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Fig. 1 Schematic diagram of double anode MIG Fig. 2 Boundary partition of cathode and anode of double anode MIG
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Table 1 Original electron beam parameters

beam voltage beam current guiding center radius ) ] velocity spread cathode current density
velocity ratio )
/kV /A /mm /% J(A s cm™®)
70 10 2. 60 1.0 <5.0 <10
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Fig. 3 Optimized electrode shape and electron trajectories Fig. 4 Electrode shape and electron trajectories computed by EGUN
Bl 3 k)5 A 0 s AR R A Bl 4 EGUN {15 B T4 7 15 s R OE R AL 1 B
2 RUEHEFESH
Table 2 Optimized electron beam parameters
beam voltage beam current guiding center radius ) ) magnetic field in the
velocity ratio .
/kV /A /mm cathode region/T
70 10 2.597 2 1.016 0.121 3
transverse velocity longitudinal velocity = cathode current density o magnetic field in the
) relativistic factor ) ) )
spread/ % spread/ % /(A cm %) interaction region/T
3.89 3.91 5.183 4 1.135 1.244 5
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Calculation of double anode magnetron injection gun

for gyrotron using boundary element method

Li Zhiliang, Feng Jinjun., Wang Efeng. Liu Bentian, Qian Lijun

(National Laboratory of Vacuum Electronics, Beijing Vacuum Electronics Research Institute , Beijing 100016, China)

Abstract: Physical and mathematical models of the magnetron injection gun(MIG) were constructed, and a code for MIG’s
calculation was developed. A double anode magnetron injection gun for gyro-TWT amplifier working at 35 GHz, 70 kV and 10 A
was designed and simulated by the progran, and optimized simulation results were obtained. The influence of the beam voltage and
magnet field on electron beam performance was studied. The results show that the boundary element method is an effective ap-
proach for analysis of electron optics system in gyro-devices.

Key words: gyro-TWT ; boundary element method; magnetron injection gun; numerical calculation
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