Cross section (barns)

FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Principal cross sections

I I I I I
10°
10°
o \\\ W
100 | \
10—
— total
—— absorption
) — elastic
10"+ —— gamma production
-3
W T 1. T 1, T 1. T 1. T 1. T T/ |
10 10 10 10 10 10 10

Energy (MeV)




FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Heating
| |
] — heating
10t
=
O
S
0 10° =
>
)
S
107! =
=
©
)
1L
107 =
1 5] P M P PR T
10 10 10 10 10 10 10

Energy (MeV)




FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Damage
E —— damage

2 10t -

©

<

>

=

v10'2_

(«))

o))

©

=

©

S 3

10 =

FY P ] e PN P L
10 10 10 10 10 10 10

Energy (MeV)




Cross section (barns)

FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

I I I I I
2 | — (nh,n%a
10 — (n,n*)2a
— (n,2n)2a
— (n,npa)
103 —— (n*)
107 -
10™ -
10 -
107" -
a1 9 7 5 '3 1 1
10 10 10 10 10 10 10

Energy (MeV)




Cross section (barns)

FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

=
o
N
|

=
o
=
|

=

o
o
|

|

=
[N
I

[ [ [ [ [ [
101t 10 10”7 10 10 10t

Energy (MeV)




Cross section (barns)

H

ol
1SN
|

FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

=

ol
w
I

|

ol
a1
I

[ [ [ [ [ [
) 10 10 10t

Energy (MeV)

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




Cross section (barns)

FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Non-threshold reactions

=
o
N
|

=
o
=

=
o
o

[N

|
=

| | | | |
10

[ [ [
10 10

Energy (MeV)




Cross section (barns)

[EEN

<)
w
I

FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

10*

=

o
o
|

=

oI
[BEN
I

|

ol
N
I

10 "

(n,xa)

10

[ [ [
10 10”7 10 10 10t 10*

Energy (MeV)




FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Principal cross sections

6 I I I

total
absorption B
elastic

gamma production

Yo _

Cross section (barns)
w
I

0 P—T"1— i i i i i i i

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




FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Heating

40

w w
o ol
| |

N
ol
I

=
ol
I

Heating (MeV/reaction)
o S
I I

ol
|

— heating

o

o

50

I I
100 150

Energy (MeV)

200




Damage (MeV-barns)

FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
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)

=
ol

=
o

[HN
o

|
=

|
ol

|
=)

10

1
ol

e

FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions
| |

N

— (n,n%a
— (n,n*)2a
—>=(N,2n)2a
A,Npa)
(n,n

(BN
NN

(I
[EEN

I I I I [ I I
\

[N
\l

N
(@]

I I I I
10 15 20 25

Energy (MeV)

o
ol

w
o




Cross section (barns)

FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

) | | 1
10 >{I
| (h,gma |
I E”’EB L
o
10° H —— (n) =
—4 —— (n,hel) —
108 4 —
1011 _ B
1014 - -
10717 _ B
20 | B
10 i i i i i
0 5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions
| | | |

[N
=)
N

=
ol
a1

[HEN
<
oo

|

oI
(BN
NN

=
\]

[IEY
[N
I A ) I [ [ N N N N A I

N
(@]

10 | | | | |
10 15 20 25

Energy (MeV)

o
ol

w
o




Cross section (barns)

FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Non-threshold reactions

S S, S, S, S,
= = (o] o1 N
N R

|

oI
[MEN
\l

50

I I
100 150

Energy (MeV)

200




FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions

: — (n,xa)

Cross section (barns)

I I I
50 100 150 200

Energy (MeV)




FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Inelastic levels

120 '

*107°

— (n,n*1)
— (n,n*2)

=

o

o
I

00)
o
|

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

N
o
|

I I I I
0 5 10 15 20 25

Energy (MeV)

30




FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

25 | | |
— (nX)
— (n,g4nd)
— (n,4n)
/\20— _ (n13n) [
g — (n,2n)a
®©
o
~ 15— =
c
i)
O
5}
N 1.0 =
0
7
o
@)
0.5 - =
0.0 B | | | | | | | |

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




FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

80

w1 -3
1 — (n,3n)a
70 —— (np =
— (n,n*)d
760 — — (n,nM)t |
g — (n,n*)he3
®©
L 50 — B
S
= 40 — =
&)
()
n
7)) 30 ] [
n
=
Q 20— B
10 — B
0 | N | | — ] T
0) 5 10 15 20 25 30

Energy (MeV)




FR204M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

200 ' '
*1073
180

I =

N D O

o O O
I I I

Cross section (barns)
o
o
I

N H (o)} 00]
o o o o o
| | | |

| | | | | — |
10 15 20 25 30

Energy (MeV)

o
ol




FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions

160
1070
140 —

= =

=) N

o o
I I

80

60 —

Cross section (barns)

40 —

20 —

— (n,pd)
— (n,py)

I
15

Energy (MeV)

20

25

30




FR204M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for elastic
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angular distribution for (n,n*1)
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Neutron emission for (n,2np)
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Neutron emission for (n,npa)
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Neutron emission for (n,n*c)
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Photon emission for (n,x)
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Photon emission for (n,3n)a
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Photon emission for (n,n*)d

RARY; T=0.K

B
s

A N
7.0 NS
0 10 L <>
2B B SS N
2 >
5 A NN

«j:@e >

Nz




FR204M NEUTRON ACER TENDL-20234BRARY; T=0.K
Photon emission for (n,n*)t
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Photon emission for (n,4n)
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Photon emission for (n,2np)
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Photon emission for (n,3np)
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Photon emission for (n,n2p)
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Photon emission for (n,npa)
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Photon emission for (n,2a) /
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Photon emission for (n,da)
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thermal capture photon spectrum
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14 MeV photon spectrum
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Particle heating contributions
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protons from (n,npa)

RARY; T=0.K

B
s

oS>
>

é 10 R -

= d \}\L\ ~ S

2 S ™

o < Qﬁ\

0 .3 gl ~ %\@

100 S
<




FR204M NEUTRON ACER TENDL-202
protons from (n,p)

RARY; T=0.K

B
s

- “ AN\Y (\9
2 T L
9 4 | HHPJQ\HJﬂ 4\ ST ,§> $
0, . : { I i JQw > ﬁ\@
&
<,
<




FR204M NEUTRON ACER TENDL-202
protons from (n,2p)

® 2
0 g JJJ?L h
5 A N JJ&FH\
“ >




FR204M NEUTRON ACER TENDL-202
protons from (n,pa)

10 ) wﬁ\‘m&\k\ \\\\\\\\

;
%00
) 10 :
zZ
¢ LSS
5 A JJJ«&JJJJ\\\\
100 7SS <




FR204M NEUTRON ACER TENDL-202
protons from (n,pd)

D2

0 i

Z 10

5 - \

e

A P
< S
'S.@c* ~o <




FR204M NEUTRON ACER TENDL-202
protons from (n,pt)

LronieN




FR204M NEUTRON ACER TENDL-202
deuterons from (n,x)

7 10’
Z A \l \l\l
S NN
“ 105/
\%Q <o <S>
®>®ﬁ
7 <::’00 S




LronieN

FR204M NEUTRON ACER TENDL-202
deuterons from (n,2nd)

B
s

RARY; T=0.K

&
2
10 =
Ve
O N
~ Sl
3%
0/ % ®®
S <&
'S.@c* ~<o >
<, ~




FR204M NEUTRON ACER TENDL-202
deuterons from (n,n*)d

B
s

RARY; T=0.K

J
% /ﬂ >
0 =l &
& 1 0/ '\<? x®\
<S¥
R S
<,




FR204M NEUTRON ACER TENDL-202
deuterons from (n,d)

® 2 h
Z 10 IR
p A J \} EJ.EL\\
g S
g AT
< S
'S.@c* <o <
<
<.
&2




FR204M NEUTRON ACER TENDL-202
deuterons from (n,pd)

%00
v 10
Z 1 ) N
c
0, /: N
100 <




FR204M NEUTRON ACER TENDL-202
deuterons from (n,da)

RARY; T=0.K

B
s

P =S

% 10 <

2 L LS >

0 .3 (S NN

540 1L SRS

'\9 <<§\
<
L.




FR204M NEUTRON ACER TENDL-202
tritons from (n,x)

7 10
> - o0
0 (LA
o b
1007
O
®®Q <5 e
6)’@,
7 <::’00 S




FR204M NEUTRON ACER TENDL-202

tritons from (n,n*)t

LronieN
N
>

Q)(OQ

B
s

>

(\C/o

Ve

WV N

> ¥

P S
o <&
.\,b‘

RARY; T=0.K




FR204M NEUTRON ACER TENDL-202
tritons from (n,t)

B
s

RARY; T=0.K

% | ©
Z 1 jw\
2 p N A
0 NN N
o <> <
0 J RN

o o Q‘?}®

~ &S
'S.@c* <o <
')




FR204M NEUTRON ACER TENDL-202
tritons from (n,pt)

LronieN




LronieN

FR204M NEUTRON ACER TENDL-202
he3s from (n,x)

B
s

RARY; T=0.K

3
10 L >
g q
> NS
0/ Q~>®
<
)
®®O & >4 <>
R
O@,
7 <::’00 S




FR204M NEUTRON ACER TENDL-202
he3s from (n,n*)he3

B
s

RARY; T=0.K

' S
% O,z/ <
%1 ] -
g N <> §<§\
- N
(&% S Q;\Q.)
~T S
Ry
2.




FR204M NEUTRON ACER TENDL-202
he3s from (n,he3)

B
s

RARY; T=0.K

1
D 2 <>
5 JJNNJ\H N
g LU > &
A Q|
(& S Q;\Q.)
&
'S.@c* <o <




alphas from (n,x)

LronieN




FR204M NEUTRON ACER TENDL-202
alphas from (n,n*)a

RARY; T=0.K

B
s

|
i
T wie sy

b S
7% 10 W <
= ®
9 34 | L}\H\H Q$\
50" |l > &

o ke <>

> ¥
S <2
a <<>)@0 <>
2 > O




FR204M NEUTRON ACER TENDL-202
alphas from (n,2n)a

B
s

RARY; T=0.K

LronieN
\_A
Q \
\
IR,
/

)
P X
0/ \ \®\
> <<§\Q’
S
<,
<
<z




FR204M NEUTRON ACER TENDL-202

alphas from (n,3n)a

7

LronieN

N
@0&
N
g8/ /

B
s

RARY; T=0.K




FR204M NEUTRON ACER TENDL-202
alphas from (n,n*)2a

7
()
% A
p 1 0/\ )
>
\S\@Q@:"’O “




FR204M NEUTRON ACER TENDL-202
alphas from (n,2n)2a

O A
10
A
D 2
v 2
Z 10
g §
3
2 -
-

/U

RARY; T=0.K




FR204M NEUTRON ACER TENDL-202
alphas from (n,npa)

Z A L '
° 5 e {Mi\
10 1
< S
~-
6))@
7




FR204M NEUTRON ACER TENDL-202
alphas from (n,a)

RARY; T=0.K

B
s

7 10 >
ol -
| N
5 A : &
100 S |l S é%
RS
S SO
s <
<, o
S
<z SH O




FR204M NEUTRON ACER TENDL-202
alphas from (n,2a)

L\
/U

RARY; T=0.K

LronieN




FR204M NEUTRON ACER TENDL-202
alphas from (n,3a)

sl

[ )
=

RARY; T=0.K

é 10 ) <
(] S
9 o>
0 > N
5 40 > &€

o S

N
S
<
L.




FR204M NEUTRON ACER TENDL-202
alphas from (n,pa)

B
s

RARY; T=0.K

s
<
f—
;=
[ ——,
—
)

% O,z/ <
% ¥ -
@) SN
o IS N
o \ J:J:S\\\ S ®®
S T &S
S
O@
7
<z




FR204M NEUTRON ACER TENDL-202
alphas from (n,da)

LronieN




