Cross section (barns)

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Principal cross sections

104 I I I I I
10° —
10% —
1
107
‘«.
ﬁ .
10° — |
— total
-1 | —— absorption ‘
10 — elastic
—— gamma production
10— /1
11 I I_9 I I_7 I I_5 I I_3 I_1 I I1
10 10 10 10 10 10 10

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance total cross section

1 — total

=

o
w
|

|

=

o
N
|

|

Cross section (barns)

|

o
[N
I

I

107 10
Energy (MeV)




Cross section (barns)

=

o
o
|

ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance total cross section

1 — total

=

o
w
|

=
o
N
|

|

o
=
I

=
oI
[IEN

|||T||

H
oI
N

Energy (MeV)

1073




Cross section (barns)

ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance total cross section

1| —— total

=

ol
I

I

L1Ll | 111111l

=
oI
w
=
o
N

Energy (MeV)




Cross section (barns)

ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance total cross section

1 [——7 tqtal

=
o
N
|

=
(@)
=
Lol L1
——
——

=

o
(@)
I

|

oI
(BN
I

|
o|
N

Energy (MeV)

1071




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance total cross section

10*

1 — total

Cross section (barns)

10°
Energy (MeV)

10*




Cross section (barns)

ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance absorption cross sections

capture

Energy (MeV)

107




Cross section (barns)

ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance absorption cross sections

102 i Capture

10t =

10°

10‘1—§

lo_zé\_J
10 |

Energy (MeV)




Cross section (barns)

10° =

|
o
=

H
o
o

- =
o o
N =
| |
—
L
%‘
—_—
—
\
—
_—
L
61
—
—
—
%:
—

ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance absorption cross sections

chptyre

V

|
o Ll L 1lll
w

Energy (MeV)




Cross section (barns)

ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance absorption cross sections

capture

10° =

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance absorption cross sections

capture

[N

=
N
I

Cross section (barns)

[HEN

=)
w
I

H
o
o

Energy (MeV)

10*




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Heating
| |

— heating

Heating (MeV/reaction)

[ [ [
101t 10 10”7 10 10 10t 10*

Energy (MeV)




Damage (MeV-barns)

|

ol
(63
I

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Damage

100 I I

—— damage

H

ol
1SN
|

|

ol
(o)
I

.I

H
o|
=
=
H
o
(e}

[ [
10

10 10t 10*

Energy (MeV)




Cross section (barns)

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Non-threshold reactions

— (n,gma)

[
10

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Principal cross sections

14 I I I

total e
absorption
elastic
gamma production

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)




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Heating

30

— heating

N
ol
I

N
o
I

Heating (MeV/reaction)
o o
I I

ol
|

0 = | | |
0 50 100 150

Energy (MeV)

200




Damage (MeV-barns)

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Damage

0.7

O
o
|

O
&
|

=
~
I

i
w
|

O
N
|

O
H
I

—— damage

©
o
o —

I I I
50 100 150

Energy (MeV)

200




=

oI
N
I

Cross section (barns)
S
w
I

ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Non-threshold reactions

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Inelastic levels

1.6 '

e
N H
I I

=
o
I

Cross section (barns)
o o
o 0
I I

o
~
I

Energy (MeV)

30




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Inelastic levels

300 '
*107
— (n,n*6)
250 — ——  (n,n*7)
— — (n,n*8)
) — (n,n*9)
- — (n,n*10)
@ 200 —
=
S
= 150 —
O
Q
N
B 100 —
O
@)
50 —
0 = L | |
0 5 10 15 20 25

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Inelastic levels

120 '

%107
— (n,n*11)

100 — —— (n,n*12) B
— (n,n*13)
— (n,n*14)

(n,n*15)

00)
o
|

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

20 —

0 5 10 15 20 25 30
Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Inelastic levels

100 '
*107
— (n,n*16)
— (n,n*17)
— 80 — (n,n*18) B
N — (n,n*19)
- — (n,n*20)
®
O
c
O
O
]
0 40 - L
7))}
7))}
O
@)
20 B
0 B -1 L
0 5 10 15 20 25 30

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Inelastic levels

30 '
*107
— (n,n*21)
25 — —— (n,n*22) B
— — (n,n*23)
2 — (n,n*24)
- — (n,n*25)
@ 20 i
=)
o
= 15— .
O
Q
N
B 10— -
O
@)
5 =
0 | | | | | |
0 5 10 15 20 25 30

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Inelastic levels

25 '
*10°3
— (n,n*26)
— (n,n*27)
- 20 — — (n,n*28)
N — (n,n*29)
- — (n,n*30)
qv)
O
c
9
O
O
N 10
7))
n
=
O
5 —
0 | | | |
0) 5 10 15 20 25

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Threshold reactions

25 | | |
— (nX)
—— (n.2
— (n,4n)
/\20_ — (n13n) [
g —— (n,Ma
®©
o
~ 15— i
c
O
O
5}
N 1.0 =
0
7
o
@)
0.5 - .
0.0 | | | | | | | | |

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




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Threshold reactions

50

%103
1 — (n,2n)a
— (n,3n)a
— (n,n%)p
,\40_ —— (n,n*)2a B
g — (n,n%)d
qv)
O
c
9
O
Q
n 20— .
7))
n
=
O
10 — B
0 j | I I /
0) 5 10 15 20 25 30

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Threshold reactions

1.0 | | |
—  (n,n%)t
— (n,n*)he3
— (n,4n)
081 — (n2np) B
g — (n,3np)
©
O
~ 0.6 .
c
O
O
Q
N 0.4- i
7))}
7))}
O
@)
0.2 =
0.0 | | | | | | | 1
12 14 16 18 20 22 24 26 28 30

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Threshold reactions
25 '

= = N
o & o
| | |

Cross section (barns)

O
&
|

0.0 |

I I I
15 20 25

Energy (MeV)

30




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Threshold reactions

25, ' '
o
107 (n,he3d)
— (n,a)
— (n,2a)
2071 — (n2p) B
g — (n,pa)
(qv]
o
~ 15— i
c
O
O
5}
N 1.0 =
w
(7))
o
@)
0.5 .
0.0 i |' i i i =
0 5 10 15 20 25 30

Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Threshold reactions

0.8 '

(n,xp)
(n,xd) O
(n,xt)

(n,xhe3)
(n,xa) r

0.7 —

o
o
|

o
&
|

Cross section (barns)
o o
w IN
I I

O
N
|

0.0 | | |
0 50 100 150 200

Energy (MeV)




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for elastic \




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for elastic

SR\ N\SXY




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*1)

> o
> >> qi\
NI
1 j%@ <\Q}®\
[ =
> <>




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*2) "‘\

<
>>> <
S

>




ND150 NEUTRON ACER TENDL-2024 LIB
angular distribution for (n,n*3)

RY; T=293.6K

LYoniCos




LoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*4)

\J

i

Vo




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*5)




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIB
angular distribution for (n,n*6)

RARY; T=293.6K




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*7)




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*8)




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*9)




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*10)

w“/‘\\\ .‘-\1’

S

5 4. V
< 10 ,»"”
5 2 e
g TS

‘6\ jﬁj

(. O’O >>Jﬁi<o

O‘S\/O’ R >>>>>

o &




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*11) ‘
% \Sﬁ'
0 -~
0 2 ' >
C \ &

5
S 40" el > -
= s s s
‘S I ig;
& O‘O >>J; <>
O‘S\/O’ K>, >>>>>
> -




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIB
angular distribution for (n,n*12)

RY; T=293.6K




LXAnlCosS

—
o

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*13)

2
/ffc




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*14)




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*15)




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*16) IN




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*17)




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*18) ‘N




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*19) ‘
| \\\m
0 -
0 2 ' >
10 D

5

2 12 Y >> >
9 10 }N v T~
o 3 I >> > A@‘b

= s s s
‘6\0 J@;
C\O\Y‘/}. < o 2
S S




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*20)

SR\ N\SXY




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*21)

Q)

LYoniCos




ND150 NEUTRON ACER TENDL-2024 LIB
angular distribution for (n,n*22)

RY; T=293.6K

LYoniCos




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*23)




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*24)

] \\\"
0 4
0~ ' -
1 i "

5
% ,’Lo'1 £ \ r { ” >
o N > R §§\
o ;ﬁ? =
o JJJJ > ¥
C\O® .O.O - >>>>>J <
/’>® ST




LYoniCos

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*25)




LXAnlCosS

—
o

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*26)

¢
//((fc




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*27)

)

LXAnlCosS




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*28)

LYoniCos
L

d}Q

§
@0\(?0 0
\




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*29)

- 1 N
A
A
A
A
A
A

LYoniCos

J;JQ =




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*30)

LYoniCos
L

d}Q

§
@0\(?0 0
\




ND150 NEUTRON ACER TENDL-2024 ILHBRARY; T=293.6K
Neutron emission for (n,x)

7 10
2" &
2
@) NN
g A N

S o <&

®® 5 <3
< o
<SS s
7 <::’00 S




ND150 NEUTRON ACER TENDL-2024
Neutron emission for (n,2nd)

LronieN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Neutron emission for (n,2n)

% 10 y J <
Z / Y
5 I REN
A &
100/ ’\<’«) é}@
g <>
'S.@c* < >
S, So




ND150 NEUTRON ACER TENDL-2024
Neutron emission for (n,3n)

O’
5"
5 3
o 0 N
0«10/
AN
‘9@@@ NS
- o
< <5 ~>




ND150 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)a

—_—

LronitieN
\A
(D
N
ya

.3
100~ o
- ~
S
@O <z <
S &




LronieN

ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Neutron emission for (n,2n)a

oSO
> | <
10 I
“ S
(\/ Q$\
) LS
o ~- Q;\Q.)
Y &S
‘%o& - S
2. S




ND150 NEUTRON ACER TENDL-2024
Neutron emission for (n,3n)a

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




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Neutron emission for (n,n*)p

oS>

O/
7 10
vl <>
2P g
5 T
o 4 N

S <X

®® ~ S

-
Q&/) o)




ND150 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)2a

LronieN

N
\




LronieN

ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Neutron emission for (n,n*)d

S
1 >
10 >
- f\?‘\
N
R
o S S
> &
<
Sy S NS
(&
S =
<.
7 o) Ve




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Neutron emission for (n,n*)t

S
0 - >
é 10 S
2 i N
g D
0, 2/ S \@
100/ V>
> S
2 P S
oY) =
<, ¥ ~>




ND150 NEUTRON ACER TENDL-2024

Neutron emission for (n,n*)he3

A X
Z 10
% A
'l
p y
o
- < >
@Q >
S, < ~
o,
ZL- TN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Neutron emission for (n,4n)

0
3 = ®
Z 5
:‘é - > S
510 | v S
'S.@c* >~ S
- o) o
<




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Neutron emission for (n,2np)

0 =S
2 10 &
@ p
2 / S
8 D - ¢ 2 2NN
g 10 S
0/ % ®®
<= S <&
®®
‘') >~ >
<. & ™~
e
2 SN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Neutron emission for (n,3np)

0 - S
- 10
% g ~>®
% 2 - A N
o 10 Sl

0/ ‘\?‘ é}®

- <& <

S < ‘{)’
T, @
&z T




ND150 NEUTRON ACER TENDL-2024
Neutron emission for (n,n2p)

LronieN




LronieN

ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Neutron emission for (n,n*c)

2 <
10
) >
RN NN
LN <> <
) g 44:§§‘
(&4 S é}%
- LS
®®Q N <
<, o




ND150 NEUTRON ACER TENDL-2024
Photon emission for (n,x)

=
=
o~

¥ .§ $
0" NS
O
S < b
//@@
&




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,2nd)

LronieN




LronieN

ND150 NEUTRON ACER TENDL-2024 LHBR
Photon emission for (n,2n)

ARY; T=293.6K

\

0 4 i‘l ’\ N
10 1

7 ' >

0 ES

10/ = <</§

S e

Nz




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,3n)

2/
10
| S
z 0~
v 10
zY
5
5/, 2 A S 2
10o > N
S, >
/@@ = >




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,n*)a

2/
10
| oS>
0/
%10
2 -
2
2 2 P SO
&100/ §
SRS
P
//@@ < <>




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,2n)a

3 - il f”//// y
O i i ”/# :
: g i | f ”/.”/ f’/,*\\
, i W. | =

z) 01 A i (| ’ ({;)
2.
2 >
5L A 2

100/ > <<,§

«j:@ <> >
L




ARY; T=293.6K

~yD
I S

ND150 NEUTRON ACER TENDL-2024

Photon emission for (n,3n)a

\ \ \
N\
S \
= S
—\ —\

NS\NCOQ

\




ND150 NEUTRON ACER TENDL-2024 L8R
Photon emission for (n,n*)p

ARY; T=293.6K

LronieN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,n*)2a

LronieN
\

N
\




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,n*)d

LronieN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,n*)t

LronieN
\

™
\




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,n*)he3

LronieN
DN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,4n)

LronieN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,2np)

LronieN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,3np)

LronieN




ND150 NEUTRON ACER TENDL-2024
Photon emission for (n,n2p)

LronieN
\

™
\

BRARY; T=293.6K




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,n*c)

LronieN




ARY; T=293.6K

7 OV
4
QN
o
B
-
0
Z
LLI
- ©
he
E Q
< = WY
NO
O c
x O
= ‘»
> .0 P
L 0
Z O
B3 S A
mo o K= O
N% —\ —\
NN




ND150 NEUTRON ACER TENDL-2024
Photon emission for (n,p)

3 4
10
Z 1 |
¢ 10 Wl
g ,1: “.
10-
~ o
<>
//@@ o

BRARY; T=293.6K




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,d)

LronieN
\

—
\




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,t)

LronieN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,he3)

LronieN




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,a)

LronieN
\

€

N
\




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,2a)

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




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,2p)

I

I

™
I I 4

"'”’l /k.

LronieN
\

N
\




ND150 NEUTRON ACER TENDL-2024 LHBRARY; T=293.6K
Photon emission for (n,pa)

LronieN
\

—
\




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
thermal capture photon spectrum
I |

S LAl
= 10
=
%)
-
(qv)
&
13100 L
O
al
@®
-
E
@10
| |
0 2 4

Gamma Energy (MeV)




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
14 MeV photon spectrum
|

=
o
w
mi

=

o
N
|

Gamma Prod (barns/MeV)
S o,
I I

=

oI
(BN
I

I I I
0 5 10 15

Gamma Energy (MeV)

20




MeV/collision

ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Particle heating contributions

16 '

14 —

protons
deuterons
tritons
he-3
alphas

0 50 100 150
Energy (MeV)

200




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Recoll Heating

1.6

e
N H
I I

=
o
I

o
o
|

Heating (MeV/reaction)
o o
EaN (00)
I I

O
N
|

recoil heating

o
o
o

50

I I
100 150

Energy (MeV)

200




ND150 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
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