Cross section (barns)

0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Principal cross sections

102 —x\
q \ A | L

10" - 7 , «.\
10° - |
10 - ~ !”
10'2 — — total

—— absorption

— elastic
10_3 B —— gamma production

11 I I_9 I I_7 I_5 I I_3 I I_1 I I 1 I
10 10 10 10 10 10 10

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

resonance total cross section

102

]l — total

Cross section (barns)

_

10*

107

Energy (MeV)

107




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance total cross section

— total

=

o
N
I

Cross section (barns)

:Jk I\ k JUJLMJJ@LJAJJLLLM

10*

107
Energy (MeV)

107




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance total cross section

10*

1 — total

— T~ —

Cross section (barns)

10t 102
Energy (MeV)




Cross section (barns)

0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

resonance absorption cross sections

=

o
(@)
I

=

oI
=
I

capture

Energy (MeV)

107




Cross section (barns)

=

ol
=
I

0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance absorption cross sections

capture

=

o
o
|

1072

107°
Energy (MeV)

107




Cross section (barns)

0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

resonance absorption cross sections

10° =

|
o
=

H
o
o

|

=
(RN
I

=
ol
N

capture

|
o|
(6]

Energy (MeV)

107




Cross section (barns)

0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance absorption cross sections

capture

=

oI
(BN
I

|

ol
N
I

1073

10°
Energy (MeV)

10*




0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Heating
| |

— heating

Heating (MeV/reaction)

[ [ [
101t 10 10”7 10 10 10t 10*

Energy (MeV)




Damage (MeV-barns)

|

ol
(63
I

0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Damage

100 I I

—— damage

H

ol
1SN
|

|

ol
(o)
I

H
o|
=
=
H
o
(e}

107 1073 107 10!
Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Non-threshold reactions

Cross section (barns)
S
N
I

=

oI
w
I

H

ol
SN
|

[ [ [
10 10 10t 10*

Energy (MeV)

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




Cross section (barns)

0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Non-threshold reactions

— (n,xa)

=

ol
63
I

=

ol
(o))
I

=
oI
\l

[ [ [
10 10

Energy (MeV)

o|




0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Principal cross sections

16 I I I

14 — total =
absorption
elastic

gamma production r

=
N
I

=
o
|
I

Cross section (barns)
oo
I
I

o
i
I

N

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

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
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)

0S189M 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




Cross section (barns)

=
o

=
o

=
o

|
=

=
oI

|
=

=
oI

1
N

1
&)

1
(o0}

0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Non-threshold reactions

= (S
~ -

[N
\]

N
(@]

o

50

I I
100 150

Energy (MeV)

200




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Non-threshold reactions

|
10 - L

— (n,xa)

107 — -

Cross section (barns)
= = = =
o o o =)
(o)) ol 5 w
I I I I
I I I I

=
ol
~
I
I

[HEN
<
oo
|
I

=
oI
(o)

I I
50 100 150 200

Energy (MeV)

o




0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Inelastic levels

300

*1073

N

o)

o
|

N

o

o
|

100

Cross section (barns)
o
o
I

o)
o

(n,n*1)
(n,n*2)
(n,n*3)
(n,n*4)
(n,n*5)

10

I I I
15 20 25

Energy (MeV)

30




0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Inelastic levels

160
*107
140 — — (n,n*6) m
— (n,n*7)
— — (n,n*8)
»n 120 — (n,n*9) B
- — (n,n*10)
©
L 100 — =
S
= 80 =
(&)
Q
7))}
(7)) 60 ] [
7))}
O
QO 40— i
20 — =
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Inelastic levels

160

*107
140 — — (n,n*11) m
— (n,n*12)
— — (n,n*13)
n 120 — — (n,n*14) C
- — (n,n*15)
o
L 100 — —
o
= 80 =
(&)
Q
7))}
(7)) 60 ] [
7))}
O
QO 40— &
20 — i
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

25 '
*10™
— (n,n*16)
— (n,n*17)
— 20 — (n,n*18)
2 — (n,n*19)
- — (n,n*20)
®©
O
c
9
O
()]
N 10—
7))
n
=
O
5 —
0 | | | |
0) 5 10 15 20 25

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

100 '
%107
— (n,n*21)
— (n,n*22)
— 80 — (n,n*23)
7p) — (n,n*24)
- — (n,n*25)
@®©
O
c
O
O
()]
0 40—
7))
(7))
=
@)
20 —
0 | | | | |
0) 5 10 15 20 25

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Threshold reactions

25 I I I

(n,X

(n,3nd)

(n,3n)

(n,3n) B
(n,2

,4n)a

= - N
o o1 o
| | |

I I

Cross section (barns)

o
U1
|

I

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

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Threshold reactions

60

413
1 — (n,3n)a
— (n,n*)p
501 —— (nh,n"d |
— — (n,n")t
g — (n,n*)he3
@ 40 |
=
S
= 30 -
(&)
Q
N
B 20 - L
O
@)
10 — —
0 | . — |
5 10 15 20 25 30

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Threshold reactions

1.2
— (n,4n)
— (n,2np)
1.0 —— (n,3np) .
—_ — (n,n2p)
g — (n,npa)
@ 0.8 - i
=
S
‘= 0.6 —
(&)
()
7))}
B 0.4— L
O
@)
0.2 — i
0.0 | | | - | —
5 10 15 20 25 30

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions
3.0 ' '

N N
o o1
| |

Cross section (barns)
[N
o1
I

1.0 B
0.5 -
0) ) 10 15 20 25 30

Energy (MeV)




0S189M NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Threshold reactions

300 | | |

*107

— (n,2p)
—  (n,xd)

250 —— (nxb) B
—_ — (n,xhe3)
(0]
c
@ 200 =
=7
S
= 150 — =
)
O
(7))
# 100 L
o
@)

50 =
0 i T i i i i i i i

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




O0S189M NEUTRON ACER TENDL-2023

angular distribution for elastic

0
10"
UL /
Q
J
0
g
<o jﬁﬂ Jﬁ
o L
S N <>
o >
S, . 2. >>;
/O.G) < 5>’>

RARY; T=0.K
>
N
AN
> =&
<<§\Q’®




0S189M NEUTRON ACER TENDL-2023
angular distribution for elastic

10"
) < v
Q 0~ S
Q10 5
5 - =
g 2 N
0 STERY
1% - SN
< >
o S
o S S
‘6\0 355» SS
% O v!»’
\S\/O.@ \0. %>>> v‘Q




LYoniCos

O0S189M NEUTRON ACER TENDL-2023

BRARY; T=0.K
angular distribution for (n,n*1)
;
0 4 S
@Q
AN Y
> F
<
QQ-
<S5 ~




O0S189M NEUTRON ACER TENDL-2023

BRARY; T=0.K
angular distribution for (n,n*2)

fff’

10
4 e
% S
p > R §§\
< 5 ;>1> <SS
‘s > <
o 25 >JJ£
LW o >>>>> e
o ‘S P>
o O




0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*3)
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Photon emission for (n,3np)
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0S189M NEUTRON ACER TENDL-2023iBRARY; T=0.K
Photon emission for (n,p)
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0OS189M NEUTRON ACER TENDL-20234HBRARY; T=0.K

Photon emission for (n,t)
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0S189M NEUTRON ACER TENDL-202341BRARY; T=0.K
Photon emission for (n,he3)
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0S189M NEUTRON ACER TENDL-202341BRARY; T=0.K
Photon emission for (n,pa)
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0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
thermal capture photon spectrum
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0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
14 MeV photon spectrum
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MeV/collision

0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Particle heating contributions
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0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Recoll Heating
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0S189M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Particle production cross sections
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protons from (n,x)
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protons from (n,n*)p
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protons from (n,p)
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protons from (n,2p)
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deuterons from (n,x)
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0OS189M NEUTRON ACER TENDL-20234HBRARY; T=0.K

deuterons from (n,2nd)
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deuterons from (n,d)
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tritons from (n,x)

i
10
.3 A
10
N
D -
1007
®®Q <%
«%@
o <::’00 S




0S189M NEUTRON ACER TENDL-202318

tritons from (n,n*)t
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tritons from (n,t)
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he3s from (n,X)
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he3s from (n,he3)
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0OS189M NEUTRON ACER TENDL-202341BRARY; T=0.K

alphas from (n,x)
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alphas from (n,2n)a
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alphas from (n,3n)a
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alphas from (n,a)
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alphas from (n,pa)
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