Main Cross Sections

cross section (barn)
= = = = = =
o © © ©o 9o o9
(o)) (0] AN w N =

|
S,
~

Elastic

——— Capture

Inelastic

10° 10 102 102 10t 10° 10 10% 10°

neutron energy(eV)

10*

10°



Cross Section

0
107 T TT T T T T T T T T T T T T T T
n'n
107° | n_n
— nn1
-
- ——— n.n3
qv) A —— n.n4
210% |
-
O |
e
D
» 10° |-
V)
)
O -
| —-—
)
10° |
-10
107" T R T R N (R T R R R R

[ I N N
01 2 3 4 5 6

7 8 9 10 11 12 13 14 15 16 17 18 1920 _
neutron energy(eV) *10



cross section (barn)

Cross Section
1071

| | | | | | | | | | | | | | | | | | |
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1920

*10°
neutron energy(eV)



Cross Section

10°

=
oI
(RN

=
ol
N

cross section (barn)
= =
o o
~ w

|
ol
a1

ol
(o))

[
27
o
= O

‘
‘\

[ I N
01 2 3 4 5 6

7 8 9 10 11 12 13
neutron energy(eV)

14 15 16 17 18 19 20
%100



Cross Section

cross section (barn)

/8 9 10 11 12 13 14 15 16 17 18 19 20

neutron energy(eV)

%100



Cross Section

1072

1073

cross section (barn)
= = =
S = S
» ol ~

|
ol
~

=
oI
o

107

[ I N N
01 2 3 4 5 6

7 8 9 10 11 12 13
neutron energy(eV)

14 15 16 17 18 19 20
%100



Cross Section

(uleq) uonodas ssoud

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1920

%100

neutron energy(eV)



Cross Section

™ < Lo © N~ oo]
i i i i i i

_ _

n/__ 1 1 1 1 1 1 O_J
O O o o o o o O
— —

(uleq) uonodas ssoud

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1920

%100

neutron energy(eV)



Cross Section

1072

cross section (barn)
= = = = =
oI oI oI oI oI
~ (@)) ()] ~ w

=
oI
o

ol
©

/

J
| | | | | | |

I I N
01 2 3 4 5

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

neutron energy(eV)

%100



Cross Section

H
ol
1N

10

10°

cross section (barn)

[ I N N
01 2 3 4 5 6

7 8 9 10 11 12 13 14 15 16 17 18 1920 _
neutron energy(eV) *10



anse|3
(SWOQ) uonnguisip Jejnbuy



Angular distribution (LABS)

n 2n

neutron

part.




Angular distribution (LABS)

n 2n

=gamma

part.




Angular distribution (LABS)

=neutron

part.

n_na




Angular distribution (LABS)

=alpha

part.

n_na




Angular distribution (LABS)

=gamma

part.

n_na




Angular distribution (LABS)

p part.=neutron

n_n




Angular distribution (LABS)

p part.=proton

n_n




Angular distribution (LABS)

p part.=gamma

n_n




T U U
(SWOQ) uonnguisip Jejnbuy



Angular distribution (CMS)

nn?2




{%

cuu
(SWOQ) uonnguisip Jejnbuy



Angular distribution (CMS)

nni4




Angular distribution (CMS)

nnby,s




Angular distribution (CMS)

nneo




Angular distribution (CMS)

nn_yY




Angular distribution (CMS)

nnaea




Angular distribution (CMS)

nno




Angular distribution (CMS)

nn 10




Angular distribution (CMS)

nn1l




Angular distribution (CMS)

nnl2




Angular distribution (CMS)

nnil3




Angular distribution (CMS)

nn 14




uoJsinau="pJed jJuod U U
(sgv1) uonnguisip Jeinbuy



ewweb="ed 1uod U U
(sgv1) uonnguisip Jeinbuy



Angular distribution (CMS)

npO




Angular distribution (CMS)

npl




Angular distribution (CMS)

np2




Angular distribution (CMS)

np 3




Angular distribution (CMS)

np 4




Angular distribution (CMS)

npoS




Angular distribution (CMS)

npeo




Angular distribution (CMS)

np/7

%
£
> 7
T~ 7 G
N
AN
N, %
N 7 "%)
— N o
_— YAV
_— /\
/\
/\
N
;\/.
N
$ @
\ N &
— \ Q O
=N



Angular distribution (CMS)

n p 8




Angular distribution (CMS)

npo




Angular distribution (CMS)

n_ p 10




Angular distribution (CMS)

n p 11




Angular distribution (CMS)

np 12







Angular distribution (CMS)

np 14




Angular distribution (CMS)

n_p 15




Angular distribution (LABS)

proton

p_cont part.=

n—




Angular distribution (LABS)

gamma

p_cont part.=

n—




Angular distribution (CMS)

nado




=
L

T e u
(SWOQ) uonnguisip Jejnbuy



|mr|_“
‘ b
N
e
quIsIp

1N

o.

) u

D

N

(s



Angular distribution (CMS)

n a3




Angular distribution (CMS)

nai4




Angular distribution (CMS)

nas




Angular distribution (CMS)

nao




u

by
"
e
P
qLis|
1N
o.
) u
D
N
(s



Angular distribution (CMS)

naas8




Angular distribution (CMS)

nasog




Angular distribution (CMS)

n a 10




Angular distribution (CMS)

nall




Angular distribution (CMS)

nal2




Angular distribution (CMS)

nal3




Angular distribution (CMS)

n a l4




Angular distribution (CMS)

n a 15




Angular distribution (CMS)

nalo6




Angular distribution (CMS)

nal/




Angular distribution (CMS)

n al8




Angular distribution (CMS)

nal9




Angular distribution (LABS)

=alpha

part.

n_a_ cont




Angular distribution (LABS)

n_a cont

=gamma

part.




%/
)
&(/&
v\\ \
2
Raceso

uosnau="ued ug u
(sgv1) uonnguisip ABisu3



Energy distribution (LABS)

n 2n

=gamma

part.

%
%
\/
\ X X < <
o o Q‘\cb
<\ <\ <\

Raceoo



N
AN &@\
< 7
PaS r\@Q
S KN >
S o
/%N/V o
NS > J
=2 \ 0
P ™ 0t 5
S » W
d Z
Z

uosnau="ued eu u
(sgv1) uonnguisip ABiaug



2 / 2
S 0
= - // Y
o © Q)*
S £

2w 0 3
B L A@
> 8 - ﬁ/\q/ Q}Q

O = \ N R S Q,(\

CICJCI “a o, \

W < —

Raceoo



90/;
%
JJ
——
\ \ \ \
NO OO
—\ —\
Raceoo

ewweb="1ed eu u
(sgv1) uonnguisip ABiaug



N
v &@\
e 7
</
PaS @Q
> 5}. (]
S o
<>

& %j
%
Y
%
9
\ m\\ \
2
Raceso

uosnnau="ued du u
(sgv1) uonnguisip ABiaug



*
MO &
IS
S >/ g
K Q\@
@0. uD}. 2 N\@
S JEN
0.0
32 o 1
SRS -0
N 1

=N
Raceoo

uojoisd="ed du u
(sgv1) uonnguisip ABisu3



n

af|

S

§E »
5 & 0
2 o J
5 » ¢
23 ‘1/@@
>

CTJCCL (\“ \ C\) \ “\\\\Q Q}(\
c o (- -

LUC <—\ —\ —\

Raceoo



Energy distribution (CMS)

nni1

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nn?2

\/ \
\ N\
Y @
% @
Naan < RS

Rancoeco



Energy distribution (CMS)

nna3

o
717N\ %
[[]7 %
"" 0 &(/
[[]777 ! 0{//)
\'//]77 %
N\ /777
N///7 $
%
u /% |
\/ / 0
\/ v
< / v
o
P ¢
% @@

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nni4

& %jf
b
/777 9,
/7777 %
[[]]] ,
[ /]
\N'//]7
/77 9
N
/ ;
G gk
\ N
0 N
y @
0 @@
IS

Rancoeco



Energy distribution (CMS)

nnb»ys

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nneo

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nn/

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nna

14
10" 2

Rancoeco



Energy distribution (CMS)

nndo

14
10" 2

Rancoeco



Energy distribution (CMS)

nn 10

14
10" 2

Rancoeco



Energy distribution (CMS)

nn1l

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nnil2

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nn i3

14
10" 2

Rancoeco



Energy distribution (CMS)

nn 14

14
10" 2
(&

Rancoeco



=—neutron

i
\R\\
- oo

Energy distribution (LABS)

T — '\/ \
g < / @
g 5 9

: §

© X RN

C| o o o 0

- = = =

Raceoo



\
Raceoo

ewweb="1ed 1uo0d U U
(sgv1) uonnguisip ABioug



Energy distribution (CMS)

npO

.
[/]7 Qf 4%’%
"l'l'l %4 %0’//;
/7777 *
\'//]7
N/ /7 9
N/77
N\ /7
N// % ;
\ \?
\ 5 N
Y @
%) @@
T 8

Rancoeco



Energy distribution (CMS)

npl

14
10" 2

Rancoeco



Energy distribution (CMS)

np2

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

np 3

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

np 4

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

npoS

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

npeo

‘l‘l"” "
N, /
$
\ P
‘ @\
T S

Rancoeco



Energy distribution (CMS)

np/7

/&
N
/777 ?

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

np 8

", j%}@
PN
N\ /77

14
10" 2

Rancoeco



Energy distribution (CMS)

npo

", j%}@
PN
N\ /77

14
10" 2

Rancoeco



Energy distribution (CMS)

n_p 10

", j%}@
PN
N\ /77

14
10" 2

Rancoeco



Energy distribution (CMS)

n p 11

,
"' &[4%%

e

\//7

14
10" 2

Rancoeco



Energy distribution (CMS)

np 12

,
"' &[4%%

e

\//7

14
10" 2

Rancoeco



Energy distribution (CMS)

n p 13

,
"' &[4%%

e

\//7

14
10" 2

Rancoeco



Energy distribution (CMS)

n p 14

%
"' ? %’@o
/]

14
10" 2

Rancoeco



Energy distribution (CMS)

n_p 15

14
10" 2

Rancoeco



%/
V)
A
=
Raceso

uojoid="ued 1uo0o d u
(sgv1) uonnguisip ABiaug



Energy distribution (LABS)

p_cont part.=gamma

n—

100 ]
0

Raceoo



Energy distribution (CMS)

nado

*
A\ Y
— 4\
A\ N
% @
AR < RS

Rancoeco



/
S Yy
g
%
%

0/\ 0{/

/;
%
/77 $

Energy distribution (CMS)

nasl

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

na?2

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

na3

0
' 0
\77/ 9§

\
$ )
g
%) q}@
b &

Rancoeco



Energy distribution (CMS)

nai4

Rancoeco



Energy distribution (CMS)

nas

Rancoeco



Energy distribution (CMS)

naeo

Rancoeco



Energy distribution (CMS)

na:¢<Y

Rancoeco



Energy distribution (CMS)

nasé8g

/
N
/777 %,
"” 0{//) A
\//7
N\ /7 //
. N
\Z@/% 98
§ S
N . K
\ é\@

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nasog

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

n a 10

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nall

N/ 7
\//
)
g
\\77 // P
\7

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nal2

14
10" 2

Rancoeco



Energy distribution (CMS)

nal3

14
10" 2

Rancoeco



Energy distribution (CMS)

n a l4

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

n a 15

[/ %/4
""' V) %{/
LT 7

14
10" 2

Rancoeco



Energy distribution (CMS)

nalo6

z
[/ & /@‘
// 9
17\

14
10" 2

Rancoeco



Energy distribution (CMS)

nal/

/07
”’"’ 924/%
/77

14
10" 2

Rancoeco



Energy distribution (CMS)

n al8

14
10" 2

Rancoeco



Energy distribution (CMS)

nal9

// &%/f

)
7\
/77

14
10" 2

Rancoeco



)

2

=< —— \
S 5 £y
5 L \

2 5 ¥
h < \/

5 = ‘9@

> O Q

o © \ X \ \ Q

CTJ | S = Q ¢

C®| o o -

LUC —\ —\ —\

Raceoo



&> &
@Q@\
< T
o S
e s
/WJ

/ ﬁ L m
// q
™ P o

Z
? J oo‘_u rN_,

ewweb="1ed 1uod ¥ U
(sgv1) uonnguisip ABioug




Gamma energy distribution

Capture

Racecox




alnide)n
uonngusip sa|bue ewwes



e s n o ¢

Rancesod

Capture

Gamma multiplicities distribution
S
~o



Gamma energy distribution

nni1

Y
8 0
VK %4\
Y 0\
d .
X \/\é
6 &
\ \ \ D
2 = 0

Rnceoos Q(b



Gamma angles distribution

nni1




<

7’77771

-

9O

5

9

1%

2

7p)

Q 7 V
O 0
S v
E RIS
S A
S HI \ \ \ < 0 &

E - oS WO O \9

S N = Q

O c Rancesod



c

O

5

= 7 D
2 v 4\
S = 0 o
= \/Q}Q
s o0 &
£ o | U S S S w— 0

= 5 LRI S

O c =

Rceoe §



Gamma angles distribution

nn?2




<

.

4‘
<
<
<
4‘
<

<

<

Gamma multiplicities distribution

nn?2

0
/ )
Q
o
Y \\(j\&
Q \;\\Q
Yo
\ 1\ S A\ \<9 (Q
RA 2 A ¢

Racecox



c

S

: = p
S ~ (/oé
> : N
5 = O
- Q}Q)
s o0 &
E ™ | U S S S w— 0

= 5 LRI S

O c =

Rnceoos Q(b



Gamma angles distribution

nna3




<

.

4‘
<
<
<
4‘
<

<

<

Gamma multiplicities distribution

nna3

0
/ )
Q
o
Y \\(j\&
Q \;\\Q
Yo
\ 1\ S A\ \<9 (Q
RA 2 A ¢

Racecox



&
& %/
%
&(/%
— = 9,
— — / $

5 —/ )
= = Q
2 Ejﬁﬁ X
k% — D
N ﬁﬁ (/9 @Q/
> S R\
0 Y O
s o0 &
E < \ \ \ \ \ D
= 22RO
O c N

Rnceoos Q(b



Gamma angles distribution

nni4




Racecox



-

O

E 0
z = YA
2 < 5 @
> \,Q
= 0*\
5 e
© 9 &
ELOI | U W S w u—. 0

S = LBIINLS

O c N

Rnceoos Q(b



Gamma angles distribution

nnb»y




Racecox



S

= \
= = Q
: — P
S VAN & @4
> _ N
z L/ /¥ ¢
: —</ (7§

£ o g

= o 22 2R 0

O c Rnseooy q‘b



Gamma angles distribution

nneo




Racecox



c

= / |
£ 0
— Py
= N <,)®4
/458
(<))

: </ »&@
gl\l | U W S \Q%Qy@

S < LBIINLS

O c N

Rceoe §



Gamma angles distribution

nn-yY




Racecox



-

O

S _ 0
% N~ %A\
2 X~ é;@e
o X 5 A\
5 AT
© 0 @(\
EOOI | U S S S w— 0

3 < LRBIRKXOS

O c

Rceoe §



Gamma angles distribution

nna




Racecox



Gamma energy distribution

nndo

Racecox




Gamma angles distribution

nndo




Racecox



-

< — V7 $
S N7 0
o NS %A\
2 N7 é;@e
3 X7 0
5 v
EHI \ N L N N 0

S < LIRS

O c =

Rceoe §



Gamma angles distribution

nn 10




Racecox



Gamma energy distribution
/@/qfﬁ
<]
x
> <5
52227 <
L

nn 1l
O ~1
5 b

Rnceoos Q(b



Gamma angles distribution

nna1ll




Racecox



Gamma energy distribution

nnil2

Racecox




Gamma angles distribution

nnil2




Racecox



nn 13

Gamma energy distribution

Y_
\__
X_
\
- o
= N

Racecox



Gamma angles distribution

nnil3




Racecox



5 ]
>

= 0
2 g
© $ @@
> R
o / \ @
@ ¢

s o0 &

S 3 \ \ \O \Q 6\@

% Cl D = N Q

O c Rancesod q‘b



Gamma angles distribution

nn 14




Gamma multiplicities distribution
nn 14

7/

Q

/ o'
\/\\(j\&

S S \ NQ(Q&\\Q

Racecox



Gamma energy distribution

npl

\% .
2 ¢ @
< g O
X/ /N Q@
AWACRES
2 9w o f

Rnceoos Q(b



Gamma angles distribution

npl




npl

Racecox



np2
00
50
(&4

0),))@

Gamma energy distribution
/@@4
<]
<~ {

x

2 <5

27 2 <

L

Rnceoos Q(b



Gamma angles distribution

np2




np2

Racecox



np 3
00
50
(&4

0;,,)@

Gamma energy distribution
QQ
e
<‘ J \
‘x
> <.
&y S
2, <X <
%@0

Rnceoos Q(b



Gamma angles distribution

np 3




np 3

Racecox






Gamma angles distribution

np 4




np 4

Racecox






Gamma angles distribution

npoS




npoS

Racecox



Gamma energy distribution

npeo

——

Racecox




Gamma angles distribution

npeo




npeo

Racecox



-

@)

k= — 3
B ~_ U
© ﬁ’ﬁ \?)@Q’
> v Q
o ~ \/Qg
3 O
© 6)@(\
EI\I | U S S S w— é\@l

3 o 2LV

O <

Rceoe §



Gamma angles distribution

np/7




np/7

Racecox



5 ]
3 Q
2 N
> 0§\
5 e
© 9 &
EOOI | W W W e e 0
g9 LIPS

Rnceoos Q(b



Gamma angles distribution

n p 8




np 8

Racecox






Gamma angles distribution

npo




npo

Racecox



Gamma energy distribution

n p 10

—<7 d
Z 9
N/ <9 J)
\/ N @@
/ O g\
Y O
9 &
\ \ \ D
N N

Rnceoos Q(b



Gamma angles distribution

n_ p 10




Gamma multiplicities distribution
n p 10

7/

Q

/ o'
\/\\(j\&

S S \ NQ(Q&\\Q

Racecox






Gamma angles distribution

n p 11







-

O

3 X/

= \/ P
L N/ \ )\
> N
O \
o Y §
© ¢

E N o . B é\q’

5 ° % B 0

Rceoe §



Gamma angles distribution

np 12










Gamma angles distribution

n p 13







Rceoe §

5

2 — v \
B v 7
> 7 Y ¥
2 v §
o ¢

S < 9 &

E N o o B é\q’

50 2 B 0



Gamma angles distribution

n p 14










Gamma angles distribution

n p 15







Gamma energy distribution

nal

v P
\VaS 4\
v (/9 0
V4 Y Q@
9 &
\ \ \ D
2 2 0

Rnceoos Q(b



Gamma angles distribution

nal




<

7’77771

-

9O

5

9

1%

2

7p)

Q 7 V
O 0
S v
E RIS
S A
S HI \ \ \ < 0 &

E o S WO o \9

S N = Q

O c Rancesod



Gamma energy distribution

na?2

Rnceoos Q(b



Gamma angles distribution

na?2




Racecox



c

O

E Q
S -

k%) < V D
N v N @Q
> X 5 O
5 Y
o 9 @(\

S @, \ \ \Q é\@l

g 2 - ¢

O c

Rceoe §



Gamma angles distribution

n a3




Racecox



e
e
b
A

Gamma energy distribution
| M

L

<]

‘\

> <.

QL 5
%@‘30

naié
8
6
4
/)

Racecox q‘b



Gamma angles distribution

naié4




Racecox



= \/
IS VA 3
B VS v
e Vﬁ & @4\
S \_ N
2 NAVAVENEN
© VAV
= l-0| \ \ \\/ ’Zf@
{DEG S Cé\ = \ (Q(‘\

-

Rceoe §



Gamma angles distribution

nas




Racecox



Gamma energy distribution

naeo

Rnceoos Q(b



Gamma angles distribution

naeo




Racecox



Gamma energy distribution

na:¢<Y

—— v §
Y 0
o— q/ A\
Y 0 0

7 N
</ /P ¢
N ¢
V'j <') @Q
\ \ \ D
L =2 0
< N (Q
Racecox q‘b



Gamma angles distribution

na:¢<Y




Racecox



Gamma energy distribution

nasé8

Rnceoos Q(b



Gamma angles distribution

nasé8g




Racecox



1
1
e
e
A
7

Gamma energy distribution

%@ J

41 J

lﬂ )

{x
Z

QL 5
%@‘30 <

nao
0
8
0
4
7

Rnceoos Q(b



Gamma angles distribution

nasog




Racecox



Gamma energy distribution

n a 10

Rnceoos Q(b



Gamma angles distribution

n a 10




Racecox



Gamma energy distribution

nall

Rnceoos Q(b



Gamma angles distribution

nall




Racecox



Gamma energy distribution

nal2

Racecox




Gamma angles distribution

nal2




Racecox



s $
2 =//// )
g ——~7—~ ’ @4\
> —~7 Y \@
5 L7 /9 &
- - Q}Q
)
© 9 &

™
E \ \ \ N é\@l
X 2RO
O c Rancesod q‘b



Gamma angles distribution

nal3




Racecox






Gamma angles distribution

n a l4




Racecox



-

E —< :
= I D
o N/ (/'JQ,
5 X N
0 v
CD )
EHI | U W S w u—. 0
B LRIBDIRXOS
O c

Rnceoos Q(b



Gamma angles distribution

na l5




Gamma multiplicities distribution
n_a 15

7/

Q

/ o'
\/\\(j\&

S S \ NQ(Q&\\Q

Racecox



-

i) $
E <7 .
B X/ D
> </ @&
o X 3 \
& A \/@
) &

S © 9
EHI S S W W W é\@l

5 ® 2RI

O <

Rceoe §



Gamma angles distribution

nalo6




Gamma multiplicities distribution
n_a 16

7/

Q

/ o'
\/\\(j\&

S S \ NQ(Q&\\Q

Racecox



-

9

5

= i~ 0
2 ~_ 0\
S < N
o = VN
= Y 9
@ ¢
T ~ @@Q
§H| | U S S S w— 0
3o LRBIRKXOS

O c —

Rceoe §



Gamma angles distribution

nal/




Gamma multiplicities distribution
na 17

7/

Q

/ o'
\/\\(j\&

S S \ NQ(Q&\\Q

Racecox



c

i)

5

= _ \
z <z, "D
> (/o@@
5 0 A
2 v o
o )
§H| | U S S S w— 0
mccsl %%%%%Q(&\

O c —

Rceoe §



Gamma angles distribution

n al8







Gamma energy distribution

nal9

Racecox




Gamma angles distribution

nal9







