Cross section (barns)

ENDF/B-VII PA-233
Principal cross sections

| | | | |
10% -
10° —
10% —
10" -
10° -
— total
—— absorption
-1 — elastic
107 = —— gamma production
-2
W T 1T 1 T 1. T 1. T 1. T I
10 10 10 10 10 10 10

Energy (MeV)




ENDF/B-VII PA-233

resonance total cross section

102

Cross section (barns)

1 — total

107’

Energy (MeV)




ENDF/B-VII PA-233

resonance total cross section

10* 5

=

o
w
I

Cross section (barns)
o
N
I

10*

1 — total

107

Energy (MeV)

107




ENDF/B-VII PA-233

resonance total cross section

total

=

o
w
I

Cross section (barns)
o
N
I

10*

UUUUQU

107

Energy (MeV)




ENDF/B-VII PA-233

resonance total cross section

=
o
N

Cross section (barns)

10*

— total

10™

Energy (MeV)




ENDF/B-VII PA-233

resonance absorption cross sections

10°

Cross section (barns)

=

o
[EEN
I

capture

107’

Energy (MeV)

107




ENDF/B-VII PA-233

resonance absorption cross sections

10* =

=

o
w
|

N

Cross section (barns)
o
I

o
[EEN
I

capture

107

Energy (MeV)

|
o|
(6]




ENDF/B-VII PA-233

resonance absorption cross sections

103E
- ncaprre
éloz?nnﬂ ' ”
=
g101—_“}\}u ! U m
SRR TR i
I U
° k“ I |
100—E U u_—
10 |

Energy (MeV)




Cross section (barns)

ENDF/B-VII PA-233

resonance absorption cross sections

capture
---- fission

Energy (MeV)




ENDF/B-VII PA-233
Heating

102 | I

— heating

Heating (MeV/reaction)
o
I

[ [ [
10 103

Energy (MeV)




Damage (MeV-barns)

|

ol
a1
I

ENDF/B-VII PA-233
Damage

100 I I

—— damage

|

oI
(BN
I

[N

<)
N
I

|

OI
w
I

H

ol
1SN
|

|

ol
(o)
I

[ [ [
10 103

Energy (MeV)

=
o
o
{
=
oI
(o)
=
o
\l




Cross section (barns)

|

oI
(BN
I

ENDF/B-VII PA-233
Non-threshold reactions

10*

=

o
w
|

=

o
N
|

|

o
=
I

=

o
o
|

|

ol
N
I

— (n,gma)

o|

[ [ [
10 103

Energy (MeV)




ENDF/B-VII PA-233
Principal cross sections

12I I I

total

absorption

elastic

gamma production

=
o

0o
I

Cross section (barns)
(@)}
I

I I I I I
0 10 20 30 40 50

Energy (MeV)




ENDF/B-VII PA-233
Heating

80

D ~
o o
I I

Ul
o
I

w
o
I

Heating (MeV/reaction)
S S
I I

=
o
|

— heating

o
o

10

20

I
30

Energy (MeV)

40 50 60




Damage (MeV-barns)

ENDF/B-VII PA-233

Damage

600
*107

o)

o

o
I

N

(@)

o
I

w

o

o
I

N

o

o
I

=

o

o
I

—— damage

10

20

I
30

Energy (MeV)

40 50 60




Cross section (barns)

ENDF/B-VII PA-233
Non-threshold reactions

| |
(n,gma)

101 -
107 -
10 —
107 -
10™ —

[ [ [ [ [

0 10 20 30 40 50

Energy (MeV)

60




ENDF/B-VII PA-233

Inelastic levels

350

*103
300

N
o)
o

N
o
o

150

Cross section (barns)
o
o
I

o)
o
|

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

20

I
30

Energy (MeV)

40

50

60




ENDF/B-VII PA-233
Threshold reactions

25 ' '
— (X
— (n,2n)
— (n,3n)
/\20— - (n1n*) —
g — (n,2np)
®
®)
~ 1.5 -
c
i
O
Q
N 1.0 —
)
n
O
@)
0.5 i
0.0 | | = | T
0 10 20 30 40 50 60

Energy (MeV)




ENDF/B-VII PA-233
Threshold reactions

3.0 '

N
&
I

N
o
I

Cross section (barns)
- -
o o
I I

O
&
|

Energy (MeV)

60




ENDF/B-VII PA-233
Threshold reactions

40

10
35 —

w
o
I

N
ol
I

Cross section (barns)
= N
o1 o
I I

=
o
I

(n,p*3)
(n,p*4)
(n,p*5)
(n,p*6)
(n,p*7)

Energy (MeV)

18




ENDF/B-VII PA-233
Threshold reactions

3Q* I I
*
10 L E“’p*gg
— n1p*
251 —— (n,p*10)
— (n,p*11)
— (n,p*12)

N
o
I

Cross section (barns)
= =
o o1
I I

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




ENDF/B-VII PA-233
Threshold reactions

25** | |
*
10 — (n,p*13)
——  (n,p*14)
——  (n,p*15)
201 —— (np6) B
g ——  (n,p*17)
@
i ®)
(=
O
0
(D)
N 10— L
w
(0))
o
@)
5 — B
0) | |
2 4 6 8 10 12 14 16 18

Energy (MeV)




ENDF/B-VII PA-233
Threshold reactions

18

10
16

[EEN
N
I

=
N
I

Cross section (barns)
o
I

(n,p*18)
(n,p*19)
(n,p*20)
(n,p*21)
(n,p*22)

4 6 8 10 12 14 16
Energy (MeV)

18




ENDF/B-VII PA-233

Threshold reactions

18

*107
16 —

= =
N NAN
| |

Cross section (barns)
o
I

— (n,p*23)
— (n,p*c)

10

20

I
30

Energy (MeV)

40 50 60




J1Ise|a Jo) uonnqguisip renbue
eeec-vd lIN-9/ddN4

SODI00A




J1Ise|a Jo) uonnqguisip renbue
eeec-vd lIN-9/ddN4

SODI00A




S Co
< . >
< il /WJQ/ o ..Q\fm/.orv
= Wmﬂj &
3> mw o
&S < <o

2 > 8’
< o)
o

O

%

S P \

A L

A -

- AA :
0

(TU‘U) 10} uonnqLasip sejnbue
eee-vd lIN-9/ddN4




(TU‘U) 10} uonnqLasip sejnbue
eee-vd lIN-9/ddN4

SOD\00Na




'/

(ZxU‘U) 1o} uonngLasip sejnbue
eee-vd lIN-9/ddN4

SOD\00Na




(ZxU‘U) 1o} uonngLasip sejnbue
eee-vd lIN-9/ddN4

SOD\00Na




(gU‘u) 10} uonngiisip renbue
eec-vd lIN-d/ddN4

SOD\00Na




Q'Q, Q0
6 &
\l (,0

(s,U‘U) 10} uonnqLISIp Jfejnbue

cec-vd lIN-9d/ddN4

SOD\00Na




(xU‘U) 10} uonngLasip sejnbue
eee-vd lIN-9/ddN4

SOD\00Na




(xU‘U) 10} uonngLasip sejnbue
eee-vd lIN-9/ddN4

SOD\00Na




Fission nubar

ENDF/B-VII PA-233
Total fission nubar

15

I
30

Energy (MeV)

45 60




S,
SRS
(21N _ M@@
-
/%?

NN

=
Y
o

(X‘u) 10J UOISSIWS UOJINBN
€eC-vd lIN-9/4dN3




——

X
<

il

= __:.:::_,,é

J

(uz‘u) 10J UOISSIWS UONBN
€eC-vd lIN-9/4dN3

NN

e
—




X
<

{

X
N2NO0Q

(ug‘u) 10J UOISSIWS UONBN
€eC-vd lIN-9/4dN3










\"

’///////////////// Is

mmmmmmmmmmmmmmmmmmmmmmmmm




ENDF/B-VII PA-233
Neutron emission for (n,n*c)

0
Q)Q
§
g '
OOV_\ “\\OE\ 0.)

NN




ENDF/B-VII PA-233
Delayed nubar

28 '
*107

26 —

N
~
I

Delayed nubar
N
I

N
o
I

18 |

I
30

Energy (MeV)

45 60




Probability

10°

|
S,
[MEN

1072

ENDF/B-VII PA-233
Delayed neutron spectra

group 1 frac 0.0826 decay/shake 1.240E-10

group 2 frac 0.2230 decay/shake 3.340E-10

group 4 frac 0.3885 decay/shake 3.210E-09

—— group 3 frac 0.1608 decay/shake 1.210E-09

group 6 frac 0.0401 decay/shake 3.290E-08

- l_;lr F
j N '1

1073

107 10
Energy (MeV)







(uz‘u) 1oJ uoIssIwa uoloyd







N
NN N

UOISSI} 10} UOISSIWS uoloyd
eeec-vd lIN-9/ddN4

ASNIO0NA




QL
S>> S
S !
ST &
< I
S L~

=—=
v\O v_\O
<\ —\
NSNCOQ

14

d(,u‘u) 10J uoissiwa uoloyd
€eC-vd lIN-9/4dN3










S
—\
N2ANIOONS

(ewb‘u) 10J uoissiwa uoloyd
€eC-vd lIN-9/4dN3




ol
Te 4
. g

7
078

A !
L




Gamma Prod (barns/MeV)

ENDF/B-VII PA-233
thermal capture photon spectrum

=

o
N
|

=

o
[EEN
I

=

o
o
|

=
oI
[BEN

1N

o

| |
2 4

Gamma Energy (MeV)




ENDF/B-VII PA-233

14 MeV photon spectrum

10t -

= = =

S, = =
(0] ol N
I I I

[IEY
[

Gamma Prod (barns/MeV)
S

=

oI
[BEN
N

I
10

Gamma Energy (MeV)

15 20




ENDF/B-VII PA-233
Particle heating contributions

1.6 ' '

1.4 — —— protons

MeV/collision
o
(0]
|

0.0 | — |
0) 10 20 30

Energy (MeV)

40 50 60




ENDF/B-VII PA-233
Recoll Heating

80

Ul D ~
o o o
I I I

Heating (MeV/reaction)
S
I

recoil heating

I I
30 40

Energy (MeV)

50 60




ENDF/B-VII PA-233
Particle production cross sections

250 ' ' '

*1073
—— protons

200 —

=

a1

o
I

100 —

Cross section (barns)

o)
o
I

0 — | |

0 10 20 30 40 50

Energy (MeV)




L < NAV.,V
S QAHV @fm/.
~ i z
S T >T r &
//#/%//ﬂ#% \N\am
; .
\ L
E I/ 111 =

(x‘u) wodj suojoud
€eC-vd lIN-9/4dN3




<
S
N O S
)
jf v \ﬁ
\UM/ e 0V 1
& . j ¢ m
Q :Euiw N
ST

ol - Z
oV &

d(,u‘u) wouy suojoud
€ec-vd IIN-9/4dN3




SR
< @NAV )
1IN 0@.%.
0V 1o
774 7ﬂ,vW\\ a3 \%\
77 —
sl - Z
0t
\ \ :
LA L

(duz‘u) wou} suojoid
€ec-vd IIN-9/4dN3




uojoid (0.d‘u) 10J uonnguisSIp sejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (0.d‘u) 10J uonnguisSIp sejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (T.d‘u) 10J uonngrLisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (T.d‘u) 10J uonngrLisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoud (z.d‘u) 10) uonngrisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoud (z.d‘u) 10) uonngrisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoud (g,d‘u) 10J uonngrisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoud (g,d‘u) 10J uonngrisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (7,d‘u) 10J uonnguisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (7,d‘u) 10J uonnguisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (g.d‘u) 10J uonngrLisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (g.d‘u) 10J uonngrLisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (9,d‘u) 10J uonngrLisip sejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (9,d‘u) 10J uonngrLisip sejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (2.d‘u) 10) uonngrisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (2.d‘u) 10) uonngrisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (g,d‘u) 10) uonnguisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (g,d‘u) 10) uonnguisip rejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (g.d‘u) 10J uonNgLISIp Jejnbue
€eC-vd lIN-9/4dN3

SODI00A




uojoid (g.d‘u) 10J uonNgLISIp Jejnbue
€eC-vd lIN-9/4dN3

SODI00A




010.d (0Td‘U) 10} UONNQLISIP JeINBUR
€eC-vd lIN-9/4dN3

SODI00A




010.d (0Td‘U) 10} UONNQLISIP JeINBUR
€eC-vd lIN-9/4dN3

SODI00A




010.d (TT.d‘U) 10} UONNQLISIP JEINBUR
€eC-vd lIN-9/4dN3

SODI00A




010.d (TT.d‘U) 10} UONNQLISIP JEINBUR
€eC-vd lIN-9/4dN3

SODI00A




0104d (2T.d‘U) 10} UONNQLISIP JeINBUER
€eC-vd lIN-9/4dN3

SODI00A




0104d (2T.d‘U) 10} UONNQLISIP JeINBUER
€eC-vd lIN-9/4dN3

SODI00A




010ud (£T.d‘U) 10} UONNQLISIP JEINBUR
€eC-vd lIN-9/4dN3

SODI00A




010ud (£T.d‘U) 10} UONNQLISIP JEINBUR
€eC-vd lIN-9/4dN3

SODI00A




010.d (yyTd‘u) 10} uOnNNQLISIp sejNbue
€eC-vd lIN-9/4dN3

SODI00A




010.d (yyTd‘u) 10} uOnNNQLISIp sejNbue
€eC-vd lIN-9/4dN3

SODI00A




0104d (gT.d‘u) 10} UONNQLISIP JeINBUER
€eC-vd lIN-9/4dN3

SODI00A




0104d (gT.d‘u) 10} UONNQLISIP JeINBUER
€eC-vd lIN-9/4dN3

SODI00A




010ud (9T.d‘u) 10} uONNQLISIp JeNBUR
€eC-vd lIN-9/4dN3

SODI00A




010ud (9T.d‘u) 10} uONNQLISIp JeNBUR
€eC-vd lIN-9/4dN3

SODI00A




010.d (2 T.d‘Uu) 10} uOnNNQLISIp sejNBue
€eC-vd lIN-9/4dN3

SODI00A




010.d (2 T.d‘Uu) 10} uOnNNQLISIp sejNBue
€eC-vd lIN-9/4dN3

SODI00A




0104d (8Td‘u) 10} uONNQLISIP JeINBUER
€eC-vd lIN-9/4dN3

SODI00A




0104d (8Td‘u) 10} uONNQLISIP JeINBUER
€eC-vd lIN-9/4dN3

SODI00A




0104d (6Td‘u) 10} UONNQLISIP JEINBUR
€eC-vd lIN-9/4dN3

SODI00A




0104d (6Td‘u) 10} UONNQLISIP JEINBUR
€eC-vd lIN-9/4dN3

SODI00A




0104d (0z.d‘u) 10} uonNQglisip sejnbue
€eC-vd lIN-9/4dN3

SODI00A




0104d (0z.d‘u) 10} uonNQglisip sejnbue
€eC-vd lIN-9/4dN3

SODI00A




0104d (TZ.d‘u) 10} uOnNNQLISIp sejNbue
€eC-vd lIN-9/4dN3

SODI00A




0104d (TZ.d‘u) 10} uOnNNQLISIp sejNbue
€eC-vd lIN-9/4dN3

SODI00A




0104d (gz.d‘u) 10} uonnqguisip sejnbue
€eC-vd lIN-9/4dN3

SODI00A




0104d (gz.d‘u) 10} uonnqguisip sejnbue
€eC-vd lIN-9/4dN3

SODI00A




010ud (£z.d‘u) 10} uonnqgiisip sejnbue
€eC-vd lIN-9/4dN3

SODI00A




010ud (£z.d‘u) 10} uonnqgiisip sejnbue
€eC-vd lIN-9/4dN3

SODI00A




A\
N
ANDY

NN

=
 —

(0,d‘u) wouy suojoud
€ec-vd IIN-9/4dN3




