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Particle production cross sections

0 50 100 150 200

Energy (MeV)

0

1

2

3

4

5

6

7

C
ro

ss
 s

ec
tio

n 
(b

ar
ns

)

protons
deuterons
tritons
he-3
alphas



N-PB185M NRG TENDL-2017, AKONING
protons from (n,x)

10
-2

10
0

P
ro

b/
M

eV

0

100

200

Sec. Energy 0

50

100

150

200

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,n*)p

10
-1

10
1

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,2np)

10
-3

10
-1

P
ro

b/
M

eV

0

10

20

Sec. Energy 10
12

14
16

18
20

22
24

26
28

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,3np)

10
-3

10
-1

P
ro

b/
M

eV

0

5

10

Sec. Energy 20

22

24

26

28

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,2np)

10
-3

10
-1

P
ro

b/
M

eV

0

10

20

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,npa)

10
-3

10
-1

10
1

P
ro

b/
M

eV

0

10

20

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,p)

10
-4

10
-2

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,2p)

10
-4

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,pa)

10
-4

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,pd)

10
-2

10
0

P
ro

b/
M

eV

0

10

20

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
protons from (n,pt)

10
-2

10
0

P
ro

b/
M

eV

0

10

20

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
deuterons from (n,x)

10
-2

10
0

P
ro

b/
M

eV

0

100

200

Sec. Energy 0

50

100

150

200

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
deuterons from (n,2nd)

10
-3

10
-1

P
ro

b/
M

eV

0

10

20

Sec. Energy 18

20

22

24

26

28

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
deuterons from (n,n*)d

10
-3

10
-1

P
ro

b/
M

eV

0

20

40

Sec. Energy 5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
deuterons from (n,d)

10
-1

10
1

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
deuterons from (n,d2a)

10
-4

10
-2

P
ro

b/
M

eV

0

10

20

30

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
deuterons from (n,pd)

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
deuterons from (n,da)

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
tritons from (n,x)

10
-5

10
-3

10
-1

P
ro

b/
M

eV

0

100

200

Sec. Energy 0

50

100

150

200

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
tritons from (n,n*)t

10
-2

10
0

P
ro

b/
M

eV

0

10

20

Sec. Energy 12
14

16
18

20
22

24
26

28
30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
tritons from (n,t)

10
-3

10
-1

10
1

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
tritons from (n,t2a)

10
-3

10
-1

P
ro

b/
M

eV

0

10

20

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
tritons from (n,pt)

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
he3s from (n,x)

10
-4

10
-2

10
0

P
ro

b/
M

eV

0

100

200

Sec. Energy 0

50

100

150

200

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
he3s from (n,n*)he3

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
he3s from (n,he3)

10
-2

10
0

10
2

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,x)

10
-4

10
-2

10
0

P
ro

b/
M

eV

0

100

200

Sec. Energy 0

50

100

150

200

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,n*)a

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,n*)3a

10
-4

10
-2

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,2n)a

10
0

10
2

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,3n)a

10
-2

10
0

P
ro

b/
M

eV

0

10

20

Sec. Energy 12
14

16
18

20
22

24
26

28
30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,n*)2a

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,2n)2a

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,npa)

10
-3

10
-1

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,a)

10
-4

10
-2

P
ro

b/
M

eV

0

20

40

60

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,2a)

10
-4

10
-2

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,3a)

10
-4

10
-2

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,pa)

10
-2

10
0

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,t2a)

10
-3

10
-1

P
ro

b/
M

eV

0

10

20

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,d2a)

10
-4

10
-2

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)



N-PB185M NRG TENDL-2017, AKONING
alphas from (n,da)

10
-3

10
-1

P
ro

b/
M

eV

0

20

40

Sec. Energy 0

5

10

15

20

25

30

Energy (M
eV)


