Cross section (barns)

N-CE140 NRG TENDL-2017, AKONING

Principal cross sections

I I I I I
10° —
10t
(-
L
1014
10'2— — total
—— absorption |
— elastic
- —— gamma production
il ¥= S P
11 I I_9 I I_7 I I_5 I I_3 I_1 I1
10 10 10 10 10 10 10

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
resonance total cross section

=

o
N
|

1 —— total

Cross section (barns)
B
=
I

=

o
o
I

1073

Energy (MeV)

1072




Cross section (barns)

N-CE140 NRG TENDL-2017, AKONING
resonance total cross section

4 —71— total

.../....I L
{

=

o
(@)
I

|

oI
(BN
I

|
o|
N

Energy (MeV)

1071




Cross section (barns)

N-CE140 NRG TENDL-2017, AKONING
resonance total cross section

1 ——— total

|

o
=
I

=

o
o
|

|

=
[N
I

|
o|
=

Energy (MeV)

10°




N-CE140 NRG TENDL-2017, AKONING
resonance total cross section

10*

1 — total

Cross section (barns)

10°
Energy (MeV)

10*




N-CE140 NRG TENDL-2017, AKONING
resonance absorption cross sections

capture

=

o
[EEN
I

Cross section (barns)
o
o
I

10
Energy (MeV)

1072




Cross section (barns)

N-CE140 NRG TENDL-2017, AKONING
resonance absorption cross sections

4 — capture
< : 1 | MMMM
: LJ )
10! B N
107 = hl_
107 =
107 1071

Energy (MeV)




Cross section (barns)

N-CE140 NRG TENDL-2017, AKONING
resonance absorption cross sections

10 -
capture
107 -
U \ L/ U
10'1 loo

Energy (MeV)




Cross section (barns)

N-CE140 NRG TENDL-2017, AKONING

resonance absorption cross sections

7%

|

OI
N
I

[HEN

<)
w
I

H
o
o

Energy (MeV)

10*




Cross section (barns)

N-CE140 NRG TENDL-2017, AKONING
Non-threshold reactions

10% —

|

o
[EEN
I

=

o
o
I

|

=
[N
I

=

ol
N
I

=

ol
w
I

=
oI
LN

(n,gma)

o|

[ [ [ [
10 10”7 10 10

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
Principal cross sections

12 I I I

10 -

total

absorption

elastic

gamma production

0 | i i i i i

Cross section (barns)
(@)}
__‘IEP

0 20 40 60 80 100 120
Energy (MeV)

I
140

I I
160 180

200




Cross section (barns)

N-CE140 NRG TENDL-2017, AKONING
Non-threshold reactions

- | | i

10° 1.7 \a;\
— (g
1 — ®©a

=

=)
IS
I

|

ol
(o))
I

|

ol
0o
I

=

oI
[IEN
o

[EEY
oI

=

N

I I I
10 15 20 25

Energy (MeV)

o
ol




N-CE140 NRG TENDL-2017, AKONING
Inelastic levels

0.8 '
0.7 — — (n,n*1) m
— (n,n*2)
— — (n,n*3)
n 0.6 — (n,n*4) I
E — (n,n*5)
®
Q05— E
S
= 0.4 m
(&)
(]
7))}
7)) 03 ] [
7))}
O
Q 0.2 -
0.1- £
0.0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
Inelastic levels

160 '
*107
140 ] - (n’n*G) B
— (n,n*7)
— — (n,n*8)
»n 120 — (n,n*9) B
- — (n,n*10)
®
8 100 — B
o
= 80— m
(&)
O
7))}
7)) 60 ] [
7))}
O
QO 40— O
20 — B
0 | -1 T | |
0 5 10 15 20 25 30

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
Inelastic levels

140 '
*10°3
o — (n,n*11) L
120 — (n,n*12)
— — (n,n*13)
7p) — (n,n*14)
< 100 —— (n,n*15) B
qv)
=
c 80 i
O
2
7 60 — =
7))}
7))}
O 40 L
@)
20 — |
0 | — 1 L
0) 5 10 15 20 25 30

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
Inelastic levels

70 '
*107
o — (n,n*16) L
60 — (n,n*17)
— — (n,n*18)
N — (n,n*19)
C 50 — (n,n*20) B
®
=
— 40 — i
O
E
& 30 =
n
N
© 20 B
@)
10 — =
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
Inelastic levels

40
%107
35 — (n,n*21) =
— (n,n*22)
— — (n,n*23)
0 30 —— (n,n*24) B
- — (n,n*25)
©
L 25— —
S
= 20— B
&)
()
(7))
7p) 15 [
(7))
=
QO 10 =
5 L
0 | | | | |
0) 5 10 15 20 25 30

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
Inelastic levels

35 '
*107
o — (n,n*26)
30 — (n,n*27)
— — (n,n*28)
N — (n,n*29)
c 25 — (n,n*30)
®
=
— 20
O
E
» 15
7))}
7))}
O 10—
@)
5_
|
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
Threshold reactions

2.0
4 — (hX) =
L8 — (n,4nd)
— (n,4n)

— 1.6 (n,3n) B
2, (n,*)a
S 1.4- —
®
o
~1.2— .
g
= 1.0 .
O
Q
N 0.8 i
%)
%)
O 0.6 L
@)

0.4 =

0.2 -

0.0 | | | | | | | | |

0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING

Threshold reactions

100, ' '
o
1 — (n,2n)a
— (n,3n)a
— (n,n*)p
— 801 — (n,n*)2a B
g — (n,n%)d
qv)
i®)
c
O
3]
()
" 40— L
7))}
7))}
=
O
20 — =
0 | | 1 | B
0 5 10 15 20 25 30

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
Threshold reactions

Energy (MeV)

703
A
1 —  (n,n%)t
60 — (n,n*)he3 B
— (n,4n)
—_ — (n,2np)
7)) S
E 50 - (n,3np) B
®
=
— 40 — =
O
E
h 30 O
7))}
7))}
O 20- —
@)
10 — O
0 | | | | B E—— |
14 16 18 20 22 24 26 28 30




N-CE140 NRG TENDL-2017, AKONING
Threshold reactions

2.0 ' '

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING

Threshold reactions

73
.
10 — (h
4 —— (n,hel) L
g — (n,2a)
= — (n,2p)
C 5- —— (n,pa) |
qv)
=)
c 4 —
O
g
D 3 i
")
%)
S 2+ B
@)
1 =
0 | | | | =
0 5 10 15 20 25 30

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
Threshold reactions

600

*107™

o)

o

o
|

N

(@)

o
I

Cross section (barns)
N w
o o
o o
I I

=

o

o
I

— (n,pd)
— (n,pt)
— (n,da)

10

I I
15 20

Energy (MeV)

25

30




N-CE140 NRG TENDL-2017, AKONING
angular distribution for elastic

LYoniCos




%

%
%
Z N Os

e/
'|>>
_~ 7
—

N-CE140 NRG TENDL-2017, AKONING

angular distribution for elastic

SR\ N\SXY




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*1)

SO0\




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*2)

SO0\




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*3)

LYoniCos

d}Q

s
&




LoniCos

N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*4)




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*5)

0 ° >N o
TR > S
2 4 4 ’ ~
€40 ? > “~
o ] >> ARG
o ;Jj &>

s gﬁﬂ > <

o 25 >Jiﬁi

B o > =

%y &




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*6)

40 '
g )= e
; / \ ~ S
2 S
Qo > R ch,*\
s QJJJ >~ <
O-&,/}@ o >




LXAnlCosS

—
o

N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*7)

/f,f




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*8) ‘
0 4
10 \ ',»’ =
] >
; Y > F
>

LYoniCos
L

. e
1
/ ST
<o JJJJ& = {\Q}®

s UL G

o, “o LS

0o . > D

\S‘/,’)@ O




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*9)

:

7).

a

o)

2 S
g <N

S
> <<§\Q)




LXAnlCosS

—
o

N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*10)

Z
/fff




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*11)

0 -4
0 ° \ PN
TR > S
5 r ol >P' &
o 1 > R §§\
<o JJﬁy S

s 9&& >SS

<, “o IS

LB, o >

%y &




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*12)

J
a
J
o
” e
<& ~
< K ﬁﬁJJJJ > SE
o, “o L
o . P <o
\S\/’}@ s




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*13) \

LYoniCos

0\5\

% O’O

S o
o s




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*14)

5
Q > >> Vo
Jo. > ’ >
2 40 >
—
Z >> > &
= o = > S &

2N L5 <

& O‘O >>Jﬁi{{)

O'S‘/,’) o !

SRS




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*15)

0
0 2 \ s
g 3 VA~ 2
O ) / >> Vo
% O,l > >> >
> ﬁ? e A§(§\
<z 5 S
< K ggﬁJJJJ > <s¥
o 25 >Jiﬁi
B o T @
Ze &




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*16)

5
2 104 ¢ i
= N
<o o JJJJ > > {\‘2}%
(. O’O >>J£i{{)
O'S‘/,’) o
% :




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*17)

SO0\




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*18) ‘

LYoniCos
vjj
vvz
N
AV
\/
0

S
10" > > =
<, “o ﬁﬁi@
\S‘/,’)@ [=PS




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*19)

5
% O,l > >> >
- ’ >l>1 > @é\
“o JJy S &>

s QJJJ >~ <

o, “o [

B o -

Sy &




LXAnlCosS

—
o

N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*20)

=




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*21)

N
Q 0 4
0 10
9
g

i > <&

< s ﬁﬁJJJJ > ST
o 1
<, G P o
/’>® ‘S




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*22)

LYoniCos
v%/
\/
VV
VR
%

>
O’
1 S
> > SF
i > S
‘OO ﬁJJJJ '\«Q <<§\Q}
S
Q O~O >JJ;§<0
Q. . <
~S>,>® O




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*23)

0 4
o IV 3 >
% 10'1/2 > ~ >
‘Z.O/ J>1 \®
o PP s
%20 ) Lo
e z




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*24)

!
0 -~
410 3
O )
2 S
4 ™
g o §§
N
S {\Q}G’
S~




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*25) ‘

ff

LXAnlCosS
VV -
¢ VV
’ \/
Y

N ” >
> < S
/ e
< S
< =5 jﬁﬂ S
o, “o L
o . > <o
\S‘/,’)@ O




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*26) ‘

ff

LXAnlCosS
\/ -
\/
%VV
\/
Y

\ S
N
’ S
< L QJJB 4 ~> Q/QQ}
o, “o L
o . > <o
\S‘/,’)@ O




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*27)

> \®
2 JWJ >SS
S a
\S\/’}@ \0\5‘

LYoniCos
vp&[

: Z
\/

\/

\/

VV!

P




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*28) \
) ]
10 [
] i s
, S
l/;
f 2

LYoniCos
\_)
o

>
>
» j}l ,\</o® §§\
ol J%JW S ¥
< @//:O 2 C <




N-CE140 NRG TENDL-2017, AKONING
angular distribution for (n,n*29)

T Re ﬁ
'S
\ \ ' >
8 \ W% ~ >' N
g = >
e e
g o> S
L yJ <>
o %o 1=
\S‘/,’)@ o




N-CE140 NRG TENDL-2017, AKONING

angular distribution for (n,n*30) ‘
o “ S

LYoniCos
f-f
N2
X Vv

N
5 P
10 3 > > S
<z, > <>
o >
L gJﬁJ T s
<, o o
\S\ - ~
%, ©




N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,x)

3 A
10 \ X
/ \ & : =
7 1 \
)
é )\\\ ’!!}] '&“’EE&« S5
ik -!‘|‘1\  %§§§\l~l R
o SNNNS S
B \\§%§\\\.I‘ o Q/Qé}
'S'@O @ <35
S, o




N-CE140 NRG TENDL-2017, AKONING

Neutron emission for (n,2nd)

9 10
zZ - L
s,
0*100/
7
'S.@c* <
< s >




A
10 )
/.
[ P )\1
: B
fé 7
g 1V “
“ ’\/<<§\
S Yo S
e ~>
s

N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)
| W[\ \‘. .
\ %




N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,3n) |

3 S
- 10 2
@ y
Z / S
% 3 ~J "\y N
o 10 Sl
0/ ({)/ Q~>®
n
.« = o <
S
’Q@ {O &
=
R RN




N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)a

A

d

2 10

Z j N

0

e

g )
S S
-S'®Q o




N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)a ‘

4 &
® 10 &
z - >
: o
' S <

9 SR
> 0-~" > S

10 - é}%
= > <&

ST >

/)6)@ S N
2 T




N-CE140 NRG TENDL-2017, AKONING

Neutron emission for (n,3n)a

LronieN

N
\




N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)p ‘

. SO
é 10 <
— “ )J\V
2 S
2 )
o i =
10 S
- <SS
S S
<, Yo




N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)2a

LronieN

N
\




LronieN

N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)d

4
10

Vd

e
o S
Sy S NS

v

o S
<.
<z o) Ve




LronieN

N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)t

S
g >
10 | ~>
A " f\?‘\
S
V¥
o’ S &
<
Sy S NS
(&
<, W >
<.
<z o) Ve




N-CE140 NRG TENDL-2017, AKONING

Neutron emission for (n,n*)he3

0 <
7 |
= g . ~
3 <
5 2 R
510 R
(&4 QQ;\Q.)
<& <
'S.@c* <>
SN 3
& ™




N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,4n)

7 S
-1 7
@ P

S
Z N
2 3 o
2 .0 <
o 1v > S
Ry
e <> A
6);@ S N
=
G E




N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,2np)

P &
= 10 / &
e ¥
s - . S
o VS
<= S <&
S
®Q <z >
<. & ™~
7>
SR




N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,3np)

}

N
\

LronitieN
\A
(D
\




N-CE140 NRG TENDL-2017, AKONING

Neutron emission for (n,2np)

® 10
27
c
b A7
100
é)
®®Q -
&O o) -
<.
<z S ,»b‘




N-CE140 NRG TENDL-2017, AKONING

Neutron emission for (n,npa)

© 10 =
zZ - >
: o
' S <
3 - SSRGS
g ) S
10 S
- > &S
S
DS >
~
2. SV
L e




LronieN

N-CE140 NRG TENDL-2017, AKONING
Neutron emission for (n,n*c)

[ s

S
24 LA q;\
10 | P
TS
S, <o
o
' “




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,x)

2 i =
E e S
100"

O
< <5 =
//@@

L




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,2nd)

LronieN

> M”, S
0
Yo \ s

2,
S)
L




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,2n)

ﬂ 'II/'&

7
v 10 Il >
zr
2 >
4 SN
0 ,Z: >
0o SIS
S
§@S >
S/
—/




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,3n)

ranineN
N
——

€




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,n*)a

I

il

: '/'// e
10 ) ffn ” ’/I/’

2] I "ﬂ "‘ @




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,2n)a

LronieN




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,3n)a

=~
\

W
\

- =
S O

TranineN

\




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,n*)p

103: . | mhh,hh, ’k\
/ TSR
’%‘; 101 ) ‘ L ,'t H \ : :
o >
§@ - )
N




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,n*)2a

N
o 00
—\

NS\NCOQ




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,n*)d

LronieN




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,n*)t

?
S)
y I
A
_ )
VY X
N
N
/ / < A\

NS\NCOQ




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,n*)he3

\
<\
<\ /00

(g

—\ —\

NS\NCOQ




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,4n)

710 | d
Z A
; 0’ P“n"’"
s 10/ - <S>
S, 7 <
= S




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,2np)

LronieN




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,3np)

10

5

10
7 4 SN
%10 Q\C,OQ
% 3 Q\?‘
£ o e
o 3d '\9 \@

< ESSEERS

SR <S>

> S

= S




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,2np)

Ly
0 ""’ ~
% 0
5 >
I D
0100/ > <<,§
e
S, 7 ”
@@@ 2




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,npa)

\
<\
<\ /00

\

—\ —\

NS\NCOQ




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,n*c)

if’

‘i,\‘ |
il
l
l]II

I l/l /
[I/ / /‘
‘ " w,, | ‘ |
4 =
i

o .
“‘ l}l[
| /

L,,| II

P

|

| ”, %i

i

/
|

S X
~
®
SHERS
<>







N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,p)

1 MY
~ o 1Y ,

0 N \
é 101 i k\k\\\\r\\\ <
s L >
g y N NN
> 102/ :/§Q$

< < <
%@




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,d)

NS\NCOQ




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,t)

LronieN




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,he3)

\
<\
<\ /00

NS\NCOQ




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,a)

0"

ol

I

’,gl |
)

.

|

| ﬁ

o
il

LronieN




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,2a)

3 4 [l | Haqe il
10 il l',"”" I'
(i H Y
i i l4 clf‘” H'“"' \
1,ﬁ’.’!,|i{
% 101 l L
2
e
g
1o ©
ST
/// <>
%@




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,2p)

A\ \ A\

N
—\
o 00
<—\ <—\

NS\NCOQ




N-CE140 NRG TENDL-2017, AKONING
Photon emission for (n,pa)

2 ' '//h{’/
) | /Hif.! I/i
% 1 01 1’/ L
% p
2 102: -
«j:@e <
L




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,pd)

g |
0 ‘/.
% 1
Z A
2
o 40
(P4
6\9
//% 4 ™

Vs
(\/
q’é\
'\9\@
S <<
N

9




N-CE140 NRG TENDL-2017, AKONING

= Q
r‘ﬂ
— 73
7 ,0
—7 7 A
\mw J\ A >
c
5 W
-
ie)
w
- ¢
z N
[© Y A
m 301/ 1/W/ N om/

NS\NCOQ




N-CE140 NRG TENDL-2017, AKONING

Photon emission for (n,da)

NS\NCOQ




N-CE140 NRG TENDL-2017, AKONING
thermal capture photon spectrum

102 = |

|

o
=
I

=
EL
}

Gamma Prod (barns/MeV)

|

=
[N
I

] I I
0 2 4

Gamma Energy (MeV)




Gamma Prod (barns/MeV)

N-CE140 NRG TENDL-2017, AKONING
14 MeV photon spectrum
|

10"

=
o
N

=
o
[EEN

=
o
(@)

=
oI
[IEN

=
oI
N

o

I
10

Gamma Energy (MeV)

15 20




MeV/collision

N-CE140 NRG TENDL-2017, AKONING
Particle heating contributions

25 '
—— protons
— deuterons
20 — tritons r
— he-3
— alphas
15 =
10 — =
5 i
0 | | |

0 50 100
Energy (MeV)

150

200




N-CE140 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




Cross section (barns)

N-CE140 NRG TENDL-2017, AKONING
Particle production cross sections

2.5 ' '
—— protons
— deuterons
2.0 —— tritons B
— he-3
— alphas
1.5 —
1.0 —
0.5 i
I I
0 50 100 150 200

Energy (MeV)




N-CE140 NRG TENDL-2017, AKONING
protons from (n,x)
A
10
=

D 34 -
< 410 NS
5 SSSah
g LR s &
0 <~ S
o =S
- <
®®O ‘ZOO <>
‘S
<.
7 <::’00 S




N-CE140 NRG TENDL-2017, AKONING
protons from (n,n*)p

é 10 <
=— - /J
5 - T
IRl =
100/ ’\<’¢) é)\®
<




N-CE140 NRG TENDL-2017, AKONING
protons from (n,2np)

By
< ) e
’é 0,3/ /Q f\?‘@q@
o1 o ¥ Q}®\
S <
S
< Yo
>
<, e




N-CE140 NRG TENDL-2017, AKONING

protons from (n,3np)

r
0

LronieN
\_A
O \
NN

o
S
- e
<,
<
L o >

o
N
T ¥
ﬁ
S
<S>




N-CE140 NRG TENDL-2017, AKONING
protons from (n,2np) w
| .‘ ’l

1 SO
% 10 v
j A . >
0 Vs
:‘é 3 . <2$\
0 N\ XS
0’ 1 / ﬁ\
2 > &
<
Ky >
<~ <o
< >




N-CE140 NRG TENDL-2017, AKONING

protons from (n,npa)

%10
Z
5 4
I
o 40
QO
/)6),
2L <5

>
RSN
> ¥
P S
o <&
.\,b‘




N-CE140 NRG TENDL-2017, AKONING
protons from (n,p)

% 10 g >
% JJHHMJJNJJ >
g 3 S S
o 40 >~ S
o =S
> S
S& <2
e
< 6)) <D
<.




%10
Z J
5 5
2 40
&10/ N~
<SS
'S.@c* ~<o >
o

N-CE140 NRG TENDL-2017, AKONING
protons from (n,2p)
O




N-CE140 NRG TENDL-2017, AKONING
protons from (n,pa)

<>
7 7] >
“ | SN
0% 0,4: N ﬁ\@
Lo >
T &
%




N-CE140 NRG TENDL-2017, AKONING

protons from (n,pd)

% P
240 A
Z ) Vs
g D
o c
o S
> <
S
S, s >
o
B
L so NV




N-CE140 NRG TENDL-2017, AKONING

protons from (n,pt)

D2
v 2
27 . >
9 29 2
0 ) v S
o S &
<>
\%Q <




N-CE140 NRG TENDL-2017, AKONING
deuterons from (n,x)

0 A
40 / <O ]‘\\\
b 2
d) A4 O
Z 10 I N
5 i S N
& S S
o ~ S

I <>
®®Q 6\{00
s
7 <::’00 S




E— —

% 0 ©
2 10 3
-_— d /\
0 AIEN
5o 34N A INSE
100" v &
<&
X Vs
SN >

N-CE140 NRG TENDL-2017, AKONING
deuterons from (n,2nd)
1 ~




N-CE140 NRG TENDL-2017, AKONING
deuterons from (n,n*)d

7
% S
g7 i >
5 N
0 .3 A Vv S

1007 S &

LS
S s 3
S, K




N-CE140 NRG TENDL-2017, AKONING
deuterons from (n,d)

P
é 10 Ve
»é P K D N
e &
<S>
R S
<




N-CE140 NRG TENDL-2017, AKONING

deuterons from (n,pd)

10
A g
W, o’Z &
Z 1 >
2
g D
% Pl RS ﬁ\@
> S
TS
S, s >
< ~>
=
L so NV




N-CE140 NRG TENDL-2017, AKONING
deuterons from (n,da)

0 -
10 ‘

h‘
!
[ =
9

® 2 <
Z 10
s A s
0 ) NS
<SS
S o S
<,




N-CE140 NRG TENDL-2017, AKONING
tritons from (n,x)

10
é 0,3/
1 .
— \}\\ =
% i wﬂﬂ\N )
e
p J
(&4
SO
®®O ‘ZOO <>
S
22 <olTo

§
%, O

%

@\{90

)
g




N-CE140 NRG TENDL-2017, AKONING
tritons from (n,n*)t

O/

% 1

? A

£ [

5 5 q/

e

o 10
o o

e
\%Q 5 ~
<, K




N-CE140 NRG TENDL-2017, AKONING
tritons from (n,t)

%10
Z
5 4
& 40
o~ NA <
<
S >
S




LronieN

N-CE140 NRG TENDL-2017, AKONING
tritons from (n,pt)

0 A
10
b
D -
10 S
p >
JAN
V¥
- N
o > &
RS
<
S5 - NS
> O
6),@ >
e




N-CE140 NRG TENDL-2017, AKONING
he3s from (n,x)

b3
H 3
Z 10 I N\L
% // \Nﬂwu\
e
g g

o

O
®®Q &\g >4 <3
2.
L <

O
NS
N
()
S SF
QQ)\@
<




N-CE140 NRG TENDL-2017, AKONING

he3s from (n,n*)he3

3 N
=g

TranineN
—
O \
NI

&
>
q?‘®
Vv \\&%
ﬁ
c\/g \Q-)
&
<
NS
r\c,o




N-CE140 NRG TENDL-2017, AKONING
he3s from (n,he3)

LranieN
\ .
?
0
7




—

T
{,
/

7 -
(&)
2V ] s
g7, i S
S <
% ,5: ~ @
100 =S
<
N
®®O & >4 <>
Yo, <
L OO S

N-CE140 NRG TENDL-2017, AKONING
alphas from (n,x)

By
10




N-CE140 NRG TENDL-2017, AKONING
alphas from (n,n*)a

LronieN
\
[ 7

| S
N
P &
- S
(&4 S Q;\Q.)
~T S
Ry
<
<
LT




N-CE140 NRG TENDL-2017, AKONING

alphas from (n,2n)a

LronieN
\_A

O \

NN
>

>

>

Ve

WV N

> ¥

P S
o <&
.\?‘
N




alphas from (n,3n)a

N
7
o
S
< Yo

LronitieN
\_A
LD
N

N-CE140 NRG TENDL-2017, AKONING H

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




N-CE140 NRG TENDL-2017, AKONING
alphas from (n,n*)2a

i

[ A S
:‘é N <> q;é\
0% 0,4: N ﬁ\@
:l, (&% S QQ;\Q.)
> &
2.




N-CE140 NRG TENDL-2017, AKONING
alphas from (n,npa)

—
S

\

LronieN

0"’6 %
o
{




N-CE140 NRG TENDL-2017, AKONING
alphas from (n,a)

A
S
:‘é 34 «JJJ\H\H < S
o N \®
R




N-CE140 NRG TENDL-2017, AKONING
alphas from (n,2a)

10 1
= -1 S
5 =
5 A P ¥
100/\ \®
> <<§\Q’
S
R 6\‘:’0 “
O@
W




N-CE140 NRG TENDL-2017, AKONING
alphas from (n,pa)

=
\

LronieN
\A
O \
NN
A




N-CE140 NRG TENDL-2017, AKONING
alphas from (n,da)

b 2
» -
JRPS
o’ NS
<
<




