Cross section (barns)

0020 ALPHA ACER TENDL-2021 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 |||||||2
10 10 10 10

Energy (MeV)




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
Heating

— heating

Heating (MeV/reaction)

1 1 1 1 1 | I 1 1 1 1 1 LI I
10t 10° 10*

Energy (MeV)




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K

Principal cross sections
600 | | |

o)

o

o
|

N

(@)

o
I

N

o

o
|

Cross section (barns)
S
o
I

=

o

o
I

0 | |

total

absorption

elastic

gamma production

0 20 40 60

I I I I
80 100 120

Energy (MeV)

140

I I
160 180

200




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
Heating

40

w w
o ol
| |

N
ol
I

=
ol
I

Heating (MeV/reaction)
o S
I I

ol
|

— heating

o
o

50

I I
100 150

Energy (MeV)

200




0020 ALPHA ACER TENDL-2021 LIBRARY: T=0.K
Threshold reactions

1.2 ' '
—— (aX
— (a,")a
1.0 — (a2n)a B
—_ — (a,3n)a
g — (a,1")2a
@ 0.8 - i
=
S
= 0.6 =
O
@
)
) 0.4 -
O
O
0.2 i
0.0 | | | | | | | | |
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




Cross section (barns)

0020 ALPHA ACER TENDL-2021 LIBRARY: T=0.K
Threshold reactions

Energy (MeV)

140 ' '
*107
— (a,2n)2a
| — inelastic L
120 — (a2a)
E— (a,ga)

100 — (@,da) L
80 — O
60 — O
40 — —
20 — O

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




0020 ALPHA ACER TENDL-2021 LIBRARY;
angular distribution for elastic

LYoniCos
S
9 /
0
,
% \;q
J




=0.K

0020 ALPHA ACER TENDL-2021 LIBRARY; T

angular distribution for elastic




0020 ALPHA ACER TENDL-2021 LIBRA
Alpha emission for (a,x)

LronieN




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
Alpha emission for (a,n*)a

— - Q
2 ® =
0% ) NS
< <>
S S
<, Yo




0020 ALPHA ACER TENDL-2021 LIBRA

Alpha emission for (a,2n)a

ﬂ ml"

1 S
7 >
é 10 S
) g { s
0 v X
.3 &
p ES TN
15% S
Vo . SN
< T LS
S >
S Yo >
7
R CNPN




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
Alpha emission for (a,3n)a

%10 N =
Z &
8 2 A SN
e O <
g 1V o ﬁ\@
o % S
<$
o = v <
@O >
<
% ol




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
Alpha emission for (a,n*)2a

i <
i <
é 10 ; &
[ = o
g S
g3 2Va ﬁ\@@
- VTS
Ky
=2 S
Q)Qﬁ =
Gz o) >




0020 ALPHA ACER TENDL-2021 LIBRARY,T=0.K
Alpha emission for (a,2n)2a

“ <

A < S
— 10 )
% P >
% 3 (ﬁo&
2 .0 <
g 1V NS

o Ve Q)@?

<S>
S T 50
2 s =
/)6),
S




0020 ALPHA ACER TENDL-2021 LIBRARY.T=0.K
Alpha emission for inelastic
(i -‘

710 ’
z J
Z IS >
0 3/ \\\ A\
5 10 P F

0/ \®

> <<§g’
\%0\70
o <°




0020 ALPHA ACER TENDL-2021 LIBRARY T=0.K
Alpha emission for (a,2a) w
4‘ . I
y

1 >
7 >
® 10 =
é A < -
2 >
5 N
0 .3 A o\ \@
100" > &
<> > <&
-S'@ ~ ~-
< < o) o
> ~-




0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

Alpha emission for (a,pa)

LronieN




0020 ALPHA ACER TENDL-2021 LIBR
Alpha emission for (a,da)

LronieN

&




~1=0.K

A

-y,

0020 ALPHA ACER TENDL-2021 LIBRA

Photon emission for (z,n)

NOIHWEN




LronieN




LronieN

0020 ALPHA ACER TENDL-2021 LIBRARY;.T=0.K
Photon emission for (n,2nd)

2 /
10
0 A o
10 S
/ >
Bt S
2 A Q\ 2
ey SIS
SRS
£ ©
= ©




0020 ALPHA ACER TENDL-2021 LIBRARY.T=0.K
Photon emission for (n,2n)

LronieN




0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

Photon emission for (n,3n)

LronieN
\A
OC)
\ \
/ \
yAN
/ e
e —




\
=0
= Tz <

NOIHWEN

0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

Photon emission for (n,n*)a




0020 ALPHA ACER TENDL-2021 LIBRARY.T=0.K
Photon emission for (n,2n)a

10"
<<
7 0
2 10 S~
= ~
G
(P4
< s
%@ N




0020 ALPHA ACER TENDL-2021 LIBRA
Photon emission for (n,3n)a

—
S
W
\
[ —

7
w10
zr
5
5 A4
100 i
>
S s
“rz, Vs
L




LronieN

0020 ALPHA ACER TENDL-2021 LIBRA
Photon emission for (n,n*)p

N
i
O
2\

™
\




0020 ALPHA ACER TENDL-2021 LIBRARY,T=0.K
Photon emission for (n,n*)2a

3 4
10
7 a7 &
§ 10
2 i A
2 A N TN
&100/ \@
o <
S >
L
_/




0020 ALPHA ACER TENDL-2021 LIBRARY.T=0.K
Photon emission for (n,2n)2a .
S

4.
Z‘é 0*3/ qgc;\
g 10 &
o8 > S
< 25 s
L
“,




0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

Photon emission for (n,n*)d

) |
o «lii\"
IS
% 100 ) J\/ E
% A
5
(4
>
S : g




LronieN

b




0020 ALPHA ACER TENDL-2021 LIBR
Photon emission for (n,n*)he3

LronieN




0020 ALPHA ACER TENDL-2021 LIBRARY; 1=0.K

Photon emission for (n,4n)

2/

10
Z 0 A
O,
zr
¢,
0*10'0/

<> S

“ 7

%@




0020 ALPHA ACER TENDL-2021 LIBRAR
Photon emission for (n,2np)

0/ ’e
%10 N
280
%
5 2
- >
100 Vo
T’)
< Vv
P
g, =

\)

~1=0.K




0020 ALPHA ACER TENDL-2021 LIBRA
Photon emission for (n,gma)

N
i
O
2\

LronieN
\

N
\

100




0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

Photon emission for (n,p)

[

=
0%
//

LronitieN
\A
L
H
\ \ \
-
e
y A — —
 — A

SHR




0020 ALPHA ACER TENDL-2021 LIBRA
Photon emission for (n,d)

N
i
O
2\

LronieN




@
9
X wv
3 C
= = Y,
A m %% /vv
¥ —LJ &
= = 9
~ 7 3,
QO - =
A T
Z = - QN,
£ -
s = Y
O — U\
< O \—/
o ;
< 3 AN 6 0
o & \ 0
3 @ @
< N\
o 9 \ \ \ \ \ A
AN O NN\ S 0
O - S
O <\ =

NS\NCOQ




0020 ALPHA ACER TENDL-2021 LIBRARY.1=0.K
Photon emission for (n,he3)

A
7
40 \‘/l'

: (] |
7 07
@ 10 S
L
2 &
2 &
>y T

v’)
< 3
//@@ - v

\)




~1=0.K

0020 ALPHA ACER TENDL-2021 LIBRAR

Photon emission for inelastic

\ \ \ \ \ 0
—\
QDY <\ N
S o S
<—\ <\ <\

NS\NCOQ

\




0020 ALPHA ACER TENDL-2021 LIBRA

Photon emission for (n,2a)

N
i
O
2\

102/ "M"//
LA

% .5 o~

219 o st

% P \ Vs

o WD

g gl > <<,§
<~ ~




0020 ALPHA ACER TENDL-2021 LIBRARY.T=0.K
Photon emission for (n,2p)

<
N

1/
%10 ~>
zZ
2 >
o R
> g2l S
100 > <<,<\\
O
§:@v’> V!
Qb
—/

9




0020 ALPHA ACER TENDL-2021 LIBRA

Photon emission for (n,pa)

LronieN
\

N
\




0020 ALPHA ACER TENDL-2021 LIBRARY.T=0.K
Photon emission for (n,pd)

2/
10
| >
O
7 0~ >
%10 >
Z >
p A
@, >
2 S e
> - NS
S %S
S, &
2, < S
<
L




LronieN

0020 ALPHA ACER TENDL-2021 LIBRARY.T1=0.K
Photon emission for (n,pt)

2/
10
<
0 - >
10 s
2
NN
y SIS
(P4 <
>
< <




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
Photon emission for (n,da)

6
10
5
10 S
g) 04/ (sjfp
% 1 . oS
0 10 52
c 1 RN
g S S
o T
< <
‘_\//\.
@@ Vv




MeV/collision

0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
Particle heating contributions

14 '

neutrons
protons
deuterons
tritons
he-3

12

10

0 — | |
0 50 100 150
Energy (MeV)

200




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
Recoll Heating

18 '

recoil heating

10

Heating (MeV/reaction)

0 | | |
0 50 100 150

Energy (MeV)

200




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
Particle production cross sections

5 | |
— 4= deuterons B
n — tritons
= —— he-3
©
O
N—r’ 3 = |
c
O
3]
(D)
" 2 L
7))
7))
=
O
1- i
0 — | . |
0 50 100 150 200

Energy (MeV)




neutrons from (a,n)

LronieN




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
neutrons from (a,x)

2 =
% -
> - <
o 10 S>> S

<
O
®®O ‘ZOO <>
'S
Yo, <
27 SSEN




0020 ALPHA ACER TENDL-2021 LIBRARY.1=0.K
neutrons from (a,2nd)

-

0’ =
7 S
% ,Z/ (\C/D'y A\
e <
g 10 -

o S

i
<




0020 ALPHA ACER TENDL-2021 LIBRARY.1=0.K
neutrons from (a,2n)

(T .\\\\\\

% 10 y >
Z ] uw\}%w >
J2 N
o 34 | D
o 40 v &

o o &S

> &
'S'@ =
(&4
QQ) <D




LronieN

0020 ALPHA ACER TENDL-2021 LIBRARY;.T=0.K
neutrons from (a,3n)
1 1] \
10 \ | ‘\
| S
=)

(\/
10 o
b
/ﬁ/ r\>‘®
3 A V¥
153 ®\
Vo > Q/QQ,\
S5 - >
‘) (&4
<, >




0020 ALPHA ACER TENDL-2021 LIBRAR
neutrons from (a,n*)a

i

~1=0.K

é 10 /q) A
2 d 2 R
? S
o 27 N
<
'S.@c* ~<o >
‘<




0020 ALPHA ACER TENDL-2021 LIBRA

neutrons from (a,2n)a

TraninveN
/
/\

o
Vs
LA
NS
S
'\<3><<§@'
N
NV




0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

neutrons from (a,3n)a

(4
X o
<
7
- =

LronieN
\_A
O \
RN




LronieN

0020 ALPHA ACER TENDL-2021 LIBRARY.1=0.K
neutrons from (a,n*)p
10 ‘
| S
=)

/1/ (\/

10 / &
b
<
o
/\ N
3 A V¥
155 ®\
re S &
- <
S ~-
S <,
‘) (&4
<, ~




0020 ALPHA ACER TENDL-2021 LIBRARY;.T=0.K
neutrons from (a,n*)2a
] 7 | \
10
| S

ranineN
=
\
v}
v

N
3 TP
~ %\
100 S
‘\()’ <<§\
Xy
TS >
s
LT >




0020 ALPHA ACER TENDL-2021 LIBRARY.1=0.K
neutrons from (a,2n)2a w
‘ h S

ranineN
=
\
V3
@

.3 Q@
0 =€
Yo S
A
<
k%q&e oV
/)6),
&L e




%10
el -
' St
P NS
0’100/ (\‘;\/\@
<
S <&
SN
S, NS

0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
neutrons from (a,n*)d
1 // \\
10
| S
S

(\/




0020 ALPHA ACER TENDL-2021 LIBRA
neutrons from (a,n*)t

LranieN
9
44 /% %
y

<
o N S
i
S
S v
«%@
7
<7




0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

neutrons from (a,n*)he3

LronitieN
\A
L
\

3
o e
Ve 3
S
BT >
<,
L.




0020 ALPHA ACER TENDL-2021 LIBRARY.1=0.K
neutrons from (a,4n)

e
% W0
j A f\‘,b
— N\ /\
:‘é 3 / o (\/cz$\
o 10 ‘\/®§
@ Y &S
-~ <S
\S\@O\"’ 2}
* R
. 2
e




0020 ALPHA ACER TENDL-2021 LIBRAR
neutrons from (a,2np)

~1=0.K

0"

g |~ © o
o 10 S
o’ S

>
KS\@Q&*S\ Vv
=9
L o D




%) 3 - >
< 410 L NS
- \N\L N
% ] / : wﬂk S NN
o ) S S
¥ ) ~> S
- <
®®O & >4 <>
%, <
L OO S

0020 ALPHA ACER TENDL-2021 LIBRARY.T=0.K
protons from (a,x)

Ao | | \
10 \\

<
>




% W0
Z A L
3 =<
g P S
Yo S &
<
S NS
< Yo
RSN >
<

0020 ALPHA ACER TENDL-2021 LIBRARY;.T=0.K
protons from (a,n*)p 1




0020 ALPHA ACER TENDL-2021 LIBRARY,T=0.K
protons from (a,2np)
] .
S

4 “

0 <
5 4 T
& 40 S

o’ S

i
*%Q&s v
OQ/*
3




protons from (a,p)

LronieN
JAN
“/ N\




0020 ALPHA ACER TENDL-2021 LIBRA

protons from (a,2p)

| - ‘
10

oy
210
2 1
5 54
100"
b s v
%,
L oD

|I T=0.K
S




0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

protons from (a,pa)

LronieN
\

W
\
[

9




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
protons from (a,pd)

/
i =
<>
% 10 =S
zZ =
<>
% 5 B
510 > &
N
S =
S S
< w
2L N




0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

protons from (a,pt)

%1 ®
z &
% 3 "\//\ N
5/* 10 o ¥
o’ U Q@\c?
N L <
S
= >
S v
o,
L b




=

b 3 L -
j 10 \}\L - NE
Z \N\N ‘
o N
'l () <2$\
0 ) > S
S <
®®O ‘ZOO <>
o, <
L OO S

0020 ALPHA ACER TENDL-2021 LIBRARY;.T=0.K

deuterons from (a,x) |
g

10

<
>




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
deuterons from (a,2nd)

/‘
4 S
0
él ) =
0 >
2 5 RIS
0 ¥
o jv S SN
o BT S
<5
<
/)6),
o S\




[l
<

0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
deuterons from (a,n*)d

0 -
10 ...

® 2
Z 10 S
g T S
g P S
S <&
'Séo PN -
‘o 2

SO
>




0020 ALPHA ACER TENDL-2021 LIBRAR
deuterons from (a,d)

1 - | .
0 | ’ '.
1 f <>
{ O
3
® A &
Z 10 /jﬂ = >
5 1 >
d ‘_\9 @Q,
g P - NS
o ~- Q;\Q.)
o K&
'\%Q 5 >
6))@, g%
L <P S

~1=0.K




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
deuterons from (a,pd)

/
S
P s
% 10 : =°
z =
2 3 SO
o 10 > &
< SN
®®
o N
S, < 2t




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
deuterons from (a,da)

S
oy Q)“DQ’
% 10 =S
A S
% S
<>
0 3. &7 =
o 10 > &
N
S N
& < S
<, b




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
tritons from (a,x) ‘

0"
)
2 - LS S
= \L\ ~
o S <
o 10 > S

0/ \®

<s¥
SO
®®Q ‘ZOO <3
<




0020 ALPHA ACER TENDL-2021 LIBRARY, T=0.K
tritons from (a,n*)t w
| S

<l
<

0
él ) &
0 5 T
o 40 =

o’ S

<s¥
\%Q& S s
O®/~
L oD




]
—_—T

0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
tritons from (a,t)
| A P H
w @
‘ &

1 A
% 1 o
% / 4 . ~

L

O .3~ > NN
540" S ®

0/ '\c'b ®®

o <K
'S.@c* ~o ~>
< e




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
tritons from (a,pt)

g <
-
7% 10 < ©
a
z &
:‘é 3 s N
0 X
0’10/ L \@
<
L <&
S
SN < .
<, v
<
R




0020 ALPHA ACER TENDL-2021 LIBRA

he3s from (a,x)

b 2
o -
Z 10 L
% A
e
p y
(&4
®®O {OO
<
7 <o




0020 ALPHA ACER TENDL-2021 LIBRARY;.1=0.K

he3s from (a,n*)he3

1 ~
10 )
% 0
0 10
0
goal
100"
\%Q =
S
G

&
N
T ¥
<>
<o S
R




0020 ALPHA ACER TENDL-2021 LIBRARY; T=0.K
he3s from (a,he3)

LronieN
\C.A
O \
N
XL
V3
Q
/

g <
0/ ‘\?‘ é}®
<
S
S Vv
6>)®
7
L oD




