Main Cross Sections

3
10 Elastic

|

o
=
I

|

S
[N
I

cross section (barn)
H
oI
w
I

[HEN

<
(62]
I

neutron energy(eV)




Cross Section
1072 | |

—— n_a_tot

10° |-

= = =

o| oI oI
& n A
I I I

\l

cross section (barn)
H
oI
I

=

ol
0o
I

=

ol
(o)
I

neutron energy(eV)



Cross Section

100 FE T 1T T T T T T T T T [ JFT—F—FF7—T7 7 7=
———— n_2n
) — n_3n
10 [ —— n_na
| —— n_2na
210_4 ——— n_nd
E — n_nt
2 & i
O n
s
-8
q_) |
4 10
g -
O 1010 |-
o
10—12 |
10—14 B
| | | | | | | |

| | | | | |
01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 1920
*10°
neutron energy(eV)



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

cross section (barn)
= =
o o
~ w

=
OI
a

0

[ I S I
1 2 3 4 5 6

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

neutron energy(eV)

%100



Cross Section

1071

cross section (barn)
= =

= S

w N

H
ol
1NN

ol
a1

|

n_ 12

o

| | | | | |
1 2 3 4 5 6
neutron energy(eV)

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

%100



cross section (barn)

Cross Section

= =
S Q
= (0]
o

|

<,
[N
N

| | | | | | | | | | | | | | |
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.




Angular distribution (CMS)

=neutron

part.

n_na




Angular distribution (CMS)

part.=alpha

n_na




Angular distribution (CMS)

=gamma

part.

n_na




Angular distribution (CMS)

n 2na

neutron

part.




Angular distribution (CMS)

part.=alpha

n_2na




Angular distribution (CMS)

n 2na

=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.




Angular distribution (CMS)

nnl




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



ewweb=-1yed zZ U u
(SWOQ) uonnguisip Jejnbuy



Angular distribution (CMS)

nna3

part.=neutron




Angular distribution (CMS)

nna3

=gamma

part.




Angular distribution (CMS)

nni4

part.=neutron




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



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



Angular distribution (CMS)

nnb»y

=gamma

part.




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



ewweb=-1yed 9 U u
(SWOQ) uonnguisip Jejnbuy



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



Angular distribution (CMS)

nn 10

neutron

part.




Angular distribution (CMS)

nn 10

gamma

part.




Angular distribution (CMS)

nn1l

neutron

part.




Angular distribution (CMS)

nn1l

gamma

part.




Angular distribution (CMS)

nnl2

=neutron

part.




Angular distribution (CMS)

nnl2

=gamma

part.




Angular distribution (CMS)

nnil3

neutron

part.




Angular distribution (CMS)

nnil3

=gamma

part.




\
AN

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

SSCNSES



Angular distribution (CMS)

nn 14

=gamma

part.




Angular distribution (CMS)

nn 15

neutron

part.




Angular distribution (CMS)

nn 15

=gamma

part.




Angular distribution (CMS)

nnilo6

neutron

part.




Angular distribution (CMS)

nnilo6

gamma

part.




Angular distribution (CMS)

nna17/

=neutron

part.




Angular distribution (CMS)

nna17/

gamma

part.




Angular distribution (CMS)

nnil8

=neutron

part.




Angular distribution (CMS)

nnil8

=gamma

part.




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



—

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



&@\
O IS
.
<& s °
S
> (&4
32 P
o / )
S A p J
2 ol ©
S _ P g
3
Z.
4
Z

uosnau="ued ug u
(SWD) uonnguisip ABisug



=gamma

part.

Energy distribution (CMS)

n 2n

Y
Q
K Y @4\
\
Y ¢
) W W W | F\\\\\\\\\ ANV O\\\\\Q @Q
= =Y

Rancoeco



Energy distribution (CMS)

n 3n

neutron

part.

Raceoo



Energy distribution (CMS)

n 3n

=gamma

part.

Raceoo



]
>
<

\I\\\\\\\\\\

g 0
§ ﬁ @g
. = / |
58 j// 0
ég | v 9
=0 |
%E g

> O @
G)CU \ . \ | \ Q

D O |

M= v\ v\

ISR



2

0
< _ P9
oG e —— o *
= I — N
2
= |l ,» @
D2 *
28 %Q}@
O = R \Q Q}(\
G o o e
W <

Raceoo



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

1 } f 0)
f
=



~ =
i &@\
< T
> R
S K S
< >
0.0

uosnau="yed euz u
(SWD) uonnguisip ABisug

90/;
&
/
& 4@/
' %,
‘ 9[
\ \ Q\ \
=N
Raceso



2 / 6 ¢
9/ <ﬁ/ *N
c @ .

-

S5 .
3 |} m@
=

é(ﬁ \ \ v\_\ \ \Q @

2 =N

I <

Raceoo



=gamma

part.

Energy distribution (CMS)

n 2na

7
Q
_— N
R\
& ¢
N
0" ©
0" ¢
\ IR v~ P O

Rancoeco



=N
Raceoo

uosnnau="ued du u
(SWD) uonngusip ABiaug



2 / $
& < 7 \f)@
C Cc *:\,0
S5

23 SR\
5 0 ¢
S & 98
52 §
S AR

CIC)C| o o 0 ¢

LUC —\ —\

Raceoo



\
Raceoo

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



*x

S
>

< &@\
¥ >
& = @
ST B
<>
32 o
N P
S
= §
SN

A
S
<\
Raceoo

; 4“ ’

uoJinau="wed pu u
(SWD) uonngusip ABiaug



~N
e A &@\
e 7S
e
PaS @Q
& Lo
ST S
/V@/V / o
> 0
s . g
& 3
/ -1 “
Z
=
. / Z
SL >
07
- 1

uoJanap="wed pu u
(SWD) uonnguisip ABisug



=gamma

Energy distribution (CMS)
part.

n_nd

R



N -
7
< 7
> R
> <o
< >
3> >
2 o
2
S
= y
SN

A
S
<\
Raceoo

uosnau="ued Ju u
(SWD) uonnguisip ABisug



O
- s
)
%%,
W,
o%)
%
)
/
/
\/ A{\

Cé) / Y
5 o
C \
S S s
RS %
3 1L >
E g \ \ v\-\ \ \Q Q}(\
c) —\
25 =N
I <

Raceoo



=gamma

part.

Energy distribution (CMS)

n nt

©
L
/ LR
\
" §
\ \ N\

Raceoo



90/;
%
%/
\ \ \ m\\
OO \
—\
Raceoo

uosnnau="yed dugz u
(SWD) uonngusip ABiaug



Energy distribution (CMS)

n 2n

=proton

p part.

Raceoo



90)

O
7
%
f@%
%
6’/\ 0{//)
%
e
g b
C s 0 *
S £ s
58 f
=21 : *
5t 5
L < . Q
ZQ \ \ \ \ (i\\‘g @
o QL \
o N _ N
(OB O\_\ >,
c
Ll <

Raceoo



Energy distribution (CMS)

nni1

[/ ‘
(N
1N
[[]]7 %
”"' Oy %
[ []]777 n,
N7 77 v
N /7777
N\//]7 §
<
/7 / )
N/ D¢
X5 / o
\7Y o @
\ /o
A v\:;\ \ VN \Q é\

Rancoeco



Energy distribution (CMS)

nn?2

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)

nn?2

gamma

part.

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



0
Q
5 Q
& g Q(b \
S E £
= % QQ k
=21 b‘ ®
b - QQ Q}
22 (7§
S N A
% & = =N
c 7
Ll <

Rancoeco



Energy distribution (CMS)

nnb»ys

neutron

part.

14
10" 2
(&

Rancoeco



$

f |
2 0
O & g ;
50 @0 q
27 & ¢
U Q AR % @
>m ANAAAR O\ \ @Q
> < =N
=
Wl <

Rancoeco



Energy distribution (CMS)

nneo

neutron

part.

14
10" 2
(&

Rancoeco



2 o
O © @Q
\g z - Q)Q X
5 £ S i
35 . i
% g A} T\ (1/0 Q®

é(o F\\\\\\\ OO @

S < = =N

——

W <

Rancoeco



Energy distribution (CMS)

nn_yY

neutron

part.

14
10" 2

Rancoeco



O
.
O Yy
/ » /@
> — %
” b
P 0) (/o,//)
%

’ )
) < —
C > — ’ v Q
ng ‘ . )Y
C -
% % .. \/@4\
.g I <9 *
o5 ¢ g
S\ Q \ AR \Q @Q

N = .
0 = 2
O =X
- I
Ll <

Rancoeco



Energy distribution (CMS)

nna

neutron

part.

14
10" 2

Rancoeco



Energy distribution (CMS)

nna

=gamma

part.

0
Yy é\
\&
N &
¢
IS S
= =\

Rancoeco



Energy distribution (CMS)

nndo

neutron

part.

14
10" 2

Rancoeco



0 0

= 0
= &0

_E & Q7 ¥y

55

2 J

o5

o O AR T <D (\®

c 5 = =

Ll <

Rancoeco



Energy distribution (CMS)

nn 10

=neutron

part.

14
10" 2

Rancoeco



Energy distribution (CMS)

nn 10

=gamma

part.

Rancoeco

0
Y @4\
\
N &
Ty T\ Q®
s g Q ¢
<\ <\



Energy distribution (CMS)

nn1l

neutron

part.

14
10" 2
(&

Rancoeco



gamma
L
N
N

part.

Energy distribution (CMS)
1
1

nn 1l
7
S
/)@»,.

Rancoeco



Energy distribution (CMS)

nnil2

neutron

part.

14
10" 2
(&

Rancoeco



gamma
L
N
N

part.

Energy distribution (CMS)
1
1

nn12
e
S
/)6,/

Rancoeco



Energy distribution (CMS)

nn i3

neutron

part.

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nn i3

=gamma

part.

0
Yy é\
\&
N &
¢
IS S
= =\

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



gamma
L
N
N

part.

e
“
e

Energy distribution (CMS)
10
U
&

nn 15

Rancoeco



Energy distribution (CMS)

nnilo6

=neutron

part.

14
10" 2
(&

Rancoeco



D>
D
5
/%N/VO
S &
=
N
\/
ol

"
N4
.
—
v
N
e
=N =AY
Rancoeco

ewweb="ued 9T U U
(SWD) uonnguisip ABisug



Energy distribution (CMS)

nna17/

=neutron

part.

14
10" 2
(&

Rancoeco



Energy distribution (CMS)

nna17/

=gamma

part.

14
10"

Rancoeco



Energy distribution (CMS)

nnil8

=neutron

part.

14
10" 2
(&

Rancoeco



gamma
L
N
N

part.

e
“
e

Energy distribution (CMS)
10
U
&

nnil8

Rancoeco



part.

/ \\NN \

e
A
A
A
e
<,

Energy distribution (CMS)
0
0

n n cont

Raceoo



X % g
\ \ \ N\ Q (\Q)
N <\ o = AL ¢
=N
Raceoo

ewweb="1ed 1uo0d U U
(SWD) uonngusip ABiaug



