Cross section (barns)

N-DB270 NRG TENDL-2017, AKONING

Principal cross sections

10°
10°
101 } \%
10°
10—
— total
—— absorption
) — elastic
10" —— gamma production
-3
£ P O s » "
10 10 10 10 10 10 10

Energy (MeV)




N-DB270 NRG TENDL-2017, AKONING
Non-threshold reactions
| | | | |

10° -

fission

Cross section (barns)

-3
10 | | | | |

[ [ [
101t 10 10”7 10 10

Energy (MeV)




Cross section (barns)

N-DB270 NRG TENDL-2017, AKONING
Non-threshold reactions

10 -

H

ol
SN
|

[HEN

=)
a1
|

[N

=)
(o))
I

=

ol
~
I

=

ol
0o
I

=
oI
(o)

(n,a)

o|

[ [ [ [
10 10”7 10 10

Energy (MeV)




Cross section (barns)

N-DB270 NRG TENDL-2017, AKONING
Principal cross sections
| | |

total
absorption
elastic
gamma production r

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

Energy (MeV)




[N
=
N

&

=
o

1
(o0}

=
o

(I
[HEY

|
e

=

[N
o N
o1 1 1 1 [ | [ | | |

Cross section (barns)
|_\

[REN
\l

=
ol

N

=
oI

N-DB270 NRG TENDL-2017, AKONING
Non-threshold reactions
|

— fission
— (n,n%)a
2n)a
(n,gma)
n,Q)

I I
50 100 150 200

Energy (MeV)




Cross section (barns)

10

= = = = =
oI oI oI oI oI
IC—D‘ O (06} ~ (@))]

=

oI
BN
[EEY

=
ol

=
N

N-DB270 NRG TENDL-2017, AKONING
Non-threshold reactions
| |

— (n,a)

I I I
0 5 10 15

Energy (MeV)

20

25 30




N-DB270 NRG TENDL-2017, AKONING
Inelastic levels

2.5

*1073

= = N
o & o
| | |

Cross section (barns)

O
&
|

0.0

— (n,n*1)

10

I
15

Energy (MeV)

20

25

30




Cross section (barns)

N-DB270 NRG TENDL-2017, AKONING
Threshold reactions

0.5

o o
w EAN
| |

—
N
|

=
=
I

0.0

(n,x)
(n,2nd)
(n,2n)
(n,3n)
(n,3n)a

20 40 60

I I I
80 100 120

Energy (MeV)

I
140

I
160

I
180

200




Cross section (barns)

N-DB270 NRG TENDL-2017, AKONING
Threshold reactions

3506
*10
— (n,n*)p
3004 —— (n,n*)d L
—  (n,n")t
— (n,4n)
o50-f — (M2P) L
200 — —
150 — —
100 — —
50 — —
0 | | | - N | =T
0 5 10 15 20 25 30

Energy (MeV)




N-DB270 NRG TENDL-2017, AKONING

Threshold reactions

1800

*107°
1600 —

= =

o N

o o

o o
| |

800 —

600 —

Cross section (barns)

400 —

1400 -

(n,3np)
(n,n*c)
(n,d)
(n,t)
(n,hel)

15 20 25 30
Energy (MeV)




N-DB270 NRG TENDL-2017, AKONING

angular distribution for elastic

,

i

i }’ S
PN
3. s =)
1875 jﬁﬂ g Q}®\
27 b gjﬂg% <
%® QO e >>>;
o O




N-DB270 NRG TENDL-2017, AKONING

angular distribution for elastic

SR\ N\SXY




LYoniCos

N-DB270 NRG TENDL-2017, AKONING
angular distribution for (n,n*1)




Fission nubar

N-DB270 NRG TENDL-2017, AKONING
Total fission nubar

8.0 '

7.5

7.0 —

6.5 —

6.0 —

5.5

5.0 —

4.5 i i i
0 50 100 150

Energy (MeV)

200




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,x)

3 4
10
A q§

72 1
¢ 10
=1
’é A
g g

o

\%Q




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,2nd)

210 S
2 g N
0 A XN
.3 A &
p S NS
0-~" VD
10 Q;\Q.)
AN <SS
DN &S
<, ¥ >




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)

~ A
% ‘ \\\
0 - .. >
- 10 o
d) A v
% UL >
9 O’Z/ ) @Q@
N
> 1 0/ \®\
S Sl
S Yo
S .
S, So




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,3n) w
1A \\\\\

) S
- 10 &
@ p L
Z L >
% 34 l/ WV N
o1V =~
S NSRS
S XS %




N-DB270 NRG TENDL-2017, AKONING

—
O\

LronitieN
—
o

’z)(o Q\

=
\




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)a

10 (L
P Iﬁ“ﬁ\%\ >




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,2n)a

LronieN




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,3n)a

é >
— = Q
g S
5’, 3 > SF

0" S

10 S QQ;\Q.)

= >
Ky
& ¥ <
< &




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)p

10
éloll/ LJ#
27 ISSSN >
¢ SNES
o >
© < TS
/)6), <5
QP 90 S




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)d

é 10 < <
g7, S
5 T
o =

< <&

S S
<, Yo
<.
Qk {6\ %




TraninveN
Y,
0
7

3 X

~ =
10 SIS

— Q/Q
Sy
DS >
~
2

N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,n*)t \‘




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,4n) |

0,1/ SO
7 ? &
Z L~ &
’é 3 ~ Ve AN
510 | X
o v QQ)\Q?
o - SR
S
<.
R RN




N-DB270 NRG TENDL-2017, AKONING
Neutron emission for (n,2np) ‘

1 >
% 10 p <
zZ &
“ ® =
0, ,3/ \@
10c~ P &S
< <
'S.@c* >
S, %o




N-DB270 NRG TENDL-2017, AKONING

Neutron emission for (n,3np)

\

e
210 B
2 N
5 34
1007
é)
S
Q@ﬁ o) ~N-
7 S ,»b‘




N-DB270 NRG TENDL-2017, AKONING

Neutron emission for (n,n*c)

NS\NCOQ




*1073

Delayed nubar

N-DB270 NRG TENDL-2017, AKONING

Delayed nubar

9 I

8_

\l
|

(®))
|

ol
|

0 50

I I
100 150

Energy (MeV)

200




Probability

N-DB270 NRG TENDL-2017, AKONING
Delayed neutron spectra

=
oI
=

— group 1 frac 0.0010 decay/shake 1.300E-10
—— group 2 frac 0.3712 decay/shake 2.821E-10
— group 3 frac 0.1433 decay/shake 9.315E-10
— group 4 frac 0.1803 decay/shake 2.589E-09

=
oI
N

—— group 6 frac 0.0722 decay/shake 5.231E-09

107 10 10 107
Energy (MeV)

1071

10°




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,x)

LronieN
\

N
\




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,2nd)

LronieN
\

™
\




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,2n)

:

A

0
zZ

:

o

100

~
«j:@e <
L

&
.@)&

¥
<<




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,3n)

AN

5 0
Z 1 N
% g
Z ASTINEN
Y %
<<
N
<
«j:@e ~




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,n*)a

%101/ \

2 -
Jz.

2 A A A NE PN
0*100/ &S

SRS
‘5/\@\7 <>
L




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,2n)a

T

>
>
4 >
100/ <<,§
>
<
//@e <
S/
—/




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,3n)a

- 1
0 40
21 )
:‘é 1
o A
10 \9
S (o
S

s

=
SRS
N
<




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,n*)p

0

\\\%

% 40 “| ©
o -
5
5/, 0,1: §Q$\
< <
/// <>
%@




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,n*)d

LronitieN
S
Q

\ \ \
%




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,n*)t

:
- -
2 KN
o I
100 P oS
«j:@e >
L




N-DB270 NRG TENDL-2017, AKONING

Photon emission for (n,4n)
10jL i \\/\\

7 10
2800 ©
5 >
o N
10o VS
< N >
L




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,2np)

0/
%10 >
24
2 >
4 SN
> o2 S
100 P oS
< S
//@J S
S/
—/




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,3np)

LronieN




N-DB270 NRG TENDL-2017, AKONING

Photon emission for (n,n*c)

NS\NCOQ




N-DB270 NRG TENDL-2017, AKONING

Photon emission for (n,gma)

NS\NCOQ




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,p)

LronieN




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,d)

LronieN




N-DB270 NRG TENDL-2017, AKONING

Photon emission for (n,t)

LronieN
\

—
\

\

€

\
\
& 4




N-DB270 NRG TENDL-2017, AKONING
Photon emission for (n,he3)
‘K
3 |
10 ‘h

S
AP &
v 10 v
zr
2
0105/
‘5/\@\7 <>
L




N-DB270 NRG TENDL-2017, AKONING

Photon emission for (n,a)
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