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Fission nubar

TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Total fission nubar

6.5

6.0 —

o
ol
|

on
o
|

B
&
|

B
o
|

oo
ol
|

oo
o
|

N
&

o

50

I I
100 150

Energy (MeV)

200




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,x)

N
=
jj{[f
900

% 10 H | s
2 - L N
0 N NN
& S <
o A > S
100/ ®®
AN
S5 L
®®O & >4 <>
Q@ {SO
7>
<z <::’00 S




TH238 NEUTRON ACER TENDL-2019

Neutron emission for (n,2nd) l

% 10
>
5
5 3
100/ "{)’
<z >
®®Q - -
S @ ™




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,2n)

é <
g7 S
:‘é ~J\\¢\} e <2$\
e N
10c~ > &S
<S
<,
S, © S
S, So




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,3n)

1
10
A
d
= 10 /
2 1 J
@)
3
o’ N <
<
DN >
S, So
<.
L S5 <o




—
S,
Ay
\

LronitieN
\r.k
o

’b(o Q\%




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)a

>

2 10

)

Z )

c

o 07
100 -
S




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,2n)a

7 10

A

c

g .3

e 2 S
®®
CZ‘Q) - <>




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,3n)a

A
- 10
% P Ve
% 3 (\’QA\
= 10 P
o-1¥ S S

(&% - é}%

<
% T RS
<, ¥




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)p

é 10 { <
2 ® <
e <
o =
<S>
S
S S
<, Yo




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)d

LronieN




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)t

LronieN




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)he3

LronieN

N
\




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,4n)

LronieN
\

N
\




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,2np)

7 10
b
o )
0«10’0/ g
o ~>
®®O <z '\CS)
<, & >




TH238 NEUTRON ACER TENDL-2019
Neutron emission for (n,3np)

9 10
Z .
%
5’, 3
100/ "{)’
>
\S\@O\"




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,n*c)

g 10 v
< 7] >
; I -
A > &
100/ S
N
<%
S5 o -
S, o




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Delayed nubar

10 '
*107

Delayed nubar

4 i i i
0 50 100 150 200

Energy (MeV)




Probability

TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Delayed neutron spectra

101 4
— group 1 frac 0.0501 decay/shake 1.280E-10
10-2 _| —— group 2 frac 0.2116 decay/shake 3.540E-10
1 —— group 3 frac 0.1690 decay/shake 1.098E-09
1 —— group 4 frac 0.4310 decay/shake 2.677E-09
1 —— group 6 frac 0.0204 decay/shake 2.096E-08
IIIIIIII I IIIIIIII I IIIIIIII I LI I IIIIIIII I IIIIIIII I LI

107 107 1073 1072 1071 10°
Energy (MeV)




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,x)

% 0
0 >
é 3 NG
,: QQ,
100 <<,<\\
<OQ
<, o
L




TH238 NEUTRON ACER TENDL-2019

Photon emission for (n,2nd)

1/
10
Dl
v A
Z 10
% A
e
% y
(P4
>
S o
2z o)
@@@ NS

BRARY; T=293.16K




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,2n)

LronieN
$
b %
Y
0




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,3n)

%10 £
%
N\
0 2 v
¥ Y
o 10 &
Yo v S
_—
S S
L
T, <
—/




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)a

7 0

w10

zr \

¢

g 24

100 <

«j:@e <>
L




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,2n)a

LronieN
\

—
\




Photon emission for (n,3n)a

LronieN




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)p

%10 £
%
O .2
¥ SN
040 . _®
(& > <<
S
«j:@e ~
Qb
—/




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)d

O A
% 10
Z A
5 4.
& 40
o’ NS
NS
< < ~
“ 7
%@ Ne%




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)t

%10 £
%
N\
0 ) v
& PN !
o 40 &
Yo v S
S
ﬁ\@e >
Qb
—/




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,n*)he3

0 S

0 >
é = &
[ <
ge V
g 2 o
Y SN
040 ST

“ SIS

é\/ < NS
Z, >
L




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,4n)

LronieN




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,2np)

D4
Qv -
Z 10
% A
e
p 7
S
S, < >
o<
@@ N




TH238 NEUTRON ACER TENDL-2019 LiBR

Photon emission for (n,3np)

1/
10
b L
0 1
Z 40
% A
e
s y
(&4
< <
L
= >

ARY; T=293.16K




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,n*c)

BRARY; T=293.16K

LronieN




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,gma)

%
Z 1 I
2 b LR
g
< @‘30 <>
Nz




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,p)

7

v 10

z

s

o

100 <

‘5/\@\7 <
L




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,d)

1/
% 10 ~
240
% >
o JAN
o <&
100 P oS
S
«j:@\? ~
Sy
—/




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,t)

1 A
5 10 VA
24
% >
o SN
o A <&
10o > <<,<\\
S
«j:@e ~
S/
—/




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,he3)

LronieN
\

—
\




TH238 NEUTRON ACER TENDL-2019
Photon emission for (n,a)

s
-




LronieN

TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,2p)

1/
10
“ oSO
s
1 >
10 >
A ‘.{/\,
N SN
A% S
= > L S
o <
-
< > g
>z, o
@@ ~N-




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
thermal capture photon spectrum

|

10% — L
S
(D)
=
&
= 10° - L
2
@)
o
o
©
& 10-1— =
= 1\_\_ C
© C
O :

1072 | |

0 2 4 6

Gamma Energy (MeV)




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
14 MeV photon spectrum

= =

o @)
= N
I I

=

o
o
I

Gamma Prod (barns/MeV)
S © o
I I I

H

ol
1SN
I

—

=
oI
a1

o

I I
10 15

Gamma Energy (MeV)

20




MeV/collision

TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Particle heating contributions

18 '

16

protons
deuterons
tritons
he-3
alphas

14 —

12 —

10

0 —— |

0 50 100 150
Energy (MeV)

200




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Recoll Heating

30 '

recoil heating

N
ol
I

N
o
I

Heating (MeV/reaction)
o o
I I

ol
|

0 | | |
0 50 100 150

Energy (MeV)

200




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Particle production cross sections

1.8

1.6

Cross section (barns)
© o B B P
o o o N b»
I I I I I

o
~
I

__——

protons
deuterons
tritons
he-3
alphas

I
100

Energy (MeV)

150

200




TH238 NEUTRON ACER TENDL-2019
protons from (n,x)

7 10
% i N
0 NSO
b 5
10c”
O
®®Q <5 e
6)’@,
7 <::’00 S




TH238 NEUTRON ACER TENDL-2019 [MBRARY: T=293.16K
protons from (n,n*)p

LronitieN
-
O\
N
A
v,
<
9

0’3/ @‘2’&
S
Yor L o
<SS
SR < S
<
2.




TH238 NEUTRON ACER TENDL-2019
protons from (n,2np)

%10
Z
9 3
1
040
N
S, s >




TH238 NEUTRON ACER TENDL-2019
protons from (n,3np)

LronitieN
\_A
LD
\
\
/




TH238 NEUTRON ACER TENDL-2019 [MBRARY: T=293.16K
protons from (n,p)

A S
7% 10 <
Z i LU >
5 /H S
9 5~ <> S
o 10 ~

o <

'\9 <<§\Q’
S <
<,
<.




TH238 NEUTRON ACER TENDL-2019
protons from (n,2p)

7
v 10
zr
c
g
100 N
NS




TH238 NEUTRON ACER TENDL-2019
deuterons from (n,x)

D .3
) 07
Z 10
£ N
8 A Ny \}\}\}\}
o
P y
(&%
O
®®O & >4 <>
S
7 <::’00 S




TH238 NEUTRON ACER TENDL-2019

deuterons from (n,2nd)

LronitieN
\_A
LD
\
\
/




TH238 NEUTRON ACER TENDL-2019 IIBRARY; T=293.16K
deuterons from (n,n*)d

’ s
% 1V £
z >

3%

:‘é 3 q Q(\/ <z$\
o 10 NS

0/ '\c'b é}®

. o S

<~ <o ~>

<, v




TH238 NEUTRON ACER TENDL-2019
deuterons from (n,d)

é 0" M
2 - J s
0 o
0 s NS
<SS
R S
<,




TH238 NEUTRON ACER TENDL-2019
tritons from (n,x)

b3
n 3
Z 10 L
% i LN
e
g g
(&4
O
®®O ‘ZOO <3
<.
LT <::’00 S




TH238 NEUTRON ACER TENDL-2019
tritons from (n,n*)t

é 0 <
g7 A N (Y
5 T
o N
<SS
S o S
<,




TH238 NEUTRON ACER TENDL-2019
tritons from (n,t)

2 5. /J >
540 L S
0/ '\<C) \®

il
R S
<,




TH238 NEUTRON ACER TENDL-2019
he3s from (n,x)

%10
Z NNJ
'é A T
g 40 _
(P4
S Yoo <S>
<




TH238 NEUTRON ACER TENDL-2019
he3s from (n,n*)he3

%00

v 10

z"

c

I RN

100 =
S, s >
< ~>




TH238 NEUTRON ACER TENDL-2019 IIBRARY; T=293.16K
he3s from (n,he3)

RS
® 2 <
Z 10
A S
’é N VS
o2 ) NS
<S>
S < S
<,




TH238 NEUTRON ACER TENDL-2019
alphas from (n,x)

LronieN
\

N
\




TH238 NEUTRON ACER TENDL-2019
alphas from (n,n*)a

LronieN
\

LM [N
o T\ <
<,
<




TH238 NEUTRON ACER TENDL-2019
alphas from (n,2n)a

] RN
%10
2 |
2 3
o 10 LN
(P4




TH238 NEUTRON ACER TENDL-2019
alphas from (n,3n)a

é 0 M
9 7 RSN
e <
o J™ N
<>
S < S
S




TH238 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
alphas from (n,a)

LronieN




