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Heating
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Damage
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Non-threshold reactions
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Inelastic levels
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Threshold reactions
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Threshold reactions

6 8 10 12 14 16 18 20

Energy (MeV)

0

50

100

150

200

250

300

350

400
*10-3

C
ro

ss
 s

ec
tio

n 
(b

ar
ns

)

(n,xp)
(n,xt)
(n,xa)



E
N

D
F

/B
-V

II 
B

-1
1

an
gu

la
r 

di
st

rib
ut

io
n 

fo
r 

el
as

tic

10
-4

10
-2

10
0

Prob/Cos

-1
.0

-0
.5

0.
0

0.
5

1.
0

C
os
in
e

0

5

10

15

20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

an
gu

la
r 

di
st

rib
ut

io
n 

fo
r 

(n
,n

*1
)

10
-1

10
0

Prob/Cos

-1
.0

-0
.5

0.
0

0.
5

1.
0

C
os
in
e

2

4

6

8

10
12

14
16

18
20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

an
gu

la
r 

di
st

rib
ut

io
n 

fo
r 

(n
,n

*2
)

10
0

Prob/Cos

-1
.0

-0
.5

0.
0

0.
5

1.
0

C
os
in
e

4

6

8

10

12

14

16

18

20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

an
gu

la
r 

di
st

rib
ut

io
n 

fo
r 

(n
,n

*3
)

10
0

Prob/Cos

-1
.0

-0
.5

0.
0

0.
5

1.
0

C
os
in
e

4

6

8

10

12

14

16

18

20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

an
gu

la
r 

di
st

rib
ut

io
n 

fo
r 

(n
,n

*4
)

10
0

Prob/Cos

-1
.0

-0
.5

0.
0

0.
5

1.
0

C
os
in
e

6

8

10

12

14

16

18

20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

an
gu

la
r 

di
st

rib
ut

io
n 

fo
r 

(n
,n

*5
)

10
0

Prob/Cos

-1
.0

-0
.5

0.
0

0.
5

1.
0

C
os
in
e

6

8

10

12

14

16

18

20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

N
eu

tr
on

 e
m

is
si

on
 fo

r 
(n

,2
n)

10
-3

10
-1

Prob/MeV

0

2

4

6

8

S
ec
. E

ne
rg
y

12

13

14

15

16

17
18

19
20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

N
eu

tr
on

 e
m

is
si

on
 fo

r 
(n

,n
*)

a

10
-1

10
1

Prob/MeV

0

2

4

6

8
10

S
ec
. E

ne
rg
y

8

10

12

14

16

18

20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

N
eu

tr
on

 e
m

is
si

on
 fo

r 
(n

,n
*)

p

10
-3

10
-1

Prob/MeV

0

2

4

6

8

S
ec
. E

ne
rg
y

12

13

14

15

16

17
18

19
20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

N
eu

tr
on

 e
m

is
si

on
 fo

r 
(n

,n
*c

)

10
-3

10
-1

Prob/MeV

0

2

4

6

8
10

S
ec
. E

ne
rg
y

10

12

14

16

18

20

En
er

gy
 (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

P
ho

to
n 

em
is

si
on

 fo
r 

(n
,2

n)

10
-1

10
1

Prob/MeV

0

5

10

E γ
 (M

eV
)

12

13

14

15

16

17
18

19
20

E
n (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

P
ho

to
n 

em
is

si
on

 fo
r 

(n
,n

*)
a

10
-2

10
0

Prob/MeV

40
0

50
0

60
0

*1
0
-3

E γ
 (M

eV
)

8

10

12

14

16

18

20

E
n (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

P
ho

to
n 

em
is

si
on

 fo
r 

(n
,n

*)
p

10
-1

10
1

Prob/MeV

0

5

10

E γ
 (M

eV
)

12

13

14

15

16

17
18

19
20

E
n (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

P
ho

to
n 

em
is

si
on

 fo
r 

(n
,n

*c
)

10
-2

10
0

Prob/MeV

0

10

20

E γ
 (M

eV
)

10

12

14

16

18

20

E
n (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

P
ho

to
n 

em
is

si
on

 fo
r 

(n
,p

)

10
-2

10
0

Prob/MeV

25
0

30
0

35
0

40
0

*1
0
-3

E γ
 (M

eV
)

10

12

14

16

18

20

E
n (M

eV
)



E
N

D
F

/B
-V

II 
B

-1
1

P
ho

to
n 

em
is

si
on

 fo
r 

(n
,a

)

10
-2

10
0

Prob/MeV

0.
8

1.
0

1.
2

E γ
 (M

eV
)

6

8

10

12

14

16

18

20

E
n (M

eV
)



ENDF/B-VII B-11
thermal capture photon spectrum
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14 MeV photon spectrum
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Particle heating contributions
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Recoil Heating
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ENDF/B-VII B-11
Particle production cross sections
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