Cross section (barns)

PA233 NRG TENDL-2015, AKONING

Principal cross sections
I I I I

10~ —
100 — — total
—— absorption
— elastic
- —— gamma production
il = S P
11 I I_9 I I_7 I I_5 I I_3 I_1 I 1
10 10 10 10 10 10 10

Energy (MeV)




PA233 NRG TENDL-2015, AKONING
resonance total cross section

10* 5

1 — total

=

o
w
I

Cross section (barns)
o
N
I

10*

107°
Energy (MeV)

107




PA233 NRG TENDL-2015, AKONING
resonance total cross section

A
5101JUUMUOMJ UULUUW\PUN

Energy (MeV)




PA233 NRG TENDL-2015, AKONING
resonance total cross section

| —— total

=
o
N

Cross section (barns)

|_\
o
[N
I
—
;
———
—

H
oI
N

Energy (MeV)

1073




PA233 NRG TENDL-2015, AKONING
resonance total cross section

10*

1 — total

Cross section (barns)

10!
Energy (MeV)

102




PA233 NRG TENDL-2015, AKONING
resonance absorption cross sections

-
-
e

S ——
—_ -

>

107

llllllllll
A
IIIII
e ~
\
\\
-
=TT
- "'ll/
N
\
/
i ’
/
7
7
\\
\\\\
e=zII777
1 T TTmm=— -
~
N
)
‘\\
||||||||
lllllll R
i \
Vi
’
7
\\
“\\
=777
llllll X
~
\
7
i -
=777
IIIIII
II
~
N
\
\s
\\\
\III
~
N
)
/
’
i ’
’
7
7
7
7
\\
\\\
\\\\\\\
-
rIlII
~ -~
) BN
- n \
I e) 7
- .= -
O -
G N A
O &= T,
>~
-
~
~
| N
1 N
. \
\
1 \
| \
\
\
RS o © = © o o
— —i —i —i — — —i

(suJeq) uonoas ssoI)D

107

Energy (MeV)




PA233 NRG TENDL-2015, AKONING
resonance absorption cross sections

103 | | | | | |

=

o
N
I

=

o
[EEN
I

Cross section (barns)
S
o
I
Sl
S—

n -
il Iy i UU
| |
\ \ i I l| g 1 h ! II
| | 1" (F I \ I I
Noa 'I II 1 ,II Mo T |I| 1 III: o I| ! ': '|
I } Il I i ] i
TR I [ Jon ! | Iih i : T i 'IIIII '| !
T TR T oot ot g oo TR i A || NN I. W
o S R R T A PR AT O P R R T I TR R T Wy Bty "“'"ll'll HINERRE!
— ' I P R ] Pl Bl PR I | iy ||||'n|||p . T
[ I I T B | 1 I | [ I R | 1 (T 1 i I e e B i ! I||lll || hban N
e By ) ot ! IR h ey e gy et e b gy gty l" Iy
A RN T A IR T I A T T S A TR R R "ul"lu"I'I" R
R R L T T T O L L TN T R R "l"' h """I'"I"'l I|"I i
UEERTIN T O A R A T TR R R R gt )
VA T A L N R N TR I TR U b "|l"I""l|ll'lll"h'lllu ity
J b v oy ! U N I T T L L T T AR U R T L R T TR l'ln"l T
) U TN N T A TR T TR TR T |I|: M ||||,|:.|,|| I|:II'|'I|:I Iy !
10" Vo IR Vo bag i ety g ‘lII fi ||II|”| g ”IIH'lIIIIII |I|'III|II r
LA AL R I I T
V1 \ | vt L II! I I"'I,' :'n, y y Y
\ 1 v 1
vV Yy
-3
10 I I I I I I I I

|
o|
(6]

Energy (MeV)




PA233 NRG TENDL-2015, AKONING
resonance absorption cross sections

|
"
102 1T 2Spk re
-
7)) 1
= 10
©
ST
9O : M
+—) i
g 1 ul:: 'I':ll \‘
» 10 —.g:l:: v
) :::::::II' \\‘
n :':':ll‘ 4
2 102" o
O LR R I
i T
107 KRR
o
10

Energy (MeV)




Cross section (barns)

PA233 NRG TENDL-2015, AKONING
resonance absorption cross sections

100 — capture LT ~._F
i -——-- fission ,/ -
107 3
107 - 3
10-3 I I I I I I I I
10° 10!

Energy (MeV)




Cross section (barns)

PA233 NRG TENDL-2015, AKONING
Non-threshold reactions

104 I I I I I

— fission
< (h,gma)
(n,a)

[HE

o
w
I

[N

o
N
I

|

o
=
I

[EEY
o
o
|

|

oI
(BN
I

|

ol
N
I

L)

I I
107 1073
Energy (MeV)

H
o
=
=
H
o|
(e}
H
o
~




PA233 NRG TENDL-2015, AKONING
Principal cross sections

16 I I I

14 — total i
absorption
elastic

gamma production

=
N
|

=
o
|
I

Cross section (barns)
oo
I

6 |
4 \ L
2 — .
\
0 i i i i i i i i i
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




PA233 NRG TENDL-2015, AKONING
Non-threshold reactions

IV —— fission

Cross section (barns)
= = = =
oI oI oI oI
(o)) ol S w
I I I

=

ol
~
I

I I I
0 50 100 150

Energy (MeV)

200




PA233 NRG TENDL-2015, AKONING
Inelastic levels

0.7

O
o
|

O
&
|

o
~
I

o
w
|

—
N

Cross section (barns)

(n,n*1)
(n,n*2)
(n,n*3)
(n,n*4)
(n,n*5)

Energy (MeV)

30




PA233 NRG TENDL-2015, AKONING
Inelastic levels

80 '
*107
70 — — (n,n*6) m
— (n,n*7)
— — (n,n*8)
v 60 — ——  (n,n*9) B
- — (n,n*10)
®
L 50 — m
S
= 40 — m
(&)
Q
7))}
7)) 30 ] [
7))}
O
Q 20 i
10 m
0 | |
0 5 10 15 20 25 30

Energy (MeV)




PA233 NRG TENDL-2015, AKONING
Inelastic levels

100 '
%107 ﬂ
— (n,n*11)
— (n,n*12)
. 80—,\ —— (n,n*13)
7p) — (n,n*14)
- — (n,n*15)
©
O
-
9
O
Q
0 40-
7))
n
o
O
20 —
0 | |
0) ) 10 15 20 25

Energy (MeV)




PA233 NRG TENDL-2015, AKONING
Inelastic levels

100 '
%107

(n,n*16)
(n,n*17)

— 80 — (n,n*18)

2 (n,n*19)

- (n,n*20)

©

O

c

9

O

Q

0 40—

7))

n

=

O

20 —
0 |
0) 5 10 15 20 25

Energy (MeV)




PA233 NRG TENDL-2015, AKONING

Inelastic levels

60

*1073

H o)
o o
| |

Cross section (barns)
S
I

ﬂ
P

(n,n*21)
(n,n*22) C
(n,n*23)
(n,n*24)
(n,n*25)

15 20 25 30
Energy (MeV)




PA233 NRG TENDL-2015, AKONING
Inelastic levels

50

*1073

Cross section (barns)
N
o
I

=
o
I

w
o
|

N
o
|

|

ﬂ

(n,n*26)
(n,n*27)
(n,n*28)
(n,n*29)
(n,n*30)

15 20 25 30
Energy (MeV)




Cross section (barns)

PA233 NRG TENDL-2015, AKONING

Threshold reactions

2.5
— (nx)
—— (n,2nd)
(n,2
2.0 %E (n13n) —
(n,*)a
1.5 B
1.0 B
0.5 L
0.0 | | |
0 50 100 150 200

Energy (MeV)




PA233 NRG TENDL-2015, AKONING
Threshold reactions

503
g
1 — (n,2n)a
— (n,3n)a
— (n,n*)p
,\40_ —— (n,n*)2a B
g — (n,n%)d
qv)
i®)
c
O
O
()
N 20 B
7))}
7))
=
O
10 B
0 | | N | |
0) 5 10 15 20 25 30

Energy (MeV)




PA233 NRG TENDL-2015, AKONING

Threshold reactions

1.2 '
—  (n,n%)t
— (n,n*)he3
1.0 — (n4n) B
— — (n,2np)
g — (n,3np)
@ 0.8 - i
=)
S
= 0.6 -
(&)
Q
)
B 0.4 L
O
@)
0.2 i
0.0 | | | | -1
5 10 15 20 25 30

Energy (MeV)




PA233 NRG TENDL-2015, AKONING
Threshold reactions

3.0 ' '

N
&
|

N
o
|

Cross section (barns)
- -
o o
I I

O
&
|

o
o

I I
15 20

Energy (MeV)

o
o1
=
o

25

30




PA233 NRG TENDL-2015, AKONING
Threshold reactions

3.5

*107
3.0 —

Cross section (barns)
= = N N
o w o W
I I I I

o
ol
|

o
o

— (Y
— (n,he3)
—— (n,2p)

o

I
15

Energy (MeV)

20

25

30




PA233 NRG TENDL-2015, AKONING
angular distribution for elastic

1
10

P >
i),
o,
D, 1- -
2 10 ~
o . ~
0 \ > &

~ N ﬁ\

2L - <

o “o 99;

Od\/’ o >>>>

’>® ‘S >
<o




PA233 NRG TENDL-2015, AKONING
angular distribution for elastic

LYoniCos
PN
QQ \ Y) \ (\ \
f
\700
9 9
/% o
R
20,
%
\7(90
800




PA233 NRG TENDL-2015, AKONING

angular distribution for (n,n*1)

SO0\




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*2)




PA233 NRG TENDL-2015, AKONING

angular distribution for (n,n*3)

SR\ N\SXY




PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*4)

0 ~
10
o)
o
0
% 10
v
o
O'S‘/’ e, >>>>>
< o




PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*5)

0 A
0
g’ N
Q O'1 g DA J
5 =
g OZ; }]> ARG
o ] ~T S
‘S >
Q O’O >>Jﬁi<o
0\5‘/,) o >>>>>
S : <




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*6)




PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*7)

0 -
10
%
Q 4
% 10
t
o
{O/
'
.'\5\ j
% O’O >>>JJJ i%
\S\/’?@ <= 44#’>>>




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*8)




PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*9)

LYoniCos




PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*10)




PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*11)

J
Q
Y
%
L
g
o PPTRS s®
6\0 | I S
%® <, 2
e 2 >




PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*12)

LYoniCos

SIS
g Mﬂ T
% - O >>>J <>
'S‘/,’> R, (X
(S




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*13)




PA233 NRG TENDL-2015, AKONING

angular distribution for (n,n*14)

SO0\




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*15)




PA233 NRG TENDL-2015, AKONING

angular distribution for (n,n*16)

SR\ N\SXY




PA233 NRG TENDL-2015, AKONING

angular distribution for (n,n*17)

SO0\




PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*18)

LYoniCos

d}Q

§
@0\(?0 0
\




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*19)




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*20)

si>




PA233 NRG TENDL-2015, AKONING

angular distribution for (n,n*21)

SO0\




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*22)




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*23)

SO




PA233 NRG TENDL-2015, AKONING

angular distribution for (n,n*24)

vi‘
\/
V-
9

1
10
0 A
2 10
ol
®, <
g 4
0 e
5 10 | >
‘Z'O/ ;Jﬁj >Q
oL ~
% O’O >>>JJJ <>
'S‘/,>® K4 (X

AV
\/
3 VV
%)

&
Y
Y,
@

9




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*25)




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*26)




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*27)




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*28)




LYoniCos

PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*29)

0 A
0
1 o
,1 A N P V V
10 -
NN
o ! ~T S
S ﬂ;j
(. O’O >>Jﬁi<o
0\5‘/,) o ,>>>>>
% .




PA233 NRG TENDL-2015, AKONING
angular distribution for (n,n*30)

\

i

1
10"
0 A
2 10
ol
O -
g 4
o -
5 10 | B
<o Jﬁﬁj >Q
% O’O >>>JJJ <>
'S‘/,>® K4 (X




Fission nubar
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