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Fission nubar

N-NO261 NRG TENDL-2017, AKONING
Total fission nubar

8.0 '

7.5

7.0 —

6.5 —

6.0 —

5.5

5.0 —

4.5 i i i
0 50 100 150

Energy (MeV)

200




N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,x)

LronieN




N-NO261 NRG TENDL-2017, AKONING

Neutron emission for (n,2nd)

LronitieN
\A
(D
\

N
\

1007
Ky <
Co
~
o, ~
7/ o) ,»b‘




N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,2n) ’

S
10
/.
% P Ve
% D - i q > >
2 0 | Sl
<
S <o S
< ~-
<, o




LronieN

N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,3n)

4 &
10 &
o
Y NN
3 ST
0~" > >
:L (4 ~- é}%
oS > <&
T &
Os)f <5 '\(}/
2




N-NO261 NRG TENDL-2017, AKONING

—
O\

LronitieN
—
o

’z)(o Q\

=
\




N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)a ‘
i a3

™
\

LronieN




z NS >
0 AN
g 3 P ¥
100 s &S
= >
e = “
< &

N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)a w
\\\ %




N-NO261 NRG TENDL-2017, AKONING

Neutron emission for (n,3n)a I 1

LronieN




N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)p

1 | ﬁ
10
| S
A 2
2 °
Y :
0 NN RN
o ) <~
<
'S.@c* > >
S, Yo
<
Qk {6\ %




O A
10
D P <
Z L
% 2 - A N
= 10 P
g1V NS
<
'S.@c* = >
‘s, =

N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)d ‘




é 10,1/ o
— _ Q
5 T
5 S
<
S S >
- -

N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)t

1 - ‘
10 E\ ‘




N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)he3 \w
\\\\\ @

210 <
: ®
> 0or S
= S
- <
= >
SRS




N-NO261 NRG TENDL-2017, AKONING

Neutron emission for (n,4n)

0 S
%1 ) S
% .3 N N A SN
> 0/ ({)/ ®®
N
SR SR
<
<
R RN




N-NO261 NRG TENDL-2017, AKONING

Neutron emission for (n,2np)

% 10 S
Z >
: o o
I () <
0 ,3: AV \@
10 S
o S
Ry St S
®Q ~N>
<, Yo o
% ™
S




oy
9 10
: M - ©
’é ; ~L Ve AN
s ’ : . S
10 g
- S <
Ry
% >
S, @ ~
S
R

N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,3np) l




N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,2np) "

LronieN

N
\




N-NO261 NRG TENDL-2017, AKONING
Neutron emission for (n,n*c)

ranineN

— —
S S
%—

‘fb(o Q\ \ \ \ \
0




*1073

Delayed nubar

N-NO261 NRG TENDL-2017, AKONING

Delayed nubar

9 I

8_

ol o ~
| [ |

N
I

w
|

I I
100 150

Energy (MeV)

200




Probability

N-NO261 NRG TENDL-2017, AKONING
Delayed neutron spectra

=
oI
=

— group 1 frac 0.0032 decay/shake 1.300E-10
—— group 2 frac 0.3424 decay/shake 2.883E-10
— group 3 frac 0.1494 decay/shake 9.820E-10
— group 4 frac 0.2312 decay/shake 2.721E-09

=
oI
N

— group 6 frac 0.0625 decay/shake 1.937E-08

107 10 10 107
Energy (MeV)

10t 10°




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,x)

\

7

o
Q \

V)




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,2nd)

LronieN
\

W
\




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,2n)

A
g7, S
Z‘é OIZ/ -
510 &
Yo SIS
< S
S < S
S/
—/




LronieN

N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,3n)

1 A
10 N
1A
10 >
A ‘.{/\,
D
= > L S
<<,Q
- S
< _ ~
%@7 Ny




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,n*)a

™
\

2
_

€




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,2n)a

2/

10

| S
Z 0
O,
zr
¢,
0105/

«j:@e <

L




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,3n)a

LronieN




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,n*)p

PRl \@

<
=i

SANp
Nl

LronieN




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,n*)d ‘
\\\\\\ @
>

0 4
% 1
Z A
Z‘é 0 (\/QA\
P ) S
10 > <</§
S
«j:@e ~
S,
_/




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,n*)t

—
\

LronieN
\




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,n*)he3 ‘

0 4
% 1
Z A
Z‘é 0 (\/QA\
P ) S
10 > <</§
S
«j:@e ~
S,
_/




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,4n)

1 A \
10 \\

® A
Z 10 >
2 - >
> - o~ €
(&4 <
= o
2z >
/@@bv N
—/




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,2np)

%10
Z
5 4
g 40

o’ NS

NS
< < ~
“ 7
%@ Ne %




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,3np)

1 -
10
§ .
>
—~ A >
) 10 >
2 >
5 o
o S SN
0 ,3: g ~ 2
10 S S
o <S>
S, ©




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,2np)

LronieN
\

™
\




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,n*c)

/




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,gma)

LronieN




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,p)

=
=
>

—
\

\

€

V)




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,d)

B \

7 10
210 \ <
5
‘2\@\’ “
Sy
—/




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,t)

A

0

zZ
c
o A
100 ©

«j:@e <
L




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,he3)

1/
%10
23 -
g
2 » AN
0’100/ \@
> <
«j:@e <
Sy
—

2V




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,a)

LronitieN
\_A
LD




N-NO261 NRG TENDL-2017, AKONING
Photon emission for (n,2p)

LronieN
\

N
\




N-NO261 NRG TENDL-2017, AKONING
thermal capture photon spectrum

103 I I I

=

o
N
|

=

o
[EEN
I

Gamma Prod (barns/MeV)

=

o
o
|

I I
0 1 2

Gamma Energy (MeV)




N-NO261 NRG TENDL-2017, AKONING
14 MeV photon spectrum
I |

= =
@) @)
= N

H
o
o

=

oI
=
I

Gamma Prod (barns/MeV)
S o o
I I I

=

ol
63
I

Ffﬁ

I I
10 20

Gamma Energy (MeV)

o

30




MeV/collision

N-NO261 NRG TENDL-2017, AKONING
Particle heating contributions

5 I
—— protons
— deuterons

4 — tritons r
— he-3
— alphas

3 —]

2 —]

l —]

0 |

0 50 100 150 200

Energy (MeV)




N-NO261 NRG TENDL-2017, AKONING
Recoll Heating

6 I

recoil heating

Heating (MeV/reaction)
N
I

-10 i i
0 50 100

Energy (MeV)

150

200




N-NO261 NRG TENDL-2017, AKONING
Particle production cross sections

350 ' '
*1073

300 —

protons L
deuterons
tritons
he-3
alphas

Cross section (barns)

0 | | |
0 50 100 150 200

Energy (MeV)




N-NO261 NRG TENDL-2017, AKONING
protons from (n,x)
1 [ ~
10
=

D3
v 3
Z 40 y R
0 g q
% /JQNQ\N S S AN
o ~ S <
0 ) ~ S
<
)
®®O ‘ZOO <>
'S
Y, <
27 SSEN




N-NO261 NRG TENDL-2017, AKONING
protons from (n,n*)p

% 2 A ﬁl A AN\
5 10 e ¥
0/ '\<? x®
i
'S.@c* <o >
‘<




N-NO261 NRG TENDL-2017, AKONING
protons from (n,2np)

z) b
Z >
5 4 W N
1 ASINSE
o 10 N

o NS Q)@?

KRS
'S.@c* ~<o ~>
<, %




;‘,

N-NO261 NRG TENDL-2017, AKONING
protons from (n,3np) h

% 10
Z { A\j L
e >
g 10,3/ ,MJ ‘\/@Q%\
0/ "\‘-/\/Qé}@
S
'S.@c* ~o
>
<, 3




é 10 Ve
=— d {
% > N
o A Sl
105" SIS
<>
S o S
<,

N-NO261 NRG TENDL-2017, AKONING
protons from (n,2np)
|
0 //
10




N-NO261 NRG TENDL-2017, AKONING

protons from (n,p)

LronieN
\




N-NO261 NRG TENDL-2017, AKONING
protons from (n,2p)

0,
£r
[ S
9 v
0 A N NN
v ) <
o 10 \®§

o S Qé}

T &
<




N-NO261 NRG TENDL-2017, AKONING

deuterons from (n,x)

et
p / / N
10
D .3
v 31
Z 10
5
e
B p
(P4
KS\@Q&‘ZOO
s
7 <o

\\_
7
U
A
A
A
/,L
%,
7
b




N-NO261 NRG TENDL-2017, AKONING
deuterons from (n,2nd)

LronieN
v
Q
/2

341 T &
1le S &S
- <
S & ~
< o
S N




N-NO261 NRG TENDL-2017, AKONING
deuterons from (n,n*)d

7 J
0 54 A T
o 40 N
'S.@c* <o >
‘<




N-NO261 NRG TENDL-2017, AKONING
deuterons from (n,d)

102: \ “ flflﬂ"" :

l =
z 0~
>V Mj
2 1L >
@) J NN
5/, ,Z: N ﬁ\@@
100 S




N-NO261 NRG TENDL-2017, AKONING
tritons from (n,x)

o \ \
10 \\

J S
9 3 =
Z 10 I [~ N
A NS
% / Qi\ DL\L\L S AN\
& S <
0 ) ~ S
<
S
®®O ‘ZOO <3
%, <
Z/L- OO S




N-NO261 NRG TENDL-2017, AKONING
tritons from (n,n*)t

LronitieN
\_A
LD
\

N
o~ NS
<
Ry
< o >
<




N-NO261 NRG TENDL-2017, AKONING
tritons from (n,t)

LronieN
DN

>
. NN
0 P ¥
1 N
- N
@ S Q}Q)
N Q,Q
S
L =
>




0’
z) 1 <O
Z ~ ~
— \}w\j\j\ Q
% ,A'/ \JH\\L ~t S A\
o S S
o 10 ~ S
<
<’.)Q
®®Q <%
<,
S
7 <::’00 S

N-NO261 NRG TENDL-2017, AKONING
he3s from (n,x) w




N-NO261 NRG TENDL-2017, AKONING
he3s from (n,n*)he3

1 A
10 ”:'
- g

% 10’1/ >
% )
? >

'S.@c* <o >

<




N-NO261 NRG TENDL-2017, AKONING
he3s from (n,he3)

0" 7 ’ f llll

% s
%1 ] -
0 AN !
g > &
>SS
S
<%




alphas from (n,x)

. |
210 ~
= “ \N\H\\L
% S
5 5

1007

®®O QOO <S>
<

N-NO261 NRG TENDL-2017, AKONING
" MﬁW\N\ ‘\\“
10

O
N
N
()
S SF
Q)@?
<S>




N-NO261 NRG TENDL-2017, AKONING

alphas from (n,n*)a

7
()
Z
5/, J J J X JJJQJJ
o !
<.
B




N-NO261 NRG TENDL-2017, AKONING
alphas from (n,2n)a

roniveN
N
=
/
A

- <o <
0 >~ S
1 0/\ - é}@
N
S
<,
<




N-NO261 NRG TENDL-2017, AKONING
alphas from (n,3n)a

10 ™
%00 l
0 10
S -
% ~ < NN
A P &

Jvo >

T &




N-NO261 NRG TENDL-2017, AKONING
alphas from (n,a)

LronieN
= ‘EO
\ ?3 ) \
=
Y 4
m
_-
[T
“r
9 5‘
9

AN
4 LN > ¥
100 L[ S
IR S Qé}
<
®®O <o <~
e




