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Dynamic simulations of an ion diode for high power pulsed ion beams

XIAN G We'? |, ZHAO Wekjiang? , HAN Bao-xi? , ZEN GBao-ging® , YAN G Zhong- hai®
(1. Institute of Electronic Engineering, CAEP, P. O. Box 919-523, Mianyang 621900, China;
2. Institute of Heavy lon Physics, Peking University, Bejing, 100871, China;
3. Institute of High Energy Electronics, University of Electronic Science and Technology of China, Chengdu, 610054, China)

Absgtract :  Based on the explosve emisson modd , the sdf-condstent and 2.5 dimensona dectromagnetic particle-in-cel MA GIC
code was employed to Smulate the dynamics of the particles, induding eectron and proton , in aplanar magneticaly insulated ion diode
for high-power pulsed ion beams. Time dependent diode characteristics, atia and phasegpace digtributionsof the charged particles, as
well as the digtribution of the net charge dendty and the dectric field in the anode cathode(AC) gap are presented at a diode voltage of
300kV and a double intendty of the criticd magnetic fiedd. The results show that the extracted ion current dendty is five times larger
than the angle gpecieslimited ion current densty according to Child-Langmuir law. The virtua cathodeformsin the vicinity of the cath-
ode surface when the external magnetic field gpplied , and the gace-charge leads to the fluctuation and enhancement of the eectric fied

in the AC gap.

Key words: High power pulsed ion beam; Magneticaly insulated ion diode; Explosve emisson; Particleinrcdl smulation
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