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Abstract: For 0.22 THz micro-electric vacuum Folded Waveguide Traveling Wave Tube(FWG-TWT)
amplifier, the model of whole electronic optics system for experiment is simulated. First of all, electron
gun’s working mechanism is analyzed and verified by simulation. Then the whole electronic optics system
(including electron gun and periodic permanent magnetic focusing structure) is modeled. Combined with
actual experimental conditions, the operating parameters and boundary conditions of the whole electronic
optics system are set up properly for simulation. The key factors influencing the passing rate of electron
beam are analyzed, and the structural parameters and beam parameters of electronic optics system are
adjusted to improve electron beam’s DC passing rate.
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Fig.1 Model of the whole electronic optics system Fig.2 Electric field of the whole electronic optics system
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Fig.3 Magnetic field of the whole electronic optics system Fig.4 Electron beam flow in the whole electronic optics system
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Table2 Beam waist’s position,size and beam’s passing rate with different angle 6

0/(°)
11.3 20.0 25.8 30.0 35.7 40.7 45.0 46.3
focus position/mm 7.75 8.70 9.50 10.30 11.10 11.50 11.70 11.70
radius of focus spot/mm 0.015 0.015 0.010 0.010 0.006 0.006 0.006 0.006
output current/mA 0.5 1.4 2.3 3.4 6.1 8.0 8.6 8.4
passing rate/% 5.6 15.1 25.9 38.0 67.3 89.2 95.2 93.6
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