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Abstract

Coherent power-combining by using several magnetrons is essential because the output power of one single magnetron cannot
meet the need of large-scale industrial applications. In order to obtain phase coherence condition of the power-combining of normal
magnetrons, injection-locking technology should be adopted to make sure the stability of the operating frequency and phase differ-
ence. Under impedance matching conditions, equivalent circuit of injection-locked magnetron is analyzed with the conditions of the
magnetron stable frequency. The small injection-ratio and large injection-ratio situations of the injection-locked magnetrons are both
derived. Furthermore, large injection-ratio situation indicates a greater frequency-locked bandwidth than small injection-ratio situation.
Theoretical results are analyzed by MATLAB and injection-locked theory is verified by three-dimensional particle-in-cell simulation.
The frequency-locked bandwidth and phase differential equation are given and curves of the phase difference are drawn for different
initial phases. Output power and frequency of A6 magnetron are obtained by simulation under both free and injection-locked oscillation
conditions. Simulation results show that magnetron can be locked and working stably in frequency-locked bandwidth predicted by both
situations. Moreover, in the large injection ratio status the large injection-ratio situation is more accurate than the small injection-ratio

situation.

Keywords: magnetron, inject-locking, injection-ratio, phase-difference
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