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Abstract

In 2-dimensional

SCBF (Spherically Convergent Beam Fusion)

device, the effect on neutron

production rate of the grid cathode geometry was simulated. The motion of Particles was tracked
using Monte Carlo Method including the atomic and molecular collision processes and potential
distribution was calculated by Finite Element Method. Main processes of the discharge were the
ionization of D2 by fast D" ion. As the number of cathode rings was small and the size of grid
cathode decreased, the ion current increased and neutron production rate will also increase. The star
mode discharge which is a very important characteristic in SCBF device, was confirmed by the

ionization position.
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Star mode discharge
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Schematic of SCBF device and the
motion of ions.

x=r, (r/2) (2)
¢=2rr, (3)
AatngdsEe A, wE Jajo) e =3 7
AEAZEEH H2E 7FAA ZAA L wE B2

a0
o,
rlo
o
it
&
Ir
©
o
e

X=mry (4)
¢=2mr, (5)
ATV, 1 oy vy r e ZHZE 03 14}ololA B Y
Al BXxE dgolrh. AstE ogy &£
Maxwellian £T 83X E B8 FxHoz 24
3 &% 3 gzt



J. of KIEEME(in Korean), Vol. 20, No. 8, August 2007.

1E-14y ,
1E-154 e, e
.
& 2 g
1E-16 4 . B e o
= e o L
3 LT L = .
B A »
= 1g7 B o
2 T
S K
T 1184 Ko
H o
3 K B
H o B
= 1E-19 D)
& 1 -
£ [ Dtveam) « D foack) > O'ipeamy + 0,7slowy |
- D'ibeam) » O (back) = D'(beam) « D) [siow) + &
+ D'(oeam) + Dgback) -> D'(beam) + D {slow}
1E-21 T T T T T J
01 1 10 100 1000 10000 10000C
Energy [eV]
(a) D" ions
1E-14 4
|E45~‘ ¥y -B-W-m-p-
£ ey,
ey
o e o
1E-18 4 " o -
E - \
o AE7 o
2
S
3
1E18
s k|
@
H
S 1E-194 — —
o - D;‘(beam) + D {back) - D *(beam) « D, (slow)
» - D, (beam) » D fhack) -> D, (beam) + D, (slow} + &
TE209] o D, (beam) » D gback) > D'tbeam; » G (veam) + D tback) !
v D, {beam) + D gback) -> D, {beam) + D, (slow) i
1E21 7 T 7 7 o "
0.1 1 10 100 1000 10000 10000C
Energy [eV]
T .
(b) Dy ions
1E-14 5
= Vv
i AAGAS
T
Ty
. e
_Es Ty L ]
£
S
o AET £
s ‘ E
8 1E-184
4
@
2
2 1E-18 o (=
o = - Dbeam) + D oack) -> D'fbeam) « Difback) e |V
o Oftbeam) + D back) > D'(bgam) + D, (slow) + & v
TE—QUE 3, < .
© - 0tbeam] + D fback) > DY{beam] + 2D, (slow} + 2e
v D(beam) + D,(back) -> Di(beam) + b "(siow) ‘
1E21 7 . 7 T T J
o1 1 10 100 1000 10000 10000C
Energy [eV]
0
(c) fast neutrals (D")
1E-14q
EEN N T T
1E-16
£
5
o 1517+
2
i
B
1E-18
3 q
P
g
2 119
S 1
(near
1E-204 “(beam) + D (back] - 2D'{peam) + D,back) + 2¢ |
. "(beam) + D (back) -> D’(beam) + 2D, {slow)
1E21 i ; 7 v r ]
0.1 1 10 100 1000 100C0 100000
Energy V]
0
(d) fast neutrals (2, )
1544.%
1E-15o .
1E-16
€
S
Py 1E-17 o
2
1
D 1E-184
@
]
2 .
© 1E-19
S 1
E20 * e+ Dback) - D, (s\wv‘zje
*- e +Dyback) -> D'isiow) + D'fslow] « 2¢ |
+ e +Dyback) -» efslow} + D (back) {
1E-21 d T T - T ™
o0.01 01 1 10 100 1000 10000 100000

Energy (eV]
(e) electrons (e )

a2y 2. 9AEY FEUAAE).

Fig. 2. Cross-sections of particles[6].
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Fig. 8. The ionization position of particles at 5
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the star mode near the grid cathode[9].
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