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Injection frequency locking technology of S-band high power magnetron
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Abstract: In the coherent power combing experiment of multi-channel injection-locking of high-
power continuous wave magnetron, the analysis on the output character can improve the combing
efficiency. An injection-locking system of a 20 kW continuous wave magnetron at S-band is built, which is
composed of three small systems: a magnetron signal generating system, an injection locking system and a
phase difference detecting system. There are a microwave frequency source and a phase shifter with
adjustable amplitude and adjustable frequency in the system. Using the external injection signal, the
phase stability, spectrum and phase noise of the output signal of the magnetron are analyzed respectively.
The minimum phase difference fluctuation is less than 4°, the maximum is 17°, the locking frequency band
varies between 2.9 MHz and 13 MHz, and the phase noise suppression is over 40 dB. The relationships
between the injection locking signals and the output signals are also summarized, which lays a foundation
for the power combing of magnetrons.
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Fig.1 Brief diagram of injection frequency locking system
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Fig.2 Block diagram of external injection locking magnetron system
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Fig.3 Free oscillation and injection frequency spectrum
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Fig.4 Phase difference of magnetron output signal and reference signal
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Fig.5 Beat projection spectrum
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Fig.6 Drift scatter plot of 60 s phase difference
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injection signal power/W output signal power/kW phase lock range/GHz frequency band/MHz
100 5.7 2.4342-2.4472 13.0
100 8.7 2.4418-2.4495 7.7
100 11.6 2.4478-2.4506 2.8
100 15.2 2.4482-2.4516 34
100 18.9 2.4480-2.4509 2.9
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Fig.7 Phase noise measurement
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