Cross section (barns)

JEFF-3.1 RH-103

Principal cross sections

total
absorption
elastic
gamma production

| | | |
10 10

Energy (MeV)




JEFF-3.1 RH-103

resonance total cross section

=

o
w
|

Cross section (barns)
o
N
I

|

o
[N
I

tqtal

|
o|
(o)

Energy (MeV)

107




Cross section (barns)

=
o

=
o

JEFF-3.1 RH-103

resonance total cross section

N

=

— total

1 -

—

F
—

107

Energy (MeV)




JEFF-3.1 RH-103

resonance total cross section

103 i total L
»
=
®
=)

(- 102 = -
e
O
Q
N
N
]
O

\ Y

LI N U
10 10°3

Energy (MeV)




JEFF-3.1 RH-103

resonance total cross section

4 — |total

=

o
N
I

Cross section (barns)

=
o
[EEN
Lo

|
o|
w

Energy (MeV)

1072




JEFF-3.1 RH-103

resonance total cross section

10*

Cross section (barns)

1 — total

10°

Energy (MeV)




JEFF-3.1 RH-103
resonance absorption cross sections

capture

|
o
w

=
o
N

|
o
=

Cross section (barns)

H
o
o

=
oI
[IEN
=
oI
(e}

Energy (MeV)

|
o|
(6]




Cross section (barns)

JEFF-3.1 RH-103
resonance absorption cross sections

102 _§ capture

10" = -

10° = ﬁt

107 = U |
107 | | | 10"

Energy (MeV)




Cross section (barns)

JEFF-3.1 RH-103
resonance absorption cross sections

10° =

capture

=

o
N
I

I

= =

o o

_ o
||||||||_ ] |||||||| L1 11111l L1 11111l L1 1111

py———

=

o
[EEN
I

I

U

Energy (MeV)

=
oI
N

H
oI
N
H
o
w




Cross section (barns)

JEFF-3.1 RH-103

resonance absorption cross sections

102 E

|

o
=
I

=

o
(@)
I

|
OI
[N

capture

Energy (MeV)

|
o|
N




Cross section (barns)

JEFF-3.1 RH-103

resonance absorption cross sections

10 -

[N

=)
N
I

capture

10°

Energy (MeV)




Cross section (barns)

JEFF-3.1 RH-103
UR total cross section

— Inf. Dil.
—— 100Db
— 1b

10%

107
Energy (MeV)




JEFF-3.1 RH-103
UR elastic cross section

10?
— Inf. Dil.
| —— 100b L
— 1D

~—~
V)
(-
L -
G
O
N
(-
O
o -
(@)
(¢))
V)
V)
V)
(@)
L -
O

107
Energy (MeV)




JEFF-3.1 RH-103
UR capture cross section

1 —— Inf. Dil.
—— 100D
—— 1D

~

V)

c

| -

(q0]

o

N

c

O

o

O

Q

V)

V)

0,0

O 10"

| —-—

@)

107
Energy (MeV)




JEFF-3.1 RH-103
Heating

101 - | I

1 — heating

=

o
(@)
I

Heating (MeV/reaction)
S
I

=
oI

H N
oI

o

{
=
O

(o)

[ [ [ [ [
10”7 10 10 10t 10*

Energy (MeV)




Damage (MeV-barns)

=

S
IS
I

JEFF-3.1 RH-103
Damage
| |

10° -
damage

=

ol
=
I

|

OI
N
I

[HEN

<
a1
|

=
oI
o
{
=
o
(o)

[ [ [ [
10 10 10t

Energy (MeV)




Cross section (barns)

JEFF-3.1 RH-103
Non-threshold reactions

[ [
10 10

Energy (MeV)




Cross section (barns)

JEFF-3.1 RH-103

Principal cross sections

8

\l
|

o
|

ol
|

N
I

w
|

N
I

=
|

total
absorption
elastic
gamma prod

fon

10

I I I
15 20 25

Energy (MeV)

30




JEFF-3.1 RH-103
Heating

2.5 '

— heating

= - N
o o1 o
| | |
I I I

Heating (MeV/reaction)

o
U1
|

I

0.0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




JEFF-3.1 RH-103
Damage

120 '

*10°3
—— damage

=

o

o
I

00)
o
|

Damage (MeV-barns)
S (@))
o o
I I

N
o
|

/_

10

I I I
15 20 25 30

Energy (MeV)




JEFF-3.1 RH-103
Non-threshold reactions

10-1 I I

2 | — 4roma
10 (n2) \
(n,xa)

Cross section (barns)
= =
o o
(0]
I I

=

oI
(o)
I

=

ol
~
I

I I I I
0 5 10 15 20

Energy (MeV)

25

30




JEFF-3.1 RH-103
Inelastic levels

0.7

Cross section (barns)
© o o o o
N w EAN 6] o
I I I I I

o
I

o
o
o

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

10

I
15

Energy (MeV)

20

25

30




JEFF-3.1 RH-103
Inelastic levels

140 '
*107
o — (n,n*6) L
120 )
—~ — (n,n*8)
) — (n,n*9)
< 100 —— (n,n*10) B
®
=
— 80— =
i)
=
D 60— -
%)
%)
© 40- L
@)
20 — =
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




JEFF-3.1 RH-103
Inelastic levels

160 '
%107
140 — —— (n,n*11) =
— (n,n*12)
— — (n,n*13)
0 120 — (n,n*14) B
- — (n,n*15)
©
L 100 — —
S
= 80 -
&)
()
(7))
(7)) 60 ] —
(7))
=
Q 40 —
20 —
0-— | — T | |
0) 5 10 15 20 25 30

Energy (MeV)




JEFF-3.1 RH-103

Threshold reactions

1.6
— (n,2nd)
1.4 — (n,2n) =
— (n,3n)

12— — (n,n%)a B
g - — (n,2n)a
®©
L 1.0 —
S
= 0.8 L
&)
()
(7))
(7)) 06 ] —
(7))
=
Q 0.4 —

0.2 - L

0.0 | | | | |

0) 5 10 15 20 25 30

Energy (MeV)




JEFF-3.1 RH-103
Threshold reactions

180 '

*1A-3
]:_IGOO a (n,3n)a
(n,n*)p
(n,n*)2a
(n,n*)d

(n,n*)t

e e

o N b

© O o
I I I

00)
o
|

Cross section (barns)
(@)
o
I

N
(@)
I

N
o
|

o
ol
I

10

I I
15 20

Energy (MeV)

25 30




JEFF-3.1 RH-103
Threshold reactions

100 ' '
*1073
— (n,n*)he3
— (n,4n)
— (n,2np)
—~ 801 — (nanp) B
g — (n,2np)
®©
o
c
O
0
D
" 40— L
)
7))
O
@)
20 i
0 i | i | | |
14 16 18 20 22 24 26 28 30

Energy (MeV)




JEFF-3.1 RH-103
Threshold reactions

2.0

Cross section (barns)
= =

o o1

I I

o
ol
|

0.0

I
15

Energy (MeV)

20

25

30




JEFF-3.1 RH-103
Threshold reactions

350 '
*107°
— (n,hel)
300 — (.23 L
— (n,2p)
a — (n,pa)
250 (n,pd) B
@
L
— 200 — L
O
9
0 150 L
w
(7))
© 100 L
@)
N /_
0 | | — | —
0 5 10 15 20 25 30

Energy (MeV)




JEFF-3.1 RH-103
Threshold reactions

3.5

1070
3.0 —

Cross section (barns)
o B P N N
o1 o o1 o o1
I I I I I

o
o

— (n,pt)
— (n,da)

ol

10

I I
15 20

Energy (MeV)

25

30




JEFF-3.1 RH-103
Threshold reactions

3503 '
*10°
—— (nxp)
300 — (hxd) i
—  (n,xt)
. — (n,xhe3)
7))} - e
C 250 - e L
@
L
— 200 L
O
9
0 150 i
w
(7))
© 100 L
@)
50 — L
0 B r — | |
0 5 10 15 20 25 30

Energy (MeV)




JEFF-3.1 RH-103
Threshold reactions

500 ' |
*107°
— (n,p*1)
=
—_— n,p*
— 400 - — (n1p*4)
g — (n,p*5)
(qv]
o
~ 300 —
S
o
5 W
200 — N
w
(7))
o \
Q .\
100 —
0 ' | | |

0 5 10 15
Energy (MeV)




Cross section (barns)

JEFF-3.1 RH-103
Threshold reactions

15 20
Energy (MeV)

25

300 '
*1 0
=
—_— n1p*
250 —— (np*8) B
— (n,p*9)
— (n,p*10)
200 L
150 - ’\ a
100 L
50 L
0 i i i i i

30




Cross section (barns)

JEFF-3.1 RH-103
Threshold reactions

Energy (MeV)

3006
o
10 — (n,p*11)
— (n,p*12)
250 —— (n,p*13) B
— (n,p*14)
— (n,p*15)
200 — =
150 — =
100 — =
50 —
0 i i i i i
0 5 10 15 20 25 30




JEFF-3.1 RH-103
Threshold reactions

60
*1073

o)
o
|

N
o
I

Cross section (barns)
N w
o o
I I

10

(n,p*c)
(n,d*0)
(n,d*1)
(n,d*2)
(n,d*3)

15 20 25
Energy (MeV)

30




JEFF-3.1 RH-103
Threshold reactions

1400
o
1 — (n,d*4)
1 —— (n,d*s)

1200 —— ()
— — (n,d*7)
7)) S *
C 1000 - (n.¢°8)
a
=
— 800
i
E
D 600
7))}
7))}
O 400
@)

200 —

0
5

10

I I
15 20

Energy (MeV)

25

30




Cross section (barns)

JEFF-3.1 RH-103
Threshold reactions

15 20
Energy (MeV)

25

500 '
*1070
— (n,d*9)
——  (n,d*10)
——  (n,d*11)
400 (ﬂ,d*lZ) —
——  (n,d*13)
300 — —
200 — —
100 — —
0 | | |

30




JEFF-3.1 RH-103
Threshold reactions

30, '
Lo
L J— (n,d*14)
——  (n,d*15)
251 —— (n,d*c) —
—_ — (n,t*0)
g ——  (n,t*1)
@ 20 i
=
S
= 15 -
O
D
7))}
B 10— L
O
@)
5 i
0 | | | |
5 10 15 20 25 30

Energy (MeV)




*107°

Cross section (barns)

JEFF-3.1 RH-103
Threshold reactions

60

w S o))
o o o
| | |

N
o
|

=
o
I

(n,t*2)
(n,t*3)
(n,t*4)
(n,t*5)
(n,t*6)

10

I I
15 20

Energy (MeV)

25

30




JEFF-3.1 RH-103
Threshold reactions

35

*107°
30

Cross section (barns)
= = N N
o o1 o o1
I I I I

ol
|

(n,t*7)
(n,t*8)
(n,t*9)
(n,t*10)
(n,t*11)

10

I I
15 20

Energy (MeV)

25

30




10, '
-
- — (n,t*12)
— (n,t*13)
——  (n,t*14) L
— 81 — (n,t*15)
g — (n,t*c)
®
®)
< 66— o
c
e
O
Q
N 4- |
N
)
O
@)
2 — =
0 | | | |
5 10 15 20 25 30

JEFF-3.1 RH-103
Threshold reactions

Energy (MeV)




Cross section (barns)

JEFF-3.1 RH-103
Threshold reactions

1800 '
*10°
| —— (n,he3*0) B
16001 ——  (nhear)
— (n,he3*2)
1400 —— (n,he3*3) —
— (n,he3*4)
1200 — -
1000 — i
800 — =
600 — =
400 — i
200 — —
0 i | | \_
5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

JEFF-3.1 RH-103
Threshold reactions

1800 '
*10
| —— (n,he3*s) B
1600 —— (n,he3*6)
— (n,he3*7)
1400 —— (n,he3*8) —
— (n,he3*9)
1200 — —
1000 — =
800 — =
600 — =
400 — =
200 — —
0 | | |
5 10 15 20 25 30

Energy (MeV)




JEFF-3.1 RH-103
Threshold reactions

7009
A
- — (n,he3*10)
1 —— (n,he3*11) L

i — (n,he3*12)
i — (n,he3*13)
(7)) N *
C 500 - (n,he3*14) N
©
=
— 400 — L
9
2
O 300 -
7))
n
© 200 - L
O

100 — =

0 | | |
) 10 15 20 25 30

Energy (MeV)




Cross section (barns)

*107°

JEFF-3.1 RH-103
Threshold reactions

350

300 —

(n,he3*15)
(n,he3*c)
(n,a*0)
(n,a*1)
(n,a*2)

15 20 25 30

Energy (MeV)




JEFF-3.1 RH-103
Threshold reactions

14 ' '
P
Lo — (n,a*3)
4 — (n,a*4)
12 — (n,a*5)
= — (n,a*6)
N S «
E 10 4 (n,a*7)
®
=
c 8-
i)
=
» 97 <
U) N
)
© 4-
@)
2 - /
0 T | |
5

10 15
Energy (MeV)




JEFF-3.1 RH-103

Threshold reactions

16

*107°
14 —

= =
o N
I I

Cross section (barns)
oo
I

(n,a*8)
(n,a*9)
(n,a*10)
(n,a*11)
(n,a*12)

\

I I
15 20

Energy (MeV)

25

30




JEFF-3.1 RH-103
Threshold reactions

166 I I
N
1 — (n,a*13)
144 —— (n,a*14) m

— (n,a*15)

=
N
|
|

=
o
|
|

Cross section (barns)
oo
I
I

Energy (MeV)







LXAnlCosS

JEFF-3.1 RH-103
angular distribution for (n,n*1)




JEFF-3.1 RH-103
angular distribution for (n,n*2)

P
o
o
NERUA

LXAnlCosS




LYoniCos

JEFF-3.1 RH-103
angular distribution for (n,n*3)

]
0 4
10 3
4.
10 °
{0 Q I JJJJ
S o lilq
o Co IS
B o >
’>® S
<o




LoniCos

JEFF-3.1 RH-103
angular distribution for (n,n*4)

]
0 4
10" 3
4
10 2
~<7 0/0 JJ
= e
I
O O’O ,,>”Mm LG‘)
2. . l
= S

(j/Q
P SO
B >







JEFF-3.1 RH-103

angular distribution for (n,n*6)

o
<\

SODI00N







JEFF-3.1 RH-103

angular distribution for (n,n*8)

SR\ N\SXY




JEFF-3.1 RH-103
angular distribution for (n,n*9)

P
o
o
NERUA

LXAnlCosS




JEFF-3.1 RH-103
angular distribution for (n,n*10)

=

<5 s
= o JJJJJHLJJJJJJJJM
<, “o ,,,,»ﬂ <
., Cs ’
<o




angular distribution for (n,n*11)

JEFF-3.1 RH-103

SO0\




JEFF-3.1 RH-103
angular distribution for (n,n*12)

LXAnlCosS .
\ \
'-‘JJ
X VV
%

>
> Q
’,r S
P e &
Vg O e
e Cs g
O




JEFF-3.1 RH-103

angular distribution for (n,n*13)

SR\ N\SXY







JEFF-3.1 RH-103

angular distribution for (n,n*15)

SR\ N\SXY




JEFF-3.1 RH-103
Neutron emission for (n,x)

3 [ L S
10 LI

72 It <
1 .
0 3 S ST N
NI AN
p10 | F $ &
(& S QQ;\Q.)
S >~ &
S %o “
<S5, 2L




JEFF-3.1 RH-103
Neutron emission for (n,2nd)

y SO
é 10 &
5 T
o =
10 A S
2 <&
®®Q ({)/
SN




JEFF-3.1 RH-103
Neutron emission for (n,2n)

1 ~
10 M
| 5
e
) Ve
Z 10 JIS
: » .
v <
o ) <~
<
S, <o <
e <
.
L S5 <o




JEFF-3.1 RH-103
Neutron emission for (n,3n)
1 ~

SO
P Se)
% .o <
Z 1 S
Ve
% / O N
o Sl
2
o’ “/Q@@?
. & S
e
’Q@ {O &
=
R RN




JEFF-3.1 RH-103
Neutron emission for (n,n*)a

- ”M *
10

é 10’1 i N8N “‘J
% g
b

(&4

Sy S

< < o
@k {6\ %Y

&
N
P &
S
~ =
'»<<§\




JEFF-3.1 RH-103
Neutron emission for (n,2n)a

é 10 S
2 i N2
0 A XN
0, /3/ S @2)
O S N ﬁ\
1 (&4 Q;\Q.)
N > <SS
®®O <z \%)
<. & ~>
7
2z T




JEFF-3.1 RH-103
Neutron emission for (n,3n)a

LronieN

N
\




JEFF-3.1 RH-103
Neutron emission for (n,n*)p

LronieN
\.A
L
\
T =

<>
S
VN
<
NS
P S
<




JEFF-3.1 RH-103
Neutron emission for (n,n*)2a

LronieN




JEFF-3.1 RH-103
Neutron emission for (n,n*)d

LronieN
\
/s

o
Vs
LA
NS
S
'\<3><<§@'
N
D




JEFF-3.1 RH-103
Neutron emission for (n,n*)t

A
% “ \H\}\ >
2 " >
5 4. N
= 10 P
g 1V A
o S
JEN <>
\9@0 -
<, & N




JEFF-3.1 RH-103
Neutron emission for (n,n*)he3

LronieN

N
\




JEFF-3.1 RH-103

Neutron emission for (n,4n)

O.

\ \ \ \
S S
—\ <\

NS\NCOQ




JEFF-3.1 RH-103
Neutron emission for (n,2np)

z) 10 >
= \LJ &
2 >
c e
0 ,3: AN
10 > &
< <
S ~ P
< o) o
Q’@, = S
2NN




JEFF-3.1 RH-103
Neutron emission for (n,3np) |

LronieN

N
\




JEFF-3.1 RH-103
Neutron emission for (n,2np) l

LronieN

N
\




JEFF-3.1 RH-103

Neutron emission for (n,npa)

NS\NCOQ







JEFF-3.1 RH-103
Photon emission for (n,2nd)

0/
% 1
Z A
5 5
e
o 10

QO

L




JEFF-3.1 RH-103
Photon emission for (n,2n)

LronieN
\

™
\




JEFF-3.1 RH-103
Photon emission for (n,3n)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,n*)a

2/
10
Z 0
O,
zr
¢,
0105/
-
<> S
/// <n
%@




JEFF-3.1 RH-103

Photon emission for (n,2n)a ‘

LronieN




JEFF-3.1 RH-103
Photon emission for (n,3n)a

LronieN




JEFF-3.1 RH-103
Photon emission for (n,n*)p

TronieN
\

€

™
\




JEFF-3.1 RH-103
Photon emission for (n,n*)2a

6"
10
H
10 >
/A
> 10 “
2 3. S
gV &
- ,\<r/><</§
«j/\@\? >
Nz




JEFF-3.1 RH-103
Photon emission for (n,n*)d

| !
O/
% 1 l“
A |
2
g 40
(P4
SRS




JEFF-3.1 RH-103
Photon emission for (n,n*)t

LronieN




JEFF-3.1 RH-103
Photon emission for (n,n*)he3

LronieN




JEFF-3.1 RH-103

Photon emission for (n,4n)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,2np)

A4
a
Z /
5 5
I
o 40
QO
< S
>z, o
L




JEFF-3.1 RH-103
Photon emission for (n,3np)

0/
% 1
Z A
5 5
e
o 10

QO

L




JEFF-3.1 RH-103
Photon emission for (n,2np)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,npa)

9

—
S

LronieN
>
QO




LronieN

JEFF-3.1 RH-103
Photon emission for (n,n*2)

9
10
i S
O A
10
%5
<
—/ 5 6’0 S
Zows




JEFF-3.1 RH-103

Photon emission for (n,n*3)

\ \ \

NS\NCOQ




JEFF-3.1 RH-103

Photon emission for (n,n*4)

—
S
S
\

LronieN
DN

N

V)
\

A\




JEFF-3.1 RH-103
Photon emission for (n,n*5)

2/
10
7 0
w10
zr
¢
o 27
e Y
(&
s I
%@'7




JEFF-3.1 RH-103
Photon emission for (n,n*6)

LronieN
N




JEFF-3.1 RH-103
Photon emission for (n,n*7)

—
S
S
\

TronieN
NN

3

V)
\




JEFF-3.1 RH-103
Photon emission for (n,n*8)

2/
10
0/
7 10
2 .
“ =
P
165 | A
d
‘2\@0'&
L




JEFF-3.1 RH-103
Photon emission for (n,n*9)

\

—
S
S
\

LronieN
NN

&

V)
\




JEFF-3.1 RH-103
Photon emission for (n,n*10)

\

—
S
(-
\

ranineN
—
‘ S 2

\
Vb Q\ N




JEFF-3.1 RH-103
Photon emission for (n,n*11)

2/
10
%10
Zl ) ] /
L1
]
p g
1670 \.J
U
< @O\S‘ J
L




JEFF-3.1 RH-103
Photon emission for (n,n*12)

LronieN
N

—
0

\
AR\




JEFF-3.1 RH-103
Photon emission for (n,n*13)

O A
% 40
? A
2 1]
@) D A
o 10 ‘
= |
WJ\U
< @O's
Sy
= < S




JEFF-3.1 RH-103
Photon emission for (n,n*14)

\

—
S
(-
\

LronieN

0o,
\Vb Q\ \ \
@Q /4
A
$
%




JEFF-3.1 RH-103
Photon emission for (n,n*15)

O/
% W0
? A
! v
‘ 7 / f
0100/ | m
~{
‘2\@0'&
L




Photon em

210
Z
5
510 A
o
<
//@@




JEFF-3.1 RH-103
Photon emission for (n,2a)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,2p)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,pa)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,pd)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,pt)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,da)

LronieN




LronieN

JEFF-3.1 RH-103
Photon emission for (n,p*1)

9
10
il SO
O /
10
25
«j: o
/[
—
SO O
20w




JEFF-3.1 RH-103
Photon emission for (n,p*2)

—
S
S
\

LronieN




JEFF-3.1 RH-103
Photon emission for (n,p*3)

LronieN




JEFF-3.1 RH-103

~~
4
X
=
c
N
S
@)
(€l
c
Q
)]
§2
=
O
c
@)
i’
o
<
al

NOIHWEN




JEFF-3.1 RH-103
Photon emission for (n,p*5)

O/
% 1
z e
o, I
0 1.
& 10
\0./ -
2N ™
§:K 0\} <n
Lz, T




JEFF-3.1 RH-103
Photon emission for (n,p*6)

0’
)
»
Z - ]
5 4
& 10
\0,/
o ~>
< @ -—
/// 0,
%@e




JEFF-3.1 RH-103
Photon emission for (n,p*7)

—
S
S
\

TronieN

.
V/b /l)\\ A\




JEFF-3.1 RH-103

~~
o0
X
=
c
N
S
@)
(€l
c
Q
)]
§2
=
O
c
@)
i’
o
<
al

NOIHWEN




JEFF-3.1 RH-103

Photon emission for (n,p*9)

$
N '
— o
~—7 D
OO

NS\NCOQ




JEFF-3.1 RH-103

~—~
)
—i
X
=
c
N
S
@)
(€l
c
Q
)]
§2
=
O
c
@)
i’
o
<
al

NOIHWEN




JEFF-3.1 RH-103
Photon emission for (n,p*11)

LronieN
\
\

®
(NN




JEFF-3.1 RH-103
Photon emission for (n,p*12)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,p*13)

TraninveN
\




JEFF-3.1 RH-103
Photon emission for (n,p*14)

LronieN
— —
Wt S,
RN
Q




JEFF-3.1 RH-103
Photon emission for (n,p*15)

—
S

LronieN
\
\

—
o@&

\ A\

V)







JEFF-3.1 RH-103
Photon emission for (n,d*1)

2/
10
/0 -
0
Z 10 '
’é A
g o -
TS
‘2\@0'&
L




JEFF-3.1 RH-103
Photon emission for (n,d*2)

\

O/
72 10
v 1
Z
S |
o L7
16




JEFF-3.1 RH-103

Photon emission for (n,d*3)

NS\NCOQ




JEFF-3.1 RH-103
Photon emission for (n,d*4)

\

0/
% 10
Z )
5
g2
17
o
S, o >
‘o
L




JEFF-3.1 RH-103
Photon emission for (n,d*5)

0/
% 10 ]
z e
o 40
0.0 N
(&
S0 o3 s
%@'O




JEFF-3.1 RH-103
Photon emission for (n,d*6)

0"
él ) <
s | I >
2 g NN
o 10 o 0 X

o q\j ~ <<

SN >
2,
Nz




JEFF-3.1 RH-103
Photon emission for (n,d*7)

0/

%1
zZ ]
% |
¥ O’/
&10.0/ J

(&4

“Zz, Yo




JEFF-3.1 RH-103
Photon emission for (n,d*8)

J
0/
% 10
% ) /’/
(Y
O 2. v
e
0 S
2oz N SIS
(&4
Soo o s
%@ ‘O




JEFF-3.1 RH-103
Photon emission for (n,d*9)

0/
% 1
z wd
o 10
O QJ\}
S < =
2,
L

]
/
q
(ﬁb
~>
Y
\@Q)
Q/Q




JEFF-3.1 RH-103
Photon emission for (n,d*10)

O/
glo/ ] ©
2 -
0 D A
o SN
o 10 | =
bo SIS
SR S
P (o)
/@@




JEFF-3.1 RH-103
Photon emission for (n,d*11)

0’
ZE ) = ~~
2 1B
Z‘é OIZ/ (\/QA\
o1y, T
S
“o N Vs
o
< 75 O S
/’@ <
Qb ‘O
- <




JEFF-3.1 RH-103
Photon emission for (n,d*12)

0/
% W
z |
% vy =l
e
o 10 L
o ~
<« 7 w“ S
/// ~
%@é’




JEFF-3.1 RH-103
Photon emission for (n,d*13)

00 |
7 1 <D
d N>
? “ //
? L S
L1 f\,
Y 2~ NN
> 10 = <o §2)
g %\j\} ~ <<
\j S
S, < S
@b
—)




JEFF-3.1 RH-103
Photon emission for (n,d*14)

0’

71

V

z L

5 2 |

'l

640, L |
O"*S\ \“JJ S

S0 s S

%@ ‘O




JEFF-3.1 RH-103
Photon emission for (n,d*15)

Z 100 )
d) L
A )
2 1 |
> 100.0/ mﬂu
§0~5\ > ~ <




LronieN

JEFF-3.1 RH-103
Photon emission for (n,d*c)

7
10
i S
O A
10
DA
10o”
«j:@ S >
L




JEFF-3.1 RH-103

Photon emission for (n,t*1)

\ \ \

NS\NCOQ




JEFF-3.1 RH-103
Photon emission for (n,t*2)

2/

10

7 0

w10

zr

¢
L5 !
§@Qe
L




JEFF-3.1 RH-103
Photon emission for (n,t*3)

O A
%10 1 £
% -
S
0 2 v
g N
D’ 10 / @Q)
<5 LL > Q,:
$,, % S
=
—/




JEFF-3.1 RH-103
Photon emission for (n,t*4)

\

O/
A 10 ) /
Z
9 2.
5 10
0’100/
s, % >
L




JEFF-3.1 RH-103

Photon emission for (n,t*5)

A
S \ /00 7

NS\NCOQ




JEFF-3.1 RH-103

~~
O
X
.
c
N
S
@)
(€l
c
Q
)]
§2
=
O
c
@)
i’
o
<
al

7
O &\\Q
N
§)
Op
$
N AN
—
N\ Ay,
I — o
o
SR w A
SR

NOIHWEN




JEFF-3.1 RH-103
Photon emission for (n,t*7)

O/
%1
- ¥
5 4
e
010 A
O‘O
§@Q<°
L,




JEFF-3.1 RH-103

~~
o0
X
-
c
N
S
@)
(€l
-
QO
)]
§2
=
)
-
O
')
o
L
al

7
O Q§ ¢
N
§)
O)
N
N A
N 7
N — X
N4 Q
%
o
SR w A
SR

NOIHWEN




JEFF-3.1 RH-103
Photon emission for (n,t*9)

—
S
S
\

LronieN
\

®
O\
0
[

V)
4
Y




JEFF-3.1 RH-103
Photon emission for (n,t*10)

7 -
10
7 a0
© 10 >
24 |
% [ >
185 P oS
@Qeo S
D >
%@ o




JEFF-3.1 RH-103
Photon emission for (n,t*11)

0’
él ) % Ve
% 7 / >
“ " 4 N
> 10 < <~ Nl
NS
ﬁ\@o's >
Qb
—/




JEFF-3.1 RH-103
Photon emission for (n,t*12)

0 4
% 1
2 .
5 2 l
5 10
O‘O/ {
<@
S o >
%@'7




JEFF-3.1 RH-103
Photon emission for (n,t*13)

O/
élo § e Ve
% - i
Z 77 ~ NN
o410 &
‘2\@0'& ~>
Sy
—/




JEFF-3.1 RH-103
Photon emission for (n,t*14)

O /
7 10
0 Ve
Z i ///
% 2 A ! A
& { NN
o 40 N <&
< @O's ~>
S
—J




JEFF-3.1 RH-103
Photon emission for (n,t*15)

O/
5 . 1 >
> 10 : NN
0’10 / @Q)
<5 \hh NS <</<\\
@Qeo S
>z, < o ~
@@ I}




JEFF-3.1 RH-103
Photon emission for (n,t*c)

0/
% 1
Z A
2
o 10
QO
§@S
L




LronieN

JEFF-3.1 RH-103
Photon emission for (n,he3*1)

9
10
il SO
O /
10
25
«j: o
/[
—
SO »
20w




JEFF-3.1 RH-103

Photon emission for (n,he3*2)

O A
% 1
Z A
g o ‘
P 1\90/
< o
//% ~o
& =
Yoo,

>

Vo
~>
S
SIS
<<




JEFF-3.1 RH-103
Photon emission for (n,he3*3)

LronieN
DN

—
/
\




JEFF-3.1 RH-103
Photon emission for (n,he3*4)

% 10 ]
: /
: 0" |
g 1‘0,/
o
< @ S




JEFF-3.1 RH-103
Photon emission for (n,he3*5)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,he3*6)

1/
10
G A ) >
Z 10
% L 5
o SN
o J <&
O NE <<,<\\
<
s
‘S
S




JEFF-3.1 RH-103
Photon emission for (n,he3*7)

eroniieN




JEFF-3.1 RH-103
Photon emission for (n,he3*8)

0 4
éw ] | >
5 4 >
¥ N
0 S
1. - <> <<,§
24
S, N
S
L




JEFF-3.1 RH-103
Photon emission for (n,he3*9)

2/
10
Z 0
O,
zY
2
Dflg'?/
(&4
25 o
Sa, 3 S




JEFF-3.1 RH-103
Photon emission for (n,he3*10)

S
\

LronieN
b 9
0
7
%

= <>
< g <<
S _ % S
“Z~
S/
—




JEFF-3.1 RH-103
Photon emission for (n,he3*11)

0 1 P
210 ) // <
Z‘é OIZ/ L (\/QA\

<
o 1‘0/ \LJ < <</§
o
s >
S
L




JEFF-3.1 RH-103
Photon emission for (n,he3*12)

0/
:‘é 2 (\/QA\
Q« <
1‘0/ l N <</§
<
$o = >
“Zz, >




JEFF-3.1 RH-103
Photon emission for (n,he3*13)

1 A
10
1%
9 A / <
Z 10
5 - -
2 NN
P ) &
\Q JL < <<,§
124
S o >
Zz, TS
L




JEFF-3.1 RH-103
Photon emission for (n,he3*14)

LronieN
—
A\ OQ\\‘
\ \ \
Ya—

o
s S S
%b ‘o
_/




JEFF-3.1 RH-103
Photon emission for (n,he3*15)

2/
10
/0~
a)
Z 10
% A
e
g o7
o
s -
@@')




JEFF-3.1 RH-103
Photon emission for (n,he3*c)

LronieN




JEFF-3.1 RH-103

Photon emission for (n,a*1)

\ \ \

NS\NCOQ




JEFF-3.1 RH-103
Photon emission for (n,a*2)

\

0 A
% 10
Z°
5
g 2
1825
§@%
L




JEFF-3.1 RH-103

Photon emission for (n,a*3)

\ \ \

NS\NCOQ




JEFF-3.1 RH-103
Photon emission for (n,a*4)

O/
% 10
Z A
5 4
5 10
23l
§@0\7
L,




JEFF-3.1 RH-103
Photon emission for (n,a*5)

\

—
S
(-
\

\

LronitieN
—
o

oQ \
N
Q\ \ \
/
=

V)
,bQ




JEFF-3.1 RH-103
Photon emission for (n,a*6)

O/
% 1
Z A
5 4
5 10
a5
§@0\7
L,




JEFF-3.1 RH-103
Photon emission for (n,a*7)

Q

erooeN
—
0,
\ \
A

V)
\




JEFF-3.1 RH-103
Photon emission for (n,a*8)

LronieN

e
A\

(%




JEFF-3.1 RH-103
Photon emission for (n,a*9)

O/
% 1
Z A
5 4
5 10
a5
§@0\7
L,




JEFF-3.1 RH-103
Photon emission for (n,a*10)

LronieN




JEFF-3.1 RH-103
Photon emission for (n,a*11)

O/
% 1
z A
’é O,Z/ [
MOO/«“““M
s o
_/




JEFF-3.1 RH-103
Photon emission for (n,a*12)

ranineN
—
Q OQ\\,
\ \
) —

Q

V)
,bQ




JEFF-3.1 RH-103
Photon emission for (n,a*13)

Q

LronieN
DN
é\t
\

—
OQO\
\

V)
\




JEFF-3.1 RH-103
Photon emission for (n,a*14)

LronieN

P
QO

AN

\ \
yANE

Y —

L\
[— AN

A\

[———\

Q
/

/
ya

V)




JEFF-3.1 RH-103
Photon emission for (n,a*15)

LronieN







Gamma Prod (barns/MeV)

JEFF-3.1 RH-103

14 MeV photon spectrum

=
I

|

=
(BN
I

I I I
4 6 8

Gamma Energy (MeV)




MeV/collision

JEFF-3.1 RH-103

Particle heating contributions

1.6 ' '
1.4 - —— protons m
— deuterons
— tritons
1.2- —— he3 L
— alphas
1.0 -
0.8 i
0.6 i
0.4 -
0.2 /—
0.0 — |_ | — |
0 5 10 15 20 25 30

Energy (MeV)




Heating (MeV/reaction)

JEFF-3.1 RH-103
Recoll Heating

v

o
|

ol
|

N
I

w
I

N
I

=
|

recoil heating

/W/_/\/’\/'

I I
10 15

Energy (MeV)

I I
20 25 30




Cross section (barns)

JEFF-3.1 RH-103

Particle production cross sections

350

*1073
300

=

o)

o
|

=

o

o
|

50 —

protons
deuterons
tritons
he-3
alphas

Energy (MeV)




JEFF-3.1 RH-103
protons from (n,x)

0/
10
D 2
v 24
Z 10
% P
e
% J
(P4
'S.@c* ~<o
<

S

>

~>

JAN

P &
S
S S
NS




JEFF-3.1 RH-103
protons from (n,n*)p

1 1 '
o T1 Wi l'l].l"
7 0,1/ <~
2 LR -
2 /WM& RN
o B2 Sl
100/ ’\<’¢) é)\®
<
'S'@Q < >
e
<z %5 <o




JEFF-3.1 RH-103

protons from (n,2np)

NS\NCOQ




JEFF-3.1 RH-103

protons from (n,3np)

NS\NCOQ




JEFF-3.1 RH-103
protons from (n,2np)

LronieN
\

=~
\

SO
&
>
A N
Sl
WV S
<
<SS
>
NS




JEFF-3.1 RH-103
protons from (n,npa)

o//
10
% .00
® 10
zY
c
0*10'0/

'S.@c* ~<o

<

oSO
<>
S
VN
<
NS
<>




JEFF-3.1 RH-103
protons from (n,2p)

0 -
10
% .00
0 10
zY
c
0*10'0/
6)’@,
IS

~
Ve
RSN
> ¥
P S
o K&
.\?‘




JEFF-3.1 RH-103

protons from (n,pa)

NS\NCOQ




JEFF-3.1 RH-103
protons from (n,pd)

0 -
10
% .00
0 10
zY
c
0*10'0/
6)’@,
IS

>
q}‘®
c{)/ \\&@
>
> &
IS
<
NS
r\c,o




JEFF-3.1 RH-103
protons from (n,pt)

LronieN
\

=~
\

&
>
A N
Sl
WV S
<
<SS
>
NS




JEFF-3.1 RH-103

angular distribution for (n,p*0) proton

SO0\




angular distribution for (n,p*1) proton

JEFF-3.1 RH-103

SODI00N




JEFF-3.1 RH-103

angular distribution for (n,p*2) proton

SODI00N




JEFF-3.1 RH-103

angular distribution for (n,p*3) proton

SO0\




JEFF-3.1 RH-103

angular distribution for (n,p*4) proton

SO0\




LXAnlCosS

—
o

~ O/
s
<, Fo |
e < Pl

JEFF-3.1 RH-103
angular distribution for (n,p*5) proton

o
NERUA




JEFF-3.1 RH-103

angular distribution for (n,p*6) proton

SO0\




JEFF-3.1 RH-103

angular distribution for (n,p*7) proton

SO0\




JEFF-3.1 RH-103

angular distribution for (n,p*8) proton

SO0\




JEFF-3.1 RH-103

angular distribution for (n,p*9) proton

SO0\




JEFF-3.1 RH-103

angular distribution for (n,p*10) proto

SODI00N




JEFF-3.1 RH-103

angular distribution for (n,p*11) proto

SR\ N\SXY




JEFF-3.1 RH-103

angular distribution for (n,p*12) proto

SODI00N




JEFF-3.1 RH-103

angular distribution for (n,p*13) proto

SODI00N




JEFF-3.1 RH-103

angular distribution for (n,p*14) proto

SR\ N\SXY




JEFF-3.1 RH-103

angular distribution for (n,p*15) proto

SR\ N\SXY




JEFF-3.1 RH-103

protons from (n,p*c)

NOIHWEN




JEFF-3.1 RH-103

deuterons from (n,x)

NOIHWEN




JEFF-3.1 RH-103

deuterons from (n,2nd)

0/
10
D2
Q2
Z 10
% /
e
g )
(P4
\%Q P
5,
3




JEFF-3.1 RH-103

deuterons from (n,n*)d

NOIHWEN




JEFF-3.1 RH-103
deuterons from (n,pd)

LronieN
\

=~
\

>
q}‘®
c{)/ \\&@
>
> &
IS
<
NS
r\c,o




JEFF-3.1 RH-103
deuterons from (n,da)

LronieN
\

=~
\

Ve
S
VN
<
NS
P S
<SS
NS




JEFF-3.1 RH-103
angular distribution for (n,d*0) deuteron

LYoniCos




angular distribution for (n,d*1) deuteron

JEFF-3.1 RH-103

SODI00N




JEFF-3.1 RH-103
angular distribution for (n,d*2) deuteron

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,d*3) deuter

LXAnlCosS




JEFF-3.1 RH-103
angular distribution for (n,d*4) deuteron

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,d*5) deuteron

LYoniCos




LXAnlCosS

JEFF-3.1 RH-103
angular distribution for (n,d*6) deuter




JEFF-3.1 RH-103
angular distribution for (n,d*7) deuteron

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,d*8) deuteron

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,d*9) deuter

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,d*10) deutere

)
o e
- >
NN
0 | | Qﬁ <&
‘o o >1 5J>1 ((/{\Q,
LB, © >
O@ :




JEFF-3.1 RH-103
angular distribution for (n,d*11) deute

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,d*12) deute

0
10"
) S
Q
%
S
e
<5 S
o tos 7 s
o ;ﬂﬂj& S
C\O - O R >>>>,J ~
~S>,>® Q




JEFF-3.1 RH-103
angular distribution for (n,d*13) deutere

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,d*14) deutere

\/
9

7))
a
o e
o P T e
o % >>,,J999 S
\S\/’}@ s




JEFF-3.1 RH-103
angular distribution for (n,d*15) deutere

\/
9

.
e,
5 e
o P T e
| [ &
o % >,,J999 >
\S\/’}@ s




JEFF-3.1 RH-103
deuterons from (n,d*c)

2
z N
% % /J JJ > x>
g 10 S8

o’ A Q®\®

& <’
'S.@c* < >
S, So




JEFF-3.1 RH-103

tritons from (n,n*)t

NS\NCOQ




JEFF-3.1 RH-103
tritons from (n,pt)

LronieN
\

=~
\




JEFF-3.1 RH-103
angular distribution for (n,t*0) triton

LXAnlCosS




JEFF-3.1 RH-103
angular distribution for (n,t*1) triton

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,t*2) triton

LYoniCos




LXAnlCosS

JEFF-3.1 RH-103
angular distribution for (n,t*3) triton




JEFF-3.1 RH-103

angular distribution for (n,t*4) triton

LYoniCos

d}Q

§
@0\(?0 0
\




LXAnlCosS

JEFF-3.1 RH-103
angular distribution for (n,t*5) triton




JEFF-3.1 RH-103
angular distribution for (n,t*6) triton

]
0 -
g %"
¢
S
g
- S
e 25 95& T
e P >
e




JEFF-3.1 RH-103
angular distribution for (n,t*7) triton

\/
9

1),
Q
o e
o P T e
<, “o e
\S\/’}@ \0\5‘




JEFF-3.1 RH-103
angular distribution for (n,t*8) triton

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,t*9) triton

LYoniCos




LXAnlCosS

JEFF-3.1 RH-103
angular distribution for (n,t*10) triton




JEFF-3.1 RH-103
angular distribution for (n,t*11) triton

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,t*12) triton

LYoniCos




JEFF-3.1 RH-103
angular distribution for (n,t*13) triton

j
1))
a 0 4
Q40
9
g
<o ;ﬁ
s ;ﬂy >
e P ~>
e




LXAnlCosS

JEFF-3.1 RH-103
angular distribution for (n,t*14) triton




JEFF-3.1 RH-103
angular distribution for (n,t*15) triton

j
1))
a 0 4
Q40
9
g
<o ;ﬁ
s ;ﬂy >
e P ~>
e




JEFF-3.1 RH-103
tritons from (n,t*c)

LronieN




JEFF-3.1 RH-103
he3s from (n,n*)he3

NS\NCOQ




JEFF-3.1 RH-103
angular distribution for (n,he3*0) 3he

s

®, \ ~~
% ,»

1 g ’>> §

‘Z.O/ > '\<? Qé}®

@5 - <
(& O ~>
O-&,/}@ o




JEFF-3.1 RH-103
angular distribution for (n,he3*1) 3he

s

®, \ ~~
% ,»

1 g ’>> §

‘Z.O/ > '\<? Qé}®

0.6\0 - <
(& O ~>
O-&,/}@ o




LXAnlCosS

JEFF-3.1 RH-103
angular distribution for (n,he3*2) 3he




JEFF-3.1 RH-103
angular distribution for (n,he3*3) 3he

LYoniCos

‘o
s
%®’QO K, >
7 S




JEFF-3.1 RH-103
angular distribution for (n,he3*4) 3he

LYoniCos

s
<, o ~
\S\ - ~




JEFF-3.1 RH-103
angular distribution for (n,he3*5) 3he

LXAnlCosS




LYoniCos

JEFF-3.1 RH-103
angular distribution for (n,he3*6) 3he




JEFF-3.1 RH-103
angular distribution for (n,he3*7) 3he
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JEFF-3.1 RH-103
angular distribution for (n,he3*8) 3he
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JEFF-3.1 RH-103
angular distribution for (n,he3*9) 3he
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JEFF-3.1 RH-103
angular distribution for (n,he3*10) 3he
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JEFF-3.1 RH-103
angular distribution for (n,he3*11) 3h
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angular distribution for (n,he3*12) 3h
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JEFF-3.1 RH-103
angular distribution for (n,he3*13) 3he
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JEFF-3.1 RH-103
angular distribution for (n,he3*14) 3h
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JEFF-3.1 RH-103
angular distribution for (n,he3*15) 3he




JEFF-3.1 RH-103
he3s from (n,he3*c)
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alphas from (n,2a)
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alphas from (n,da)
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JEFF-3.1 RH-103

angular distribution for (n,a*0) alpha
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angular distribution for (n,a*1) alpha
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angular distribution for (n,a*2) alpha
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angular distribution for (n,a*3) alpha
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JEFF-3.1 RH-103
angular distribution for (n,a*4) alpha
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JEFF-3.1 RH-103
angular distribution for (n,a*5) alpha




JEFF-3.1 RH-103
angular distribution for (n,a*6) alpha
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JEFF-3.1 RH-103

angular distribution for (n,a*7) alpha
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angular distribution for (n,a*8) alpha
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JEFF-3.1 RH-103
angular distribution for (n,a*9) alpha
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JEFF-3.1 RH-103

angular distribution for (n,a*10) alpha
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JEFF-3.1 RH-103
angular distribution for (n,a*11) alpha
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JEFF-3.1 RH-103
angular distribution for (n,a*12) alpha
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JEFF-3.1 RH-103
angular distribution for (n,a*13) alpha
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JEFF-3.1 RH-103
angular distribution for (n,a*14) alpha
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JEFF-3.1 RH-103
angular distribution for (n,a*15) alpha
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