Cross section (barns)

FM260 NRG TENDL-2015, AKONING

Principal cross sections

10* —

total
absorption
elastic

gamma production

) \wm
'Mll

|
107’

| | |
10 10

Energy (MeV)

|
1071




FM260 NRG TENDL-2015, AKONING
resonance total cross section

10°

1 —— total

Cross section (barns)
o
N
I

10*

107
Energy (MeV)

107




FM260 NRG TENDL-2015, AKONING
resonance total cross section

10° -
] total
— |
=
®©
=)
(- 102— -
e
0
(D]
N
N
N
O
101_ \J l_—
10™ 10°3

Energy (MeV)




FM260 NRG TENDL-2015, AKONING
resonance total cross section

total

=

o
N
|

Cross section (barns)

=
o
=
| |
—
—
—

|
o|
w

Energy (MeV)

1072




FM260 NRG TENDL-2015, AKONING
resonance total cross section

10*

1 — total

Cross section (barns)

10!
Energy (MeV)

102




FM260 NRG TENDL-2015, AKONING
resonance absorption cross sections

103 - | | |
- capture
1 ———-- fission
2 | L
w107 3 i
- 5 E
— ] R
(qv) 1 C
@)
~ . -
(-
() 10" = £
= . I
O E iE
(D) 7 it
7)) . it
7 | '
1
o 100 = e
— 5 ' E
o i
w4 3
107 10

Energy (MeV)




FM260 NRG TENDL-2015, AKONING
resonance absorption cross sections

| 1 I | ________ 1 ________ ] ___E__ |

e e e —

-~

——= T T T T

—-———_
~~

1073

\
]
\\\
I//
N
\
)
/
7/
7
\\
\\\\\\ ] <
\\\\\\\ 1
] ________ 1 _ﬂ______ 1 ________ 1 ________ 1 m_
™ — o T 9
o o o o o o
— — — — — —

(suJeq) uonoas ssoI)D

Energy (MeV)




Cross section (barns)

FM260 NRG TENDL-2015, AKONING
resonance absorption cross sections

102 =

capture
fission

Energy (MeV)

|
o|
N




Cross section (barns)

FM260 NRG TENDL-2015, AKONING
resonance absorption cross sections

-
-~
~

10° — ]E‘Igglt(;irr]e ___________________________
101 -
1072 -
1073 -
1074 -
10* ' .

Energy (MeV)




Cross section (barns)

FM260 NRG TENDL-2015, AKONING
Non-threshold reactions

104 I I I I I

fission

|

o
=
I

[EEY

o
o
|

|

oI
(BN
I

|

ol
N
I

[ [ [
10 10

Energy (MeV)

H
o
=
=
H
o|
(e}
H
o
~




FM260 NRG TENDL-2015, AKONING
Principal cross sections

8 I I I

total O
absorption
elastic

gamma production r

\l
S

o
|

ol
|

w
|

Cross section (barns)
N
I

N
I
I

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

Energy (MeV)




Cross section (barns)

FM260 NRG TENDL-2015, AKONING

Non-threshold reactions

|
N_-
| —— fission
1 | —— (hgma)

10" —— (na)

103

10

10"

107

| | |
0 50 100 150

Energy (MeV)

200




FM260 NRG TENDL-2015, AKONING
Inelastic levels

1.0 '

— (n,n*1)

o
)
|

o
o
|

Cross section (barns)
o
N
I

—
N
|

I I I I I
5 10 15 20 25

Energy (MeV)

o
o
O—%

30




FM260 NRG TENDL-2015, AKONING
Threshold reactions

350, '
e
107
4 — (n,2nd) L

300-| — (o
— —— (n,3n)
7))} - e
C 250 (n.ma -
T
=)
— 200 — L
O
S .
D 150 —
w
(7))
© 100 -
@)

50 — V —

0 /¥ | | |
0 50 100 150 200

Energy (MeV)




FM260 NRG TENDL-2015, AKONING
Threshold reactions

53 | |
o
1 — (n,2n)a
— (n,3n)a
— (n,n*)p
4 — (n9d B
g —  (n,n"t
(qv)
o
\./3— -
c
O
0
5}
" 2 L
w
w
o
@)
1- e
0 | | i — i
0 5 10 15 20 25 30

Energy (MeV)




FM260 NRG TENDL-2015, AKONING
Threshold reactions

350 ' '
*1073
(n,n*)he3
= (n,4n) &

300 (n'2np)
—_ (n,3np)
(0]
C 250
®©
L
— 200 —
O
E
D 150 -
w
(7))
© 100
@)

50
0 i i i — i
0 5 10 15 20 25 30

Energy (MeV)




FM260 NRG TENDL-2015, AKONING
Threshold reactions

3.0, ' '
*10
— (n,p)
— (n,d)

251 — (ny) B
- ——  (n,he3d)
g — (n,2p)
@ 2.0 .
L
S
= 1.5— .
O
s}
(7))
N 1.0— L
o
@)

0.5 .

0.0 i | | | |

0 5 10 15 20 25 30

Energy (MeV)




LYoniCos

FM260 NRG TENDL-2015, AKONING
angular distribution for elastic




FM260 NRG TENDL-2015, AKONING
angular distribution for elastic

LYoniCos
PN
Q\ Y) AN
Q =
s e
J 7/rgrf
\700
9 9
e 4,
IR
2
%
\7(90
800

S <
D SN
S \ - <
o WGP S
@ o W RN
LB, o 1 [1S
> To W
Yo >




FM260 NRG TENDL-2015, AKONING

angular distribution for (n,n*1)

SO0\




Fission nubar

FM260 NRG TENDL-2015, AKONING
Total fission nubar

8.0

7.5

7.0 —

6.5 —

6.0 —

5.5

5.0 —

4.5

I
0

50

I I
100 150

Energy (MeV)

200




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,x)

3 4

10
A q§

72 1
2 10

’é A

g g
o

S




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,2nd)

SO
7, 1 >
% 10 ) S
9 N AN
5’, Vv %
o’ S &
n
Ky < > <
®Q < .
<. @ ~
=
<z D




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,2n)

] 5
g 10 J <
s 1 N
% q«w >
v JJ\ <
o 3 N
<&
&, Yo
S >
< ~-
<, o
<.
L S5 <o




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,3n) ’
S \\\ I

S

7 10 \ ~>
(&) B o
Z )N >
9 3. Q/ ™~ AL
3 10 S ¥
P P S

S SCERN

'\%Q 5 >
., %S SV




FM260 NRG TENDL-2015, AKONING

Neutron emission for fission

1= 7

\\\\\\\\\

NOIHWEN




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)a

LronitieN
— —
L O
S ()
\ \ \ \
= =
J I =




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,2n)a

7
Z < IR
s,
b A7
100 o
- S
<S5, 2L




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,3n)a \H

0 >
A v
Z >
5 >
0 3 SANp
o 10 P P

o o =S

© < TS

<S5, 2L




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)p

72 10
)
2
2 ]
g 10’0/
'S.@c* < >
<, Yo




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)d

LronitieN
\A
(D
\

N
\




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)t

é 10 <
5 T
o 03; . &
1 (&4 Q;\Q.)
<SS
S S




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,n*)he3

LronieN

N
\




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,4n) |

O,l/ S

7 ? > &
o

% /\j\ S
0 0,3/ ~L_ T
o 1V N

o f\',‘/Qq}@

- S > <

<
<
R RN




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,2np)

TranineN
—
O \
N

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




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,3np)

% 10
z . &
2 >
g B %\$
AN
- < > <
S >
<, ~
o,
ZE RN




FM260 NRG TENDL-2015, AKONING
Neutron emission for (n,n*c)

LranieN
\A
\ \

—7
%
a—
—

—— %,
%
[
=
[
A
[ %
_
[/

&
AN !
P &
ﬁ
Q)\%
<




| -

O
>

a

n

[

Delaye

FM260 NRG TENDL-2015, AKONING
Delayed nubar

3400 '
*107°
3200 —
3000 —
2800 —
2600 —
2400 —
2200 —

2000 —

1800 —

1600 —

1400 i i i
0 50 100 150

Energy (MeV)

200




Probability

FM260 NRG TENDL-2015, AKONING
Delayed neutron spectra

=
oI
=

—

— group 1 frac 0.0109 decay/shake 1.490E-10
— group 2 frac 0.3209 decay/shake 2.870E-10
— group 3 frac 0.1527 decay/shake 1.027E-09
—— group 4 frac 0.2641 decay/shake 3.130E-09

=
oI
N

—— group 6 frac 0.0556 decay/shake 2.577E-08

107 10 10 107
Energy (MeV)

1071

10°




FM260 NRG TENDL-2015, AKONING
Photon emission for (n,x)

A ““

-
7 10
)
% J
? X
e 3/ N
g 10~ \.@\

<
L

q§
S
N
S
&
S
<<




FM260 NRG TENDL-2015, AKONING
Photon emission for (n,2nd)
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