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Design of a compact S-band relativistic magnetron
operating at low magnetic field

Zhang Wei'?,  XuSha', QinFen', LeiLurong', Wang Dong',
Zhang Yong',  JuBingquan',  Cui Yue'?
(1. Key Laboratory on High Power Microwave Technology, Institute of Applied Electronics, CAEP, Mianyang 621900, China;
2. Graduate School of China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: For compact high-power microwave devices operating at low magnetic field, a compact S-band
relativistic magnetron operating at low magnetic field was designed and simulated with three-dimensional particle-in-
cell codes. This tube radiates TE;; mode in circular waveguide with diffraction output structure. As the cutoff radius of
TE;; mode is the smallest in circular waveguide, compared with higher modes, the radius of the output waveguide
could be reduced obviously. The output performance as a function of magnetic field, radius of waveguide and angle
was studied. Typical simulation results show that microwave power of 567 MW was generated at 2.37 GHz when the
voltage and magnetic field were 352 kV and 0.34 T, the power conversion efficiency was 62.5%, and the radius of
waveguide was only 77.5 mm.
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Fig. 2 Schematic of the axial extraction relativistic magnetron
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(a) whole view of the relativistic magnetron (b) cross section in yz plane

Fig. 3 Configurations of relativistic magnetron with diffraction output
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Fig. 4 Axial section in different azimuthal positions
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Fig. 5 Spatial distribution of electric field at different positions
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Table1 Comparison of S-band relativistic magnetron with diffraction output
voltage/kV magnetic field/T radius of waveguide/mm output power/MW efficiency/%
Ref [22] 353 0.45 105.0 512 40.4
Ref [23] 440 0.43 105.0 1000 44.0
Ref [24] 355 0.36 105.0 1000 48.0
this work 352 0.34 717.5 567 62.5
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Fig. 7 Spatial distribution of electrons and electric field
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