Cross section (barns)

LU182 NRG TENDL-2015, AKONING
Principal cross sections

I I I I I
10%* —
10° —
10° —
10t
100 — — total
—— absorption
— elastic
- —— gamma production
g = JAmmap
I I I I I I

I I
101 107 1077 107 107
Energy (MeV)




LU182 NRG TENDL-2015, AKONING
resonance total cross section

10% =
E —— total
)
S 0= -
@
=7
(=
O
G I
I = -
V)
V)
o
@)
101—: L
10'6 10-5

Energy (MeV)




LU182 NRG TENDL-2015, AKONING
resonance total cross section

10% =
E —— total
)
= 103—_ —
@© g
~J ]
- ]
s 1
48' -
" 10% - -
(7))
7))} -
O C
(@) i
0 L\\u MK:—
107 107

Energy (MeV)




LU182 NRG TENDL-2015, AKONING
resonance total cross section

10°

total

=

o
N
|

Cross section (barns)

|
o
[N
I
[ <

Energy (MeV)




LU182 NRG TENDL-2015, AKONING
resonance total cross section

4 —+— total

=

o
N
I

I

Cross section (barns)
o
=

10 107
Energy (MeV)




LU182 NRG TENDL-2015, AKONING
resonance total cross section

10*

1 — total

Cross section (barns)

10!
Energy (MeV)

102




LU182 NRG TENDL-2015, AKONING
resonance absorption cross sections

10

=
o
w

=
o
N

Cross section (barns)

capture

T |||||||| — 1 1 |||||||

Energy (MeV)

|
o|
(6]




Cross section (barns)

=

o
o
|

LU182 NRG TENDL-2015, AKONING
resonance absorption cross sections

H .

capture

=
o
N
|

|

o
=
I

=
oI
[IEN

|
o|
(6]

Energy (MeV)

107




Cross section (barns)

LU182 NRG TENDL-2015, AKONING
resonance absorption cross sections

100—%u | | |
AUV
S WUl

Energy (MeV)




Cross section (barns)

LU182 NRG TENDL-2015, AKONING
resonance absorption cross sections

10% -

capture

|
o
=

H
o
o

|

oI
(BN
I

Energy (MeV)

|
o|
N




LU182 NRG TENDL-2015, AKONING
resonance absorption cross sections

capture

[HEN

<)
w
I

Cross section (barns)

10!
Energy (MeV)

102




Cross section (barns)

|

oI
(BN
I

LU182 NRG TENDL-2015, AKONING

Non-threshold reactions

=

o
o
|

|

ol
N
I

— (n,gma)
— (n,a)

o|

107
Energy (MeV)




LU182 NRG TENDL-2015, AKONING
Principal cross sections

14 I I I

total

absorption

elastic

gamma production

=
N
I

=

o
|
I

Cross section (barns)

0 i i i i i i i i i
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




Cross section (barns)

1072

H
ol
1SN

=
oI
(o)

[HEN
<)
oo

|

=
[N
o

14
10 i i i i i

LU182 NRG TENDL-2015, AKONING
Non-threshold reactions

0 5 10 15 20 25 30
Energy (MeV)




Cross section (barns)

*1073

LU182 NRG TENDL-2015, AKONING

Inelastic levels
300 '

N

o)

o
|

N

o

o
|

=

a1

o
I

100 —

o)
o
|

— (n,n*1)

I I I
15 20 25

Energy (MeV)

30




LU182 NRG TENDL-2015, AKONING
Threshold reactions

2.5 '
— (n,X
(n,2nd
(n,3n)
/\20_ ? (n,3n) —
g — (n,N%)a
©
O
~ 1.5 B
-
9
O
Q
N 1.0 B
0N
n
o
O
0.5 L
0.0 i i i
0 50 100 150 200

Energy (MeV)




LU182 NRG TENDL-2015, AKONING
Threshold reactions

353
1 -
1 — (n,2n)a
304 —— (n3na
— (h,n")p
— — (n,n*)d
0 S *
= o5 | (n,n*)t
®
=
c 20
O
g
7 15
7))}
7))
O 10—
O
5_
0 | | — N |
0 5 10 15 20 25

Energy (MeV)

30




LU182 NRG TENDL-2015, AKONING
Threshold reactions

2.5 ' '

= = N
o & o
| | |

Cross section (barns)

O
&
|

0.0 =4

I I I
0 5 10 15

Energy (MeV)

20

25

30




LU182 NRG TENDL-2015, AKONING
Threshold reactions

14 ' |

*1073
17

(n,p)
(n,d)
(n,t)
(n,he3)

(n,2p)

=
o
|

Cross section (barns)
oo
I

0 5 10 15
Energy (MeV)

20

25




LU182 NRG TENDL-2015, AKONING

angular distribution for elastic

/
-

10 | )
<
‘o
LK QJ
o 999
(@ O >;
B, o P
> S >
< o O




LU182 NRG TENDL-2015, AKONING

angular distribution for elastic

g%\,
@\, .
O, Ty
L
©
V)
QQ\/ «@
O
%
A Qv
/ wnv W Os
J ‘m"‘lw 0
_— %
= \
= 9
07 (P
RN
OnAUL, ,AAUL,;\.

SO0\




LU182 NRG TENDL-2015, AKONING

angular distribution for (n,n*1)

0
10"
g s
3 s >>' >
% | \ >> -
<o JJﬂ S
Y ;JJJ > <<§\Q)
o I
%o < o >>>>>> >
e C i




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,x)

LronieN




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,2nd) ‘

0’ >
%" S
@, )

Z >
’é O,Z/ Ve NN
<SS
0’10/ "{)’ \®\
<
o < S <&
SN < >
T, @ ™
7 o




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,2n)

A .
Z 10
j P
Y | LN
'S
&
<
S&. © S
S, So




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,3n)

] SO
1 &
é 10 & £
£ - Ve
2 - o
o 37 ST
S o <&
'S.@c* ~<o ~>
L so N




7

LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)a
101 /A \ \\\

S
é 0 -
= S
% “| AN v
o < Qﬁ\
o ) >~

2 >SS

Ry
s <
<, ¥




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,2n)a

] S
é 40 | ©
= = S
% q;\
5o 3 P ¥
100/ S
SIS
T’)
®®Q <
<, =




LronieN

LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,3n)a

Ny |
10 &
. U Vs
%
o &
0,3: Cb‘\/ A§
10 Q;\Q.)
- KRS
S
Co .
s >~ N %
S




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)p

0 1 S
10

7 g &
Z J\/\\ =
% 2 - NN
2 .0 <
> 17 - S &

) S

<
S S




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)d

S
0 - >
% 10 S
ZzZ o>
N
% VN
o 27 ST
100/ > é}®
< < NSRS
QO&Q '\?‘
e, P g%
7 S




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)t

Z >
;- oL
o S S
SSRGS
> > S
o S
= NS <
'S.@c* N'g
< =
s NS
<z o) S




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)he3

LronieN




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,4n) |

0" >
7 ! ) S
% / N\ AV
9 0’3/ w\ (\y Qé\
o1V N

o q')/{\q}@

- S > <
<
S, Yo ~>P
<
R SN




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,2np)

% 100
% )
¢
100 2 =
'S'@O = - NS
< > >




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,3np)

A

= d o
0 q;\
g3 T Q¥
100 @ &
2 WS
S
== S
S
7
.




LU182 NRG TENDL-2015, AKONING
Neutron emission for (n,n*c)

210 v
[ / N\
g S
S & P &
100/ S
N
~<%
S, @ -
S, o




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,x)

&

O
< 25 «
//@@

1z

%f?
=




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,2nd)

1/
10
Dl
v -
Z 10
% /
e
% y
(P4
< = >
2z e
%@7 ~




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,2n)

0’
9V <
%
()
0 2 %
1%
0 2
P v S
S
S, S
L




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,3n)

LronieN




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,n*)a

Tl

1
2101/ ' A
AN =
5/, 0,1: @§$
< <>
/// <>
%@




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,2n)a ‘

S

O/
[ S
5 4 ~
= .0 > XN
1 <

<~

2z <>

%bv
—/




LU182 NRG TENDL-2015, AKONING

Photon emission for (n,3n)a

— —
S

W

\

S

TranineN

&

V)




LronieN

LU182 NRG TENDL-2015, AKONING
Photon emission for (n,n*)p

) Vo
Z \ ~>
i N
10 <&
o '\<’,><</§
< _ < >
%b
=




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,n*)d

ranineN
6 //
5 ‘ /_
9
Q
/)




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,n*)t

. >
0 >
él ) &
< 2Va
\\
0 0 & =
1 <
(% PN
2 ©
< ~
=, N




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,n*)he3

0/

% 1

Z A

5 5

e

o 10
o -

e
S~ o
%@ S




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,4n)

LronieN




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,2np)

O/

% 10

Z A

5 5

e

o 10
< S
S, >

%@7 ,\?‘




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,3np)

— —
S

W

\

S

TranineN

&

V)




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,n*c)

s
-







LU182 NRG TENDL-2015, AKONING
Photon emission for (n,p)
| \\\\\ | S

% 101 | >
- -
2 4 AN
g 100/ &
> <
«j:@e <
L




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,d)

3/

10
7 !
w10
zY
2 ~>
4 JAN
o =
100 '@)@a\\@

«j:@e >

L




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,t)
3 4
10 gE \\\&

S
1/
%10 v
- -
2y RS
&100/ \@
SR Y
«j:@e <
Sy
—




LronieN

LU182 NRG TENDL-2015, AKONING
Photon emission for (n,he3)

S
>
- >
10 >
A ({/\,
S

- > 0 XN

(& ~ <<
N
S _ = >
S v
L




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,a)

$
Sl
SIS

LronieN




LU182 NRG TENDL-2015, AKONING
Photon emission for (n,2p)

3/

10

7 A1

v 10

z

s

g A

100 <
S, >

%@ '\?‘

N




LU182 NRG TENDL-2015, AKONING
thermal capture photon spectrum

102 = |

|

o
=
I

=

o
(@)
I

Gamma Prod (barns/MeV)

|

=
[N
I

I I
0 2 4

Gamma Energy (MeV)




Gamma Prod (barns/MeV)

LU182 NRG TENDL-2015, AKONING
14 MeV photon spectrum
|

I I
0 50 100

Gamma Energy (MeV)

150

200
*1073




MeV/collision

LU182 NRG TENDL-2015, AKONING
Particle heating contributions

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

0 50 100 150
Energy (MeV)

200




LU182 NRG TENDL-2015, AKONING
Recoll Heating

20 '
recoil heating
10 — =
(=
O
O L
m O
2
>
O -10 L
=
(@)
S 20 |
qv)
b
I
.30 - L
-40 | | |
0) 50 100 150 200

Energy (MeV)




LU182 NRG TENDL-2015, AKONING
Particle production cross sections

2.5 ' '
—— protons
— deuterons

,\2-0_ —— tritons B
2, — he-3
- — alphas
©
O
~ 1.5 B
-
9
O
Q
N 1.0 B
0N
n
o
O

0.5 L

0.0 —_— i

0 50 100 150 200

Energy (MeV)




LU182 NRG TENDL-2015, AKONING
protons from (n,x)

b
A
=

7 -
@
2 10 <>
2 i N
% \\\L\L\L\L S JANN
& S <
o O ~>
10o” &>
<
O
S& Y <
<
o, <
L D O

~




LU182 NRG TENDL-2015, AKONING
protons from (n,n*)p

S

0’
é : g /L A
2 . A T
o 40 =

0/ $» ®®

<
<,




LU182 NRG TENDL-2015, AKONING
protons from (n,2np)

A
)
% A
s 10/ ;
AN
S <5 >




LronitieN
\A
(D
\

LU182 NRG TENDL-2015, AKONING
protons from (n,3np)
H ﬂ/ ‘




LU182 NRG TENDL-2015, AKONING
protons from (n,p)

LronieN




LU182 NRG TENDL-2015, AKONING
protons from (n,2p)

0 >
él ] &
5 >
o 4 LGN
o 10 c

o <

> S
TS
S <5 >
<, ~>




LU182 NRG TENDL-2015, AKONING
deuterons from (n,x)

D 3
Z 10 (Y
'l
p y

(&4

SO
®®O ‘ZOO <3
>
Y, <
L OO S




LU182 NRG TENDL-2015, AKONING
deuterons from (n,2nd)

% 10
? 7 \u >
% 3 / N
610 I~ SV

0/ % ®®

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

A
=
=y




LU182 NRG TENDL-2015, AKONING
deuterons from (n,n*)d

z) b
Z >
3%

% 3 VN
1 ASINSE
o 10 K S

o NS Q)@?

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




LU182 NRG TENDL-2015, AKONING
deuterons from (n,d)

g )
% g |
o 10
QO
'S.@c* <o >
S




LU182 NRG TENDL-2015, AKONING

tritons from (n,x)

NOIHWEN




LU182 NRG TENDL-2015, AKONING
tritons from (n,n*)t

7
% >
- 3%
9 S e <z$\
0 NS
R > D
o Q)\Qb
< o S
T &
o, ~
L so N




LU182 NRG TENDL-2015, AKONING
tritons from (n,t)

|

[ frl‘“
_ L ¢ -
a

/ il
P
610 .

'S'@Q 6\90 <~ N




LU182 NRG TENDL-2015, AKONING
he3s from (n,x)

0’
% 1 <S>
% ,A- A / J\Q\Q\ S < <N
2 10 S ¥
510 &

o S

<
S <S>
% <%
<,
Yo, <
27 o O




LU182 NRG TENDL-2015, AKONING
he3s from (n,n*)he3

% 0

® 10

A

9

o 34N

100"

SN, < P
<, %




LU182 NRG TENDL-2015, AKONING
he3s from (n,he3)

ol ’
S

% s &
Z 1 >

- 3%
“ L Vs
PR > &

) N <S>
L <SS
o, ~
L so N




—
=

7 P
29 § S
? <l \}\JQ\N\ =
9 \\} :}\ b QQ Qé\
% ) : ~ @
100 &>
- <
®®O 5 <>
" (&4
e, =
7L OO S

LU182 NRG TENDL-2015, AKONING
alphas from (n,x)

P |
10




LU182 NRG TENDL-2015, AKONING
alphas from (n,n*)a

g i .’”""

. 25
oy
2 10
5 1 W -
v <> )
o 34 > S
100/ N \®
N




LU182 NRG TENDL-2015, AKONING
alphas from (n,2n)a

LronitieN
\A
(D
\

3 .
100/
>
Y
L =
2.




LU182 NRG TENDL-2015, AKONING
alphas from (n,3n)a

z) b

Z

5 4

I

010 L
QO
< S
<~ <o ~>

<, g%




LU182 NRG TENDL-2015, AKONING
alphas from (n,a)

RN il :
p b
;o L > ﬁ@‘ﬁ\
®®
o @):f “
Gz %5 O




