
1/ <>_><‘?
10 v
S
7 ~>°
P "
RS
< s <
“rz, 2%
6)@ S
*ZO 2\ -




1=0.K

FO19 HELION ACER TENDL-2023 LIBRAR

Photon emission for (n,n2p)

\
—\
S 00
—\

NOIHWEN




1=0.K

-
|

FO19 HELION ACER TENDL-2023 LIBRA

Photon emission for (n,npa)

NS\NCOQ




i)
i
o
2\

FO19 HELION ACER TENDL-2023 LIBRA
Photon emission for (n,gma)

3 T ' w"i
0 | &
1 ~ \“‘ X, : )
| "\-V!{ | N . 5>
1 - mnu "\ Sy
z) 10 | i | @G S >
j ‘ ‘ ‘ “ ‘|I<l|{l (
< A TN i 5 ~>
9 II‘“ l\ A ~
2 | i R RS : L XN
o 1 AL N ~ S
100/ N\ <<,<\\
\ >
‘5/\@‘:’0 <>
S/
—




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,p)

LronieN




FO19 HELION ACER TENDL-2023 LIBRAR
Photon emission for (n,d)

LronieN
\

™
\

1=0.K




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,t)

LronieN
\

€

™
\




1=0.K

FO19 HELION ACER TENDL-2023 LIBRAR

Photon emission for inelastic

NOIHWEN




FO019 HELION ACER TENDL-2023 LIBRA
Photon emission for (n,a)

LronieN

-~

1=0.K







FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,3a)

3 1 ]|
10 ~4fll7 M'" ./
) 4' m' ,/
S
% 101 | >
zZ
5 >
2 A S
> 100/ N <<,§
< & >
“ 7
“Zz, L




1=0.K

-~

FO19 HELION ACER TENDL-2023 LIBRA

Photon emission for (n,2p)

NS\NCOQ




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,pa)

LronieN




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,t2a)

LronieN
\

N
\




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,d2a)

LronieN
\

/




1=0.K

FO19 HELION ACER TENDL-2023 LIBRAR

Photon emission for (n,pd)

NOIHWEN




FO19 HELION ACER TENDL-2023 LIBRARY

Photon emission for (n,pt)

NOIHWEN




1=0.K

-
|

FO19 HELION ACER TENDL-2023 LIBRA

Photon emission for (n,da)

™ A
o n/,/OO
=\ =\

NS\NCOQ




MeV/collision

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Particle heating contributions

40

35—

30

25

=

neutrons
protons

deuterons

tritons
alphas

I I I
50 100 150

Energy (MeV)

200




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K
Recoll Heating

25 '

recoil heating

= = N
o o1 o
| | |

Heating (MeV/reaction)

ol
|

0 | | |
0 50 100 150

Energy (MeV)

200




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
Particle production cross sections

2.5 '
—— neutrons
—— protons

,\2-0_ — deutero B
7)) ————tritons
- — alphas
©
O
~ 1.5 B
-
9
O
Q
N 1.0 B
0N
n
= ' \*
O

0.5~ / N )

OO o | | |

0) 50 100 150 200

Energy (MeV)




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,n)

7 . <
% 7 L -
5 I > &
X Y
S S
®®

)
\
§




LronieN

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,x) |

A
10 \\

~>
O
NS
S N
S SF
&\o?
<




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

neutrons from (s,2nd)

%10
Z /
% 5.
I
o 40

QO

OF

o
.
S = Q>

>
o
N
T ¥
%
Qé}%
<




-~

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,2n)
prd f\ /\
0 -
10

é 0 - >
£ Vs
% g / N o 2%
¥ | (\9 @g
% A

0/ '\c'b ®®

NS <
'S.@c* ~o ~>




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,3n)

-
% 1
Z A /\
2 3
o 100/
S
oS
Sy, < “




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,n*)a

By
- d (\9
2 /\M\N N
5 /3 1 )P~K\L ét') @Q)
p S %\
100 o &>
S
<,




-~

7% 10 &
Z { >
% vy a2 SN
10 - RN
QQ)
< S
ST >
<, ~
<.
7 ©

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,n*)3a




LronieN
\A
(-
N
: \

-~

=
XN
v SF
D
S
<5

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,2n)a

1 1] |
10




0’
.
Z S ®
’é y» RN N

0 R > XS
p v K NS

o o Q@\Q,

~ &S
<

FO19 HELION ACER TENDL-2023 LIBRAR =
neutrons from (s,n*)p w




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,n*)2a
g H
1 ~
10 \ ‘\\\

-
% 10 H VS
Z { b 8 ~
’ =S >
o / Q$\
0 .3 A N

10" > &S
<’
'S.@c* ~o >
‘<




-~

-
>

g 10 /\lj -
£ Vs
% 5 /Q v ~
5: 10, /\ (\9 §®

0/ '\c'b ®®

NS <
'S.@c* ~o ~>
< v

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,n*)d
rd (\ (\ ‘\\\




-~

S
? 10 v
kay / &
’é N A ARG
D’ ’3/ o \@Q)
1007 VS
S <&
O g
'S 2

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,n*)t

el .\\\
10




LronieN

neutrons from (s,n*)he3

FO19 HELION ACER TENDL-2023 LIBRA 'l T=0.K

-~

» S
10 >
) > ~
/\L o
/3 d ~L ‘{)’ A\
10 ) / RS Sl
ﬁ
(P4 > Q;\Q.)
T &S
S, s NS
e ~>*
<7 90 .\‘)/




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,2np)

LronieN

N
\




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

neutrons from (s,3np)

%10
Z
2 s
3 10
010/
S
‘\C;).
S <

RN
<>
>
S
S
> S
2N
<>
i




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,n2p)
| // \

N

[ A )J

: - .
e <
o 2 =

<
'S.@c* ~o >
) &O




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
neutrons from (s,npa)

g )
(] S
,0 o>
0 24| U NN
540 L > &
D S
Ky
<




=

D3
v 3
Z 40 >
0 P
0 \\ S A\
5 / SRS

o S

i
)
®®O ‘ZOO <>
>
o, <
7 SN




0’

’é yy qw*\} SN
o 10 | NN h > S
0/ NHL \®

> sF
<

FO19 HELION ACER TENDL-2023 LIBRARY: T=0.K
protons from (s,n*)p j




protons from (s,2np)

FO19 HELION ACER TENDL-2023 LIBRA | T=0.

0.K
S
>

1//
10
P
5 >
2 } D o
o 3 S NS
10" o &S
&S
S, s NS
<, ~>




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

protons from (s,3np)

% 1
Z A N
% 3
o =<7
g 40
(P4
'S.@c* <
>N
<.
7 < A

>
S
v
> S
N
<>
s> L
N <




A ©
~
0 5 T
o 40 <~
S % >
‘<

FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K
protons from (s,n2p)




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
protons from (s,npa)

|
® A
2 | >
¥ P % I A§
o S QQ;\Q.)
&L
<




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
protons from (s,p)

LronieN




FO19 HELION ACER TENDL-2023 LIBRAR
protons from (s,2p)

1=0.K

4
= - N <SS
2 [N v
5 2 5 S
N S

100" LS
> S
b “
')




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
protons from (s,pa)

0
10 w\(\ “mm

2 A
E
[ - kl\l (\9
% KN\*N‘ N
5 Y, J \N @ @QJ

0 7 \l\l ®
Vo S a
®®O <o <~
S 6}2




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
protons from (s,pd)

By
é 10 <
— - H
’é Pigl S
5 A <
100/ ’\<’¢) é)\®
<
<,




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

protons from (s,pt)

>
9 40 &
24 >
2 L L s
o .3 v S

1007 > &
<SS
'S.@c* ~<o ~>
<, v




FO19 HELION ACER TENDL-2023 LIBRAR
deuterons from (s,X) |

i,

A
10

b .3
9 3
Z 10 1L
:‘é //NQwQ
s y

(&4

s
2

1=0.K




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

deuterons from (s,2nd)

/
i <
0
9V
Z
5 5
I
o 10
QO
-S‘Qo o rf?
<,
%
27 = Q>

o
N
T ¥
<>
) <
R




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
deuterons from (s,n*)d

i P
% 1V £
% i >
o
5010 S
Y >
- o K&
< Yo ~>
< e




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
deuterons from (s,d)

LronieN

€

\
=




FO19 HELION ACER TENDL-2023 LIBRAR
deuterons from (s,d2a)

—

[——=,
A
-
—

1=0.K

oy
0 Lt v
? g )f\[ -
g | NN
5/, /3/ / \@‘Z)

1o SRR
<
S %o >
<,




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
deuterons from (s,pd)

4 1]
10 r “1

240

% /J\ A PN\
o A <
o 3 <

<’
‘%Q&zo >
s
- <X v




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
deuterons from (s,da)

0 -
S “m

% 7
20 G >
2 I <> S
p NS >~

o o Q‘?}®

> &
®®O <o <>
‘s




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
tritons from (s,x) |
By m
10
~ q§
% 0,3/
Z . Y >
? A ww\’w&\ »
0 N
g ol N
10o” &>
- <
®®Q % i
«%@f
<z <::’00 S




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
tritons from (s,n*)t

el
10 ..‘

- Se)
5 10 v
Z &
' St
g 7 NS

S <&
xS\@O PN -
‘o 2




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
tritons from (s,t)

A
9 5~ <> S
o 10 >~
o oS
T &
<,




-~

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
tritons from (s,t2a) w

0
.
[ o
p o
@) % NN
5 10 T ®
0/ \®
‘\()’ <<§\Q’
S
D <> S
<, v
S
LT >




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

tritons from (s,pt)

LronieN
\

W
\
3




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
alphas from (s,x)
A
10 L
A O

\‘ >
g 0’3 il S
% 1 NN N
4 N
o ) ~ S
<
SO
®®O & >4 <>
<
7 <o




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
alphas from (s,n*)a

LronieN




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

alphas from (s,n*)3a

LronieN




-~

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
alphas from (s,2n)a w
§ 4‘.
S
o

. 0,1/ <
e < ®
[ o
go, o
0 3 PN\
o s ch,
D’ 100/ \®\
‘\()’ <<§\Q’
-S'Q PN
)
o Q) S




oy

0
9 3 /U*Jw >~
5 10 _F

0/ '\Q') ®®

2
S % S
<,

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
alphas from (s,n*)2a
Il .“‘




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
alphas from (s,npa)

% 0,1/ <
%1 I -
0 <4 TN N
5 U P

0/N \®

> <<§\Q’
Ry
2.




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
alphas from (s,a)

LronieN

Q)(OQ




LronieN

alphas from (s,2a)




%10
Z L
2 3
o 40
(P4
'S.@c* ~<o
<

-~

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
alphas from (s,3a)




alphas from (s,pa)

LronieN




FO19 HELION ACER TENDL-2023 LIBRARY; T=0.K

alphas from (s,t2a)

/

0,1/ <
9V
Z
5 5.
e
g 10
(P4
T-)
\S\QQ&
s >~
L o) >

=
XN
v SF
D
S
<5




FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
alphas from (s,d2a)
1 ““

-~

SO

0
— ‘J "~
:‘é ,3/ /J\[J\L\L (\/Q PN\
o 10 Sl

0/ '\<C) Qé}®

<
S o S
<,




-~

% s
@, N NN
b I\ 2 P
0/\ S Qé}®
>~ &
/)®,~
7 S

FO019 HELION ACER TENDL-2023 LIBRARY; T=0.K
alphas from (s,da)

0l ney
10




