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Simulation of a Ku-Band Radial Transit-Time Oscillator with Solenoid Plates

CHEN Yongdong

(School of Physics & Electronic Engineering, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract: To compare with axial transit time oscillator, for Radial transit time oscillator, the electron beam current den-
sity islower,and the space charge effect is weaker. So the conversion efficiency of beam-waveis higher, and the guiding mag-
netic field to be neededis lower. Therefore, Radial transit time oscillator is one of the most potential radial HPM devices. The
metal foil is usually utilized inthe conventional radial transit-time oscillatorto replace the role of the external magnetic field on
guiding the radial transmitted electron beams. But the evaporation of the metal foil, because of the beam bombardment,
directly limits the operating lifetime and repetitive rate of the device. In order to overcome these disadvantages, a Ku-band
radial transit-time oscillator withsolenoid plates is designed with the aid of PIC software. In the device, radial solenoid plates
are introduced to generate a satisfactory magnetic field to maintain the beam quality in transmission. In PIC simulation, when
the beam voltage is 300 kV and current is 20 kA, the device can generate 2. 07 GW output power at frequency 14. 86 GHz,
and the efficiency is as good as 34.5%.

Key words: high power microwave; Ku-band; radial transit-time oscillator; PIC simulation





