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Fig 4 Thephase gaceplot of particles
(a) laninar state; (b) transition to turbulenc from laninar state (c) turbulent state
4 (a) ; (b) ; (0

580KkA /m?, 4 4

152 10
74KV ,
) V = 84kv ,
560kA /m?
540kA /m® , 2 , 3
2 y 1 !
3 , 2 3
4 6 ~4,2
| o
woal 42131
'E J - 3 H
. M > —4.225F
<, °° £ ©
2 - o ER| a0
= = —4.238}
ik o A A
o o, -3 —425;
° 0o 0o O \
3] : . . - : —4ag3lm- | ittty Sl It bt
] 2 4 6 & 1o 12 14 "60 21 0 1.25 25 375 [ 6.05
U kV(B=1.68,) .
x/mm t/ns
Fig 1 Critical current density vs Fig 2 Phase aceplot Fig 3 Time history of potential
external voltage and magnetic field of particles at midpoint of gap
1 2 (t= 211 048ps) 3
[
a b [V
Y -
i »
£ E
P @
o< <
-3 -4.5
-0
0 218 2.18
N, mm x/mm 218 x/mm



153

a b~ W N P

4(c)

( 4a);

-

th)

0 125 25 375 5 625 0
t/ns

1
125 25 375 5 625

t/ns

Fig 5 Time history of the potential at themidpoint of the gap
(a) the relativistic case; (b) the non-relativistic case
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STUDY OF THE EL ECTRON BEAM 'DY NAM ICAL
BEHAVIOR IN CROSSFIELD GAP

Hu Hongging, Y ang Zhonghai
Inst o H igh Energy Electronics,U EST of China, Chengdu 610054

ABSTRACT In thispaper the dynamical behavior of the electron bean in the cross-field planar diode is
investigated by means of the one-dimensional particle-in-cell smulation The results of smulation indicate
that the injected current have a critical value The electron beam w ill transit to the turbulent behavior from
the lam inar behavior w hen the injected current exceed the critical current W henw e consider the relativisitcal
effect, this transition to turbulence is very evident, and the value of the critical current suddenly decrease, and
don’ t, this transition to turbulence is very evident, and the value of the critical current suddenly decrease, and
it don’ t smplely increasew ith the external voltage and magnetic fields increasing
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