Cross section (barns)

RB0O78M NRG TENDL-2015, AKONING
Principal cross sections

| | | | |
10° —
10% —
103 -
10° — W ”’
Al I -

1

107 — m
absorption

0 elastic
10™ —— gamma production

-1
10 | | | | | | | |

I I
107 1073
Energy (MeV)

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




RBO78M NRG TENDL-2015, AKONING
resonance total cross section

10°

4 — total n

Cross section (barns)
o
N
I

107
Energy (MeV)

107




RBO78M NRG TENDL-2015, AKONING
resonance total cross section

total

|
o
N
[
—

Cross section (barns)
—
C_
—
e

10
Energy (MeV)




RBO78M NRG TENDL-2015, AKONING
resonance total cross section

—+— total

=

o
N
|

Cross section (barns)

|

o
[EEN
I

|
o|
w

Energy (MeV)

1072




RB0O78M NRG TENDL-2015, AKONING
resonance total cross section

— total

Cross section (barns)

10!
Energy (MeV)

102




RBO78M NRG TENDL-2015, AKONING
resonance absorption cross sections

10°

capture

=

o
N
|

Cross section (barns)

|

o
[N
I

107
Energy (MeV)

107




Cross section (barns)

RBO78M NRG TENDL-2015, AKONING
resonance absorption cross sections

[N

o

N

] ||||||_|_
e

capture

=

o
[EEN
I

=
o
o
IIIII 1
S ——

10
Energy (MeV)

1073




Cross section (barns)

RBO78M NRG TENDL-2015, AKONING
resonance absorption cross sections

10 E capture

=

o
o
|

|

=)
[N
I

|
o|
w

Energy (MeV)

1072




RBO78M NRG TENDL-2015, AKONING
resonance absorption cross sections

capture

1073 —_

Cross section (barns)

10!
Energy (MeV)

102




RBO78M NRG TENDL-2015, AKONING
Non-threshold reactions

'H "

Cross section (barns)

[ [ [ [ [
101t 10 10”7 10 10

Energy (MeV)




RB0O78M NRG TENDL-2015, AKONING
Principal cross sections

10 I I I

total

absorption

elastic

gamma production

0o
|

(0))

Cross section (barns)

0 i i i i i i i i i
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




Cross section (barns)

|

oI
(BN
w

RBO78M NRG TENDL-2015, AKONING
Non-threshold reactions
| |

(BN
o

10

I I I
0 5 10 15

Energy (MeV)

20 25 30




RBO78M NRG TENDL-2015, AKONING

Inelastic levels

20, '
*10°
L= — (n,n*1) B
— (n,n*2)
. 16 — — (n,n*3) B
2 — (n,n*4)
S 14~ — @) B
©
O
S
= 10 ~
&)
()
" 3 |
n
N
o 6 -
@)
4 — L
2 — L
0 | | | |
0 5 10 15 20 25 30

Energy (MeV)




RBO78M NRG TENDL-2015, AKONING
Inelastic levels

30 '
*107
— (n,n*6)
25 ] - (n1n*7) |
— — (n,n*8)
) — (n,n*9)
- — (n,n*10)
@® 20— B
=
S
= 15— m
(&)
]
7))}
B 10— -
O
@)
5 L
0 | | |
0 5 10 15 25 30

Energy (MeV)




RBO78M NRG TENDL-2015, AKONING

Inelastic levels

18

*1073
16 —

I
N SR
I I

Cross section (barns)
o
I

(n,n*11)
(n,n*12)
(n,n*13)
(n,n*14)
(n,n*15)

I
15

Energy (MeV)

20

25

30




RBO78M NRG TENDL-2015, AKONING
Inelastic levels

25 '
%107
— (n,n*16)
— (n,n*17)
— 20 — — (n,n*18) B
2 — (n,n*19)
- — (n,n*20)
©
O
c
O
O
()]
N 10— N
7))
3 |
=
@)
5 N
0 | | | | |
0) 5 10 15 20 25 30

Energy (MeV)




RBO78M NRG TENDL-2015, AKONING

Inelastic levels

18
%107
16— —— (n,n*21) B
— (n,n*22)
~ 14 — — (n,n*23) —
2 — (n,n*24)
- — (n,n*25)
® 12— .
=
c — -
5 10
O 8- -
n
QD 6- -
=
O 4 L
2 .
0 | | |
0) 15 20 25 30

Energy (MeV)




RBO78M NRG TENDL-2015, AKONING
Inelastic levels

14 '
*107
o — (n,n*26) L
12 — (n,n*27)
— — (n,n*28)
2 — (n,n*29)
C 10 —— (n,n*30) B
®
=)
c 8- B
i)
s
R L
n
%)
O 4 L
@)
2 — =
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




RBO78M NRG TENDL-2015, AKONING
Threshold reactions

1.6
— (n,%
1.4 — (n,2n n
— (n,4n)

19 — (n,3n) N
g : — (n,Ma
®
L 1.0 B
o
= 0.8 7 m
O
Q
N
7)) 06 ] [
)
O
QO 0.4 =

0.2 - =

/,Q
0.0 | | | | | | | | |
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




RBO78M NRG TENDL-2015, AKONING
Threshold reactions

1.0 ' '
— (n,2n)a
— o
— (n,n%)2a
/\08_ - (n,n*)d [
g —  (n,n"t
®
O
~ 0.6 -
c
O
O
(]
N 0.4- 0
7))}
7))}
O
@)
0.2 £
0.0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




RBO78M NRG TENDL-2015, AKONING

Threshold reactions

2503
A
1 — (n,n*)he3
— (n,2np)
— (n,3np)
200 —— (n2np) B
g — (n,npa)
®
O
~ 150 — O
c
O
O
]
" 100 O
7))}
7))}
O
@)
50 O
0 | | . |
5 10 15 20 25 30

Energy (MeV)




RBO78M NRG TENDL-2015, AKONING

Threshold reactions

0.6

o o
EAN o1
| |

Cross section (barns)
o
w
I

0.2

0.1-—

0.0 mi
0 5 10

I I I
15 20 25 30

Energy (MeV)




RBO78M NRG TENDL-2015, AKONING
Threshold reactions

200 ' '
*1073
1804 —— (0.3 =
— i
- n, a
1007 — (@mpo i
2 (n,pt)
S 140 —
(0]
o
~ 120 — i
S
‘= 100 — i
O
5
O 80 =
V)
V)
O 60— -
@)
40 — =
20 — =
0 i i i = = |
0 5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

*107°

RBO78M NRG TENDL-2015, AKONING
Threshold reactions

300 '

— (n,da)

N

o)

o
|

N

o

o
|

=

a1

o
I

100 —

o)
o
|

0 | | =

5 10 15 20
Energy (MeV)

25

30




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for elastic




RBO78M NRG TENDL-2015, AKONING

angular distribution for elastic

SR\ N\SXY




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*1)

SODI00N




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*2) ‘

0
10~
% S
O
5
t
o
~ 0/
o
.'\5\ j
Y
% .O°O - >>>>JJJ ic.)
\S\/’?@ 0\5\\ B>
o ©




LYoniCos

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*3)

b= =S
O
NS
NN
()
~> AQ\‘Z'
S
<
<OQ




/)

%
9 /\
Z Q\,
5 = w/y
K — A
< _ IS =N
g 5 - 2
— C M
QE
= 2, 0
A =
Z c Q
i S / Y
= s / &
Q] \
x S !
Z 0 ‘ \
®© \ )
53 0" (P
m 2 W v “Q

-
X < °S %
<\

SODI00N




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*5) ‘

0
10"
4 e
2 e
o > R §§\
<o ;5> >
J S <&
s 953 >o<
o @ I
L. <. >>>>>> =
e G P>
o O




RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*6)

LXAnlCosS .
\/
N
VV~
Y

> <

e
N

> ﬁ? e S
S

“ s ﬁﬁy e

>
X, 7o I
\S\/O@ 0\5\\ >
o ©




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*7)




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*8)




RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*9)

—(((

Q- 'p’ >
8 - >> Vo
5 1 e
> ) >> N @é\
<z 5 ﬁ \®
s P S
o Jiﬁy
S = > 2
'S‘/,>® o >




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*10)




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*11)




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*12)




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*13)




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*14)

P
o
o
NERUA

LXAnlCosS

0

@0\(?0 0
\

d}Q




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*15)

P
o
o
NERUA

LXAnlCosS

0

@0\(?0 0
\

d}Q




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*16)

P
o
o
NERUA

LXAnlCosS

0

@0\(?0 0
\

d}Q




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*17)

j \

o
o
—\

SODI00N




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*18)

j \

o
o
<\

SODI00N




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*19)




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*20)

j \

o
o
<\

SODI00N




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*21)

SODI00N




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*22)




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*23) ‘

P
o
o
NERUA

LXAnlCosS
\/
\/
\/
%VV
\/
Y

>
—
\ >> SRS
< 35 >
ol ;wﬂy S s
% QO >>>JJJ N
'S‘/,> K4 (X
S




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*24)

j \

o
o
—\

SODI00N




RBO78M NRG TENDL-2015, AKONING

angular distribution for (n,n*25)




RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*26)

—(((

LroniCos

NZ)
’ A%
S
-
e s
ol S
ol MW S s
<, o e
\S\/O. \0. s’>>>
S




RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*27)

_(((

7)) A " - >
8 - >> >
5 S S
5 : >>1 - §§\
<z 5 ﬁ \®
o >}JJ S 2
s P <
o Jiﬁy
% o < >>>>> N
\S\/O.@ Q >




LXAnlCosS

RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*28)




RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*29)

P
o
o
NERUA

LXAnlCosS

d}Q

§
@0\(?0 0
\




RB0O78M NRG TENDL-2015, AKONING
angular distribution for (n,n*30)

_(((

o s
a ' <>
Q | \ " o\
5 g >
~ N
“o JJy s &

s QJJJ >~ <

o, “o <

Qs - < > <«

Y e




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,x)

=

= 05
v 1
Z
“

9
> 100

e
\%Q




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,2nd)

.

LronieN

N
\




RB0O78M NRG TENDL-2015, AKONING
Neutron emission for (n,2n)

LronieN
W
\
N\

$0° |
o N
S NS
®®Q ~<o ~>
S, ES N




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,3n) |

0,1/ S
%" s
0 J
Z &
9 = o S
5 40 RS
= & &S
AN
= o <S5
®® o\
‘) >~ -
6))@, S v
S




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,n*)a

f
g I \\
10
A1 € ODQ

A <>
d
%10 USEN -
¢ o &
> o’ \®\

S ~> <<§\Q)

®)®, 2

QP 90 S




RBO78M NRG TENDL-2015, AKONING

Neutron emission for (n,2n)a

A )
7
% g N >
0 ; LGN
1bo SRR
<> TS
'S'@O = - AN
i e
Q@, S g
L o Wy




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,n*)p

7 \\\\\‘L‘ )

é ! 0’1 1 <
2 - M@*NEB >
@) N
5’, P ¥
- S
o S
< >SS
Ky
S
s <




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,n*)2a

é 10 <
5 T
o =
- <SS
& = S
<, &




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,n*)d
1 ~ “

oSO
>
5 0'1/ >
=1 >
2 1 |- =y
o N S <2$\
0 NS
- > N
(P4 N QQ;\Q.)
-~ > <
S 4 ~>
<. & N
=
L ST




Neutron emission for (n,n*)t

Z - N
0
1
s P

o

>
S5 <~
<.
<z o) ©

RBO78M NRG TENDL-2015, AKONING
1
10 | .\ '




Neutron emission for (n,n*)he3

RBO78M NRG TENDL-2015. AKONING
1 A
10 }\‘\\\l

S
A >
010 >
Z -
g2 - v
g D
> S S
0/ Q~>®
'\ﬂb <<§\
S K
(&
<, ¥ D>




RB0O78M NRG TENDL-2015, AKONING
Neutron emission for (n,2np)

] SO
Py e ‘\</b
210 S
< A N
,’é J/ O 2
007 S &
100 \®
> Q‘?}
S ™ <
S5 <
<, Yo >




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,3np)

LronieN




RBO78M NRG TENDL-2015, AKONING

Neutron emission for (n,2np)

LronieN
\

N
\




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,npa)

é 10 1% <
-_— > Q
5 T
o =
10c~ P &S
<
- S
ey >
S, Yo
<.
Qk {6\ %




RBO78M NRG TENDL-2015, AKONING
Neutron emission for (n,n*c)

0" | -
e \
QA =
30 o N N v
2 e g
5 P
0/ \®
S, Yo M
GQQ) < <




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,x)

:
% rd
= >
0, ,4: ~S @Q’.
1o <
SR <>
£ @




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,2nd)

LronieN




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,2n)

LronieN




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,3n)

LronieN




RBO78M NRG TENDL-2015, AKONING
Photon emission for (n,n*)a

- ”
éio Im
2 ‘ e
2 i > &
0*100/ &S

SR
«j:@e <
Nz




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,2n)a

3
10
i S
1 A >
5 >
9 1 W JAN
“ 105/ T ¥
NS
S, >
Zg >
L




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*)p

LronieN
DN

€




RBO78M NRG TENDL-2015, AKONING
Photon emission for (n,n*)2a

LronieN




o ,
z =25 ;

Z < 17 7 /

@) —— A

X L [ 77 A

< /ll.ll/N\

) =/ %
— O —— _/

= - Op
1 S

el = MJ\ ¥
N O AN 4

=

= o

g 3 < N
2 £ '
S O N
o0 <

~ O | U U S S N

© o N0 <=\ = 0

N c () o -

X o = =\ =

NOIHWEN




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*)t

LronieN




RBO78M NRG TENDL-2015, AKONING
Photon emission for (n,n*)he3

LronieN




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,2np)

o

% 10 ‘IM >
20 °
é e
0 02: S \@Q)
1 o & <<
£, F >
<
@@ ~-




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,3np)

P
10
H_
10
7 4 SN
%10 >
% 3. Q\?‘Q
o 7 SN
- O CbQ <<
SR <S>
< >
= S




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,2np)

LronieN




LronieN

RBO78M NRG TENDL-2015, AKONING
Photon emission for (n,npa)

1 A
10 |
b
100~ >
«j:@ <> >
Nz




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*1)

9

10
70~
d
= 10
% A
'l
P )

<o

<
— e
%o




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*2)

LronieN




RBO78M NRG TENDL-2015, AKONING
Photon emission for (n,n*4)

9
10
7 0
d
= W
% A
'l
s p
<>
«j: o
/—,
—/ *‘DO -
‘ZO~@




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*5)

=
O/
% 10
2 §
5
5
1855
«j: o
/—
—/ *‘DO S
‘ZO~@




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*6)

LronieN
N




RBO78M NRG TENDL-2015, AKONING

Photon emission for (n,n*7)

O/
% W
Z A
5 4
5 10
o 100/
§@Qz
L




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*8)

LronieN
Q'%
o A/~
%
&
"Ml
y
%




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*9)

2 /

10
7 0
0 S
g
'Y S
D, ,Z: S @cz,

160 -

o N
'~Z |
L,




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*10)

0 =
% 10
7
°
b A7
18
<




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*11)

O A
7 10
% 2 //
v’ 7] | QQ Y
o110, < N
Y <
<S>
<> <
PR <
%




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*12)

O/
7 10
d
o 2 K -

v’ » S JAN
> 19, L > ®
~ N
$,, % °

g,
1z




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*13)

O/
= 10
d
% A 4 .\<’,DQ
p il
| S
10/\u \@
o \JL\HJ <<
~ S
$,, % ”
2, h
S




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*14)

O/
7 10
a
2 <
@) 2 - S
5 1‘0/ @§$
<<
y
(e S
<
L




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*15)

LronieN




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*16)

0 4
0
%1 P <
Z L7 e
: o’ LIl G
&100/<\Q\J <</§
\\J
< o2 <
//@
L




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*17)

2/
10
7 0
%10 ) v S
% >
g S
D, ,Z: S @cz,
191»<ﬂ S
o N
>
L




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*18)

0 4
%1 -
s -
g S>> X
o410 > ®

- Q/Q

@QO N\L <S>

//@@ O’<—'>>\u

\)




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*19)

O A
7 10
)
0 ,Z/ () N\
;3 10 /< TE

- Q/Q

6\0’0 AN <S5

//@ o
>
L




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*20)

0
% 10’1/ >
:‘é /4/ S N
o S
. | 4 PPN
§;: S <
&L, <




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*21)

0 -
% 1 -
Z < !‘ N
% 2 - i "1 S
o 100 /<J / ’ @§®

h o N “ /}/( S e

< © | >




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*22)

O A
7 10
()
> - / =
2
9 O’Z/ ,\§ A\
40 ®
- Q/Q
<5 <S>
< .
2, 23
S




RBO78M NRG TENDL-2015, AKONING

Photon emission for (n,n*23)

710
z L*’//
é 1012 W
“o |
§;: ;“‘/“w
) e




RBO78M NRG TENDL-2015, AKONING

Photon emission for (n,n*24)

NS\NCOQ




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*25)

LronieN
\_A
(D
\
\
—

\




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*26)

LronieN

\

N

V)




RBO78M NRG TENDL-2015, AKONING

Photon emission for (n,n*27)

1/
10
D4
v A
Z 10
5 1 |
I
1
o
e
< @ "
/// = Jl
%@0"7 S




RBO78M NRG TENDL-2015, AKONING

Photon emission for (n,n*28)

NS\NCOQ




RB0O78M NRG TENDL-2015, AKONING
Photon emission for (n,n*29)

0 4
% 1
? A
>
1 O’Z/ |
610 o
o X S
s 2o ©

0
X
0




RBO78M NRG TENDL-2015, AKONING
Photon emission for (n,n*30)

O /
7 10
¢Q |
Z A
5 4. 1
& 10
o /<& S
5 <S>
(&4 )
ST o >
@@ i~ (‘/

Q
9
0







RBO78M NRG TENDL-2015, AKONING
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Photon emission for (n,d)
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Photon emission for (n,2p)
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Photon emission for (n,pa)
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Gamma Prod (barns/MeV)

RB0O78M NRG TENDL-2015, AKONING
thermal capture photon spectrum

=

o
N
|

=
o
[EEN

=

o
o
|

=
oI
[IEN

o

I I
5 10

Gamma Energy (MeV)

15




RB0O78M NRG TENDL-2015, AKONING
14 MeV photon spectrum
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MeV/collision
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Cross section (barns)
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