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Simulation of High—-Power Magnetron Oscillators Using a MAGIC3D Code

& % &
(S. S. Jung)

Abstract - A high-power continuous-wave (CW) ten-vane double-strapped magnetron oscillator has been investigated
using three-dimensional (3D) particle-in—cell (PIC) numerical simulation code, MAGIC3D. The resonant modes and their
resonant frequencies of the ten-vane strapped magnetron resonator were obtained to show a large mode separation near
the m-mode. An electron cloud formed in an anode-cathode gap, called an interaction space was confined well enough to
result in no leakage current. Five spokes were clearly observed in the electron cloud, which definitely ensured the =
-mode oscillation in the ten-vane magnetron. Numerical simulations predicted that the saturated microwave output power
measured at the coaxial output port was 541 kW at the microwave frequency of 893 MHz, corresponding to a power
conversion efficiency of 72.6% when the external axial magnetic field was 1150 gauss and the electron beam voltage and

current were 6 kV and 1.25 A, respectively.
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