Cross section (barns)

MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC

Principal cross sections

=

o
(@)
I

total

absorption

elastic

gamma production

\J\

| e

=
oI
[IEN

=
o

| | | |
119010 10° 10® 107 10° 10

i”

Energy (I\/IeV)

| | |
103 102 10t 10°




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
resonance total cross section

— total

=
o
w
IIIIII
E—
I

Cross section (barns)
o
N
I
I

10*

107° 107
Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
resonance total cross section

1 — total

Cross section (barns)
o
N
N
I

|

o
[N
I

107

|
o|
(6]

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
resonance total cross section

total

=

o
w
|

|

Cross section (barns)
o
N
I
I

=
o
=
IIIIIZ 1 1 L1 1 111
—

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
resonance absorption cross sections

103 E | | | | | | | | E
E capture -
| ----- fission I:

2
10" = =
7)) o -
E : B
@ ] [

2
(- 107 = =
O s £
) - =
O 1 E
% i B
7)) 100 - =
n S E
o . n
| - =1 -
@) ] [
10_1—5 _______________________ =3

=
o
(o))
=
oI
(6]

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
resonance absorption cross sections

3 capture
10° { ----- fission B

0
-
S
"
c
I3 |
I
7)) !
I
) :' 1
(7)) |: l:
@) i i
| - | 'I 1\
O 11 I| 1l
1 I ) [
1 h A
I i po
1 I h P T L
11 1 h ;v 1y
I I Iy I} \ 1y
1 1 Iy ; \
I\ 1 Iy P N
\ I )N
\\,I \\ . ~~-

—_ e e e == T

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
resonance absorption cross sections

10° — -
capture
-117 fission
2 _
7 10
C ]
| -
(qv]
®)
~
c
e
e
(&)
) I h&
7] 'll \ ::I
% :I:, 'y
o iy :: ;!
e \'H: :' Y\ ! §
2 i ;
‘u|‘ l‘\l N ,1'\
\/ A
I I I I I I I I

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC

resonance absorption cross sections

§
1
1
1
|
|
1
1

1072

(suJeq) uonoas ssoI)D

1073

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
UR total cross section

—— Inf. Dil.
1 — 1000
—— 1b

~~

)]

-

S

S

O

)

-

O

e

&)

@

7y

7))

0

O

S

- W/\_\

10! +——m

1 1 1 1 1 1 1 1 I
10 10

Energy (MeV)

1071




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
UR elastic cross section

— Inf. Dil.
4 — 100b
— 1b
—~
p)
c
—
®
O
—
c
=
e
&)
Q
0p)
)
)
®)
—
O
101 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1

"
10 10

Energy (MeV)

1071




Cross section (barns)

MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
UR fission cross section

101 . ] ] ] II
1 —— nf. Dil.
1 —— 100b
1b
o A \\f\/m :
10-1 I I I || I I I I I I I || LI
10 1072 10t

Energy (MeV)




Cross section (barns)

=

o
o
I

MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC

UR capture cross section

10"

~N—— Inf. Dil

100 b
1b

"
1072

Energy (MeV)

1071




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Heating
| |

10° - — heating

|

o
=
I

=

o
o
|

Heating (MeV/reaction)

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

Energy (MeV)




Damage (MeV-barns)

MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Damage

101 | I

damage

=

o
o
|

=

oI
[BEN
I

|

ol
N
I

v

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

Energy (MeV)




Cross section (barns)

MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC

Non-threshold reactions
| | | |

fission

'Mmr
i

| ] | | | | |
10° 10° 10* 102 102 10t 10° 10t

Energy (MeV)




Cross section (barns)

MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC

Principal cross sections

s I I I I I
/\/\/\ — total
absorption
20 elastic B
—— gamma production
15— B
10 — B
5- .
0 | | | | | | | |

10 12 14 16 18
Energy (MeV)

20




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Heating

100

— heating

b o)) o0
o o o
| | |

| | |

Heating (MeV/reaction)

N
(@
I

I

0 | | |
0 5 10 15 20

Energy (MeV)




Damage (MeV-barns)

MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Damage

300 '

*10°3
—— damage

N

Ul

o
I

N

o

o
I

=

a1

o
I

=

o

o
I

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=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Non-threshold reactions

| | | |
: ISSION
10° - mma)
101 =
107 =
10 =
[ [ [ [ [ [ [ [ [
0 2 A 6 8 10 12 14 16 18 20

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Inelastic levels

1.0 ' '

o
)
|

o
o
|

o
~
I

Cross section (barns)

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Inelastic levels

100 ' '
*107
— (n,n*6)
— (n,n*7)

. 80 — — (n,n*8)
) — (n,n*9)
- — (n,n*10)
®
®)
c
O
O
Q
0 40—
7))}
7))}
O
@)

20 —

0 | | | | |

0 2 4 6 8 10 12 14 16 18

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Inelastic levels

70 ' '
*1073
o — (n,n*11) L
60 — (n,n*12)
— — (n,n*13)
2 — (n,n*14)
C 50 —— (n,n*15) B
®©
=)
— 40 — i
ke
:
D 30— -
(7))
(7))
O 20- -
@)
10 -
0 i | | | | | i | i
0 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Inelastic levels

50 I I
*10°3
— (n,n*16)
— (n,n*17)
— 40 ] (n1n*18) B
2 — (n,n*19)
- — (n,n*20)
©
O
c
O
O
(D)
N 20— £
7))
(7))
=
@)
10 — B
0 | | | | | |
0 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Inelastic levels

50
*10°3
— (n,n*21)
— (n,n*22)
— 40 ] (n1n*23) B
2 — (n,n*24)
=
©
O
c
O
O
(D)
N 20— £
7))
(7))
=
@)
10 — B
0 T | | | |
0 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Threshold reactions

1.4

o o = =
o o) o N
| | | |

Cross section (barns)
o
N
I

— (n,2n)

Energy (MeV)







LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*1)

ITH NDEC







LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA

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




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC
angular distribution for (n,n*4)




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*5)

ITH NDEC




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*6)

_\

0 4
10" °
‘Z ~
o
o K jéﬁ >1 o <<5\Q)
O'S‘/,’) N | a
) S
O

ITH NDEC




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*7)

ITH NDEC




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*8)

ITH NDEC

|
0 4
‘Z ~
o
o
% o >><> >
., ZCs a2
O




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*9)

ITH NDEC




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*10)

ITH NDEC




MAT=9434 ACE FILE PRODUCED AT NEA

ITH NDEC
angular distribution for (n,n*11)
1 \\
0 =
7)) 10 - \ >’>’ ~
0 ] =P
Q A : >>’> >
5 N e
4 / >’>> \()/A\
o >>’ > 5N
<o L
=5 gﬁ o <&
o JW& >
% o >><
\5‘/,’)@ ‘06\ a
<z 5O




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC

LYoniCos




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*13)

ITH NDEC




MAT=
1T=9434 ACE FILE PRODUCED AT NEAWITH NDEC

LYoniCos




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC

LoniCos
\.A
OO
\ NEQN RN
0 %
0
Q
h Y

6’\

Q
)
X7
\V__
0
&
%

Q
%
%

§
@0\(?0 0
\

G
O




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC

LoniCos
\.A
OO
\ NERN RN
/
0 %
0
@@ \;q

0
\
\V,
\/

A

Q
)
N
\VAl
0
&
%

§
@0\(?0 0
\




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA

angular distribution for (n,n*17)

ITH NDEC




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*18)

ITH NDEC

1
0~
10 °
Zo
O.SO
(@ O
O . <
6>’%> O\S\




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC

angular distribution for (n,n*19)
1 \
0 =
10 e
g o
P >>> o
% / \ ,»"» ”
g B
o >>>>’ > A\@Q)
< 5 > S
00 T éﬂ > o <<5\Q}
o Jﬂy >
% o >><
., ZCs Vv
<z 5O




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*20)

ITH NDEC




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC

LoniCos
\.A
OO
\ NEQN RN
0 %
0
Q
h Y

6’\

Q
)
X7
\V__
0
&
%

Q
%
%

§
@0\(?0 0
\

G
O




MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*22)

ITH NDEC

LYoniCos
/ ///




LYoniCos

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*23)

ITH NDEC




LYoniCos

=

MAT=9434 ACE FILE PRODUCED AT NEA
angular distribution for (n,n*24)

ITH NDEC




Fission nubar

MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC

Total fission nubar

6.0

5.5

5.0 —

4.5

4.0

3.5

3.0 -

2.5

0

I I
10 15

Energy (MeV)

20




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC
Neutron emission for (n,2n)
i \\\\\\\\\

1A
>
2 | )J\\\\Q > -
g 5 5a
N SR
Sy
<
<, Yo =
<
Qk {6\ (¥




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC
Neutron emission for (n,3n)
\ (\ \
>
)

7 10 ™~
[ “ ) N AL
o, ~ e
9 o <z$\
0% .3 : ~ \@
100 S
< > <
'Séo - ~N°
'S e e




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC

2

—
S

\

~

LronitieN
—
o

Q)(OQ




MAT=9434 ACE FILE PRODUCED AT NEA
Neutron emission for (n,n*c)

ITH NDEC

LronieN




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC

Delayed nubar

6.0
*107

5.5

o1
o
|

Delayed nubar
.
o o1
I I

oo
&
|

oo
o
|

N
&

o

I I
10 15

Energy (MeV)

20




Probability

|
S,
[MEN

MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
Delayed neutron spectra

Energy (MeV)

100 3 ] ] ] 1 1 11 I ] ] ] 1 1 11 ] ] ] 1 1 11 ] ] ] 1 1 11 £
- ” -
1 —— group 1 frac( i
— group 2 frac (- ec hake 2.829E-10 i
—— group 3 frac 0.0802 decay/shake 4.252E-10
——— group 4 frac 0.1645
-2 B
10 _: —— group 6 frac ().—l@éLOJdecay/shake 6.665E-09 2
4 —— group 7 frac (0.0544 decay/shake 1.635E-08 -
71 —— group 8 frac ().0300 decay/shake 3.555E-08 §
I L I LI I I I LI I I I I I LI
1073 102 10t 10t




MAT=9434 ACE FILE PRODUCED AT
Photon emission for fission

0/

10
D2
0 2
Z 10
% /
e
P )

(P4

<D
L,

FAAWITH NDEC




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,2n)

ITH NDEC

Al
5

LronieN




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,3n)

LronieN
\

™
\

iA

ITH NDEC




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*1)

9

10
70~
d
= 10
% A
'l
P )

<o

<
— e
%o

ITH NDEC




MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC
Photon emission for (n,n*2)

, ~>
r N
% 10 K
zZ - >
2 %
5 2 \9@
100 TS
o
S
§/O <, >
%@00 Vv
MO
2o




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*3)

0/
% 4
Z A
5 4
5 10
D*lQO/
ey
<> © >
PR <
%@ O

FAAWWITH NDEC

2
>
>
SV
S
~ o
NS
<<




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*4)

LranieN
0o, oo
\ \? \ \
Q
/N
O/ N
6
¢

FAAWWITH NDEC

N
>
~>
SV
>
~> &
N
<<




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*5)

ITH NDEC

0 ~>
0 2
9V >
Z / >
2 ) / oY
> 10 S
00 \ > <</<\\
« o (| . ©
2 ST
%@ a
< S




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*6)

ITH NDEC

0 >
0 >
%1 <>
z 1 >
% 2 / o
= g S XN
\Q ©
J
<SS 2L >
L
%@ v
<S5 O




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*7)

ITH NDEC

0 >
>
élo S
Z i e N2
Y
0 0’ x/ S =
o 1Y L ¥
\ \
<5 \ - > o
< <@ N S
Z- S
%@ v
o O




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*8)

O/
0

5 .

Z /

Jo. L

9 O,Z/ %

510 LA
< N >
< \L\L o
<S> QO <
P <>

%@ O




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*9)

ITH NDEC

\

0 ~>
7 >
% 10 / @o\
zZ >
2 - o
510’2/ < SHG)

K &S

25 S > S
| ©
<SS 2L >
//%b O
~ o O




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*10)

ITH NDEC

0 >
7] >
% 10 ] - 2
Lk .
i SV
9 OIZ/ 1/ RS
i\ © e
<SS 2L >
//@
(\/
L




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*11)

ITH NDEC

0 - ~>
0 2>
ke >
Z -
0 0 \9\9;\
g1y ¥
<5 [ © Q,:
o
<SS 2L >
L
&, o
)
< S




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*12)

ITH NDEC

~>
N
7 S
Z >
2 o
o S JAN
> S
o




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*13)

O - %
% A - ~
o 24 I S
“ 100 < \QN ES TS
. I{
< ~ © T
<SS 2L >
L
3

('\/

\)

Yo




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*14)

ITH NDEC

\

O/
® 10
.
%
5 2
185 ®
Vo
<SS 2L >
L
&, O
= < S




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*15)

LronieN
N

ITH NDEC

~>
2
>
>
SV
S
~ o
NS
<<




LronieN

MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC
Photon emission for (n,n*16)

0 .
-
10 -
b B \?‘
) / Y
' | KSR
100/ \ N Sl
! - <
< @ e
“ 7
%@ O




LronieN

MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*17)

ITH NDEC

1/
10
7] ~>
N
0,1/ N
1 g
1 U7 N
S N
~ S
PN Q)
“o U RPN
o
(&4
§@ < >
(S )
L




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*18)

ITH NDEC

\

0/
% 10 ]
iy
N(| =
<SS 2L >
k%@ O




LronieN

MAT=9434 ACE FILE PRODUCED AT NEAWITH NDEC
Photon emission for (n,n*19)

0 1 >
S
10 -
A p '\?‘
5 / 5y
’ : > XN
100/ \ D) \@Q)
J o s
< @ e
“ 7
%@ O




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*20)

9

10
/0 -
d
= W
% A
'l
&e/ ' >

O
Vo
< < >
> <
e, O
= < S

ITH NDEC

~>
2
>
>
SV
S
~ o
NS
<<




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*21)

LronieN

ITH NDEC

~>
2
>
>
SV
S
~ o
NS
<<




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*22)

ITH NDEC

0 ~>
AN
210 ) >
2 A e
0 .. 1
2 SRS
o 40 y ]h > &
10 J\M <b<</§
o
< < >
“rz,
v
L




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*23)

ITH NDEC

LronieN

0%
m/\
¢




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*24)

ITH NDEC

0 >
S

%10 =
Z >

% Z/ - '\()/

0 ( S X

o 10 > &

Ye)
L
@@b s
—)
< S




MAT=9434 ACE FILE PRODUCED AT
Photon emission for (n,n*c)

ITH NDEC

I ]
) 4

g il ”Q
10’2/ \ \

N

LronieN







MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
thermal capture photon spectrum

10 = |

=

o
w
|

Gamma Prod (barns/MeV)
BN
I

|

o
[N
I

] I I
0 2 4

Gamma Energy (MeV)




MAT=9434 ACE FILE PRODUCED AT NEA WITH NDEC
14 MeV photon spectrum

=
o
=

=
ol
N

=
ol
(6

[IEY
[N

/

=
ol

[BEN
N

Gamma Prod (barns/MeV)
= =
o o

=

oI
[REN
\l

=

ol
N
o

I I
10 15

Gamma Energy (MeV)

o
ol

N
o




