Cross section (barns)

FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Principal cross sections

I I I I I
10%* —
10° —
10° —
10t
100 — — total
—— absorption
— elastic
- —— gamma production
G = S P
A
11 I I_9 I I_7 I I_5 I I_3 I I_1 I I1
10 10 10 10 10 10 10

Energy (MeV)




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
resonance total cross section

— total

=

o
N
I

Cross section (barns)

10*

107
Energy (MeV)

107




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
resonance total cross section

102 | | | | I

] — total

Cross section (barns)

WAL

10! —

Energy (MeV)

1073




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
resonance total cross section

10*

— total

Cross section (barns)

10°
Energy (MeV)

10*




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
resonance absorption cross sections

102

=
o
H
Lol
IR

Cross section (barns)
= =
o o
IIA o

[N
oI
N
|

107

|
o|
(6]

Energy (MeV)




Cross section (barns)

FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

resonance absorption cross sections

—— capture
----- fission

=
o
=

=
o
o

_______

. gl
1y I
| I I
THHET
- 1
|||‘ l" |: ]
| AR
A | ll ! |:
_1 n 1 \ llall
10 ~ 3 o o
- 1 | 101
| '] L]
- f 1 of o P
. | poot oA Wyl
i Iy [ AT |
1 \ o | ||
. ] |A|| |||
1 W
I Lo )
! h 1 / \ 1
- oy Lyng v
by oy o L
- by My e v ]
[ I \
1 Lt
1 I | \I
_2 Iy Pyt
. I‘ [ \
= I ! LRV
= o Y] \,
— ~ \/
T T T T | T T

Energy (MeV)

|
o|
w




Cross section (barns)

FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

resonance absorption cross sections

H
o
o

=

oI
(BN
I

[N
=)
N

|
ol
w

=
=
IS

=
oI
a1

capture
fission

H
o
o

Energy (MeV)

10*




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Heating

| | | | | | |
102 - — heating \/\/\/\‘:
= ] [
ie)
O
@ 10! —
S 10
S
)
>3
210° -
<
(D)
T
o
T P ] ] B P M
10 10 10 10 10 10 10

Energy (MeV)




Damage (MeV-barns)

FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Damage

. damage
10 —
107 —
107 —
10_4—:
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)




Cross section (barns)

FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Non-threshold reactions

fission

I I
107 1073
Energy (MeV)

10




Cross section (barns)

FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Non-threshold reactions

-2 | —— (n,held)
10 - (n1a)
— (n,pa)
s | T (n,xp)
10°4 —— (n,xhe3)
1074 -
107 -
107° —
107" -
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)




Cross section (barns)

FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Non-threshold reactions

10-2 | I I I I

— (n,xa)

=
ol
(o))

|

ol
~
I

|

ol
(e0]
I

[ [ [
10 10

Energy (MeV)

o|




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Principal cross sections

8 I I I

\l
|

total O
absorption
elastic

gamma production r

o
|

ol
|

w
|

Cross section (barns)
N
I

N
I
I

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

Energy (MeV)




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Heating

120
— heating

100 — =

00
o
|

I

Heating (MeV/reaction)
S (@))
o o
I I
I I

N
(@
I

I

0 | | |
0 50 100 150 200

Energy (MeV)




Damage (MeV-barns)
[HEN = N N w
o o1 o o1 o
o o o o o
I I I I I

FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Damage

400
*107

—— damage
350 —

Ul
o
|

o

I I
50 100 150

Energy (MeV)

o

200




[N
=)
N

&

=
o

1
(o0}

=
o

I_\

S

I I N O A N I I
LL L

Cross section (barns)
S
N

[REN
\l

=
oI
(@)
I
|

N

=
oI

FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Non-threshold reactions
|

— fission

I I I
50 100 150 200

Energy (MeV)

o




Cross section (barns)

10

10

|
=)

-5

FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Non-threshold reactions

(I
[EEN

I I I
0 50 100 150

Energy (MeV)

200




Cross section (barns)

FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Non-threshold reactions

10-2 I

—/M

I I I
0 50 100 150 200

Energy (MeV)




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Inelastic levels

200 '

%107
180 — ()
— (n,n*2)

e S
N B O
o O O
| | |

Cross section (barns)
o
o
I

80

60

40 -

20 —

0 | | | -1
0) 5 10 15 20 25

Energy (MeV)

30




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Threshold reactions

200 I I I

0% s

1804 (nk ) B
— (n,2m)

160 (n13 [
— (,np

B
N S
o O
| |
I

Cross section (barns)
o
o
I
I

N S (o)} 00)
o o o o o
| | | |

I

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

Energy (MeV)

o




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Threshold reactions

100 '

*1 -0
1 (n,n*)d
(n,n*)t
(n,n*)he3
(n,4n)
(n,2np)

Cross section (barns)
H (o)} (00]
o o o
I I I

N
o
|

0 | | | -

5 10 15 20 25
Energy (MeV)




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Threshold reactions

250 ' '
*1073

(n,n2p)
(n,n*c)
(n,d)

(n,t) B
(n,2p)

200 —

=

a1

o
I

100 —

Cross section (barns)

50

0 | | |' —
0 5 10 15 20 25 30

Energy (MeV)




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Threshold reactions

1800 ' '

-12
10
1600 ~ P9

1400 —

= =

o N

o o

o o
| |

800 —

600 —

Cross section (barns)

400 —

200 —

0 i i i i i
0 5 10 15 20 25

Energy (MeV)




FM248 NEUTRON ACER TENDL-2024 LIBRARY:; T=0.K
Threshold reactions

14 I I I
%103
1 — (n,xd)
124 —— (X .

=
o
I
I

Cross section (barns)
oo
I
I

2— |
0 i i i i i i i i i
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

angular distribution for elastic

I\

>
//4/
/

L

; N
10 ‘
“e ;Ay
s LI
o %o Ui
\S\/O.@ \0.\5\\ (N5 >
o ©

u

-~ V“VH
Hw AN

L5




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
angular distribution for elastic

—

LYoniCos
\_)
. o
\
==




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

angular distribution for (n,n*1) \\
W!
v -

—
o
—
_\

2 >
J > v
% e
~\
I s &
Ses




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

angular distribution for (n,n*2) N
0 -
O \'

5
2 P
gl e &
1% > S
"\5\0 g S
(. O <>
O@//}@ “ i,>>>>>>
<, O




Fission nubar
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Neutron emission for (n,x)
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Neutron emission for (n,3n)
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Neutron emission for (n,n*)a
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Neutron emission for (n,2n)a
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Neutron emission for (n,2np)
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Photon emission for (n,n*)t

~yD
DTS

ARY; T=0.K

S
<
~>
S
SIS
<<

3
10 i
- A
| /k
Z - /
0 l
¢
g
10-
<« © S
£ >
%@é’




FM248 NEUTRON ACER TENDL-2024
Photon emission for (n,n*)he3

LronieN

~yD
DTS

ARY; T=0.K




FM248 NEUTRON ACER TENDL-2024 LBRARY; T=0.K
Photon emission for (n,4n)

LronieN




FM248 NEUTRON ACER TENDL-2024 LBRARY; T=0.K
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thermal capture photon spectrum
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I |

Gamma Prod (barns/MeV)
|_\
S

10-15 o -

I I
0 10 20

Gamma Energy (MeV)




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Particle heating contributions

0.8 '

0.7 — protons
deuterons
tritons
he-3
alphas

0.6

0.5

MeV/collision
o
N

0.0 ) — T | |
0) 50 100 150

Energy (MeV)

200




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Recoll Heating

120 '

recoil heating

100 — =

00
o
|

I

N
o
I

I

Heating (MeV/reaction)
3
I
I

N
(@
I

I

0 | | |
0 50 100 150 200

Energy (MeV)




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K
Particle production cross sections

40

*1073
35

N w
6] o
| |

Cross section (barns)
S
I

tritons
he-3
alphas

I I I
50 100 150 200

Energy (MeV)




FM248 NEUTRON ACER TENDL-2024
protons from (n,x)

LronitieN
N
\ \
yA
yAl
yAn
/[




FM248 NEUTRON ACER TENDL-2024 LHIBRARY:; T=0.K
protons from (n,n*)p

S

A
7 10 v
Z A H ﬁﬂ *JJ ~
5 2 KN
v <> <
o .3 g ~ S

10 o @\‘2’@
SR <




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

protons from (n,2np)

LronieN

>
>
Vs
3%
Q(\’A\
CSF
P S
SRS
.\b‘




LronieN

FM248 NEUTRON ACER TENDL-2024 LHBBRARY; T=0.K
protons from (n,n2p)

10 e
b
>
RN
af A S
N
<
S
SQ&‘ZO >
2




FM248 NEUTRON ACER TENDL-2024 LHIBRARY:; T=0.K
protons from (n,p)

710 || <
? A
= \l <SS
9 3 - JJJJQN . Qé\
o 40 JQIS > S
o <
N




FM248 NEUTRON ACER TENDL-2024 LHBBRARY; T=0.K
protons from (n,2p)

0 -
10" ||
2 s >
%1 ] =
0 AN
5 . > &
o =S
> <SS
SR o <
<,




FM248 NEUTRON ACER TENDL-2024 LHBRARY; T=0.K
protons from (n,pa)

10 |
i S
D A
7 10
Z ] \}
% J\H\H
£ 4
10o7
SR <
6)’@,
Gz > O




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

protons from (n,pd)

: ™
10
D a2
v -
Z 10
5 N
e
P y
(P4
'S.@c* ~<o

=S
>
&
N
P &
S
~ =
'»<<§\




LronieN

FM248 NEUTRON ACER TENDL-2024 LBRARY; T=0.K
deuterons from (n,x)

.3
10 N >
9 J JJQQJJ
s © S

~ S

0/ \®
&

S <
®®O & >4 <>
<
06)/,
7 <::’00 S




FM248 NEUTRON ACER TENDL-2024

deuterons from (n,2nd)

D

% .00

2 10 &
2 s
0 N
o A N WV ¥

1007 S &
. &S
®®O 5 ~
'S, =
o,
o2 <o

BRARY; T=0.K




FM248 NEUTRON ACER TENDL-2024 LHBRARY; T=0.K
deuterons from (n,n*)d

oSO

® 2 <

Z 10

s T

o ) NS

<SS
R S
<,




FM248 NEUTRON ACER TENDL-2024 LHBRARY; T=0.K
deuterons from (n,d)

\
— H
e

1 H 25
~ 10’ | l <
Z - h
Z L >
g JL J
0 3 NN
5 10 - » &

0/ \®

> <<§g’
s o0 =




FM248 NEUTRON ACER TENDL-2024 LHBR
deuterons from (n,pd)

0 - N
10
% .00
0 10
z
2 .
5 4
100 =

ARY; T=0.K




FM248 NEUTRON ACER TENDL-2024
tritons from (n,x)

§ 40
=— ] \}
% wwdw\H
5 5
1007
SO
®®Q ‘ZOO <35
Q’@,
L <::’00 S




FM248 NEUTRON ACER TENDL-2024 LHBRARY; T=0.K
tritons from (n,n*)t

SO

0
’é 3 Q > NN
o 10 Sl

0/ ’\<’¢) Qé}®

<
S o S
<,




FM248 NEUTRON ACER TENDL-2024 LIBRARY; T=0.K

tritons from (n,t)

i
< 4
g 4 -
o 40
(P4
®>®ﬁ
<7

>
&
N
P &
S
~ =
'»<<§\




FM248 NEUTRON ACER TENDL-2024 LBRARY; T=0.K
he3s from (n,x)

A
d
? A \l ,\QDQ
7 q
8 A %\N\N S SN
2 10 S F
40 &
o S
<
O
®®O & OO <3
Y, <
Z/L- OO S




FM248 NEUTRON ACER TENDL-2024 LHBRARY; T=0.K
he3s from (n,n*)he3

“ SO
210’2/ M
9 7 > N
e <
g Je N

<SS
Se <5 S
S




FM248 NEUTRON ACER TENDL-2024 LHBRARY; T=0.K
he3s from (n,he3)

0 - I "
10 N I' / l‘
7 S

7y <>
d) 2
Z 10 Ws
% -~
5 N @ ﬁ\@%

“ S




alphas from (n,x)

L
Z_
7
7
V=
Z
Z

LronieN
\

N
\




LronieN

FM248 NEUTRON ACER TENDL-2024 LIBR
alphas from (n,n*)a

ARY; T=0.K

(\9
3 q J\]\r\J SANp
10 I MJJJ.JM“J | > ﬁ\@q’
<
S& <2
o ~o <

<
7




FM248 NEUTRON ACER TENDL-2024 LHBBRARY; T=0.K
alphas from (n,2n)a

LronitieN
N
e
0, <0
Y
<




FM248 NEUTRON ACER TENDL-2024
alphas from (n,a)

7
d) y
Z 40 |
5 uw
o I
‘ NS
ON) ~o -
: 6},@ =
@// SH O




FM248 NEUTRON ACER TENDL-2024 LHBR
alphas from (n,pa)

ARY; T=0.K

/\
SO
2 -

% 10 w

% I I >

9 %« IS S

o 0,4: S ~ %\@

1lo” ™ > S
O@




