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The productionof protons, deuterons, tritons, and alpha particles in a sphere of 6LiD
irradiated by a central source of 14-MeV neutrons has been investigated.
Alamos Monte Carlo Neutron Photon (MCNP) transport code was used to calculate
neutrontransportthrough-and charged-particleproductionin—the 6LiDsphere. The
numbers of charged-particles produced were compared with those predicted by a
diffusion code that also transportedthe charged particles. The tritium productionwas
also comparedwith the experiment. It was foundthat charged-particlegenerationfrom
14-MeV neutronson 6LiD is proliflc.

I

a
A

& X

23L3uwere Used to monitor a

]

D

a

a

a
a

1



E

1

1

c
r

A X
a

10 n + D + elastic scattering
n+ D~n+n+p
n+ D-y+t

n + 6Li - t + a
n + 6Li ~ p + 6He

n + 6fi ~ n? + d + a
n + 6Li ~ n’ + 6Li
n + 6Li - 2n + p + u
n + 7Li - d + 6He
n + 7Li - n’ + t + a

=

D

D = =
= =

= =

a A

(deuteronions produced)
(protonions produced)
(insignificant since cross section

is very small)
(both tritons and alphas produced)
(groundstate, which ~-decays to

6LZproton5

deuterons and alphas produced)
(2nd state, which y decays to ground)
(both protonsand alphas produced)
(groundstate deuterons produced)
(both tritons and alphas produced)

●

● 1

D

2



......

1
~Á

˜•d
Â

˜•
‘“’”’:’-

!
.’

.,’
:

““i)
.

‘M

.
.
...

X
.:

-
F

“’”””::!!/’
-

.“
‘:

,,,
,,..,,.’:.

..
.,

.

“
: ,.

.

.
...

.

3



9

C h

o

A

a

p
i

i + 1

i i +

a

a

?

I

a

1
A

C

A
a

d + D ~ n + +
~ p + T +

d + T n + a +
d + - p + a +
d + ~ n + +
d + - p + +
d + - p + a +
d + ~ a + a + 22.374
P + T n + –

4



D

Z

x 3.03 1.5L7

- 2.08 1.64

●tom) x

8.59 5.M

=

x

- x 19.6 34.1

● x

= x

● x

3S.1 30.6

-

x

=

x

-

2
●

.

a
b

●

+ +
Q

o n

c o

C

Protons Tritons a-Particles

2.14 X 1O1s 8.34 X 1O1s 1.43 X 1016
MCNP 2.43 X101S 7.59 X101S 1.31X1016

5



A

C
a

2

3

r‘- -
x

, , , , I
o m

a



1 I I 1

x

x

,

, , 1 1
0 w

NEUTRON ENERGY IN

~ a

4
5

A
I

a

7



1

I
L II x 10)

-1 r ---
---- II---- I------- L 1-----. 7 ------- L--l

?

!
!

! i

I
I i
i i
i ~

q i I
=
! (Scale x 100) ~.-.~

i
i I

L- i
~

i v

1

I , , , , i

0 2 4 6 8

a W



I I I 1 r I 1

1
I

i
q

1 x I
~ I I

! ---~—-~
I

1 I
I I

II

I ~--l,

P--- I

i !
~ /

I r
- r t

/
7

x I
~
I
L (

i

n , 1 1 1 1 I
o 2 4 6 8

~ a ~

9



a

\
2.23 3.00 4.00 5.00 6.1313 7.62

m
●

b x a

f a c
t hd e

s m a l
e

a

a
s

C a l
b u

p rM
e

d e f i



C
a

Radius Current
Surface (cm) (#/source neutron)

1 2.230 1.06
2 1.09
3 4.000 1.13
4 5.001 1.16
5 6.000 1.19
6 7.616 1.22
7
8
9

10
11 24.000 0.789
12 30.002 0.461

(
a

\
L Position

(MeV)\(cm)

0.001’

0.01

TOTAL

2.401 – lb
4.097 – 1
3.478 – 1
1.998 – 1
1.154 – 1
5.118 – 2
2.412 – 2
2.731 – 2
1.251 – 2
7.042 – 3
7.612 – 3
6.567 – 3
5.485 – 3
5.369 – 3
4.038 – 3
3.962 – 3
3.862 – 3
5.198 – 3
1.186 – 2
4.215 – 1
4.330 – 1
1.766 – 2

1.030 + f6c

2.499 + O
2.975 + O
2.412 + O
1.288 + O
6.934 – 1
2.113 – 1
9.784 – 2
7.624 – 2
5.302 – 2
3.375 – 2
2.730 – 2
2.819 – 2
2.559 – 2
2.337 – 2
2.140 – 2
2.452 – 2
2.629 – 2
3.192 – 2
6.504 – 2
2.739 – 1
2.374 – 1
9.091 – 3

1.168 +16

2.815 + O
3.588 + O
2.730 + O
1.400 + o
7.295 – 1
1.821 – 1
8.928 – 2
5.978 – 2
3.796 – 2
2.981 – 2
2.387 – 2
2.331 – 2
2.207 – 2
1.799 – 2
2.288 – 2
2.350 – 2
2.562 – 2
3.409 – 2
5.078 – 2
9.638 – 2
6.936 – 2
2.094 – 3

7.428 +15

X

X
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