Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING
Principal cross sections

104 I I I I I

[HE

o
w
I

[N
o
N
I

10" -
10° -
— total
-1 —— absorption
10 — elastic
—— gamma production
107 -
11 I I_9 I I_7 I I_5 I I_3 I I_1 I
10 10 10 10 10 10

Energy (MeV)




N-LU169M NRG TENDL-2017, AKONING
resonance total cross section

| ——/tota

=

o
N
|

Cross section (barns)

|

o
[N
I

|
o|
~

Energy (MeV)

107




Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING

resonance total cross section

1 03 N total /\/\ L

102 g -
| K

101 = i

10 1073

Energy (MeV)




N-LU169M NRG TENDL-2017, AKONING
resonance total cross section

10° -

total

ClC?H
-
—
C
.
((

Cross section (barns)
o
N
I

|
o|
(6]

Energy (MeV)

107




N-LU169M NRG TENDL-2017, AKONING
resonance total cross section

10*

1 — total

S —

Cross section (barns)

10t 102
Energy (MeV)




Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING

resonance absorption cross sections

=

o
N
I

=
o
[EEN
I

capture

107’

Energy (MeV)

107




N-LU169M NRG TENDL-2017, AKONING
resonance absorption cross sections

103—: capture —
. m ”
- ﬂ
c
S ||
= 10% -
c 1
O 1 |
O
3 U
; v | Wr
S 10" - U .
O C
| [
10° . . . . —
10° 107

Energy (MeV)




N-LU169M NRG TENDL-2017, AKONING
resonance absorption cross sections

10° —
E Ca[nj ure \E
@102 - \F | N N m L
E 1 | “ H
= !
é 10" = | \J N V L
U J u
O 10° —U \J U L
10t
107 10™

Energy (MeV)




Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING
resonance absorption cross sections

capture

=

ol
=
I

=

ol
N
I

1073

10°
Energy (MeV)

10*




Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING
Non-threshold reactions

10° -

=

o
N
|

|

o
=
I

=

o
o
|

=

oI
=
I

=

ol
N
I

=
oI
w

(n,gma)
(n,p)

o|

[ [ [ [ [ [
10 10”7 10 10

Energy (MeV)




N-LU169M NRG TENDL-2017, AKONING
Principal cross sections

16 I I I

14 —

=
N
I

=
o
|

Cross section (barns)

total

absorption

elastic

gamma production

I I I I I I
0 20 40 60 80 100 120

Energy (MeV)

140

I I
160 180

200




Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING
Non-threshold reactions

(n,gma)

(n,p)
- 3 a)

=

oI
=
I

=

ol
N
I

I I I I
0 5 10 15 20

Energy (MeV)

25

30




N-LU169M 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)
®
L 0.5 m
S
= 0.4 m
(&)
Q
n
* o.3i L
n
O
QO 0.2 |
0.1 =
0.0 7 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




N-LU169M NRG TENDL-2017, AKONING

Inelastic levels

0.7

Cross section (barns)
© o o o o
N w EAN 6] o
I I I I I

o
H
I

o
o
o -

(n,n*6)
(n,n*7)
(n,n*8)
(n,n*9)
(n,n*10)

10

I I I
15 20 25

Energy (MeV)

30




N-LU169M NRG TENDL-2017, AKONING
Inelastic levels

250 '
*107
— (n,n*11)
— (n,n*12)
. 200 — —— (n,n*13)
2 — (n,n*14)
- — (n,n*15)
®
O
~ 150 —
c
O
O
Q
N 100
%))
)
O
@)
50 —
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




N-LU169M NRG TENDL-2017, AKONING
Inelastic levels

160 '

*1073

140 A —— (n,n*16)

— (n,n*17)

— — (n,n*18)
»n 120 — — (n,n*19)
- — (n,n*20)
®
L 100 -
S
= 80
O
Q
N
7)) 60_
%)
O
QO 40—

20 —

0 | | | | |
0 5 10 15 20 25

Energy (MeV)




N-LU169M NRG TENDL-2017, AKONING

Inelastic levels

12

*1073

=
co o
I I

Cross section (barns)
(@)}
I

— (n,n*21)
— (n,n*22)
— (n,n*23)

10

I I I
15 20 25

Energy (MeV)

30




Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING
Threshold reactions

2.5

N
o
|

=
o1
I

=
o
I

O
&
|

0.0

(n.,x)

(n,2
(n,2
(n,3
(n,n

n)
n)

*)a

50

I
100

Energy (MeV)

150

200




Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING
Threshold reactions

Energy (MeV)

100, ' '
o
1 — (n,2n)a
— (n,3n)a
— (n,n*)p
801 — (n,n*)2a B
— (n,n*)d
60 — —
40 — -
20 — —
0 | | | — —
0) 5 10 15 20 25 30




N-LU169M NRG TENDL-2017, AKONING

Threshold reactions

350

*107
300

Cross section (barns)

(n,n*)t

(n,4n)

(n,n*)he3

(n,2np)
(n,3np)

12

14

16

I T I
18 20 22

Energy (MeV)

I
24

26

I
28

30




N-LU169M NRG TENDL-2017, AKONING

Threshold reactions
25 '

= = N
o & o
| | |

Cross section (barns)

O
&
|

0.0 |

I
15

Energy (MeV)

25 30




N-LU169M NRG TENDL-2017, AKONING
Threshold reactions

1600 ' '
o
107 (n,he3)
1400 —— (n,2a) B
— s
— — (n,pa
g 1200 ——  (n,pd)
(qv)
Q 1000 - -
S
= 800 -
O
)
(0]
s 600- -
(0))
o
QO 400 .
200 — =
0 i | | — .
0 5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING

Threshold reactions

500

*107™

400 —

w

o

o
I

200 —

100 —

— (n,pt)
— (n,da)

I
15

Energy (MeV)

25

30




N-LU169M NRG TENDL-2017, AKONING
angular distribution for elastic




N-LU169M NRG TENDL-2017, AKONING

angular distribution for elastic

72 A
10 \
1))
a 0 -
Q10
fé A
o A
10,
s
(&
<, o
\5‘/,)@

(\9%
o
,\CQQ
S
N
S &




N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*1)

]
0 4 S
0 10 >
O A
O =
%
o S &
S SS
<
&
<S> <




N-LU169M NRG TENDL-2017, AKONING

angular distribution for (n,n*2)

SO0\




LYoniCos

N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*3)




N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*4)

1
O 7
g %" |
P
2
| ﬁ JJJF > Qj\q}
@/}@ Cs ;,,>>>
\‘Z. N




N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*5)

P
o
o
NN VA

V,-
<’$vvv




LXAnlCosS

—
o

N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*6)

2




LYoniCos

N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*7)




N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*8)

| \ g "’
0 4 ,
010 1 P' >
Q . >' o
Q ) " >>
% / \ > >
2 / P RN
s QJJJ > <
O-S'//)@ < o >




N-LU169M NRG TENDL-2017, AKONING

angular distribution for (n,n*9)

\\
(&
<Y

0° - S
o 1 ™
8 >
& SN
<5 =S

s ; ijﬁ <

o, “o <>

Qe . N

~S>,>® O




N-LU169M NRG TENDL-2017, AKONING

—
o
o
v\

LXAnlCosS
\/
\/
\/
%VV
\/
9

> >
N\ NN
> ﬁ? e S
< s &
% QO >>>JJ N
'S‘/,> o X
% .




N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*11)

=
—

5
5 e
~
s J%JJ <&
% O’O . >>>JJJ <>
'S‘/,>® o >




N-LU169M NRG TENDL-2017, AKONING

angular distribution for (n,n*12) l

f
-

LXAnlCosS
\/
\/
\/
%VV
\/
9

S
N NN
> ﬁ? e S
’ >
% QO >>>J N
'S‘/,> o (X
% -




—
(-

LroniCos

(-
NERUA

d}Q

0
fb\&o 0
\

e
>> Vo
S
> &
;ﬁyz Q}®§
~- <




LXAnlCosS

—
o

N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*14)

2




LXAnlCosS

—
o

N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*15)

n




N-LU169M NRG TENDL-2017, AKONING

angular distribution for (n,n*16) ‘

—
o
o
v\

LXAnlCosS
/
>
N
P SE—

S
- - ﬂ? > > A§§\
. S
Tl yﬂ S s
o, “o [
Qs - < > <«
%, 2




LXAnlCosS

—
o

N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*17)

2




N-LU169M NRG TENDL-2017, AKONING

angular distribution for (n,n*18) ‘

= p\ ” >
N A\
R

< 5 S
ol J%JJJ T

%@ ~QO \ >>>>>JJ =

2y 2
<z 5O

(//f

LXAnlCosS
V~
'V~—
SN




N-LU169M NRG TENDL-2017, AKONING

angular distribution for (n,n*19) l

—
o
o
v\

7)) . , " - >
g - e >
‘Z.O/ J>1 \®
o s ~
%@ ’QO X, >>>>JJ “
s = J>




LXAnlCosS

N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*20)




LXAnlCosS

—
o

N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*21)

2]




LXAnlCosS

N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*22)




N-LU169M NRG TENDL-2017, AKONING
angular distribution for (n,n*23)

4
— bb
5 <=1\ S
-
” [T
ol S
“og gﬂ;w e
<, %o |
'S‘/,>® K4 [




N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,x)

>
A 1012/
@)
Z
e
1 A1
o 100




1
7 10 /
% p L ~©
@, O N
5 ,3/ N @QJ

100/ v ®®
- S <&
S5
o,
L S e

N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,2nd) |




-
% 10 L >
Z A J/\
“ > =
0, ,3/ \@

10c~ P &S
o <
'S.@c* < >
',

N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,2n) ’




N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,3n) |

3 S
2 10 &
0 .
Z |~ &
5 3. ~ VAl
5 10 (=
0/ v ®®
A S <&
®®O -
’Q@ {O -
7
R RN




A
2 10
2 J | >
0 N PN\
o > &

0/ \®

o > <<§\Q’
S
QQ& = <
> &

N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,n*)a

L |
40 \\\\\\\\




N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,2n)a
1 ~
10 ‘\\\\\

SO

7
Z 10 I A
— - Q
5 T
o &€

Y &S

& = S
<, &




Neutron emission for (n,3n)a

LronieN

N
\

N-LU169M NRG TENDL-2017, AKONING '

oS>
&
&
"\?‘
W
S &
\‘?@Q’\
>




%, 7+ ©
? _ | JJJ\J\\H&\ (\9
0 AN\
5 > &

o o =S

< ~T S
S
< ~o <>

N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,n*)p
10 “\




N-LU169M NRG TENDL-2017, AKONING

Neutron emission for (n,n*)2a

I

LronieN




Z >
< a
% RPN
1 ASINSE
NS
> > S
o ~- Q;\Q.)
- SRS
'S.@c* ~>
RS  a
s NS
<z o) S

N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,n*)d
1 ~
10 \
N




72 S
Z K aVs
N
’é 2 A Q(\’A\
10 T SF
o 3r > S
(P4 N é}%
< < NSRS
QO&Q '\?‘
. P NS
7 S

N-LU169M NRG TENDL-2017, AKONING

Neutron emission for (n,n*)t w
. \\ i

10 E\ \ e




% 10 S
zZ - >
2 oo
5 3 > Q¥
g 0~ NS

< < o <&

QO&Q '\?‘

e, P g%
7 S

N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,n*)he3 \‘




N-LU169M NRG TENDL-2017, AKONIN
Neutron emission for (n,4n)

LronieN




LronieN

N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,2np)

A
10 >
) / e
v XN
S
0/ > v ®®
< T &S
S NS
S Yo ~>
7
R CNPN




210 &
: *
5 3 _F
100 A S
Y &S
& = oV
S, &
=
e e

N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,3np) ‘




N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,2np)
1 ~

S
B
A v
%10 >
% >
Ve
o
0 v N
o S S
o v S
- > &
@ T S
'S.@o '\?‘
< =
/)6% NS
<z o) S




N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,npa) \‘
<o

1 S
élo \l\ V.
s >
0 KN
6020 v
100 s &S
< ~ <S5
-S'® o
= & <>
<,




N-LU169M NRG TENDL-2017, AKONING
Neutron emission for (n,n*c)

0 N
1 AN <
WP S
A il e
0 0/, '\é}@@
S, <o v <
[ Q) <5 <>




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,x)




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,2nd)

LronieN




DA
0
Z 10 P
5 1 -
¥ Y
o ) =
o SIS
< S
//@S ~
S
—J

N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,2n)

g N
10 ﬁ \\\

<




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,3n) /‘

LronieN







N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,2n)a

LronieN
\

—
\




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,3n)a

- =
S

TranineN
\

Q

V)




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*)p

LronieN
\

™
\




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*)2a

A

%10

Z >

e,

Nl L
“ > %S
-
2z <D

/@@ <z

2V




0/
%10
Z >
2 P v
> 10 S -
o140 o
S g <
o >
< _ N\
%@‘9 Ny

N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*)d
\
l
|




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*)t

N\

—\

S 00
—\

NS\NCOQ




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*)he3

LronieN




N-LU169M NRG TENDL-2017, AKONIN
Photon emission for (n,4n)

LronieN




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,2np)

i |
l S
100 / @\ ~
A (\C/o
()

:
Z >
2 2. D
40 S ¥
> SRS
(&4
S _ 2
%@6\ >




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,3np)

0 - >

0 S
él ) L\h <S>
Z ©
= S
9 O’Z/ ! /I Q’\()’ N
o 40 AN

< SRS

S, 7 <
Zz ©
Nz




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,2np) '

LronieN




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,npa)

iy ;//"'/"
7 - i !//]]F
7 100 § wi.'ll'm"ﬂ'- <
> 10 OZ: < :, S
S O w
©,




N-LU169M NRG TENDL-2017, AKONIN
Photon emission for (n,n*2)

7 -
10
A q§
/0 -
¢ 10
=1
% A
'l
P )
o
< o
/—,
—/ *VO S
%o




N-LU169M NRG TENDL-2017, AKONIN
Photon emission for (n,n*3)

7
10

A q§
/0 -
d
= 10
% A
'l
p y

o
<
— N
205




N-LU169M NRG TENDL-2017, AKONIN

Photon emission for (n,n*4) \

LronieN




N-LU169M NRG TENDL-2017, AKONIN
Photon emission for (n,n*5)

2/
10
e q§
2 0 -
2 10
’é A
0*{00/

V)

J
®® A,
& &




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*6)

\

0 ~
% 10
()
25 &
:‘é 7. I X
> 6 N
1'0 <<
<
S, %
L




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*7)

\

0 ~
% 10
()
25 &
:‘é 7. I X
> 6 N
1'0 <<
<
S, %
L




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*8)

LronieN




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*9)

\

0
7 10 m
2 - e
‘ 21T
&10/J“JL
(&4
< _ 2
0,




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*10)

=
0’
)
d
0 .7~ d S
o S SN
o119, AQ S
O th <<
N %Q
$,, %
S
QTS




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*11)

O /
% W
Z A
5 4
5 10
0\?
< @O'e
L




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*12)

LronieN

—

S
YA

N O\
QQ

V)

q§
S
N
S
&
S
<<




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*13)

0 - >
7 10
? A
0 7
% S
e 100 /J\g Y ¥
o N <>
\\u
> <S>
< o
//@ <>
L




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*14)

\

O A
% 10 /
Z A
% 4
5 10
g 100/

S, %

L




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*15)

=
0’
7l
d
2 ﬁ | =
@) D A
% S
o 100 /Q S §@
o \\L. - <<
<3
§@®'e
L




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*16)

™
\

LronieN
\

Y
BN

2, <
) 7
L

—
QQO
\

Q

V)




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*17)

O/
% 40 P
Z A
% 2. (
5 10
=
{
< o
“z, S
@@ N




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*18) |

1 A
10
A %Q‘\?Q
~
é 10'1/ S
o<
% A = d '\r}?'\'
g [ S
S <
(| s S
o J <
\J\Uﬂ S
SRR ©
"% =
L




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*19)

2/
10
7 0
w10
zr -
5
5 -
185
(&
< i S
R
= 4 S




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*20)

0 4
% 1
Z A
o1y
O‘O Q iu\
< 9N S
PR =
=N S

O
>
>
<>

<>
>

> &5
SN

<<




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*21)

AN
\

LronieN
\

=
0




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*22)

1 A
10
'S
é 10'1/ &
o<
g - S
% S N
S <
D QO/J\Q JJ > <</§
~ S
< o ©
v’)
"% =
L




N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,n*23)

LronieN
\

=
\.._;
/\




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,n*c)

N
\

LronieN
\




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,gma)

LronieN







N-LU169M NRG TENDL-2017, AKONING

Photon emission for (n,d)

NS\NCOQ




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,t)

1/ /// '
7 10 Ik
2 -
2 L
~ o
2z <>
L, <




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,he3)

LronieN
\

N
\




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,a)

LronieN




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,2a)

‘?\Q\)\N\\E\I
/s
’ff"’/#,#
%

b




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,2p)

LronieN
\A
O\A
\ \
e il
[ r—

| >

> SRS

10/ §
N SRS
(&
< “
@@ <
L




N-LU169M NRG TENDL-2017, AKONING
Photon emission for (n,pa)
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Photon emission for (n,pt)
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Photon emission for (n,da)
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N-LU169M NRG TENDL-2017, AKONING
thermal capture photon spectrum
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14 MeV photon spectrum
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MeV/collision

N-LU169M NRG TENDL-2017, AKONING
Particle heating contributions
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Recoll Heating
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Cross section (barns)

N-LU169M NRG TENDL-2017, AKONING
Particle production cross sections
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protons from (n,n*)p

ol Mllmm

g 7 /MJWM >
0 J SN
L P ¥
10 o @\‘2’@
S <2
(&
= < <

2V




N-LU169M NRG TENDL-2017, AKONING
protons from (n,2np)
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protons from (n,3np)
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protons from (n,npa)
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protons from (n,p)
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protons from (n,pd)
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deuterons from (n,x)
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deuterons from (n,2nd)
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deuterons from (n,n*)d
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deuterons from (n,d)
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deuterons from (n,pd)
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deuterons from (n,da)
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tritons from (n,pt)
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he3s from (n,x)
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alphas from (n,2n)a
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alphas from (n,3n)a
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alphas from (n,2a)
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