Cross section (barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Principal cross sections
I I I I I

10° —

=

o
D
|

=

o
w
|

N\

=

o
N
|

=
o
=
I

total

—— absorption
0 — elastic
10™ —— gamma production
-1
W r—rT1. T 1T 1. T 1. T 1. T 1
10 10 10 10 10 10 10

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
resonance total cross section

— total

=

o
w
|

Cross section (barns)

Energy (MeV)

107




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
resonance total cross section

— total

=

o
w
|

Cross section (barns)

107°
Energy (MeV)

107




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
resonance total cross section

10°

1 — total

Cross section (barns)

107
Energy (MeV)

107




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
resonance total cross section

10*

1 — total

Cross section (barns)

10°
Energy (MeV)

10*




Cross section (barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

resonance absorption cross sections

=

o
N
|

|

o
[EEN
I

capture

Energy (MeV)

107




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
resonance absorption cross sections

capture

102— 5
n
c
G
=7
(=
O
S
5 10 2
" i
7 C
e -
O U:

109 .

10'6 10-5

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
resonance absorption cross sections

capture

__10°-
V)
-
G
o
S ﬁ
g 101 =
(@)
(D)
V)
” I\
o
@)

10° =

10 10™

Energy (MeV)




Cross section (barns)

[N

=
N
I

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

resonance absorption cross sections

10°

|

oI
(RN
I

ture

10°

Energy (MeV)

10*




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Heating

102 | I

— heating

10° - |

Heating (MeV/reaction)
o
I

[ [ [
101t 10 10”7 10 10 10t 10*

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

Damage
I I
1 —— damage
—~ 101 —
n 10
=
®
=
>
()
S
) 100 =
(@)
M
=
©
o
10 -
T P ] I ] P M
10 10 10 10 10 10 10

Energy (MeV)




Cross section (barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Non-threshold reactions

100 | | | | |
— (n,n%a
1 — (n,n*)3a
107 — (np
— (n,n*)2a
— (n,npa)
1072 —
103 -
107 -
10™ —
10° -
11 | | 9 | 7 | 5 | 3 | 1 I1
10 10° 10° 10° 10° 10° 10

Energy (MeV)




Cross section (barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Non-threshold reactions

[ [ [ [ [ [
101t 10 10”7 10 10 10t

Energy (MeV)




Cross section (barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Non-threshold reactions

=

ol
N
I

|

ol
w
I

H

ol
SN
|

[ [ [ [ [ [ [ [
) 10 10 10t 10*

Energy (MeV)

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




Cross section (barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Non-threshold reactions

[ [ [
101t 10 10”7 10 10 10t 10*

Energy (MeV)




Cross section (barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Non-threshold reactions

| | | | |
102 T [g20e9
10t -
10° -
10 -
1072 -
10 -
o 10° 0 107 105 100 10t 10

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Principal cross sections

12I I I I

total
absorption B
elastic

gamma production

10

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)




Heating (MeV/reaction)

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

Heating

60

50 —

40 —

30

20 —

10

O_

-10

— heating

0

50

I I
100 150

Energy (MeV)

200




Damage (MeV-barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

Damage

1.0

o
)
|

O
o
|

o
~
I

O
N
|

—— damage

0.0

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

=
o

[HEN
o

=
o

|
=)

=
oI

|
=)

=
oI

1
N

1
&)

1
(o0}

TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Non-threshold reactions

I I | |

= (S
~ N

[N
\l

N
(@]

I I I I I
10 15 20 25

Energy (MeV)

o
ol

w
o




Cross section (barns)

10°

[HE
<)
w

[HE
=)
(0]

=
OI
(o)

=
ol

[REN
N

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

Non-threshold reactions

I I I
15 20 25

Energy (MeV)




=
oI
N

1
&)

[HEN
o

1
(o0}

=
o

|
=)

(BN
IS

=

Cross section (barns)
o

|
=)

=
oI

TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Non-threshold reactions

(I
[EEN

[N
\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
N
N I I I [ I I A

Cross section (barns)
|_\

[REN
\l

=
ol

=
oI

TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Non-threshold reactions

I |

1

N
(@]

I I I
0 50 100 150 200

Energy (MeV)




Cross section (barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Non-threshold reactions

100 I

=
ol
w

I I I
0 50 100 150

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Inelastic levels

70 '

N
o
I

w
o
|

Cross section (barns)
S
I

=

o
|

|

0 —-<— - | | |
0 5 10 15 20 25 30

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Inelastic levels

12 '
*1073

=
o
I

0o
|

Cross section (barns)
(@)}
I

I I I I I
0 5 10 15 20 25 30

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Inelastic levels

14 '

*1073
17

(n,n*11)
(n,n*12)
(n,n*13)
(n,n*14)
*15)

=
o
|

Cross section (barns)
oo
I

I I I I I
0 5 10 15 20 25 30

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

Inelastic levels

1800

*107°
1600 —

1400 —

= =

o N

o o

o o
| |

800 —

600 —

Cross section (barns)

400 —

200 —

(n,n*16)
(n,n*17)
(n,n*18)
(n,n*19)
(n,n*20)

0
0

-

10

I I I
15 20 25

Energy (MeV)

30




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Inelastic levels

120 '
x1073

— (n,n*21)
— (n,n*22) C
— (n,n*23)

=

o

o
I

00)
o
|

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

N
(@
I

I

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

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY: T=0.K
Threshold reactions

25 | | |
— (nX)
——  (n,2ad)
— (n,4n)
/\20— —_— (n13n) [
g — (n,2n)a
®©
o
~ 15— =
c
O
O
5}
N 1.0 =
w
(7))
o
@)
0.5 - .
0.0 1 | | | | | | |

0 20 40 60 80 100 120 140 160 180 200
Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

Threshold reactions

3.0, ' '
r
1 — (n,3n)a
— (n,2n)2a

251 — (n,n*d =
— — (n,nM)t
g — (n,n*)he3
© 2.0 - |
Q
S
= 1.5 =
8]
()
N
) 1.0 -
=
O

0.5- |

0.0 | | | — |

0 5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

Threshold reactions

0.6 ' '

— (n,2np)

— (n,3np)
05 —— (n,n2p) —

— (n,n*c)

— (Y
0.4 =
0.3 i
0.2 — i
0.1- / i
0.0 | | — T |

0 5 10 15 20 25 30

Energy (MeV)




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

Threshold reactions

25

*1073

= = N
o o1 o
| | |

Cross section (barns)

ol
|

— (n,pd)
— (n,py)

[ B I
15 20 25

Energy (MeV)

30




TA159 NEUTRON ACER TENDL-2024 LIB
angular distribution for elastic

f

LYoniCos

ARY; T=0.K

|

WL
) DS €
wﬂﬂgg% <

/\P
\
09 )
(b&c?ogc)
\
Q
/Nf)
O/,




ARY; T=0.K

TA159 NEUTRON ACER TENDL-2024 LIB

angular distribution for elastic

0
b, \
O, T
@ ﬁ
'Il %\/ &@
O, %
O
%
%
2\ Qv
I, 0
==y
e 7SN
P %
= g
= \
N/
—— < o
| RN /00. C
n/,.m./ On4UL, ,naulﬂ\.

SR\ N\SXY




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*1)

LYoniCos

d}Q

§
@0\(?0 0
\




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

angular distribution for (n,n*2)

LYoniCos
\_)
o

d}Q

§
@0\(?0 0
\

1

&
=

Vo
e
»’ §§\
S Q}®




LYoniCos

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*3)




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

angular distribution for (n,n*4) \

—
o

LoniCos
P
o




TA159 NEUTRON ACER TENDL-2024 LIB
angular distribution for (n,n*5)

LYoniCos
L

< 7 )
O S S
<> “o
M S )
/OS O.\sx




LYoniCos

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*6)




LYoniCos

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*7)

s




LYoniCos

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*8)




LXAnlCosS

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*9)




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

angular distribution for (n,n*10) N

LYoniCos
\—)
o

d}Q

§
@0\(?0 0
\




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*11)

LYoniCos
L

d}Q

§
@0\(?0 0
\




LYoniCos

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*12)




LYoniCos

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*13)




LXAnlCosS

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*14)




LXAnlCosS

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*15)




LXAnlCosS

—
o

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*16)

4
-..__//_//




LXAnlCosS

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*17)




LXAnlCosS

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*18)




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

angular distribution for (n,n*19)

AN WA\

LYoniCos

I




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*20)

LoniCos
\-)
\\\\\\\ \ (VAN RN Y \
<

> S
V' >
’ 20
<5 y} S
% QO >>>JJ; >>
e <C




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*21)

=

5
>
5 =T ST
0 | > >
RN
“o JJy S &>
s QJJJ >~ <
o, “o L
O, < >>>> <
\S‘/,’)@ O




LYoniCos

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for (n,n*22)




LYoniCos

TA159 NEUTRON ACER TENDL-2024 LIB
angular distribution for (n,n*23)




TA159 NEUTRON ACER TENDL-2024 LI BRARY; T=0.K
Neutron emission for (n,x)

)

\
4/(

LronieN

=
\




TA159 NEUTRON ACER TENDL-2024
Neutron emission for (n,2nd)

LronieN

N
\




TA159 NEUTRON ACER TENDL-2024
Neutron emission for (n,2n)

BRARY; T=0.K

>
é 10 ©
Z A >
5 - ™
5’, 3 A > ¥
10c~ P &
S > <&
'S.@c* ~o ~>
A N SV




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Neutron emission for (n,3n)

S
Z 0
% 10 / >
— = \}
- ©
'l /3/ @Q)
g g <
10 A S
< <>
®®Q <z o ({)/
<,
2., &
L oD




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Neutron emission for (n,n*)a

N
\

LronieN




TA159 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)3a

v
Z
fé 3.
510 |
QO
S
= S
®®O - -—
<, &




TA159 NEUTRON ACER TENDL-2024
Neutron emission for (n,2n)a

1
g e -
g7, S
5 T
o =
10 S
<> <
S %o S
<S5, 2L




TA159 NEUTRON ACER TENDL-2024 |IBRARY; T=0.K
Neutron emission for (n,3n)a

LronieN

N
\




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Neutron emission for (n,n*)p

o M \‘ \ : s>
% 10 | <>
27 <
o,
2 IS o &
% O,Z: P ~- ﬁ\@

10 > <<,°Q’®
S, <o
S s 2 <




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Neutron emission for (n,n*)2a

=
T
e
=

\ s
O/
® 10 <
g 24 a P \@é\
100/ S
> ST
- S
e <
<, Yo




TA159 NEUTRON ACER TENDL-2024
Neutron emission for (n,2n)2a

710

)

Z p

c

b A7

100 o
@é’ >
<& ¥ <
< &




TA159 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)d

BRARY; T=0.K

S y0” O ©
— _ Q
“ ® =
o2 ) <~
o <
KS\.@Q& >~ >
. ©
7 S <




TA159 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)t

10
27
9
Ay
105~ >
o
5
DN >
<, 7 N




TA159 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)he3

é 10 >
? A \]\ (\/Q
g o
o =
> &
S S
s, =




TA159 NEUTRON ACER TENDL-2024
Neutron emission for (n,2np)

BRARY; T=0.K

A
5 10 ) \]\ L2
Z “ J/\j\ "\?‘
C N
“ SV
0 34 N> \@
10c~ P &
S NSRS
'S.@c* ~<o ~>
S XS %




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Neutron emission for (n,3np)

0 - S
- 10
% B >
% 2 A A N
o 10 Sl
o’ S
<
<
v’)
~
O@,
&z et




LronieN

TA159 NEUTRON ACER TENDL-2024 | IBRARY; T=0.K
Neutron emission for (n,n2p)

25
0,1 / § <
1 WD
) IS S
N
PP ¥
S %\
(&4 S Q;\Q.)
< ~T S
Xy
< ~o <>




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Neutron emission for (n,npa)

% | <
2 . -
8 2 A \r:H*t N
= 10 <> <
g 1V > S

o S

S > <<§\Q’
S
2 <5




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Neutron emission for (n,n*c)

| ‘( | "
i ..
0’ >
N
= NQ\H >
:‘é 2 ,.«JJN«\H ) S
0% 10 - \@
0/ \®
- > ST
®®O o -—
S, So




LronieN




LronieN

TA159 NEUTRON ACER TENDL-2024 |IBRARY; T=0.K
Photon emission for (n,2nd)

b, ;







TA159 NEUTRON ACER TENDL-2024 |LIBR
Photon emission for (n,3n)

A
)
2
2
Ay
- >
100 Vo
«jj@s e
St
—

ARY; T=0.K




TA159 NEUTRON ACER TENDL-2024
Photon emission for (n,n*)a

BRARY; T=0.K

4l‘

3 i
10 [l <~II"'l~\\
- 4""'\1\ TN TR
| SR

1 4"\%\ e
?101: A -l | y i#\ - ©
?oﬁ: l‘iliml\\\\\\\i@i{ f: &
o -

&




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Photon emission for (n,n*)3a

LronieN




TA159 NEUTRON ACER TENDL-2024 |LIBR
Photon emission for (n,2n)a

LronieN

ARY; T=0.K




LronieN

TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Photon emission for (n,3n)a

™
\




TA159 NEUTRON ACER TENDL-2024 | IBRARY; T=0.K
Photon emission for (n,n*)p

TraniieN
- =
= =

2 A
100"
< e S =
S/
—J




BRARY; T=0.K

TA159 NEUTRON ACER TENDL-2024

Photon emission for (n,n*)2a

NS\NCOQ




TA159 NEUTRON ACER TENDL-2024 |IBRARY; T=0.K
Photon emission for (n,2n)2a

LronieN




TA159 NEUTRON ACER TENDL-2024
Photon emission for (n,n*)d

LronieN
— —
LD ON
\ \ \
7 —

BRARY; T=0.K




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

Photon emission for (n,n*)t

“ 1l ‘”"'
4’]'~L\
Z 0~ 4
v 10
z5
¢,
g 10'0/ -
<o -
<> ~>




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Photon emission for (n,n*)he3

LronieN




TA159 NEUTRON ACER TENDL-2024 | IBRARY; T=0.K
Photon emission for (n,2np)

LronieN
\

™
\




TA159 NEUTRON ACER TENDL-2024 |IBRARY; T=0.K
Photon emission for (n,3np)

S
) - .
2 &
g N
0 ,1: B
100 > S
(\/
§@\7 V
SL-
_/




TA159 NEUTRON ACER TENDL-2024 | IBRARY; T=0.K
Photon emission for (n,n2p)

LronieN
T




ARY; T=0.K

4 )

TA159 NEUTRON ACER TENDL-2024

O [
L7y,

-\ OV

~~ //N«M

© P

= =z

c oy A

N — ) A

— =/

O _—

o —

c ==

o T

0 Z—— |\

&

(D)

c

m \ S A\ S 1// \
o N3 < * 0
c - - S
al <—\ <\ <\

NS\NCOQ




TA159 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
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