Cross section (barns)

Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Principal cross sections

I I I I
10%* —
10° —
10° —
100 — — total
—— absorption
— elastic
- —— gamma production
G = S P
11 I I_9 I I_7 I I
10 10 10

107 1073 107
Energy (MeV)




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance total cross section

104—: — total

=

o
w
|

N

Cross section (barns)

101—5 JL \J

Energy (MeV)

107




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance total cross section

10% =

1| —— total

=

o
w
|

|

=

o
N
I

I

Cross section (barns)

MM%&%M L

10 10
Energy (MeV)




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance total cross section

103 4 — total —
n
=
3
= 10% 4 —
c
ke 1
-IG -
5 ]
m _ *
7
S 101—:M\$\\H W\ -
O :

10° .

1073 1072

Energy (MeV)




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance total cross section

10*

1 — total

Cross section (barns)

10°
Energy (MeV)

10*




Cross section (barns)

Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance absorption cross sections

capture
----- fission

Energy (MeV)

107




Cross section (barns)

Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance absorption cross sections

10° -

=
o
N
|

=
o
=
I

=
o
o
[

|

ol
N
I

capture
fission

H
oI
N

Energy (MeV)




Cross section (barns)

Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance absorption cross sections

=
o
N
|

=
o
=
I

=

o
o
|

gapture
fission

Energy (MeV)

1072




Cross section (barns)

|

ol
~
I

I

Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance absorption cross sections

1072

capture
----- fission

|

ol
w
I

=

=)
IS
I

|

OI
a1
I

I

=

ol
(o))
I

I

|

OI
(e0]
I

I

[EEN
o
o
[EEN
o
[EEN

Energy (MeV)




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Heating

Heating (MeV/reaction)

— heating

10

[
107’

I |II|I.O

I I I I
107 3 107
Energy (MeV)




Damage (MeV-barns)

|

ol
(63
I

BlI217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Damage

H

ol
1SN
|

|

ol
(o)
I

—— damage

=
o

[ [ [ [ [ [
10 10 10t

Energy (MeV)




Cross section (barns)

Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Non-threshold reactions

| | | | |
10*
— fission
— (n,n%)a
— (n,n*)2a
10° 4 —— (ngma)
— (nh,a)
10°
10! -
10°
101 \JUU
’ |
10 T P
10 10

10”’ 107 1073 107
Energy (MeV)




Cross section (barns)

Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Non-threshold reactions

— (n,2a)
— (n,xa)

ol

=
ol

=

ol
(o))
I

=
oI
\l

[ [ [
10 10

Energy (MeV)

o|




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Principal cross sections
12 | | |

=
co o
I I

Cross section (barns)
(@)}
I

total

absorption

elastic

gamma production

\7

0 20 40 60

I I I I I I
80 100 120 140 160 180

Energy (MeV)

200




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Heating

25

— heating

= = N
o o1 o
| | |

Heating (MeV/reaction)

ol
|

0 - | | |
0 50 100 150

Energy (MeV)

200




Damage (MeV-barns)

Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Damage

0.6

o
&

o
~

I
w

O
N

=
=

o
o

—— damage

o

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Non-threshold reactions

1072

=
oI
(63

[HEN
=
0o

|

=
(I
[EEN

=

oI
=
N

[BEN
\l

=
ol
I

=
oI

N

(@)

I I
50 100 150

Energy (MeV)

o




Cross section (barns)

=
ol

=
o

=
o

|
=

=
ol

=
ol

=
oI

1
(62}

1
oo

Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Non-threshold reactions

N

|
i/\(n,Za)

(n,xa)

(BN
[EEN

=
N

[BEN
\l

N
(@]

I I I
50 100 150

Energy (MeV)

o

200




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

350 '
x10° | |
o — (n,n*1) L
300 (D)
— — (n,n*3)
2] — (n,n*4)
C 250 —— (n,n*5) B
®©
=)
— 200 — =
e
:
D 150 - -
(7))
(7))
© 100 —
@)
50 — .
0 — | |
0 5 10 15 20 25 30

Energy (MeV)




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

100
107
— (n,n*6)
— (n,n*7)
. 80 — — (n,n*8)
) — (n,n*9)
- — (n,n*10)
qv)
i®)
c
O
3]
]
0 40
7))}
(7p) \
O \
'S |
20 —
0 = — .
0 5 10 15 20 25

Energy (MeV)

30




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

80 '
%107
70 — — (n,n*11) =
— (n,n*12)
— — (n,n*13)
0 60 — (n,n*14) B
- — (n,n*15)
©
Q50 - -
S
= 40 — B
&)
Q
n
7)) 30 ] [
n
=
Q 20— -
10 B
0 T | | | -1
0) 5 10 15 20 25 30

Energy (MeV)




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Inelastic levels

70

*1073
60 —

Cross section (barns)
N w iy Ul
o o o o

I I I I

=
o
|

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

10

I
15

Energy (MeV)

20

25

30




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

60

*1073

o)
o
|

N
o
I

Cross section (barns)
N w
o o
I I

=
o
I

A

(n,n*21)
(n,n*22)
(n,n*23)
(n,n*24)
(n,n*25)

5 10

I
15

Energy (MeV)

20

25

30




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

60
*107
— (n,n*26)
50 ——  (n,n*27) -
— — (n,n*28)
N — (n,n*29)
- — (n,n*30)
@® 40 — £
=
S
= 30 m
(&)
(]
7))}
B 20 - -
O
@)
10 — =
0 | | | |
0 5 10 15 20 25 30

Energy (MeV)




Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Threshold reactions

2.5 '

N
o
|

=
o1
I

Cross section (barns)
=
o
I

O
&
|

0.0 I [
0 50 100 150 200

Energy (MeV)




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions

303
o -
1 — (n,3n)a
— (n,n*)p
25— —— (n,n%)d B
— — (n,n)t
g — (n,n*)he3
@ 20 =
=)
o
= 15— —
O
Q
N
B 10— -
O
@)
5_ |
0 | | — | —
0 5 10 15 20 25 30

Energy (MeV)




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions
3.0 ' '

N N
o o1
| |

Cross section (barns)
[N
o1
I

1.0 =
0.5 L
0.0 | | -

0 5 10 15 20 25 30

Energy (MeV)




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions

*1073
7 ]

o
|

ol
|

Cross section (barns)
w NEN
I I

N
I

=
|

o

(n,d)
(n,1)
(n,hel)
(n,2p)

o

I I I
15 20 25

Energy (MeV)

30




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions

10 | | |
— (n,xp)
—  (n,xd)
—— (hxt)
,\0-8_ — (n,xhe3) B
(0]
=
®©
o
~ 0.6 - B
c
O
O
5}
B 0.4 -
w
(7))
o
@)
0.2 .
0.0 i | i i i i i i

0 20 40 60

80 100 120 140 160 180 200
Energy (MeV)




Bl1217 NEUTRON ACER TENDL-2023 LIB

ARY; T=0.K
angular distribution for elastic

LYoniCos
N
RSvg
o\/
\/
N =
Vi

RS
. .
10 BFTS °
o Q <
<, Fo >>>J
R -IaN
= o O




Bl1217 NEUTRON ACER TENDL-2023 LIB

ARY; T=0.K
angular distribution for elastic

) ~
Q S
Q10 ! S
27 1\ S
v O
9 > N
>0 > <€
1% - N\ ~ S
o CbQ QQ}
“s \\\\ \‘-.:i. > O <
o, “o Wi <
B o "» S
7 ‘S b




LYoniCos

—
o

Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*1)




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*2) ‘
0 -
1 \ \\ ” N
/

)
8 A >’ ‘\</°
5 10 « pEats
5‘ D > ,\,<co §§\
10 - y? >
< =5 MJJJ s
%@ ’QO o >>>>JJJ£<°
Py C >




LYoniCos

—
o

Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*3)




LoniCos

BI217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*4)




LXAnlCosS

Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*5)




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*6) ‘
0 -
y \ \ |
W I

5
Q 0,1 A " ‘\</°
’é 1 ) / >> S
1es ;Jj &>
s ﬁJB S
% QO ~ >>>>JJJ;i<’>
\S‘/,’)@ O >




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*7) "
0" \'
s
; ¥ -
>

I
o, A \ )
0 10 N a S >
Jo >
@, v
z ) > .
1{ 4 ﬂ? <
o Jiﬁyg
%0 = < o >>>>J =
o : >




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*8) ‘
0 -
y \\ \ |
I

: >

P <D
% 101 | ( ’ Q A
2 >
g 2 A > N §§

10? 4 ;ﬁ \®
Q O‘O >>>JJ <>
O‘S\/O’G) ‘Q P




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*9) ‘
0 -
/

N
8 ,1 ~ " ‘\</°
% 10 / >> S
5‘ ,2 A1 > ,\,<co §§\
10 - y? S
“og 9&5 e
%@ ’QO o >>>>JJJ£<°
e C :




LYoniCos

—
o

Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*10)




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*11) "
0 -
o \\W
s
\ y 2
| >

J
@, oy )
i il S
@ v
z ) > .
1{ - ﬂ? <
o Jiﬁyg
%0 < o >>>>J o
e C




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*12)

0
10
N
@) 1A T N
0 10 [
2 >
‘o J>HJ > > &
255 > <
¥, 2




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*13) "
40" "
s

0
% e
1{0/ Jﬂ S
2L ;yw > ST
< L
%@/5@0 2 P




LoniCos

—
o




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*15) ‘
0 -
0 "
/

1),
8 gy = >> ‘\</°
% 10 \ / >> >
o g <~ S
10~ y? s ~
s I ijﬁ >~
% O’O >>>JJJ <>
\S‘/,’)@ o .




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*16) ‘
0 -
y \ \' |
% I

((é; ,1 ~ " ‘\</°
% 10 \ /| >> o
D‘ ,2 A1 > ,\,<co §§\
10 y? 5
o 1%
%0 = < o >>>>> =
s <




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*17) "
0" \’
s
, \ v ?'
) >

&
540" i ‘e
% S
s ﬁy > <
% QO >>>JJJ£<0
\S‘/,’)@ o g




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*18) "
) \’"
s
, v ?'

7))

0 1A D
% 10 In 1 ’ ’ Vi
@, i

z ) > .

1{ - ﬁ?l S
%@ ’QO ) >>>>JJJ£<°
//>® <




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*19) ‘
0 -
y \ \' |
% I

((é; ,1 ~ " ‘\</°
% 10 N { >> >
D‘ ,2 A1 > ,\,<co §§\
10 - y? S
o ;JJJ e <
%o Jiﬁy
%0 = < o >>>>> =
e C




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*20) ‘
0 -
0
y >

((é; ,1 - ’ ‘\</°
% 10 / >> >
5‘ ,2 A1 > ,\,<co §§\
10 - y? S
“al yﬂ P
%@ ’QO o >>>>JJJ£<°
e




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*21) "
0" \’
s
, v ?'
‘ >

&
340" N F
% S
s QJJJJ <&
% QO >>>JJJ£<0
\S‘/,’)@ o g




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

(‘% 0,1/ ™ >} o
i S
@, o
c | P
1{ - ﬂ? <
S [
%0 °QO o >>>>J =
s ‘S




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*23) "
0 A
o \\"'
s
\ v 2
| >

J
@, oy )
A il S
@, v
z ) > .
>0 e o
1{ - ﬂ? <
o Jiﬁyg
C\O-S".O*O >>>>J =
s :




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*24) ‘
0 g ’
y \ \'" i
% 1

z >
() ,1 A ’ ‘\<,'>
ot O \
:‘é 1 \ ( >> qi\
g > - TS
Q O‘O >>>JJ <>
O-&,;)@ o 15




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*25) "
40" "
s

¢
340" i e
2 S
g 1012: >> ,\,<c. §§\
“e JJJJ& > {\Q}®
s B <
% O’O >>Jiﬁi<’>
\S‘/,’)@ o >




LXAnlCosS

P
o
o
NERUA

Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*26)




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*27)

5

O 47

510 ° S
" T




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*28) "
Pt
' S
M 2
V >

J
o 10'1 l i P
v e
o
o P ~
% O, > > §®
1{ - ﬂ? <
o Jﬂyg
%0 < o >>>>J o
s - ’




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*29) "\
) \\"' I
Pt
' S
M |2
. q >

¢
Q - \
0 10 N e
2 S
“o ;Jj S
0‘6\ I ;JJJ > <
Od},’;@ < -




Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*30) "
100 = \ \\"
Pt
' S
) *' M P
V >

1))
o 10 o i ‘e
; >
o sz “ > ,\,<o §®
o JJJ@Q
%%: 2 T




Fission nubar

Bi217 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Total fission nubar

6.5

6.0 —

oo B B o on
Ul o & o Ul
| | | | |

oo
o
_1

N
&
o

50

I I
100 150

Energy (MeV)

200




Bl1217 NEUTRON ACER TENDL-2023
Neutron emission for (n,x)

LronieN

=
\




Bl1217 NEUTRON ACER TENDL-2023
Neutron emission for (n,2nd)

0

A

Z

> o

510 |
< >
DN NS

<, W D>




Bl1217 NEUTRON ACER TENDL-2023
Neutron emission for (n,2n)

g ) <
% 2 A L REN
2 0 (N S
p v NS
- <
(P4
S S




Bl1217 NEUTRON ACER TENDL-2023
Neutron emission for (n,3n)

% 10 | <
zZ PN
2 J >
@) RN
5 5 &
- <S>
3 (P4
S >
S, So




Bi1217 NEUTRON ACER TENDL-2023 LIBRA
Neutron emission for fission
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Bi1217 NEUTRON ACER TENDL-2023
Photon emission for (n,4n)
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Bi1217 NEUTRON ACER TENDL-2023
Photon emission for (n,2np)

l
/ 1
i
| U
0 - | |
% 1
Z A
2
o 40
(P4
S
< < ~
L
@% Q\;v




Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,3np)
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Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,n*c)
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Bl1217 NEUTRON ACER TENDL-2023
Photon emission for (n,gma)
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Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,p)
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Bl1217 NEUTRON ACER TENDL-2023 LIBRARY;

Photon emission for (n,d)
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Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,t)
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Bl1217 NEUTRON ACER TENDL-2023

Photon emission for (n,he3)
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Bl1217 NEUTRON ACER TENDL-2023 LIBRARY;
Photon emission for (n,a)
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Bi1217 NEUTRON ACER TENDL-2023
Photon emission for (n,2a)
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Bi1217 NEUTRON ACER TENDL-2023
Photon emission for (n,2p)
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Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
thermal capture photon spectrum
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Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
14 MeV photon spectrum
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MeV/collision

Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Particle heating contributions
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Bi1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Recoll Heating
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Cross section (barns)

Bl1217 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Particle production cross sections
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Bl1217 NEUTRON ACER TENDL-2023
protons from (n,x)
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Bl1217 NEUTRON ACER TENDL-2023
protons from (n,n*)p
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Bl1217 NEUTRON ACER TENDL-2023
protons from (n,2np)
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Bl1217 NEUTRON ACER TENDL-2023
protons from (n,3np)
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Bl1217 NEUTRON ACER TENDL-2023
protons from (n,p)
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Bl1217 NEUTRON ACER TENDL-2023
protons from (n,2p)
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Bi1217 NEUTRON ACER TENDL-2023
deuterons from (n,x)
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Bi1217 NEUTRON ACER TENDL-2023
deuterons from (n,2nd)
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Bi1217 NEUTRON ACER TENDL-2023
deuterons from (n,n*)d
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Bi1217 NEUTRON ACER TENDL-2023
deuterons from (n,d)
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tritons from (n,x)
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Bl1217 NEUTRON ACER TENDL-2023
tritons from (n,n*)t
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Bi1217 NEUTRON ACER TENDL-2023
tritons from (n,t)
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Bi1217 NEUTRON ACER TENDL-2023
he3s from (n,x)
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Bl1217 NEUTRON ACER TENDL-2023

he3s from (n,n*)he3
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Bi1217 NEUTRON ACER TENDL-2023
he3s from (n,he3)

[—
h..
[

é 0" M
s T
0 ) NS
<SS
R S
<,




Bi1217 NEUTRON ACER TENDL-2023
alphas from (n,x)
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Bl1217 NEUTRON ACER TENDL-2023
alphas from (n,n*)a

A AN
9 4 i NJ\H\HJ
207 I
SUSQ

>
S& <2
) (& <>
e
Gz > O




Bl1217 NEUTRON ACER TENDL-2023
alphas from (n,2n)a
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Bl1217 NEUTRON ACER TENDL-2023
alphas from (n,3n)a
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Bl1217 NEUTRON ACER TENDL-2023
alphas from (n,n*)2a
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Bl1217 NEUTRON ACER TENDL-2023
alphas from (n,a)
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Bl1217 NEUTRON ACER TENDL-2023
alphas from (n,2a)
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