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Design of an X band 300 kW crossed field amplifier

YANG Jinsheng, ZHOU Honggang, LEI Xuefeng
(No.12 Research Institute, China Electronics Technology Group Corporation, Beijing 100015, China)

Abstract: The platinum-barium alloy with high secondary emission factor is selected as the cathode
material for the first time. With this kind of cathode, the X-band Crossed Field Amplifier(CFA) could
operate steadily with the condition of broad pulse-width and large duty ratio. The structure of the slot-
coupled and Chebyshev transformer are proposed to connect the dual-helix coupled vane with output
waveguide. Based on simulation analysis of RF system, the slow wave structure is perfectly matched with
output waveguide; and the experimental results in VSWR and insertion loss are in agreement with
simulation results. The test data shows that the device is able to deliver an output power of ~300 kW
within 1 GHz bandwidth. In the full bandwidth, the efficiency and gain are more than 57% and 14 dB,
respectively. This X-band crossed field amplifier is successfully manufactured for the first time in China.
And so far, its pulse-width and duty ratio are the largest among the products of X-band crossed field
amplifier in the world.
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Fig.1 Schematic of interaction space of helix coupled vane CFA
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