GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Principal cross sections

106 I I I I I
10° —
2
am 4 _
S 10
8 |
-
S 10° - ﬂ"[”
O
3
0 10° -
S
= — total
O 101 i —— absorption
— elastic
—— gamma production |
10° |
I I I I I I I I I I I
10t 10 10”’ 10 10 102 10t

Energy (MeV)




GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance total cross section

10"

1 — total

Cross section (barns)

=

o
w
I

107°
Energy (MeV)

107




Cross section (barns)

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance total cross section

1 — total

JMULJU

wwﬂuw

107
Energy (MeV)

107




GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance total cross section

10*

1 — total

Cross section (barns)

10°
Energy (MeV)

10*




GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance absorption cross sections

10"
] capture

n
-
T 3
o . L
2 10 F
- C
[
O
D
7))}
7))}
3
G 10°- -

10°° 1073

Energy (MeV)




GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance absorption cross sections

chapture

=

o
w
|

Cross section (barns)
o
N
I

=
o
=
I
-
-

Energy (MeV)




GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance absorption cross sections

- ture

|

OI
N
I

Cross section (barns)

1073

10°
Energy (MeV)

10*




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Heating
102 : I I
E — heating
‘=
O
3
© 10l 4
0 10
g i
2
@)
=
@
© 10° -
I
M P ] L P ] M
10 10 10 10 10 10 10

Energy (MeV)




Damage (MeV-barns)

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Damage

I I
: —— damage
10% —
10t -
10° -
10 -
11 I I 9 I I . I I 5 I I 3 I I 1 I I1
10 10 10° 10 10 10 10

Energy (MeV)




GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

Cross section (barns)
o
N

[HEY

o
o
|

=
oI
[IEN

[ [ [
10 10 10t

Energy (MeV)

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




Cross section (barns)

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

2 | (n,he3)
10 )
—JR.2a
e
101 4 — (2p
10° -
10 -
1072 -
10 — /
11 | 9 | 7 | 5 | 3 | 1 I1
10° 10° 10° 10" 10° 10 10

Energy (MeV)




Cross section (barns)

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

10° —

=

o
D
|

=

o
w
|

=

o
N
|

=
o
=
I

=

o
(@)
|

|

:
D
\

[ [ [
10 10 10t 10*

Energy (MeV)

H
o
=
=
H
o|
(e}
H
o
~




Cross section (barns)

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

(n,xhe3)
— ,Xa)

=

ol
w
I

=
oI
LN

[ [ [
10 10 10t 10*

Energy (MeV)

H
o
=
=
H
O|
(e}
H
o
~




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Principal cross sections

10 I I I

total

absorption

elastic

gamma production

0o
|

Cross section (barns)

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

Energy (MeV)




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Heating

60

— heating

o)
o
|

N
o
I

Heating (MeV/reaction)
N w
o o
I I

=
o
I

0 | | |
0 50 100 150

Energy (MeV)

200




Damage (MeV-barns)

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Damage

0.9

0.8 —

o
\l
I

o
o
|

O
&
|

o
~
I

O
w
|

—
N
|

=
=
I

—— damage

o
o

o

50

I I
100 150

Energy (MeV)

200




[N
=)
N

&

=
o

1
(o0}

=
o

(I
[HEY

|
=

<
[N
N
N I I I I I )

Cross section (barns)
|_\

o
\l

=
ol

=
oI

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions
| |

— (n,n%a

N
(@]

I I I I I
10 15 20 25

Energy (MeV)

o
ol

w
o




= = =
= = S,
(0] ol N

|
<

(BN
IS

=

Cross section (barns)
o

|
ol

=
oI

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

I |

/ (n,h

n,a)

(I
[EEN

[MEN
\l

N
(@]

I I I I I
10 15 20 25

Energy (MeV)

o
ol

w
o




[N
=)
N

&

=
o

1
(o0}

=
o

(I
[HEY

|
=

<
[N

Cross section (barns)
|_\

o
\l

=
oI
IS
I Y I

=
oI

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

| I
~ —

B
(n,d2a)
(n,da)
%é%f (n,Xp)
d)

N
(@]

I I I
50 100 150 200

Energy (MeV)

o




Cross section (barns)

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions
|

10t

|
ol
w

|
OI
a1

|
ol
~

I I
100 150

Energy (MeV)

200




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Inelastic levels

0.7

© o o o
w EAN ol (@)
| | | |

Cross section (barns)
o
o
I

Energy (MeV)




*1073

Cross section (barns)

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Inelastic levels

30 '

N
ol
I

N
o
|

=
o1
I

=
o
I

Energy (MeV)




GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

2.0 ' ' '

(n,X) &=
(n,3nd)
(n,3n)

(n,3n) B
(n,3n)a

1.8

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

Energy (MeV)




Cross section (barns)

GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

Energy (MeV)

250, ' '
*10°
— (h,n*)p
— (n,n*)d
—  (n,n")t
200 — (n,n*)he3 B
— (n,2np)
150 — —
100 — —
50 —
0 | | | | = |
0 5 10 15 20 25 30




GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

0.5 ' '
— (n,3np)
— (n,n2p)
— (n,n*c)
/\04_ — (n,d) [
g — (Y
®
®]
~ 0.3 m
c
O
O
(D)
N 0.2 =
7))}
7))}
O
O
0.1 i
0.0 | | | T |
0 5 10 15 20 25 30

Energy (MeV)




GD136 NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

50 '

-3
*10
— (n,pd)

—— (n,pY
— ()

N w b
o o o
| | |

| | |

Cross section (barns)

=

o
I

I

0 | |
0 50 100 150 200

Energy (MeV)




LYoniCos

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for elastic \

U \\\\ ~
P \\ ST >>
10 | WS >
f P &
S i JﬂJ >1; s ®§
< 2L jﬂgﬂ Q/{\Q}
- 25 e
O\S\/O \0\5\ >>’>>>
= 1?.0 S




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for elastic

LYoniCos
.’;—C))\ \—50 %\\3
QQ \ Y) N W VA
& S
/%
9
6,
9 9
/% o
R
20,
%
\7(90
800

>




LYoniCos

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*1)




BN

@

GD136 NEUTRON ACER TENDL-2023 LI

angular distribution for (n,n*2)

SO0\




LYoniCos

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*3)




LoniCos

GD136 NEUTRON ACER TENDL-2023 LIBRA
angular distribution for (n,n*4)

RY; T=0.K




LYoniCos

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*5)

0

>
e
<§\
P&

SO




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*6) |

M

0 e
o SR
¢ >>
% >
<SS
> <<§\Q’




LYoniCos

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*7)




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*8)

LYoniCos

d}Q

s
&

Y.
QQ




BN

o

GD136 NEUTRON ACER TENDL-2023 LI

angular distribution for (n,n*9)

SO0\




LronieN

=
\




GD136 NEUTRON ACER TENDL-2023

Neutron emission for (n,2nd)

A
% 10
Z
°
b A7

100

Ve
\5\@0\’
S, ats




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,2n)

A

LronieN
\

N
\




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,3n)

LronieN
\A
O \
RN




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)a

LronieN




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,2n)a

i

é 10 <
2 ® o
1 <
o 27 N
10c~ P &S
<5
S
S S
<, Yo




LronieN

GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)p




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)2a

A
% 10
Z - (NN
7]
9 3
b 3
100 > =
®®
< <, o <




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)d

% 10
% p
¢ .
100e -
'S'@O = - >
< > ~>




GD136 NEUTRON ACER TENDL-2023

Neutron emission for (n,n*)t

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




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)he3

é 10,1/ o
— _ Q
5 T
0 ) NS
<
S S >
- -




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,2np)

LronitieN
\A
LD
N

= >
Sy S P
(e
S Yo >
7




GD136 NEUTRON ACER TENDL-2023 RY; T=0.K
Neutron emission for (n,3np)

LronieN

N
\




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,n2p)

0
A NN
% ’y | J{d&i\\lkk\
;3 100/
PN >
S&., <&
< o <>
6>) <5




LronieN

GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,npa)

>
10
A \bd\
JAN
P &
- S
(P4 S Q;\Q.)
T &S
Sy S
< <>
<, Yo




GD136 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*c)

0"
% 40 \\\\
> &L
5 Wlllm"-‘«'“
3 X
S, <o >
< 6)) <5 <>




LronieN




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,2nd)

LronieN




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,2n)

LronieN




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,3n)

™
\

LronieN
\




GD136 NEUTRON ACER TENDL-2023

Photon emission for (n,n*)a

|
)
(
L
(

LronieN




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,2n)a

LronieN




A

GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,n*)p

ARY; T=0.K

U

3 1
10
%40 pig Jt ©
- %ﬁu
5/, ,1: @ch%\
< _ < <
%@




BRARY; T=0.K

GD136 NEUTRON ACER TENDL-2023

Photon emission for (n,n*)2a

N\

—\

S 00
—\

NS\NCOQ




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,n*)d

|
0/

% 10 ‘

Z A

2

g 10
s o
S >

% S >




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,n*)t

LronieN
\

—
\




GD136 NEUTRON ACER TENDL-2023 IIBRARY; T=0.K
Photon emission for (n,n*)he3

LronieN
\

N
\




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,2np)

0 - !
% 10 J s
? A J >
% ; J Vs
5 10’ rﬁ@@\
= S o
N <
@ S
S~ .
%@ — ~S




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,3np)

LronieN




ARY; T=0.K

=21 )
S

GD136 NEUTRON ACER TENDL-2023

Photon emission for (n,n2p)

NS\NCOQ




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,npa)

7 A0 il

O, I

20 !l

2,

g L

100 ©
N
/// <n
%@




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,n*c)

BRARY; T=0.K

—
\

LronieN
\




Photon emission for (n,gma)

gl .
%wi \\\\i\t\\%\iﬂ\m' < ﬁg %

s,




LronieN




U
A

GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,d)

ARY; T=0.K

10 >~
- “ “ ’
L ‘ JLNHJ <

é 10 |'u'yf"rhri.
A S
2 ll”‘{h\\ =
9 p i-’:|llt\\ \ > XN
0 S
100/ §
SRS
< < <
7
%@




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,t)

LronieN
\

—
\




GD136 NEUTRON ACER TENDL-2023 LIBR
Photon emission for (n,he3)

LronieN

ARY; T=0.K




GD136 NEUTRON ACER TENDL-2023 LIBR
Photon emission for (n,a)

LronieN

ARY; T=0.K




GD136 NEUTRON ACER TENDL-2023 LI BRARY; T=0.K
Photon emission for (n,2a)

LronieN




GD136 NEUTRON ACER TENDL-2023 LI BRARY; T=0.K
Photon emission for (n,3a)

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




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,2p)

LronieN




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,pa)

LronieN

=

RARY; T=0.K

|




GD136 NEUTRON ACER TENDL-2023 IIBRARY; T=0.K
Photon emission for (n,d2a)

LronieN




GD136 NEUTRON ACER TENDL-2023

Photon emission for (n,pd)

NS\NCOQ




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Photon emission for (n,pt)

2/
10
i S
z 0~
O,
zY
2 ~>
& N
0 ,Z: >
10 'é)<<,§
v’)
< >
L
%bv
=




GD136 NEUTRON ACER TENDL-2023
Photon emission for (n,da)

LronieN
T




Gamma Prod (barns/MeV)

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
thermal capture photon spectrum

=

o
N
I

=

o
[EEN
I

=

o
o
I

=
oI
[IEN

o

I I I
4 6 8

Gamma Energy (MeV)

10




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
14 MeV photon spectrum
I |

|
oI
(o]
N T

=
N
I O I

Gamma Prod (barns/MeV)
= =
o o

|

oI
(RN
a1

I I
10 20

Gamma Energy (MeV)

o

w
o




MeV/collision

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Particle heating contributions

35 '
30 — —— protons L
— deuterons
— tritons
—— he-3
25 —— alphas r
20 — i
15 - =
10 — —
5— L
0 T | |

0 50 100 150
Energy (MeV)

200




Heating (MeV/reaction)

GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Recoll Heating

recoil heating
S L
4 — L
3 L
2 L
1 L
0 L
I I I
0 50 100 150 200

Energy (MeV)




GD136 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Particle production cross sections

5 I I
protons
— deuterons

— 4= —— tritons B
2 — he-3
= — alphas
®
0
N—r’ 3 — |
c
O
O
(D)
0 2 — L
7))}
7))}
O
@)

1 i

0 50 100 150 200

Energy (MeV)




LronieN




GD136 NEUTRON ACER TENDL-2023
protons from (n,n*)p

A
240
£ P (N
% ,HJJN QJ\“
o I
0 0,3 g
e S




GD136 NEUTRON ACER TENDL-2023
protons from (n,2np)

%0
O,
0 /J
0 ,3: N
100 s
OSENEA NS
TS, N




GD136 NEUTRON ACER TENDL-2023
protons from (n,3np)

0
9 3l | N
& 40 S
o D S
i
/)®,~
2z = a2




GD136 NEUTRON ACER TENDL-2023
protons from (n,n2p)

oy
% 1
z | IS
fé s
040

S
e
Gz > O




GD136 NEUTRON ACER TENDL-2023
protons from (n,npa)

Z QN
0 3
I
o 100”
>




GD136 NEUTRON ACER TENDL-2023
protons from (n,p)

7
% J
g A L
100/@ | JH\«
>
<,




GD136 NEUTRON ACER TENDL-2023
protons from (n,2p)

LronieN
\

=
\




GD136 NEUTRON ACER TENDL-2023
protons from (n,pa)

% D -
a0 J
g 10'031 ~
>
'S'@Q 6\90 <
s




GD136 NEUTRON ACER TENDL-2023
protons from (n,pd)

%10
Z
0 3 A \H\\L\ﬂ\
e
= 100”/
>




GD136 NEUTRON ACER TENDL-2023
protons from (n,pt)

% O,z/ <>
Z1 L
s T
0 ) NS
<SS
S o S
<,




GD136 NEUTRON ACER TENDL-2023
deuterons from (n,x)

.3 A
7 10
% | N
0 N
o 54

1007
\%Q <o <S>
Q@,
7 <::’00 S

RY: T=0.K
>
>
S
<>
i




GD136 NEUTRON ACER TENDL-2023

deuterons from (n,2nd)

LronieN




GD136 NEUTRON ACER TENDL-2023
deuterons from (n,n*)d

é )
5 5
e
p 10 N
QO
e
N
o
S, s S
<, ~>




GD136 NEUTRON ACER TENDL-2023
deuterons from (n,d)

1 N
g L
9 | :‘:\JMJNM
o %
< S




GD136 NEUTRON ACER TENDL-2023
deuterons from (n,d2a)

% .00
v 10
z
c
P Rais\
100 -




GD136 NEUTRON ACER TENDL-2023
deuterons from (n,pd)

i / ‘l'ln]
A ,
z 3
2 w\W\H
g 10 o :J /J\H
'S'@Q @:30 <
o 257




GD136 NEUTRON ACER TENDL-2023
deuterons from (n,da)

é 0’ Ny
1 M
< J NN
¢
g N
< S




tritons from (n,x)

o
10
~ .3 A
0 10
zY
5 QS
£ 5.
1007
®®Q <%
Q?@,
<7 eOO S




GD136 NEUTRON ACER TENDL-2023
tritons from (n,n*)t

A
%10
Z
2 3
040 L o
>
'S.@c* ~<o >
<, ~




GD136 NEUTRON ACER TENDL-2023
tritons from (n,t)

? KL >
g 03/ / §<§\
<S>
S <> S
‘<




GD136 NEUTRON ACER TENDL-2023
tritons from (n,pt)

é 0" M
s T
p ) =~
<
S
< <o >




he3s from (n,x)

LronieN
\

N
\




GD136 NEUTRON ACER TENDL-2023
he3s from (n,n*)he3

07 P l r
. {

% s <
Z1
’é i RSN

N @Q)
o ) S

<S>
2




GD136 NEUTRON ACER TENDL-2023
he3s from (n,he3)

7 9 |
o -
2 I
2 JJJNJJJ
o I
o W




GD136 NEUTRON ACER TENDL-2023
alphas from (n,x)

LronieN




GD136 NEUTRON ACER TENDL-2023
alphas from (n,n*)a

LronieN
\
yA
=
[

\r.)
O
AN
—




GD136 NEUTRON ACER TENDL-2023
alphas from (n,2n)a

© 2 >
Z 10
A (Y
D ) NS
<
S S
<,




GD136 NEUTRON ACER TENDL-2023
alphas from (n,n*)2a

LronieN
~
\ \
7=
A
ya

F=Y
Q\
/




GD136 NEUTRON ACER TENDL-2023
alphas from (n,npa)

% ;

%1 ) / J\,J\J\J\Jﬂ

o L -
S Q:DO <




GD136 NEUTRON ACER TENDL-2023
alphas from (n,a)

LronieN




alphas from (n,2a)

LronieN




GD136 NEUTRON ACER TENDL-2023
alphas from (n,3a)

—
O\

\

LronieN
=~
\
/
/
7

100/\
>
Y
& 6530 =
2.




GD136 NEUTRON ACER TENDL-2023
alphas from (n,pa)

%10' 114
2
5 wi 2N nggﬂﬂﬁi{
-
'S'@Q @:30 <




GD136 NEUTRON ACER TENDL-2023
alphas from (n,d2a)

7 P
O,
zY
%
o ,4:
100" ©




GD136 NEUTRON ACER TENDL-2023
alphas from (n,da)

ranineN
~
\ \
y
A
///LE
[

F=Y
Q\
/




