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Neutron emission for (n,2nd)
el “
10
i S

élol/ / -
0 ) T
g =
o T sS
A
- <&
S o
P o
O@,
S




N-CUO068M NRG TENDL-2017, AKONI
Neutron emission for (n,2n)

4
g 10 <
0 I T
o PAt N

10c~ P &S
<
S, Yo
S >
<, o




N-CUO068M NRG TENDL-2017, AKONI
Neutron emission for (n,3n)

>
z) 10 >
j J / >
= >
2}
:‘é N SR>
JPo S &
<
S >
®®O ~-
S Yo >
7




A 1A
0 Ve
2 10 )f
A R S
@) VN
= <[
> SR

(P4 N é}%

<S>
S S =
e ~

N-CUO068M NRG TENDL-2017, AKONING
Neutron emission for (n,n*)a
1 ~




N-CUO068M NRG TENDL-2017, AKONI
Neutron emission for (n,2n)a

LronitieN
\A
(D
\

A
O ~
Vo >
) ~-
'S'@O = - >
RS >
2 Y -




N-CUO068M NRG TENDL-2017, AKONING
Neutron emission for (n,3n)a |

LronieN

N
\




N-CUO068M NRG TENDL-2017, AKONI
Neutron emission for (n,n*)p

7 10

)

Z |

g -

g 2

105~ >

S <
<S5, 2L




N-CUO068M NRG TENDL-2017, AKONING
Neutron emission for (n,n*)d

é 10 &
Z 7 >
0 A SN

2 A S®
p g ES TN

100 S
o > <<§\Q’
®®O <z \%)




N-CUO068M NRG TENDL-2017, AKONI
Neutron emission for (n,n*)t

0 - S
10 .
z) Nz
Z 7 / L
3 =<
'é 2 A g . q’é\
o 10 WV S
o’ S &S
- L S
S5, S
o 7 .
Q@ o) ~N-
2, >
7/ S ~NY




é 10,1/ -
— - Q>
5 T
o ¥

o Vs Q)@?

- <SS
*%06\ < 2
T,
2

N-CUO068M NRG TENDL-2017, AKONING
Neutron emission for (n,n*)he3
1 ~
10 ‘ A L




N-CUO068M NRG TENDL-2017, AKONI
Neutron emission for (n,4n)

% 10
v
2" ©
2 o
5 S
g 0~ NS

JPo L &

< Vs <

®Q <z

«%@ﬁ s b
.




N-CUO068M NRG TENDL-2017, AKONI
Neutron emission for (n,2np)

2 10
() p
Z /
:
510
@ >
Sy S P
o
S Yo >
QL L >




N-CUO068M NRG TENDL-2017, AKONING
Neutron emission for (n,3np)

® 10
2 &
5 T
5 ,3/ () \@Q)
100/ v ®®
- e <
\9@0
6}2 <z "Lb‘
S
Gz &S AP




N-CUO068M NRG TENDL-2017, AKONI
Neutron emission for (n,2np)

1/
10
A
)
= 10
% A
'l
p y
(&%
<, 7 VA
QQ) > Vs
<.
R




N-CUO068M NRG TENDL-2017, AKONING
Neutron emission for (n,npa) ‘

LronieN
N




N-CUO68M NRG TENDL-2017, AKONING

Neutron emission for (n,n*c)

ranineN

S
\

=;,
—
==
7
/ X




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,x)

100
O
S, ”
“Zz, "
—/

=
/%//,?




N-CUO68M NRG TENDL-2017, AKONING




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,2n)

LronieN




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,3n)

0/

% 1
z 1 |
2 24 X

o 10

(&4
§@S
L




N-CUO068M NRG TENDL-2017, AKONING
Photon emission for (n,n*)a

LronieN
\




N-CUO68M NRG TENDL-2017, AKONING

Photon emission for (n,2n)a

NS\NCOQ




N-CUO068M NRG TENDL-2017, AKONING
Photon emission for (n,3n)a

— —
S

W

\

S

TranineN

&

V)

«
s
€
Vs
S
S <




[rHI ‘
N

™ A
S
—\ —\ —\

NOIHWEN

N-CUO68M NRG TENDL-2017, AKONI

Photon emission for (n,n*)p




N-CUO68M NRG TENDL-2017, AKONING

Photon emission for (n,n*)d

ki
% 1OO : | I 1’
0
> 10£:
£, F S
S, ~

¢
Q




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*)t

>

7 a0 Jll

%10 I Iy S

g 7 E\ >

c R VN

> 057 <

1o 2 S PISN

NS
~-
Nz




N-CUO68M NRG TENDL-2017, AKONING

Photon emission for (n,n*)he3

2 ™
10 J
L
7 0
w10
zY LK
¢
0105/
S < v
_
%@




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,4n)

LronieN




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,2np)

2 A
Wi
oS
7 100 | [ J 1’ S A
% i s
g 1002: > (z§$
$o % i
L




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,3np)

LronitieN
\C')‘
o
N




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,2np)

LronieN
\

™
\




N-CUO068M NRG TENDL-2017, AKONING
Photon emission for (n,npa)

S
1
—_ d (\C/o
é 1 2Vl
100~ N
o =S
S s
S,
_/




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*1)

2/
10
e q§
7 0
)
2 10
% A
e
P y
SO
<
—/ S
Lo
o2




N-CUO68M NRG TENDL-2017, AKONI

Photon emission for (n,n*2)

LronieN

—
OQO\

\

JAN




N-CUO068M NRG TENDL-2017, AKONING
Photon emission for (n,n*4)

O A
% 40 g
Wi e
9 2 / S>S

0 d ~ <
12, < L &

‘O N Q/Q

J <
‘5/\@0\5\ J
L
< S




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*5)

O /
% W0 g
0 D - S
519, Jll o sa

= \ L <

J <S>
PSRN
Sy
= < S




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*6)

0 4
% 1
2| ™ =
2
0 -
S I X
o140 L MRS

o <<

SO
s, 25\ :
g




N-CUO68M NRG TENDL-2017, AKONING

Photon emission for (n,n*7)

2/
10
/0 -
0
Z 10
’é A
g 0~c5>/
‘2\@\7’0
L




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*8)

0 4

% 1

é A

5 7 |

o ’///

o 40 L <
o NJ\ COQ%
< _ < =

%@ D




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*9)

roniveN

0,
O
o/ N\
Y |
L,/: \
/-
%

%

)




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*10)

0 4
%10 -
é A
e I
o ’///
040 L -
0\4 Q%
S s
§:@~Z\ Qv
@@ N




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*11)

LronieN
\

Q\
/AN




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*12)

7 100 /
% . |
E 10,2 1%
o N - S
«g%\;\\ ©




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*13)

TraninveN
\




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*14)

A=

LroniNeN
\




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*15)

\

O/
% W0 L
z ]
g L
> 18, < S
O
o s
/,@'6\ J\u Qb‘
Qb N
= < S




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*16)

LronieN
\

—
S
\
\
—— \




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*17)

LronieN




N-CUO68M NRG TENDL-2017, AKONI

Photon emission for (n,n*18)

LranieN
A\




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*19)

LronieN
\




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*20)

LronieN
\




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*21)

p S
S
D A |~ \39\/
Z 40 / >
2 A S
@) ~
5 NG
o’ S N
<<
\ SO
S
Szl N >
@@ N




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,n*22)

1 A
10
/.
v
Z 40 l
% /
e
> o o
(& J” N COQ
S N s
Qb N
= < S




N-CUO68M NRG TENDL-2017, AKONI

Photon emission for (n,n*23)

TraninveN
\

Q
\
/AN




N-CUO68M NRG TENDL-2017, AKONI

Photon emission for (n,n*24)

TraninveN
\

Q
\
/AN




N-CUO68M NRG TENDL-2017, AKONI

Photon emission for (n,n*25)

1/
10
B L
0 A
Z 10 P
5 |k
v
0’ Pl
(&
(| >
< _ < =
%@ D




N-CUO68M NRG TENDL-2017, AKONING

Photon emission for (n,n*26)

LroniNeN
\




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*27)

LronieN
\




N-CUO68M NRG TENDL-2017, AKONI

Photon emission for (n,n*28)

TraninveN
\




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,n*29)

LronieN
DN




N-CUO068M NRG TENDL-2017, AKONI
Photon emission for (n,n*30)

LronieN
\




N-CUO068M NRG TENDL-2017, AKONING
Photon emission for (n,n*c)

O /
% W
Z
2 .
o 10

o <<

‘2\@6\ <
L










N-CUO68M NRG TENDL-2017, AKONING

Photon emission for (n,d)

NS\NCOQ




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,t)

LronieN
\

€

N
\




N-CUO068M NRG TENDL-2017, AKONING
Photon emission for (n,he3)

%0
29
2
g 4.
1007 s
So @ .




N-CUO068M NRG TENDL-2017, AKONI
Photon emission for (n,a)

LronieN
T

€




N-CU068M NRG TENDL-2017, AKONING
Photon emission for (n,2a)

N
\

LronieN
\




N-CU068M NRG TENDL-2017, AKONI
Photon emission for (n,2p)

7 1 \k
v 10
zr ®
:‘é 1 f\?‘®
g o, Z
100 %<<,§
<~ Ae
> >
% 4 ~

\)




N-CUO68M NRG TENDL-2017, AKONING

Photon emission for (n,pa)

\
=0
= Tz <

NS\NCOQ




N-CUO068M NRG TENDL-2017, AKONI
Photon emission for (n,pd)

LronieN
\

/




N-CUO068M NRG TENDL-2017, AKONING
Photon emission for (n,pt)

A

LronieN
\

™
\




N-CU068M NRG TENDL-2017,
Photon emission for (n,da)

3 4
10
7 1 <
O,
zr
2
01@5/
N

AKONING




N-CU068M NRG TENDL-2017, AKONING
thermal capture photon spectrum

102 — | |

|

o
=
|

Gamma Prod (barns/MeV)
ISO
I

|

=
[N
I

I I
0 2 4

Gamma Energy (MeV)




N-CUO068M NRG TENDL-2017, AKONING
14 MeV photon spectrum
I |

Gamma Prod (barns/MeV)
S
IH

=
oI
N

I I
10 20

Gamma Energy (MeV)

o

30




MeV/collision

N-CU068M NRG TENDL-2017, AKONING
Particle heating contributions

18

16

14 —

12 —

10

protons
deuterons
tritons
he-3
alphas

50

I I
100 150

Energy (MeV)

200




N-CU068M NRG TENDL-2017, AKONING
Recoll Heating

20

=
o
I

o
|

N
o
|

w
o
|

N
o

Heating (MeV/reaction)
s BB
I

recoil heating

o

50

I
100

Energy (MeV)

150

200




N-CU068M NRG TENDL-2017, AKONING
Particle production cross sections

1.2

=
o
I

o
)
|

Cross section (barns)
o o
IN o
I I

protons
deuterons
tritons
he-3

alphas

I
100

Energy (MeV)

150

200




N-CUO068M NRG TENDL-2017, AKONI 3]
protons from (n,x) |
By
10
A ‘\9%

7
2V 1. s
g7 i &L
% Nﬂﬂg\q S = N
o S <
% B ~ @
100/ Q~>®
<
N
®®O ‘ZOO <3
Yo, <
L OO S




N-CU068M NRG TENDL-2017, AKONI
protons from (n,n*)p

A
v
Z 10 )
s 1 )
o
o’ >
<
®®Q ~o >
<,




N-CUO068M NRG TENDL-2017, AKONI
protons from (n,2np)

7% 10 4
Z / >
2 >
:‘é 3 o =2

0 » VS
0’ 1 e ﬁ\

@ > &

<&
S >
< <o
< ~2




N-CUO068M NRG TENDL-2017, AKONI
protons from (n,3np)

1 ~
10
% 0
v 10
9 /J
o 3 A
=g
VA
\%Q < g
6)’@, %
7 o X




N-CUO68M NRG TENDL-2017, AKONING

protons from (n,2np)

e
0/
10
D2
Q2
Z 10
% /
e
g )
(P4
T-)
-S'®Q
S =
2. &




LronieN

N-CUO068M NRG TENDL-2017, AKONING
protons from (n,npa)
_ ‘




N-CU068M NRG TENDL-2017, AKONI
protons from (n,p)

LronieN




N-CUO068M NRG TENDL-2017, AKONI
protons from (n,2p)

-
%10 ‘
Z
% ,3/ /\~
I
D 100/ »

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




N-CUO068M NRG TENDL-2017, AKONI
protons from (n,pa)

% s &
%1 >
A ({/\,

g RS
o ) AR

o NS Q)@?

o K&
Ky
®06\‘20 ~>
2 NS




N-CUO068M NRG TENDL-2017, AKONING
protons from (n,pd)

roniveN
\A
o
N
%
v




é 0" >
— Py Q)
5 T
o ) NS

o Vs Q)@?

<SS
\%Q& S ~v
O@,
2

N-CUO068M NRG TENDL-2017, AKONING
protons from (n,pt)

0 0
10




—

iy
Jf
J

é 10 =3
- d \} \L\L
9 NS SN
g 57 N
10o” &>
<
O
®®O & >4 <>
<
o, <o
L OO S

N-CU068M NRG TENDL-2017, AKONING

deuterons from (n,x) ‘
I

10




N-CU068M NRG TENDL-2017, AKONI
deuterons from (n,2nd)

/N

é 10'1/ /ﬂ A
— / o
5 | T
o ) S

o Vs Q)@?

<SS
\%Q& S ~v
/)6),
3




N-CU068M NRG TENDL-2017, AKONING
deuterons from (n,n*)d

é ) =
Z Vs
0 3. & =
o 10 c

- S

o > Q;\Q.)

>~ &S
S, s >
<, ~>




N-CUO068M NRG TENDL-2017, AKONING
deuterons from (n,d) .

o1 | Jqf l‘..
D - 1 :
Z 40
2 LS
> o~ \ NS
S
'S.@c* >
<




N-CU068M NRG TENDL-2017, AKONI
deuterons from (n,pd)

p

0
0 5 T
o 40 =

o’ S

i
\%Q& X v
O®/~
2 o D




LronieN

N-CU068M NRG TENDL-2017, AKONING
deuterons from (n,da)
o
0 -
10

SO
&
S
O N
Sl
WV S
<
<
>
N




iy
—

% 1

y <
2 o \/
% 4 IISSSea o s
o S <
o 10 s

<
S <
e %
<,
o, <
2 SN

N-CU068M NRG TENDL-2017, AKONING
tritons from (n,x)




N-CUO068M NRG TENDL-2017, AKONI
tritons from (n,n*)t

] ¢
% 0 N
Gy =
g 7 >
@, 4
o 34 2 i \@é\
100" S &
<
ON o P
o (o
< NS
& <5 >




N-CU068M NRG TENDL-2017, AKONING
tritons from (n,t)

$ 40 | v
% § QJEN\J\UJ (\/Q =~
'l 3 _ /~\ @Q)
g A S
<’
S Yo S
<,




é 0" >
— Py Q)
5 T
o ) NS

o Vs Q)@?

<SS
\%Q& S ~v
O@,
2

N-CUO068M NRG TENDL-2017, AKONING
tritons from (n,pt)

0 0
10 g




N-CU068M NRG TENDL-2017, AKONING
he3s from (n,x)
ﬂ
f ‘
=

/Z/
% W g
A <>
Z i \N\l N
; /JN\\H
0 /A'/ N S A\
& S <
o 40 ~> &
<
S
®®Q ‘ZOO <>
<
Y, <
27 o




N-CUO068M NRG TENDL-2017, AKONI
he3s from (n,n*)he3

“ N
d 3/
g 0o -
e S
b s v
65@,
2 o D




N-CU068M NRG TENDL-2017, AKONI
he3s from (n,he3)

LronieN
\_A
(D
\
\

o =
>
<, =




N-CU068M NRG TENDL-2017, AKONI
alphas from (n,x)

3
7 10
Z ] \}\}\}
5 QUESSh
c 5
10"
O
®®O ‘ZOO <3
<
7 <::’00 S

O
NS
N
()
S SF
&\o?
<




N-CUO068M NRG TENDL-2017, AKONI
alphas from (n,n*)a

é O,l/ <>
Z 1
A S
5 - T
g ) =
<S>
S < S




N-CUO68M NRG TENDL-2017, AKONING

alphas from (n,2n)a

1/

10 g
Dl
0 -
Z 10
% /

o N
P y
(P4

Q@,

2L oy

.

Se)
o
Vs
LA
NS
S
'\<3><<§@'
N
NV




N-CUO68M NRG TENDL-2017, AKONING

alphas from (n,3n)a

LronieN
\

N
\
/[




N-CUO68M NRG TENDL-2017, AKONI

alphas from (n,npa)

%10
Z
% 3] |
o 10
(&4
'Séo PN
'S,




N-CUO068M NRG TENDL-2017, AKONI
alphas from (n,a)

LronieN
\

N
\




N-CUO068M NRG TENDL-2017, AKONI
alphas from (n,2a)

7y
% 40 <
2 .
0 N
o S ®

PN ﬁ

o S

i
<>
vS'@O ‘ZO NS
<,




N-CUO068M NRG TENDL-2017, AKONI
alphas from (n,pa)

9V &
Z >
%

’é 3 RSN

0 A ASINSE
v > S

o ~- Q;\Q.)

< KRS

< Yo ~>
< N




N-CU068M NRG TENDL-2017, AKONI
alphas from (n,da)

04 N
10 l l ‘ ‘

® 2 >
Z 10 S
% 7 SN
o = RN

0/ % ®®

S <&
'S.@c* ~<o
<, NS




