Main Cross Sections

10* —— Elastic —
Capture
stic
2
£ 10
| —
qv)
O
S
S 10°
—
&
Q
7))
9 107
@)
S
&)

neutron energy(eV)



cross section (barn)

Cross Section

1071 | |

=
ol
N

=
<
w

=
oI
N

T T TTITT

neutron energy(eV)



Cross Section

cross section (barn)
= = =
o o9 9
(00] » IS

|

<
[N
o

|

<
[N
N

neutron energy(eV)

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

%100



Cross Section

cross section (barn)
[N
oI
O
I

=

oI
=
=
I

=

oI
=
w

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

*10°
neutron energy(eV)

10-15



cross section (barn)

Cross Section

|
S,
(RN

=
ol
N

[N
<
w

H
OI
NN

[ 1 1 1 1 |  — I [
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

*10°
neutron energy(eV)

o

—
N -
w
N .
O =



cross section (barn)

Cross Section

= =
S Q
= (0]
o

|

<,
[N
N

m_

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

neutron energy(eV)

%100



cross section (barn)

Cross Section

= =

oI oI
= =
N o
I I

=
oI
=
NN
I

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

*10°
neutron energy(eV)




Angular distribution (CMS)

Elastic




Angular distribution (CMS)

n 2n

neutron

part.




Angular distribution (CMS)

n 2n

=gamma

part.




Angular distribution (CMS)

n 3n

neutron

part.




Angular distribution (CMS)

n 3n

=gamma

part.




uoJinau=-ued eu u
(SWOQ) uonnguisip Jejnbuy



Angular distribution (CMS)

part.=alpha

n_na




ewweb="ued eu u
(SWOQ) uonnguisip Jejnbuy



Angular distribution (CMS)

n 2na

neutron

part.




Angular distribution (CMS)

part.=alpha

n_2na




Angular distribution (CMS)

n 2na

=gamma

part.




Angular distribution (CMS)

n 3na

neutron

part.




Angular distribution (CMS)

part.=alpha

n_3na




Angular distribution (CMS)

n 3na

=gamma

part.




Angular distribution (CMS)

p part.=neutron

n_n




Angular distribution (CMS)

p part.=proton

n_n




Angular distribution (CMS)

p part.=gamma

n_n




Angular distribution (CMS)

n nd

neutron

part.




Angular distribution (CMS)

n nd

deuteron

part.




Angular distribution (CMS)

n nd

=gamma

part.




Angular distribution (CMS)

n nt

neutron

part.




Angular distribution (CMS)

triton

part.

n_nt




Angular distribution (CMS)

n nt

=gamma

part.




Angular distribution (CMS)

n 2n

=neutron

p part.




Angular distribution (CMS)

n 2n

=proton

p part.




Angular distribution (CMS)

n 2n

=gamma

p part.




uosnau="Jed T U U
(SWOQ) uonnguisip Jejnbuy



ewweb="pyed T U U
(SWOQ) uonnguisip Jejnbuy



uosnnau="ped zZ u u
(SIWD) uonnguisip Jejnbuy



Angular distribution (CMS)

nn?2

=gamma

part.




Angular distribution (CMS)

nna3

part.=neutron




ewweb=-1yed £ u u
(SWOQ) uonnguisip Jejnbuy



uoshau="Jed ¢ U U
(SWOQ) uonnguisip Jejnbuy



ewweb="pyed & U U
(SWOQ) uonnguisip Jejnbuy



i’
&

uoshau="Jed G u u
(SWD) uonnguisip Jejnbuy



ewweb="yed g U U
(SWOQ) uonnguisip Jejnbuy



uosnnau="yed 9 u u
(SWOQ) uonnguisip Jejnbuy



Angular distribution (CMS)

nneo

=gamma

part.




uoshau="Jed , u u
(SWOQ) uonnguisip Jejnbuy



Angular distribution (CMS)

nn_yY

=gamma

part.




uosnnau="ped g u u
(SWOQ) uonnguisip Jejnbuy



ewweb=1yed g U u
(SWOQ) uonnguisip Jejnbuy



uosnnau="ped g U U
(SWOQ) uonnguisip Jejnbuy



ewweb=-1yed g U U
(SWOQ) uonnguisip Jejnbuy



uosnnau="ped QT U U
(SWOQ) uonnguisip Jejnbuy



ewweb="-1yed QT U U
(SWOQ) uonnguisip Jejnbuy



uonnau="yed TT U U
(SWOQ) uonnguisip Jejnbuy



ewweb="pyed TT U U
(SWOQ) uonnguisip Jejnbuy



uosnnau="ped ZT U u
(SIWD) uonnguisip Jejnbuy



ewweb="-1yed ZT U U
(SWOQ) uonnguisip Jejnbuy



uonnau="ped €T U U
(SWOQ) uonnguisip Jejnbuy



ewweb="-1yed €T U U
(SWOQ) uonnguisip Jejnbuy



Angular distribution (CMS)

nn 14

neutron

part.




Angular distribution (CMS)

nn 14

gamma

part.




uosnnau="yed GT U U
(SWD) uonnguisip Jejnbuy



ewweb="yed GT U U
(SWOQ) uonnguisip Jejnbuy



uosnnau="ped 9T U U
(SWOQ) uonnguisip Jejnbuy



ewweb="1yed 9T U U
(SWOQ) uonnguisip Jejnbuy



%\ \

uoJinau=-ued juod u u
(SWOQ) uonnguisip Jejnbuy



ewweb="ued jJuod U U
(SWOQ) uonnguisip Jejnbuy



2
-

uosnau="ued ug u
(SWD) uonnguisip ABisug



Energy distribution (CMS)

n 2n

=gamma

part.

%
(/%)
, %
4 Op
N
— §3
/ Q)Q XS'
S D
O ¢
Q
N
v @
N\ X PN
2 = °

Rancoeco



QY& —
7,
< 7S
> = \@N\@
D
S <
0@0 / \Q
2 \_ﬂ P
&S 0V ¢
,/4&/ -7 W
\/-
) %
- - g
=
Z

uosnau="yed ug u
(SWD) uonngusip ABiaug



=gamma

part.

Energy distribution (CMS)

n 3n

2
X
1 Q
=/
4»0
o N
N
o0 &
oA ¢
o, o, ¥

Raceoo



0
2 s/
: — 93
A &
c O P——

D
Q - R @
=] o o
N £ / 5
T c — Q}
53 ; \ “\*O\ \Q Q}(\
c 5 o 2
L <

Raceoo



Energy distribution (CMS)

part.=alpha

n_na

R



\ \ \ \ (i\ \ Q

NO C)O \ &‘

—\ —\ <\
Raceoo

ewweb="1ed eu u
(SWD) uonnguisip ABisug



%/
)
%
o
(/0//
/)
%
O
3 %
A\
\
¢
\ \ \ (\
ﬁ% y ©
Raceso

uosnau="yed euz u
(SWD) uonnguisip ABisug



/ (/0{//)
7/ %
7/ N\
Q\\,\///
— 7 / &
g \7 o
Sfc_‘d w , *
%% = 7 \/4\
=2 I - < é
B 5 " @
S o .
ém \ \ v\-\ N\ \Q Q}(\
= o e
LICJ cl <\

Raceoo



%) 9
3 K
T E O3
o £ Q” Y
b cﬁ (b *
21 0 J)
3 5 AN
5 8 \

o g \ \ \ A\ \ (l/ Q}(\Q’

CICJ ('\II No e Q

W < <\

<\
Raceoo



p=N
Raceso

uoJsnau="yed eug u
(SWD) uonngusip ABiaug



90/;

\ \ \ \
o o
—\ —\
Raceoo

eydje="ued eug u
(SWD) uonnguisip ABisug



Energy distribution (CMS)

N 3na

=gamma

part.

Raceoo



NS,
O T
> © S
)
SRS

/V@/V o
2 g P
e J
N j y Z
= “ g
\\ﬁ\ ‘“
Z
* V.

uosnnau="ued du u
(SWD) uonngusip ABiaug



? // $
S < / \f)g
C Cc *:\,
.gg
23 SR\
B I ¢
tq 0 8

¢
O o R W\
CIC)C| o o 0 ¢
LUC —\ —\

Raceoo



. Y
\ \ \ \ N\
NO OO =
—\ —\
Raceoo

ewweb="1ed du u
(SWD) uonngusip ABiaug



uoJinau="wed pu u
(SWD) uonngusip ABiaug

90/;
%
¢
>
’ 9[
- f\\\\\t\‘??\@\(&



Energy distribution (CMS)

n nd

deuteron

part.

Raceoo



90)

>
>
) )

;

Op
2 X
% V' Q
5 g & xY
Sg . \\
S Q
§% A\ v @
35 o §
T G ] (\@
>Q \ \ \ \ m\\ \Q Q)
QU A o ‘<
e 5 o o,
I <

Raceoo



uosnau="ued Ju u
(SWD) uonnguisip ABisug

90/;
%
¢
>
)
/ 9
\ \ Q\ \
o 2
Raceoo



part.

0
0

Energy distribution (CMS)
triton
<2
o Tate
oo

n_nt
1

1

o

Raceoo



=gamma

part.

Energy distribution (CMS)

n nt

2
0
78
\4
J R
\ \ N\

Raceoo



< o &@\
\\@\
> < TS
)
0%/0 SN >
/%N/V o
2 >

90/;
%
\ \ Q\
F\O
—\
Raceso

uosnnau="yed dugz u
(SWD) uonngusip ABiaug



S _
o
\\@\
> = @N\@
)
S <
/J&/V / o
&)

90/;
%
\ \
OO
—\
Raceso

uojosd="1ed duz u
(SWD) uonnguisip ABisug



2 2
Ca 06
= T
S Y
Z s T o
58 \/\
£ 0 N
B 5 Yy &
S o S S e AR (\Q’
0 < = A X

Raceoo



Energy distribution (CMS)

nni1

neutron

part.

O
/] 0
(N
11N
[[]]7 %
”"' Oy %
[ []]777 n,
N7 77 v
N /7777
/77 §
<
N / )
N// D¢
4 / o
\7Y o @
\ /o
A v\:;\ \ VN \Q é\

Rancoeco



Energy distribution (CMS)

nni1

gamma

part.

Rancoeco



Energy distribution (CMS)

nn?2

neutron

part.

O
[/ [
[TINGE
ey, G,
[[]]7 %

14
10" 2
(&

Rancoeco



=gamma

part.

Energy distribution (CMS)

nn?2

O
,
9y
()
%
%
0/\ 0,
2

%
$

77/ /& {
7 0
/) @
N
0" ©
\\\\\ \ %0 @

Rancoeco



Energy distribution (CMS)

nna3

neutron

part.

O
[/ [
[TINGE
ey, G,
[[]]7 %

14
10" 2
(&

Rancoeco



=gamma

part.

Energy distribution (CMS)

nna3

O
,
9y
()
%
%
0/\ 0,
2

%
$

77/ /& {
7 0
/) @
N
0" ©
\\\\\ \ %0 @

Rancoeco



Energy distribution (CMS)

nni4

neutron

part.

14
10" 2

Rancoeco



O
& %/
%,
4
o b
[ ] 0 (/Q/
"""' s //)@(/
/777
\'7777
\'"/777
\'/ 777 9
N\ /777
\ /777
A,
7777 /// ,
2 I/ /7 0
£ L AL (bs@’ N
t )/ D
2 f f’
Se N ) &
> ¥ N o 3
O — o, >,
c
Ll <

Rancoeco



Energy distribution (CMS)

nnb»ys

neutron

part.

14
10" 2

Rancoeco



N
) F 0
S ? S
S ¥
G E Q)Q X-S'
it > 2\
ER &
g b@ *
> Q LAY \ (1/ Q®
5'—(" g\\\\ v\\O Q @
c = 2, >,
c 7
Ll <

Rancoeco



Energy distribution (CMS)

nneo

neutron

part.

14
10" 2

Rancoeco



Energy distribution (CMS)

nneo

=gamma

part.

2 4
10" °

1 4
10" 3

Rancoeco



Energy distribution (CMS)

nn_yY

neutron

part.

14
10" 2

Rancoeco



O
& %/
%,
4
o b
[ ] 0 (/Q/
"""' s //)@(/
/777
\'7777
\'"/777
\'/ 777 9
N\ /777
\ /777
A,
7777 /// ,
2 I/ /7 0
£ L AL (bs@’ N
t )/ D
2 f f’
S N ) &
> "~ N o 3
O — o, >,
c
Ll <

Rancoeco



Energy distribution (CMS)

nna

neutron

part.

14
10" 2

Rancoeco



*J’ 0
2 Q
/) 00)
s §O
e Q
it ~ G
ER ' i
2% VY
2: AV

3 o0 N A 3

S c S

- |

Ll <

Rancoeco



Energy distribution (CMS)

nndo

neutron

part.

14
10" 2
(&

Rancoeco



O
& %/
%,
/
o b
[ ] 0 (/Q/
"""' s //)@(/
/777
\'7777
\'"/777
\'/ 777 9
N\ /777
\ /777
A,
7777 /// ,
2 I/ /7 0
5 E "/7 7/ /&N
- / @
1 /// P
g I é) i\
So \ \m\u\gv §
> 2 N A i
O o, >,
c
Ll <

Rancoeco



Energy distribution (CMS)

nn 10

neutron

part.

14
10" 2
(&

Rancoeco



)

=

Q

s @00 J)
o 8 QQ \4
= o

5“” IAAARR v (\Q’

CICJ CI = °s ¢

] —\ —\

Rancoeco



Energy distribution (CMS)

nn1l

neutron

part.

14
10" 2
(&

Rancoeco



part.

nn 1l
1
1
e
<,

Energy distribution (CMS)
=gamma
006)0
2%
2550

Rancoeco



Energy distribution (CMS)

nnil2

neutron

part.

14
10" 2
(&

Rancoeco



)

s

O (q0]

E/ -

5t 00

a L 69%

1 S

S &

S

W < NQ v\:\\\ | q/ Q}
- J

Rancoeco



Energy distribution (CMS)

nn i3

neutron

part.

14
10" 2
(&

Rancoeco



O
& %/
%,
4
o b
[ ] 0 (/Q/
"""' s //)@(/
/777
\'7777
\'"/777
\'/ 777 9
N\ /777
\ /777
N
7777 /// ,
2 I/ /7 0
(é) > /" / / / / Q/Q )
1 TSP
s & 2/ 8
al f ;
S VO
AN \
> O ' ~ Nl
5 =N =N
c
Ll <

Rancoeco



Energy distribution (CMS)

nn 14

neutron

part.

14
10" 2
(&

Rancoeco



n

3 ©

S -

Ss {
2 $3
E g Y
©

> N 4\
>

m C \\\\\\

C A\ \

0 < = "o o (\Q}

Rancoeco



Energy distribution (CMS)

nn 15

neutron

part.

14
10" 2
(&

Rancoeco



)

=

Q

s @00 J)
o 8 QQ \4
= o

5“” IAAARR v (\Q’

CICJ CI = °s ¢

] —\ —\

Rancoeco



Energy distribution (CMS)

nnilo6

neutron

part.

14
10" 2
(&

Rancoeco



)

3 N
O c Q(b |
§& 0@0@
59 b@ |
L q
55 s
Se \ (1/ O

o \ i
55, T

O =X

-

L <

Rancoeco



d
—
—
\ \ \ \ \
o NN
S
—\
Raceoo

S Q,V
@&@\
> T
QO (S
o~ s

uoJsinau="pJed jJuod U U
(SWD) uonnguisip ABisug



/ &
—

2w

O -

= £

c @©

o o

g

2

= @

— O

R0

T T

58 \
G) \\\ \\\\ \
- CI “o o

Ll < N N

Rancoeco



