Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Principal cross sections

!

| | | |
10% -
10° —
10% —
10" -
iR
10° -
— total
—— absorption
-1 — elastic
10~ —— gamma production
-2
10 A1 10 4 a9 AnB8 AnT An6 AaB a4 3
10 10 10 10 10 10 10 10 10 1

‘
02 1c|)'1 1(|)° 1

Energy (MeV)

|
01




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
resonance total cross section

10% =

1 — tptal

=

o
w
|

|

Cross section (barns)
o
N
I
I

|

o
[N
I

I

=
o
o

1073

H
oI
N

Energy (MeV)




Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC

resonance total cross section

1 — total

Energy (MeV)




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
resonance total cross section

1 —— total

=
o
N
|

Cross section (barns)

10°

107
Energy (MeV)

1071




Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
resonance absorption cross sections

10° -

=
o
N
|

=
o
=
I

|

Ol
N
I

=
o
= o
|

q

apture

H
oI
N

Energy (MeV)

1073




Cross section (barns)

.
-

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
resonance absorption cross sections

capture

=
o
N
|

—_—
—

W U\J Iy

|
o|
w

Energy (MeV)




Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
resonance absorption cross sections

10° -
—+ cdpture

H
o
o

=
oI
(BN

=
o
w
I
—
e
-

=
oI
LN

|
o|
N

Energy (MeV)

1071




Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC

UR

total cross section

|

o
[EEN
I

— Inf. Dil.
—— 100b
— 1b

/A

1072

1 I 1 1 1 1 1 1 1 1
10t 10"

Energy (MeV)




Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC

UR

elastic cross section

|

o
[EEN
I

— Inf. Dil.
—— 100b
— 1b

2

1072

1 I 1 1 1 1 1 1 1 1
10t 10"

Energy (MeV)




Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
UR capture cross section

|

=
[N
I

— Inf. Dil.
— 10Qb
— 1b

1072

"
1071

Energy (MeV)

10°




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Heating
| | |

— heating

Heating (MeV/reaction)

[ [ [ [ [ [ [ [ [ [ [
10t 101° 10° 10® 107 10° 10° 10% 102 107 10t 10° 10%

Energy (MeV)




Damage (MeV-barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Damage

=

oI
(RN
I

=

ol
N
I

=

ol
w
I

=

=
I
I

—— damage

10t 101° 10° 10® 107 10° 10° 10% 102 107 10t 10Y

Energy (MeV)




Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Non-threshold reactions
| | | |

3 | — (n,gma)
10 nonelastic

[N
o
N
I

=
o
=
I

BN

o
o
|

lLII
[ [ [ [ [ [ [ [ [
101 101% 10° 10® 107 10° 10° 10* 10° 102 10! 10

Energy (MeV)




Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Non-threshold reactions

10° -

=
o
N
|

=
o
=
I

=

o
o
|

— (n,gma)

\Lli

[ [
10t 101° 10° 10® 107 10° 10° 10% 102 107 10t 10Y

Energy (MeV)




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Principal cross sections

10 I I I

— total
— absorption

0o
|

elastic
gamma production

Cross section (barns)
N
IIIIj/
I

0 i i i i i | 1 1
2 4 6 8 10 12 14 16 18 20

Energy (MeV)




Heating (MeV/reaction)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Heating

— heating

0‘\/

-7 i i i

0 5 10 15
Energy (MeV)

20




Damage (MeV-barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Damage

350 '
*1073

300 —

—— damage

[y = N N
o o) o a1
o o o o

| | | |

o)
o
|

0 i i i i i i i i i
0 2 4 6 8 10 12 14 16 18

Energy (MeV)

20




Cross section (barns)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Non-threshold reactions

=

o
o
I

[EEY

oI
=
I

=

oI
N
I

|

ol
w
I

d)

nonelastic

I I I I I I I I
4 6 8 10 12 14 16 18

Energy (MeV)

20




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Non-threshold reactions

=

oI
N
I

Cross section (barns)
S
w
I

(n,gma)

I I I I I I I I
4 6 8 10 12 14 16 18

Energy (MeV)

20




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Inelastic levels

1.2

=
o
I

o
)
|

Cross section (barns)
o o
IN o
I I

—
N
|

o
o
o

(n,n*1)
(n,n*2)
(n,n*3)
(n,n*4)
(n,n*5)

I I I I I
8 10 12 14 16 18

Energy (MeV)

20




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Inelastic levels

180 ' '
*1073
160 — - i
(n,n*6)
N —  (n,n*7)
140 - — () .
) — (n,n*9)
- — (n,n*10)
@ 120 — .
L
c i L
5 100
o 80— L
(7))
»H 60— -
o
O 4o- L
20 — i
0 i i i i | i 1 1
0 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC

Inelastic levels

140

*1073
120 —

=

o

o
|

o0
o
|

60 —

40 —

Cross section (barns)

20 —

(n,n*11)
(n,n*12)
(n,n*13)
(n,n*14)
(n,n*15)

I I I I I
10 12 14 16 18

Energy (MeV)

20




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Inelastic levels

80 | |
*107
— (n,n*16)
— (n,n*17)

— — (n,n*18)
) 60 — — (n,n*19) B
- — (n,n*20)
®
=
g
= 40 — m
(&)
Q
n
%))
)
O
QO 20 —

0-— | | | | | | | |

2 4 6 8 10 12 14 16 18 20

Energy (MeV)




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC

Inelastic levels

70

*1073
60 —

Cross section (barns)
N w iy Ul
o o o o

I I I I

=
o
|

(n,n*21)
(n,n*22)
(n,n*23)
(n,n*24)
(n,n*25)

I I I I I
10 12 14 16 18

Energy (MeV)

20




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC

Inelastic levels

60 '
*10™
— (n,n*26)
50 —— (n,n*27)
— (n,n*28)
— (n,n*29)
— (n,n*30)

N
o
I

Cross section (barns)
S
I

20—
10 —
0 | | T 1
2 4 6 10 12

Energy (MeV)

14

16

18




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC

Inelastic levels

30

*1073

N
ol
I

N
o
|

Cross section (barns)
= =
o o1
I I

ol
|

— (n,n*31)

I I I I I
10 12 14 16 18

Energy (MeV)

20




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Threshold reactions

1.6 ' '

1.4

=
N
|

=
o
I

Cross section (barns)
o
oo
I

0.6 —

0.4 —

0.2

0.0 I T i - 1 I
8 10 12 14 16 18 20

Energy (MeV)




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Threshold reactions

2.0 ' ' '

1.8

Energy (MeV)




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Threshold reactions

10 I I I

w1 -3
10 — a)

0o
|

Cross section (barns)

0 B | | | | |

2 4 6 8 10 12 14 16 18
Energy (MeV)

20




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC

Threshold reactions

70

*107
60 —

Cross section (barns)
N w D Ul
o o o o

I I I I

=
o
|

(n,xp)
(n,xd)
(n,xt)
(n,xhe3)
(n,xa)

I I I I I
10 12 14 16 18

Energy (MeV)

20







MAT=4237 ACE FILE PRODUCED AT NEAWITH NDEC

angular distribution for (n,n*1)
;

LYoniCos

d}Q

§
@0\(?0 0
\




MAT=4237 ACE FILE PRODUCED AT NEAWITH NDEC

angular distribution for (n,n*2)
|
Ve
: ~

10 ‘
N )
Q )
0
,é ~—
o
< 0/
o G
O\S‘ 2 e, >>
e . 4




MAT=4237 ACE FILE PRODUCED AT NEA

ITH NDEC
angular distribution for (n,n*3)

(ﬂ ‘\/Q
Q S
0 e
2 >
& P
<z 5 P S
< N ﬁg &
“s PP e =
= o >
Sy & ¥




LoniCos

MAT=4237 ACE FILE PRODUCED AT NEA,
angular distribution for (n,n*4)

ITH NDEC




LYoniCos

MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*5)

ITH NDEC




MAT=4237 ACE FILE PRODUCED AT NEA

ITH NDEC
angular distribution for (n,n*6)

LYoniCos -
v J
- /
; : —

> >
N
Sl >1 > '\()/ SN
’ Jﬁ S ¥
<
D
. o S
’>® z




LYoniCos

MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*7)

ITH NDEC




LYoniCos

MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*8)

ITH NDEC




LYoniCos

MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*9)

ITH NDEC




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*10)

LYoniCos
\.A
o
5 o
\ N R W W W\ —

ITH NDEC

-




LYoniCos

MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*11)

ITH NDEC




MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*12)

ITH NDEC

~-

LOnICoS
P
()
’ o
\ (R W VL W O\ B




LYoniCos

MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*13)

ITH NDEC




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*14)

LYoniCos
\.A
o
5 o
A DN W W WA W\ —

ITH NDEC

\

\

>
> >
< <
\ s
S

-




MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*15)

ITH NDEC

P‘Q\)\C’Q%
P
O
’ (@)
\ IR N O W O\ -




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*16)

LonlCas
\.A
()
5 o
\ N R W W W\ —

ITH NDEC

\

N

>
S e
< <
\ >>>>> ~
Sl

-




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*17)

LYoniCos
\.A
o
5 o
A DN W W WA W\ —

ITH NDEC

-




LYoniCos

MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*18)

ITH NDEC




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*19)

LonlCas
\.A
()
5 o
\ N R W W W\ —

ITH NDEC

-




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*20)

LonlCas
\.A
()
5 o
\ N R W W W\ —

ITH NDEC

-




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*21)

LYoniCos
\.A
o
5 o
A DN W W WA W\ —

ITH NDEC

\

)

>
>
< <
\ >>>>’ ~
Sl

-




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*22)

LYoniCos
\.A
o
5 o
A DN W W WA W\ —

ITH NDEC

\

)

>
>
< <
\ >>>>’ ~
Sl

-




LYoniCos

MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*23)

ITH NDEC




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*24)

LYoniCos
\.A
o
5 o
A DN W W WA W\ —

ITH NDEC

\

)

>
> >
S
’ <

-




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*25)

LYoniCos
\.A
o
5 o
\ N R W W W\ —

ITH NDEC

\

\

>
> >
>>' >
’ Ve

-




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*26)

LYoniCos
\.A
o
5 o
\ N R W W W\ —

ITH NDEC

\

\

>
> >
< <
\ s
S

-




MAT=4237 ACE FILE PRODUCED AT NEAWITH NDEC

angular distribution for (n,n*27)

0 4
10 \
5
0
%
v
o
<5
s jjﬂg
% “o. >>§ o
/’>® 0.,5\ g

>
> >
D y”
S




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*28)

LonlCas
\.A
()
5 o
\ N R W W W\ —

ITH NDEC

-




LYoniCos

MAT=4237 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*29)

ITH NDEC




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*30)

LonlCas
\.A
()
5 o
\ N R W W W\ —

ITH NDEC

\

)

>
S
< <
\ >>>>> ~
Sl

-




MAT=4237 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*31)

LYoniCos
\.A
o
5 o
A DN W W WA W\ —

ITH NDEC

\

)

>
> >
SR
’ <

-




MAT=4237 ACE FILE PRODUCED AT ITH NDEC
Neutron emission for (n,2n) ‘

% 10 ™
Z - PN <
5 B
0 N o D
0% .3 ~ \@
100/ ®®
VoS
Sy S
S
Q@, <o ™




MAT=4237 ACE FILE PRODUCED AT NEAWITH NDEC
Neutron emission for (n,3n)

/

LranieN
\.A
. S
NN
3
0
J)
%

>
>
~S \
10 S _F
S o N
AN
N -
Qo S
S N
< <D
<z < oF




MAT=4237 ACE FILE PRODUCED AT NEAWITH NDEC
Neutron emission for (n,n*)a ‘
\\\\ -

N

710 ‘ah
2’ M
£ 7 >
’é SV S
% 03j RS ﬁ\@
10 Q;\Q.)
< TS
-S'® ~ o
()
< S >




MAT=4237 ACE FILE PRODUCED AT ITH NDEC
Neutron emission for (n,n*)p \‘

g
Z 10 2
x PN
2 >
g 3 ~> \@é\
105" o >
- <5
e ¥ S
<, &




MAT=4237 ACE FILE PRODUCED AT ITH NDEC
Neutron emission for (n,n*)d

LronieN




MAT=4237 ACE FILE PRODUCED AT
Neutron emission for (n,n*c)

LronieN

W
\

=

2










MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
thermal capture photon spectrum
| |

|

o
=
I

=

o
(@)
|

Gamma Prod (barns/MeV)
S
IH

=
oI
N
I
=

I I I
4 6

Gamma Energy (MeV)

o
N




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
14 MeV photon spectrum

10% -

Gamma Prod (barns/MeV)
= = = = = =
o o o o o o
S N NN
I I I I I

[N

)
(o))
I

=
oI
\l

o

I I
10 20

Gamma Energy (MeV)

30




MeV/collision

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Particle heating contributions

200
*1073
180
160
140
120
100
80 —
60 —
40 —

20 —

protons
deuterons
tritons
he-3
alphas

0
2

Energy (MeV)

20




Heating (MeV/reaction)

MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Recoll Heating

4 |

recoil heating

O——\/

-8 | | |

0 5 10 15
Energy (MeV)

20




MAT=4237 ACE FILE PRODUCED AT NEA WITH NDEC
Particle production cross sections

70

*107
60 —

Cross section (barns)
N w D Ul
o o o o

I I I I

=
o
|

protons
deuterons
tritons
he-3
alphas

o -

I I I I I
10 12 14 16 18

Energy (MeV)

20




MAT=4237 ACE FILE PRODUCED AT
protons from (n,xp)

N
\

LronitieN
\
/[
/
/[
/[




MAT=4237 ACE FILE PRODUCED AT
deuterons from (n,xd)

ITH NDEC

1 >
z J
% > /J
610 L8

(&

S




MAT=4237 ACE FILE PRODUCED AT
tritons from (n,xt)

0
él g /
[ o
2 J e
0 % N
510 \ > &
< &>
SV S
® '\S\
S S
RN ¢




MAT=4237 ACE FILE PRODUCED AT
he3s from (n,xhe3)

c
g A7
O
1 o
e o S
<,
<.
Qk {6\ D

ITH NDEC




MAT=4237 ACE FILE PRODUCED AT
alphas from (n,xa)

ITH NDEC

ranineN
W
\




