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Fission nubar

BK239 NEUTRON ACER TENDL-2021 LIBRARY: T=293.6K
Total fission nubar

6.5

6.0 —

5.5

5.0 —

4.5

4.0

3.5

3.0

0

50

I I
100 150

Energy (MeV)

200




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,x)

RY; T=293.6K

LronieN




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,2nd)

% 10
Z )
5
5 34
1057 >
\S\@O\" NS
S v >




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,2n)

T

A
2 | W >
Y <

100/ ’\<’;" é)\®
= <
3 (&4
D >
S, So




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,3n)

LronieN
\
/\

N
\







BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)a

BRARY; T=293.6K

5
% ) <>
Z ©
g
0 2~ S AN
540" | L
0/ S Q~>®
&
S, <o
[
s, <>
<




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,2n)a

%10 S
>
2,
g A7
0/
10@ S
S
SQg@ <D




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,3n)a

LronieN




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)p

O A
7Y
? b
% 7 MNEQK
510

oS s

>

.&OO JS <n




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)2a

s
c
b A7
100 o
- ~
®®Q = <
<, s




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)d

é 10,1 . -
— _ Q
5 T
b &€
<SS
S S




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)t

é 10 <
5 T
o =
- <SS
& = S
<, &




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,n*)he3

é 10 <
: ®
5 4 <®
10c~ P &S
&
G <
S o >
S, e




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Neutron emission for (n,4n)

] 5
-1 7 >
% 10 v
z . &
5 T
5 ,3/ o @QJ
100/ v é}®
- > <
S5
<, W Vs
<
% ol




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,2np)

2y -
2 N
= 8
105~ >
o
~-
S < >
N v
RO




BK239 NEUTRON ACER TENDL-2021
Neutron emission for (n,3np)

2
£ 34
100/ Vv
o~ >
®Q <z >
<. & ™~
7
SR




BK239 NEUTRON ACER TENDL-2021 LiBR

Neutron emission for (n,2np)

2 10
)
Z5
¢,
o A7
100
<3
@@an S

TR

ARY; T=293.6K

2V




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Neutron emission for (n,n*c)

<

[ =
2
2
7
2

g
(] = S
: 7
A V> &
100~ S
'\9 <<§\Q’
<
S5 o -
S, So




*1073

Delayed nubar

BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Delayed nubar

11 '

10

©
|

0o
|

\l
|

S i i i
0 50 100 150

Energy (MeV)

200




Probability

BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Delayed neutron spectra

101 4
— group 1 frac 0.0226 decay/shake 1.290E-10
10-2 _| —— group 2 frac 0.2882 decay/shake 3.130E-10
1 —— group 3 frac 0.1575 decay/shake 1.350E-09
1 — group 4 frac 0.3140 decay/shake 3.330E-09
1 —— group 6 frac 0.0451 decay/shake 4.040E-08
IIIIIIII I IIIIIIII I IIIIIIII I LI I IIIIIIII I IIIIIIII I LI

107 107 1073 1072 1071 10°
Energy (MeV)




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,x)

LronieN
\

=~
\

RY; T=293.6K




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,2nd)

LronieN




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,2n)

0 \
% 1
Z A
Z‘é 0 A (\/QA\
P ) S
10 N <</§
S
Sz
—




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,3n)

LronieN




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,n*)a

—
—
>

7
d
Z
5 5
e
o 10
< S
‘2\@‘5\ <
S/
—J




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,2n)a

LronieN




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,3n)a

O A
5 10 VA
zZ~
2 >
¥ SN
o 4 <&
10o > <<,<\\
S
«j:@e ~
S/
—/




BK239 NEUTRON ACER TENDL-2021 LI BRARY; T=293.6K
Photon emission for (n,n*)p

3 §
10 Y
il >
7 a7 I Ve
d O R o
2 IS &
E 4 P S
100~ N
SR
S
/// <>
%@




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,n*)2a

1/
%10 >
z - =
2
5o S
100~ N
S
<~
//@@ < <>

\)




LronieN

BK239 NEUTRON ACER TENDL-2021 LI&
Photon emission for (n,n*)d / /

I

RARY; T=293.6K

S
0’ "
1 <
7. ~>
’ AN
10 S/ @‘Z’
o N~ <<,<\\
v’)
< >
2, =
L




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,n*)t

BRARY; T=293.6K

LronieN




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,n*)he3

) w
0/
% 10 |
Z A
5 4.
& 40
= 2
< © S
/// >
%@é’

BRARY; T=293.6K
™|
I
S
q<;>
>
§$
<<




BK239 NEUTRON ACER TENDL-2021 LI BRARY; T=293.6K
Photon emission for (n,4n)

0 S
7 10 v
W
z &
Z A
0 % o
= N
o 40 . S
(& <<
>
< <
£ S
%b A
=




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,2np)

/

LronieN

RARY; T=293.6K




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,3np)

LronieN




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,2np)

LronieN
\

—
\

RY; T=293.6K




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,n*c)

@

7

)

Z .

c ‘

g 4

10 -
S -

S/
—




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,gma)

LronitieN
\_A
LD




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,p)




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,d)

3 &
10 L
7 101 | ! } v
2 J '\ g
2 1t *
0 A8 LAY -
5/, Iy NS $
100/ §
SR Y
ST
/// <n
%@




LronieN

BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,t)

3 7 4 y
10 .«ﬂ"’\\
A <] (Y
7 SN <>
10 '.'.."'\‘ <
A HI 'i& (\9
A > XN
100/ §®
SHERS
‘i\@ <~ <
S/
—/




BRARY; T=293.6K

BK239 NEUTRON ACER TENDL-2021

Photon emission for (n,he3)

NS\NCOQ




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,a)

LronieN




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,2a)

(2
- W
s

BRARY; T=293.6K




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,2p)

BRARY; T=293.6K

LronieN




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,d2a)

LronieN




BK239 NEUTRON ACER TENDL-2021
Photon emission for (n,pd)

LronieN
\

—
\

RY; T=293.6K




LronieN

BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Photon emission for (n,pt)

10 <
» >
’ JAN
10 ¥
o
s, >
% <




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
thermal capture photon spectrum
|

|
o
=
I
I

=
o
(@)
I

Gamma Prod (barns/MeV)
S
IH
I

=
oI
N

I I
2 4 6

Gamma Energy (MeV)

o




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
14 MeV photon spectrum
| |

Gamma Prod (barns/MeV)

I I
0 10 20

Gamma Energy (MeV)

30




MeV/collision

BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Particle heating contributions

120 '
*1073
100

80

60 —

40 —

20 —

I I
100 150

Energy (MeV)

200




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Recoll Heating

180

Heating (MeV/reaction)

N
o
I

o

= =

N S

o o
| |

100 —

00)
o
|

(o)}
o
|

N
(@)
I

recoil heating

o

50

I I
100 150

Energy (MeV)

200




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
Particle production cross sections

35

*1073
30

Cross section (barns)
= = N N
o o1 o o1
I I I I

ol
|

50

protons
deuterons
tritons
he-3
alphas

/

100
Energy (MeV)

150

200




BK239 NEUTRON ACER TENDL-2021
protons from (n,x)

RY; T=293.6K

LronieN
\

N
\




BK239 NEUTRON ACER TENDL-2021
protons from (n,n*)p

%0
»
Z 10 ) L N
2 S
0 L~
5 s
100 <




BK239 NEUTRON ACER TENDL-2021

protons from (n,2np)

0/
10
D a2
v 24
Z 10
% /
e
P y
(P4
Q’@,
TS,

BRARY; T=293.6K

25
>
q¢5>
Ve
WV N
> ¥
P S
o <&
.\?‘




BK239 NEUTRON ACER TENDL-2021

protons from (n,3np)

D2
0 i
Z 10
% A
I
P J
QO
>
'S.@c* ~<o
o)
<, S




BK239 NEUTRON ACER TENDL-2021
protons from (n,2np)

é 10 <>
2 S
5 4 S§
105" S
<SS
S o S
<,




BK239 NEUTRON ACER TENDL-2021
protons from (n,p)

] ] | '
1 ” |
% 1
% / \H\}\H\H
g 10’3 :41 .\JJMNJM
S 5 S
S <o -
< @) <D




BK239 NEUTRON ACER TENDL-2021
protons from (n,2p)

LronieN
\

=
\




BK239 NEUTRON ACER TENDL-2021
protons from (n,pd)

%00
v 10
zY
g q
'l
0 ,A:
100 <




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
protons from (n,pt)

L

é 10 s
2 S
5 AN S§
105" S
<SS
S o S
<,




LronieN

BK239 NEUTRON ACER TENDL-2021
deuterons from (n,x)

RY; T=293.6K




BK239 NEUTRON ACER TENDL-2021
deuterons from (n,2nd)

D2

0

Z 10

% A

I

p P
o S

e
'Séo ‘ZO NS
<, "




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
deuterons from (n,n*)d

oSO

® 2 <

Z 10

s A T
& S

<SS
Se < S
<,




BK239 NEUTRON ACER TENDL-2021
deuterons from (n,d)

- .
5 L
g 5 /ﬁﬁww
040
< S




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K

deuterons from (n,d2a)

LronieN

\
/

>
&
N
P &
S
~ =
'»<<§\




LronieN

BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
deuterons from (n,pd)

_ 7/

0 -
10
5

DA

10 Ve
- | ~>
N

yy P ¥

100" L S
S
S
< o “
<,




BK239 NEUTRON ACER TENDL-2021
tritons from (n,x)

RY; T=293.6K

LronieN
\

N
\




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
tritons from (n,n*)t

oSO
é 0" M
— Py Q
5 J T
® S
<SS
R S
<,




BK239 NEUTRON ACER TENDL-2021
tritons from (n,t)

é 0’ N
1 R
gz § \
G A
g )
< S
Q@,
2




BK239 NEUTRON ACER TENDL-2021
tritons from (n,pt)

é 10’ s
2 ® o
5/« A N @Q)
105" SIS
<S>
S o S
<,




BK239 NEUTRON ACER TENDL-2021
he3s from (n,x)

RY; T=293.6K

LronieN




BK239 NEUTRON ACER TENDL-2021
he3s from (n,n*)he3

é 0" M
’é i RSN
I ¥
<SS
R S
<,




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
he3s from (n,he3)

P

s

\ \
m—_
m_
h‘,
—g
D

ranineN
=Y
NN

\é
—

43

b 2

0, <0

/




BK239 NEUTRON ACER TENDL-2021
alphas from (n,x)

RY; T=293.6K

LronieN
\

N
\




BK239 NEUTRON ACER TENDL-2021
alphas from (n,n*)a

7,
% )
Z‘é 31 M JJJJ.WJ‘J -
> 100/\ ™
>
'S'@Q 6\90 <
06)@




BK239 NEUTRON ACER TENDL-2021
alphas from (n,2n)a

ranineN
\_A
O \
NN

Q
0"’6 )
G
)




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
alphas from (n,3n)a

S
% .00
% 10 s
2 > o
5 AN Nl
405" SIS
<
S S
<,




BK239 NEUTRON ACER TENDL-2021
alphas from (n,n*)2a

LronieN
. .
\ \




BK239 NEUTRON ACER TENDL-2021 LIBRARY; T=293.6K
alphas from (n,a)

o 1 et
\ W
A
S
2 A
40 ,
% § W >
0 J\H =~
5 | [ES S
SN |18 N
S SO <
S
(& ®)® = <~




BK239 NEUTRON ACER TENDL-2021
alphas from (n,2a)

LronieN




BK239 NEUTRON ACER TENDL-2021
alphas from (n,d2a)

LronieN
\

=
\

2
Q\
/




