Cross section (barns)

|

ol
N
I

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Principal cross sections

10"

=

o
N
|

|
o
=

=
o
o

=

oI
=
I

|

ol
w
I

total
absorption
elastic

gamma production

o|

|
107’

I I
107 1073
Energy (MeV)




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
resonance total cross section

— total

Cross section (barns)

10*

107 107°
Energy (MeV)




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
resonance total cross section

— total

Cross section (barns)

10*

107° 107
Energy (MeV)




Cross section (barns)

resonance total cross section

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

— total

10°

Energy (MeV)

10*




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
resonance absorption cross sections

capture

~—~~
V)
(-
| —
@
O
N
S
o 10'1 = m
(@)
(¢D)
V)
V)
V)
(@)
| -
@)

108 10/

Energy (MeV)




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
resonance absorption cross sections

10 -

capture

[N

=)
N
I

I

107 107°
Energy (MeV)




Cross section (barns)

[HEN

=)
w
I

I

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
resonance absorption cross sections

10™

capture

|

ol
N
I

I

107° 107
Energy (MeV)




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
resonance absorption cross sections

10" =

capture

=

o
o
|

|

=

ol
I

I

[N

<)
N
I

I

=

ol
w
I

I

L1l
e

107

|
o|
(6]

Energy (MeV)




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

resonance absorption cross sections
10 -

capture

[N

=)
N
I

10°
Energy (MeV)

10*




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Heating
L
] — heating
10" =
=
O
3]
@ 10° 4
910
>
=
=107 =
o)
=
©
L2
L 10+
3
w1 7T 1T 1. T 1. T 1. T T,
10 10 10 10 10 10 10

Energy (MeV)




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Damage
10° = | | ]
E —— damage E
& 107 = J:—
c [
T
>
=
=107 - -
)
o
©
S
®
O 3
10~ = L
o L g | ] I L P I
10 10 10 10 10 10 10

Energy (MeV)




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Non-threshold reactions

[N
o
N
I

=
o
=
I

[

o
o
|

|

<
[N
I

~

10

[ [ [ [ [
10 10 10t 10*

Energy (MeV)




= = =

@) o @)
N
I

Cross section (barns)
|_\

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Non-threshold reactions

=

o

1
[N

[ [ [
101t 10 10”7 10 10 10t 10*

Energy (MeV)




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Non-threshold reactions

10° —

|

=
[N
I

=

ol
N
I

H

ol
1SN
|

=
oI
a1

(n,xa)

o|

[ [ [
10 10

Energy (MeV)




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Principal cross sections

6 I I I

total

absorption
elastic
gamma production

ol
|

I I I I I I I I I
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




AT197/M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Heating

50

— heating

N w H
o o o
| | |

Heating (MeV/reaction)

=
o
I

0 - | | |
0 50 100 150

Energy (MeV)

200




Damage (MeV-barns)

AT197/M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Damage

0.6

o
&
|

o
~
I

I
w
|

O
N
|

=
=
I

an

age

o
o
o

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Non-threshold reactions

(BN
N
I

10

10-15 o

.18
10 i i i i i
0 5 10 15 20 25

Energy (MeV)




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Non-threshold reactions

10°

' —

10

[N
=)
(o)

=
N

=
OI

.18
10 i i i
0 50 100 150

Energy (MeV)




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Non-threshold reactions

Cross section (barns)

I I
0 50 100 150 200

Energy (MeV)




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Inelastic levels

350 '

*107°

o — (n,n*1)
300 (D)

Cross section (barns)

I I I I I
0 5 10 15 20 25

Energy (MeV)

30




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Threshold reactions

2.5

= N
& o
| |

=
o
I

O
&
|

0.0

(n,x)
(n,3nd)
(n,3n)
(n,3n)
(n,3n)a

20 40 60

I I I
80 100 120

Energy (MeV)

I
140

I
160

I
180

200




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Threshold reactions

70, ' '
1 A
1 — (n,3n)a
4 — (n,n*p L
& — (n,n*)2a
—_ — (n,2n)2a
0p) S *
c 50 - (n,n*)d |
©
2
= 40 B
9
2
O 30 =
7))
n
© 20+ =
O
10 =
0 . | | | .
0) ) 10 15 20 25 30

Energy (MeV)




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Threshold reactions

103 | |
e
1 —  (n,n%)t
— (n,n*)he3
— (n,2np)
—~ 87 — (n3np) B
g — (n,n2p)
g8}
O
N 6_ -
c
O
O
Q
0 4 |
7))}
7))}
O
@)
2_ |
0 | | | —
0 5 10 15 20 25 30

Energy (MeV)




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Threshold reactions

140 ' '
x1073

120 —

(n,npa)
(n,n*c)
(n.1)
(n,he3)
(n,3a)

=

o

o
|

o0
o
|

60 —

40 —

Cross section (barns)

20 —

0 | | |' — S
0 5 10 15 20 25 30
Energy (MeV)




Cross section (barns)

*107°

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Threshold reactions

400

350

w

o

o
I

250 —

— (n,pd)
— (n,pt)
— (n,da)

— I/

10

I I
15 20 25

Energy (MeV)

30




Cross section (barns)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Threshold reactions

0.6

O
&
|

o
~
I

O
w
|

—
N
|

=
=
I

o
o

— (n,xt)
— (n,xhe3)

o

50

I
100

Energy (MeV)

150

200




LYoniCos

AT197M NEUTRON ACER TENDL-2024 L
angular distribution for elastic

ARY; T=293.6K




\ 0

VA v
DA

4 WA

N

AT197/M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for elastic

SR\ N\SXY




LYoniCos

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*1)

0 4 =S
O
NS
<N
()
~> AQ\‘Z'
S
<
<OQ




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*2)

7))
5 = e
N
“o JJy S &>
s yJ >~ <
o “o L
(&) < >>>>> <
'S‘/,>® o >




Neutron emission for (n,x)

D A
7 10
)
Z . >
2
g M A ™ ,\96 §$
100/ ®®
S <
(% S
®®Q ‘ZOO <3
Q@ {SO
W
7 <::’00 S




Neutron emission for (n,2nd)

LronieN

N
\




LronieN




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
Neutron emission for (n,3n)

. S
é 10 / &
z - <
:‘é ~ > S
0 3 N \@

100/ ®®
'S.@c* >~ S
- &O (o) N




™
\

LronieN




LronieN




LronieN




LronieN




LronieN

<
/[

T




AT197/M NEUTRON ACER TENDL-202
Neutron emission for (n,2n)2a

ARY; T=293.6K

LronieN




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
Neutron emission for (n,n*)d

IR

é 10 <
5 T
o 3 N
10 S
AN
- <S
S = S
<, 6




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
Neutron emission for (n,n*)t

oS
® 10 &
zZ - >
: oL
o S <
3. SN
g ) S
10 S
2 o <SS
Ry
Co &4
~
”@,@ SV
2 T



AT197M NEUTRON ACER TENDL-2024 HBRARY; T=293.6K

é 10 & ©
5 T
o 3 N
10 S
- <&
S&n >
e -




LronieN




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
Neutron emission for (n,3np)

1 S
é 10 &
< 7] >
% q’&
g3 T Q¥
100 @ &
- D S
S
=2 >
<, 7
7>
&z o




AT197/M NEUTRON ACER TENDL-20244iBRARY; T=293.6K
Neutron emission for (n,n2p)

] S

%10 <
|
% 7 SRS >
0 NN
o 3 P ¥
100~ S
> <<§\Q’
S5 = -
S, Yo




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
Neutron emission for (n,npa)

g

4 f
% 10 ‘
2 e -
0 NN
5 34 > ¥

100/ \®

SRS
S5 S° -
S, Yo




AT197/M NEUTRON ACER TENDL-2024 i BRARY; T=293.6K
Neutron emission for (n,n*c)

10
P N
s ||l g
> o~ \/\®§
75 > <&
®®Q®) < <




LronieN




AT197M NEUTRON ACER TENDL-2024-4
Photon emission for (n,2nd)

LronieN
\

™
\

BRARY; T=293.6K




LronieN




AT197/M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K

LronieN




AT197/M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K

LronieN
\

€

N
\




AT197M NEUTRON ACER TENDL-2024-4
Photon emission for (n,2n)a

BRARY; T=293.6K

LronieN




AT197/M NEUTRON ACER TENDL-20241
Photon emission for (n,3n)a

ARY; T=293.6K

g3
10
] S
1 A >
%10 v
200 >
% i
S S TP
o > &
100 RSN
NS
< >
//@e (\/.\'
@@ ~NS




AT197M NEUTRON ACER TENDL-2024 i BRARY; T=293.6K
Photon emission for (n,n*)p

—
S
AN
\

—

S
S
\ \
—_—

LronieN

=
RN




AT197/M NEUTRON ACER TENDL-2024 1iBR

ARY; T=293.6K

1/
10
7 S
Dl
0 -
Z 10 S
p P
2 o
> o €
SRS
‘i\@S “
S
—/




AT197M NEUTRON ACER TENDL-2024 4iIBRARY; T=293.6K
Photon emission for (n,2n)2a

LronieN




AT197M NEUTRON ACER TENDL-2024-4
Photon emission for (n,n*)d

BRARY; T=293.6K

LronieN
\
Y,

s <&
10 SIS
(P4
S
‘2\@9 S
@@ ~




AT197M NEUTRON ACER TENDL-2024-4
Photon emission for (n,n*)t

LronieN
\

o

ARY; T=293.6K




AT197/M NEUTRON ACER TENDL-2024 i BRARY; T=293.6K
Photon emission for (n,n*)he3

3/

10

| =
7 1
w10
zY
2 ~>
¥ JAN
o =
10o 'é)<<,§

S
«j:@e ~
L




LronieN

AT197M NEUTRON ACER TENDL-2024-t
Photon emission for (n,2np)

BRARY; T=293.6K

™
\




AT197M NEUTRON ACER TENDL-2024-4
Photon emission for (n,3np)

BRARY; T=293.6K

LronieN




BRARY; T=293.6K

S ﬂlf,m\w\u =
= =

3 —

D 'I!l”

— "/
- \_ 7 7
Y o N — Ty
W N ﬂ%
O < T/

< &

58 B
XY c

= O

D 7))

TIRR2

Z &

)

= -

o e D L L D
=j- L S
= S o o =

NOIHWEN




AT197/M NEUTRON ACER TENDL-2024 1B
Photon emission for (n,npa)

RARY; T=293.6K

LronieN




AT197M NEUTRON ACER TENDL-202
Photon emission for (n,n*2)

LronieN

ARY; T=293.6K




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
Photon emission for (n,n*c)

11\\\\\\\\ ~

0
0




BRARY; T=293.6K
S




AT197M NEUTRON ACER TENDL-20244
Photon emission for (n,p)

BRARY; T=293.6K

LronieN




AT197M NEUTRON ACER TENDL-2024 HBRARY; T=293.6K

Photon emission for (n,d)

NS\NCOQ




BRARY; T=293.6K

AT197M NEUTRON ACER TENDL-2024-4

Photon emission for (n,t)

NN




BRARY; T=293.6K

AT197M NEUTRON ACER TENDL-2024-4

Photon emission for (n,he3)

NN




LronieN




LronieN




AT197M NEUTRON ACER TENDL-20241BRARY; T=293.6K
Photon emission for (n,3a)

3
10
i S
1/
%10
23 -
g
2 4 AN
&100/ §
> <
«j:@e <
L




AT197M NEUTRON ACER TENDL-2024 i BRARY; T=293.6K
Photon emission for (n,2p)

LronieN




AT197/M NEUTRON ACER TENDL-20241
Photon emission for (n,pa)

BRARY; T=293.6K

LronieN




BRARY; T=293.6K

//////

AT197M NEUTRON ACER TENDL-2024-4

Photon emission for (n,pd)

NN




™
\

LronieN

€

\

V)
O 1
\)
(




AT197M NEUTRON ACER TENDL-2024 HBRARY; T=293.6K

Photon emission for (n,da)

NS\NCOQ




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
thermal capture photon spectrum
|

|

o
=
I

=
o
(@)

Gamma Prod (barns/MeV)
S

=
oI
N

| |
2 4

Gamma Energy (MeV)

o




Gamma Prod (barns/MeV)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
14 MeV photon spectrum
I

|
o
[EEN

=
ol
N

|
Ol
a1

=
ol
0o

|

=
[IEY
[EEN

=

oI
=
N

I I
10 20

Gamma Energy (MeV)




MeV/collision

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Particle heating contributions

18 '

16 protons

deuterons
tritons
he-3
alphas

14 —

12 —

10

I I I
0 50 100 150

Energy (MeV)

200




Heating (MeV/reaction)

AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Recoll Heating

5
recoil heating
4 — |
3 L
2 — L
1- L
0— L
I I I
0 50 100 150 200

Energy (MeV)




AT197M NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Particle production cross sections

1.8

1.6

Cross section (barns)
© o o r r P
SR o oo o N AN

I I I I I I

—
N
|

o
o
o -

protons
deuterons
tritons

e-3
alphas

50

I
100

Energy (MeV)

150

200




AT197/M NEUTRON ACER TENDL-2024 7 BRA

7
2 10 =3
=— ] \l
:‘é NJNQ\H S &
o 5 S S
10o” &>
<
O
®®O & >4 <3
<.
<z <::’00 S

RY; T=293.6K

protons from (n,x)
By
10 ‘
3/ ... >




AT197M NEUTRON ACER TENDL-2024 01 BRARY: T=293.6K
protons from (n,n*)p

A
7 10
zZ~ LN
5 W
o IS
0 03: 4/ ‘
Vo <




protons from (n,2np)

LronieN




protons from (n,3np)

—
S

LronieN




AT197M NEUTRON ACER TENDL-2024 HBRARY; T=293.6K

protons from (n,n2p)

O A

10
D 2
v -
Z 10 / NN\L
5 1 |
e
p y

(P4

6)’@,

&
N
P &
S
~ =
'»<<§\




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
protons from (n,npa)

S

2 s >
%1 N N\I\J\HU >
0 /JJJ s O
P { S

o o =S

>~ &S
> “
<




AT197M NEUTRON ACER TENDL-2024 01 BRARY: T=293.6K
protons from (n,p)

10 e
|
é 10,2/ Ll
21 T
& A [
S 'S ~o <




LronieN

AT197/M NEUTRON ACER TENDL-20244iBRARY; T=293.6K
protons from (n,2p)

=

0 A
i ©
1 S
] HUSSS S
LRSS P ®
o X S
S S
ST
S
< ~o “
<,




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
protons from (n,pa)

S
7 0" Ll &
2? L ”
(] <] S
g | =
o ) <> <
e Y IS TS
1 (&4 =" ~ Q;\Q.)
> S
S <
<,




AT197/M NEUTRON ACER TENDL-20241
protons from (n,pd)

LronieN

BRARY; T=293.6K




AT197M NEUTRON ACER TENDL-2024-4

protons from (n,pt)

D2
0 2
Z 10
g 1 M
e
P y

QO

N

N
/) =
/==
/=
AR
o
T
[

BRARY; T=293.6K




AT197M NEUTRON ACER TENDL-202
deuterons from (n,x)

3
= 1 \L\}
2 NUS S
o H

1007
SO
®®O & >4 <>
<
L <::’00 S

ARY: T=293.6K
=
>
N
S ¥
Q)@?
<S>




LronieN




AT197M NEUTRON ACER TENDL-2024 4iIBRARY; T=293.6K
deuterons from (n,n*)d

;
5 3 X RSN
& 40 S
0/ ’\<’¢) \®
il
Se < S
o




AT197M NEUTRON ACER TENDL-2024-4
deuterons from (n,d)

BRARY; T=293.6K

LronieN




AT197M NEUTRON ACER TENDL-2024 4iIBRARY; T=293.6K
deuterons from (n,pd)

10
é 0’ Ny
%1 g /JJJ*“J'
g L
(&%
SR <




AT197M NEUTRON ACER TENDL-2024 4iIBRARY; T=293.6K
deuterons from (n,da)

il
. 10,1/
% / L
gloi;/ h
S @)‘:’0 <




LronieN

tritons from (n,x)

By
10

.3 A
10

(LN

D -
1007

®®Q <%

«%@
o <::’00 S




tritons from (n,n*)t

LronieN




AT197M NEUTRON ACER TENDL-2024 4iIBRARY; T=293.6K
tritons from (n,t)

—

Mg
S| (i
d
5 s |
p10 |~
(&4
Ry
QQQ):O <>




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
tritons from (n,pt)

[
“—..
“_‘
h
[ T
A
-
[ D

S

2 -
[ A S
e { q’
0 NN
5 A P ¥

100/ S

N
S “
<,




LronieN

he3s from (n,x)

A
10
.3
10
i q
0/
®® 5
QQ) >




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
he3s from (n,n*)he3

S
\

LronieN
\_A
Q \
NN
Y,
Q
/

) N
<
S
< o >
<,




he3s from (n,he3)

LronieN




LronieN

alphas from (n,x)

A
10

3
10

0/

®®Q <5

<,
<
7 900 S




AT197/M NEUTRON ACER TENDL-20244iBRARY; T=293.6K
alphas from (n,n*)a

LronieN




AT197/M NEUTRON ACER TENDL-20244iBRARY; T=293.6K
alphas from (n,2n)a

LronitieN
\_A
LD
NN
/ —=

N
o 7
>
S
< <o <>




LronieN




AT197/M NEUTRON ACER TENDL-20244iBRARY; T=293.6K
alphas from (n,n*)2a

0 - At
0 i
/\
7y
% o 1
il K
g /M.WM“\A\
o N
SR <




AT197/M NEUTRON ACER TENDL-20244iBRARY; T=293.6K
alphas from (n,2n)2a

2 S
(] S
5 S
0 4 NN
5 10 > &F

(P4 S Q;\Q.)

S
RN <
<,




AT197/M NEUTRON ACER TENDL-20244iBRARY; T=293.6K
alphas from (n,npa)

LronieN




alphas from (n,a)

LronieN




AT197/M NEUTRON ACER TENDL-20244iBRARY; T=293.6K
alphas from (n,2a)

é ] <>
[ S
go, >
@) > NN
& q NS <

- HJ@#‘ o ,@ Qé}%

A Q/
S <
<




AT197M NEUTRON ACER TENDL-2024 4iIBRARY; T=293.6K
alphas from (n,3a)

= S
% / o
0 A N
5 10 > &F

(P4 S Q;\Q.)

~T S
S <
<,




AT197M NEUTRON ACER TENDL-2024 41 BRARY; T=293.6K
alphas from (n,pa)

LronieN




AT197M NEUTRON ACER TENDL-2024 4iIBRARY; T=293.6K
alphas from (n,da)

b 2

0 2

Z 10 g
% A \HJ ﬂ\ N
g LRSS
o




