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The Influence of Guiding Magnetic Field
to the E-Beam Reflux in Foil-less Diode

LIU Lie LIU Yong-gui ZHANG Ya-zhou
College of Science National Univ. of Defense Technology Changsha 410073 China
Abstract The reflux is one of the main factors to cause the dielectric surface flashover. The possibility of producing the reflux is
analyzed by the use of Maxwell equations and electron motion equations. Then the PIC method is used to simulate the production process
of the e beam electrons reflux in foil — less diode and some simulation results are presented. Finally some suggestions are given for the
optimum design of the diode by choosing proper guiding magnetic field and diode structure.

Key words foil — less diode guiding magnetic field return electron flow

1~3
4
1
Maxwell
PIC
1.1
F=9M™ _ . EiuxB 1
dt
B E=-vV 1
_d 2_ oV
F’_dt mr —mn9—ear—e Bz — zB, 2
* 2001-10-18

863
1960—



102 2002 2
g—%i mr?9 =:%—e zB, — 1B, 3
=% mz :eg%/—e rBy-rdB, 4
F. Fy F.=0 Fy=0
ov _
29 = 0 2 3
%/ ~ 9B, - B, =0 5
ZB, - rB,=0 6
5 6 4
E,
F.=-¢ E, + EB, 7
E,
7 E.+ 5B >0 F.<0
B.
B.,<0 B.,>0 E. <0 E. <0
E
B, < 1B,l Er 8
8
E B, B,
8
1.2 PIC
PIC  Particle — in — Cell
“ K FDTD Maxwell
Lorentz
Maxwell
PIC
PIC
1
2
400kV B 5000 ¢ " Maxwell

Lorentz



103

rfem

<
bl
< o
=
g
2
T
) =
“
i
"
—
=
< 7T T T
0g 200 40.0 600
zliem

1

Fig.1  Schematic of the foil — less diode
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Fig.2  Electron beam emitted by cathode at different time
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Fig.3  Electron beam
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