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Neutron emission for (n,x)

NS\NCOQ




e
)
= 10 5 &
2 g %
g SRS
¥ RN
o~ & &S
QQ)
o <5
DN V
e, >
<
R 0

N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,2nd)
1 ~
10 . l




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)

q
7 1
? g )N
g sf [
> 100/ N
S NS
'S.@c* ~o N'g
S, 4SS N




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,3n)

] S
1] | :
< 4 ©
0 ) q;\

o 3 T Q¥
100" @S>
<> AR

-S'®Q =




élo Ve
Z >
A J A%
0 : e &
Qo NG
o’ RSy
'\9 <<§\Q’
S
®®Q <
<, Yo

N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)a
n
- \ \
10 | \\\\\\




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)a w

1 S
é 10 <
5 T
o =
= S
S = S
<. &




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,3n)a

LronieN

N
\




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)p

- 10
% p / Ve
Z I
5 24 IS >~
e <
510 | S

<> <

S o S
<S5, 2L




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)2a ‘
‘\\\\\ .

é 10 <
[ = S
g s
g 3 P ¥
100 s &S
= >
®®Q = <




LronieN

N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)d

1 4
10
g >
10 >
. J\/ >
S
V¥
o’ > S
> &
> <
O AN
(&
<< g o
s ~
<z o) Ve




5 0'1/
21 ~
; T
s - . S
o % Q)@?
- ASEERS
S
S >
<, ¥ g
<.
<z o) ©

N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)t

1 ~
10 A\




% 10 S
zZ - >
2 o o
z 3 > P
g 0~ NS

0\7 o <&

QO&Q '\?‘

e, P g%
7 S

N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)he3 N




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,2np)

LronieN
\
/ \

N
\




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,3np)

é 10 S
% o .
o 37 S
10c~ T &S
& <>
®®o < ‘\So
<, >




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,2np) ‘

g y >
é 10 A <
% > NN
5 3 S
By <SS
S& S




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,npa) w
N

LronieN
\
b

XN
3 ¥
10 S
= <
S
< P = >
2 S




N-SM142 NRG TENDL-2017, AKONING
Neutron emission for (n,n*c)

LronieN




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,x)

roniveN
=N = S
Q0 S o
\ O\ \ \ \ \




N-SM142 NRG TENDL-2017, AKONING

Photon emission for (n,2nd)

1/
10
p ]
A 4
%10 ”
0 !\
g P J
(&%
S
—

=
>
S
>
Q'§$
S S
SEERS




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,2n)

LronieN




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,3n)

102: / '///I '////I”
%0 ] '////,”i.l ”'
1 ~

\)




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,n*)a

LronieN




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,2n)a

LronieN
\

€

™
\




N-SM142 NRG TENDL-2017, AKONING

Photon emission for (n,3n)a

=~
\

W
\

- =
S O

TranineN

\




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,n*)p

LronieN




N-SM142 NRG TENDL-2017, AKONING

Photon emission for (n,n*)2a

NS\NCOQ




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,n*)d

LronieN




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,n*)t

LronieN




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,n*)he3

40 / l
%100: "IIL,//"/,”WI\//I\




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,2np)

LronieN




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,3np)

P
10
5
10
7 A SN
2 10 e
% 3 Q\?‘
o 7 NSNS
- O CbQ <<
SR <S>
M S
= S




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,2np)

LronieN
\

€

™
\




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,npa)

| //“
I '//!/ '/
- [
. * ,W‘/l
% 1 *
Z A
2 7
040 . o
S O S
S




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,n*c)

0 S
% 1
Z
2 .
o 10
(P4
‘2\@6\ <
L







N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,p)

LronieN




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,d)

LronieN
T

€

9




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,t)

3/
10
7
v 10
zY
5
AP
100~ >
«j:@e >
L




N-SM142 NRG TENDL-2017, AKONING

Photon emission for (n,he3)

—\
- 00
—\

NS\NCOQ



N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,a)

LronieN




N-SM142 NRG TENDL-2017, AKONING

Photon emission for (n,2a)

NS\NCOQ




N-SM142 NRG TENDL-2017, AKONING

Photon emission for (n,2p)

NS\NCOQ




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,pa)

LronieN
\A
O\A
\ \

A
=g o
N
<.~ “
%b
—




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,pd)

LronieN
\

€

™
\




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,pt)

10 | | [ ',i ,///Il/'
/ | J L ’!!/':'TW'/"" ~
540" L
% y
> 102: >
S < ~ N
= N




N-SM142 NRG TENDL-2017, AKONING
Photon emission for (n,da)

S
0/
210 ) <
(] S
:‘é (e » :\
SR Y
‘i\@S “
Sy
—~




N-SM142 NRG TENDL-2017, AKONING
thermal capture photon spectrum
| |

|

o
=
I

=

o
(@)
I

Gamma Prod (barns/MeV)

I I I I
2 4 6 8

Gamma Energy (MeV)

10




N-SM142 NRG TENDL-2017, AKONING
14 MeV photon spectrum
I |

=
o
(@)

[HEN

=
w
I

Gamma Prod (barns/MeV)
S o
I I

|

oI
(BN
N

|

oI
(BN
a1

I I
0 10 20

Gamma Energy (MeV)




MeV/collision

N-SM142 NRG TENDL-2017, AKONING
Particle heating contributions

30 '

protons
deuterons
tritons
he-3
alphas

25—

20 —

15

0 50 100 150
Energy (MeV)

200




N-SM142 NRG TENDL-2017, AKONING
Recoll Heating

30

20 —

=
o
|

o
|

N
o
|

w
o
|

IN
o
|

o
O

Heating (MeV/reaction)
5 B 5
I

recoil heating

o

50

I
100

Energy (MeV)

150

200




N-SM142 NRG TENDL-2017, AKONING
Particle production cross sections

4.0 ' '

3.5 - —— protons =
— deuterons
— tritons

3.0 - ——— he-3 =
— alphas

N
&
|

Cross section (barns)
N
o
I

1.5- =
1.0 =
0.5 B
0.0 - I I

0 50 100 150 200

Energy (MeV)







N-SM142 NRG TENDL-2017, AKONING
protons from (n,n*)p

é 30 >
% d /HJ ~> NN
g Pe S
<
R S
<,




0
%!
Z 7 o
% 3 SN
& 40 S
0/ (\‘)/é)\@
S <
'S.@c* ~<o
o)
<, ~5

N-SM142 NRG TENDL-2017, AKONING
protons from (n,2np)
A ‘.
4




N-SM142 NRG TENDL-2017, AKONING
protons from (n,3np)

g7 <
2 s /w T o
o 10 L N
0/ ‘\//\ Q)\®
<&
'S.@c* S L
‘s




0
2 3 >~
o 10 Sl
0/ '\<C) Qé}®
<
S o S
<,

N-SM142 NRG TENDL-2017, AKONING
protons from (n,2np) w




é 0" M
07 A ()
2 ® =~
0 §. NS
<SS
S o S
<,

N-SM142 NRG TENDL-2017, AKONING
protons from (n,npa)

0 -
10 “‘l




N-SM142 NRG TENDL-2017, AKONING
protons from (n,p)

L

g O,z _
1
2 - [N AR
g I > &
0/' S Qé}®
T &
®®O <o <~
S
L.
3




% 10
2 N

\}\L\ N S
7 M\H ‘ v
’é 3. /W‘ SR
o 10 |- ~ S

o o =S
T &S
<

N-SM142 NRG TENDL-2017, AKONING
protons from (n,2p)
[l / .‘\\\




N-SM142 NRG TENDL-2017, AKONING
protons from (n,pa)

D2

v 2

Z 10 5
2 W

o <> <
0 . >~ &

o o &\®
&S
<




N-SM142 NRG TENDL-2017, AKONING
protons from (n,pd)
0 |
10 “
S
]

é 10’2/ A
@ - ~> N
0 ) NS
<SS
S Y5 S




N-SM142 NRG TENDL-2017, AKONING

protons from (n,pt)

LronieN

>
RSN
> ¥
P S
o <&
.\,b‘




N-SM142 NRG TENDL-2017, AKONING

deuterons from (n,x)

7 10’
% i L
0 (LEE
5’, 5
100~
S
®®O & >4 <3
<.
7 <::’00 S

@\{90

)
g

S 4
]
Q

0




N-SM142 NRG TENDL-2017, AKONING

deuterons from (n,2nd)

% 1
? A
% 3 A\j
o =<7 ~
o 40
(P4
\5\@0 <




N-SM142 NRG TENDL-2017, AKONING
deuterons from (n,n*)d

% 0 ©
200 &
2 i Na
@) N
5’, .3 Q/ J b \@é
10o” S &
> <
. e S
<, NS




N-SM142 NRG TENDL-2017, AKONING
deuterons from (n,d)

I
g €
2 1 | >
0 J o &S
0 03: ~> ®§
Vo < {(/QQ,\
'S'@Q <o <




N-SM142 NRG TENDL-2017, AKONING
deuterons from (n,pd)

é 0" M
07 A ()
5 T
& S
<SS
S o S
<,




N-SM142 NRG TENDL-2017, AKONING
deuterons from (n,da)

N
= - <
5 >
0 g AN\
g A P ¥
100 o &>
~S
<




N-SM142 NRG TENDL-2017, AKONING
tritons from (n,x)

o
10

9 3 S
? “ K\Q{JL -
0 NNoa =~
& S 2
o ) ~> S
<
>
®®O ‘ZOO <3
o, <
L OO S




N-SM142 NRG TENDL-2017, AKONING

tritons from (n,n*)t

-
%10
Z
5 5
e
o 10 LN

QO

Ry




N-SM142 NRG TENDL-2017, AKONING
tritons from (n,t)

S

oy
é 10 Pl A
0 7 /J >
@) RN
o 34 Sl

10" > &S
<
R S
Q@,




TraninveN
\f
9
7 o
)
%)

J > XS
(& d '\C¢b é}@\
o <K
'S.@c* ~o ~>
< N

N-SM142 NRG TENDL-2017, AKONING
tritons from (n,pt)
0 |
10 “
g




N-SM142 NRG TENDL-2017, AKONING
he3s from (n,X)

%) 3 S
< 410 y >
2 - \bd\H\ ~
0 \\\ S Q A\
o S K

0/ x®

<S¥
S
®®O & >4 <>
‘S
o, <
Z7- %




N-SM142 NRG TENDL-2017, AKONING
he3s from (n,n*)he3

-
s
% 1 o
% i >
3%

0 3. VN
5 40 . > F

0/ '\c'b é}®

- NS <>

<~ <o ~>

<, v




N-SM142 NRG TENDL-2017, AKONING
he3s from (n,he3)
(r M[ll
e b / ‘ r

oy ' 25
7% 10 <
:‘é 3 <> S
040 TS

o S Qé}

> &
<,
<




N-SM142 NRG TENDL-2017, AKONING

alphas from (n,x)
P |
10 \
34 \\\ ™

7
a)
2 3
2 d N\L\ ~
Z‘é /Nﬂ?gb\\ S &
g 5 S S
100/ Q~>®
<
SO
®®O ‘ZOO <>
o, <
L OO S




N-SM142 NRG TENDL-2017, AKONING
alphas from (n,n*)a

-

é 40 | s
N S
£ P | (X S
e L e &
0 .3 NG
100/\ S
N
®®O <o <~
: 6>)®
&




N-SM142 NRG TENDL-2017, AKONING
alphas from (n,2n)a

é 0" M
:‘é A \J .«\/Q Q%\
0 ) NS
<SS
S o S
<,




LronieN

N-SM142 NRG TENDL-2017, AKONING
alphas from (n,3n)a

100 | P

D -
10

o N

b
®®o ~<o S
PN )
o,
4 so NP




/2 d <’.)
= - <
5 =
5 A P ¥
1007 o S
~S
2

N-SM142 NRG TENDL-2017, AKONING
alphas from (n,n*)2a
0 ~




N-SM142 NRG TENDL-2017, AKONING
alphas from (n,npa)

LronieN
\A
O \
\

I3
/
%




N-SM142 NRG TENDL-2017, AKONING
alphas from (n,a)

10" | JRTR | .""’
/Z/

7 ©
0
1 -
o g N
N
5 PN J««MM P ¥
o I <
R




N-SM142 NRG TENDL-2017, AKONING
alphas from (n,2a)

0 ﬂmPWWP |
10 L

2.
é 10 >
Z° N >
2 L
2 LU e &
5 A S
1007 o S
TS




N-SM142 NRG TENDL-2017, AKONING
alphas from (n,pa)

4 2
d) 2
% 2 1
0 i LN
;3 /\/

(&%




N-SM142 NRG TENDL-2017, AKONING
alphas from (n,da)

/2 d <’.)
= - <
5 =
5 AT N P ¥
100" LS
>~ S
& “




