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A Study on Discharge Phenomenon of Spherically Convergent Beam Fusion
Device for Neutron Generation
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Abstract

Application field of neutron beam is very broad including industry, medicine and science. But the
research and development and use of neutron beam is restricted within in narrow limits in this
country, because neutron beam facility is insufficient - a big research facility of nuclear
reactor(HANARO) and some small industrial facilities which use radioisotope neutron source are
available. This paper compare and investigate the results of experiment and numerical analysis of the
discharge in the spherically convergent beam fusion device which were expected as a portable neutron
source. The spherically convergent beam fusion device will offer stability in neutron production,
possibility of movement for convenience, low construction cost and higher neutron flux than
radioisotope neutron source. The star mode discharge which efficiently generate neutron, were observed
at both results.
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Fig. 2. Photo of pulsed discharge with Ar gas.

X position [cm]

o] &9 AE.

+
2

a# 3

=]

Re]

T

-

o

et

&

o

™

)

[T

S

o [eo)
%S
N
,
N | <

EC'oul

o] A&HZE 3%t Atomic

-
R

processes

103, e=1.6x10""

=Ty=

¥ A

W
5
W
No ol
T B
™ g
&
of- .PS_
e
[
o w
G
Ca:
o &
(O]
m oo
= 8
G
B gy
ol1 o
o B
. A
on o
—_
<
o
g
b
o
Al
X
0
1l
e
=
Tl
Sl
1
S
5

]’Eﬂ EOD’LLZ = 286 keV

3

&

ARk FA

o

e}
A

Afoz o 2 duxer dgd &

41

Xl

™
filoy
=
jal ;lmE
= do
=
5

3
S
H_AIO

]
s
= o
.
B
~ B
Kjo =
m o
el
LN
B T
T

o M@ o
= o
0
AR
_sm o Ko
o =0
o M.m
A = o
4r
w=a o Wy
£ M,M ‘H._AI
b e
fi%e} ﬁi
= = %
B o
o+ ol iy
oy gm B3
GGy
Uy
s oW
T = oy
Mo Hr o
on B!
O ol
T
'~
o
b eN
i
e =T
T T
Mo
o o
o R
= T
o W
o8 Xy
Al =
= N
m_wo :.L
B o]
o 9w
ii= o8
- el
jar 4 5%
= i AR

25 MAMDAL

zl

™}, Star mode

=
=

=1
=

MCM(Monte Carlo Method)<

atomic processes

o}

A

o] 4

T M=

= 99

AN g F 9
ot} wahA

o)
o

K-
My

o] §5o]

2
=

MCM

121 (e )olt},
Z+ time step(107% s)

&
i

o

ol

e -

4
%)
T

n° ——
NN

jo] I

el
3

2 Zk7F 2000704 ¢ ol |d X It 0

il
o
il

iy
)

469



J. of KIEEME(in Korean), Vol. 20, No. 5, May 2007.

o
e

o
1o ofp
e

e o
)

o,

R DR

J

w

A

9,
ML oy

o,

#
=

fo o
1k

ita]

Mo
Kl

g
&

[1] 358, “344 el
4 AgE AT
2005.

[2] K. Yamauchi, K. Ogasawara, M. Watanabe,
A. Okino, Y. Sunaga, and E. Hotta, "Neutron

emission

At

S oh
2

3 =
THI

o,

A 24

, b1,

il
2 4o

X,
R

production  characteristics  and

properties of spherically convergent beam
fusion”, Fusion Technology, Vol. 39, p. 1182,
2001.

i3] W. C. Elmore, J. Tuck, and K. Watson

"On the inertial-electrostatic confinement of a

470

plasma”, Phys. Fluids, Vol. 2, No. 3, p. 239,
1959,

[4] S. ]. MacGregor, F. A. Tuema, S. M.
Turnbull, and O. Farish, "The influence of
polarity on trigatron switching performing”,
IEEE Trans. Plasma Science, Vol. 25 No. 2,
p. 118, 1997.

(5] G. H Miley, J. Javedani, Y. Yamamoto, R.
Nebel, J. Nadler, Y. Gu, A. Satsangi, and P.
Heck, "Tnertial-electrostatic confinement neutron/
proton source”, Proc. 3rd Int. Conf. Dense
Z-Pinches, p. 675, 1994.

[6] K. Nishikawa and M. Wakatani,
Physics”, Springer, p. 156, 2000.

(71 F5F, FFA, 284, HAY, 229 %
Zgtzule] % Bl HIEAC, 7
AA7eE]=EX], 1148, 3%, p. 249, 1998.

"Plasma

IR



