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Table 1 Geometrical parameters of pulsed magnet of 220 GHz gyrotron

inner radius outer radius average radius axial length radial thickness coil center
coil number
R, /mm R, /mm R../mm /mm /mm Z;/mm
1 80 82.2 81.10 36.0 2.2 —45.0
2 80 82.2 81. 10 36.0 2.2 20.0
3 11 29.4 20. 20 28.8 18.4 123.4
4 11 27.1 19. 05 83.2 16.1 183.0
5 11 29.4 20. 20 28.8 18.4 242.6
F2 220 GHz B BBk H A S
Table 2 Electrical parameters of pulsed magnet of 220 GHz gyrotron
maximum maximum
charge capacitor circuit circuit pulse time
) discharged pulsed magnet
voltage/V bank/pF resistance/ ) inductance/H ) ) /ms
current/ A induction/T
1500 21 000 ~0. 158 ~1.24 4 024 10. 8 ~17
2 %%@%YQEPL&HJQ)%(R:O)B’\Jé}?ﬁ,,ﬁ\iﬂPﬁ]/}fllZ 8: resonator.__
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Table 3 Electron beam parameters

accelerating beam current velocity ratio magnetic field in guiding center
voltage U./kV I,/A a the cavity B, /T 7,/ mm
20 2 1.5 8.05 1.153
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Table 4 Initial design parameters of electron gun

average radius of radial width axial width tilt angle of the emitter strip electric
the emitter r./mm Ar./mm Az, emitter $./(°) field E./(kV + cm™ ')
5.3 0. 31 1.2 15 58.7
axial magnetic field profile 9.6 110
B - .
o ) magnetic field
Bu__——_—‘_——/____/ -
3 z
geometry cross-section £ -
= 2 £ 4.8 50
control anode main anode B Q
L
. V.4
cathode H ”\m ]
. . 01 1 T 1 T T T 0
— t h 0 24 48 72 96 120 144 168
1cos9, z/mm
Fig. 3 Structure schematic of a double-anode MIG Fig. 4 Electron beam trajectory and magnetic field
and axial magnetic field 4 BT KXW o A
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Table 5 Optimized parameters of electron gun
control anode magnetic field in velocity ratio v, spread beam radius beam radial width
voltage Upea/kV the cathode B./T a /% r,/mm Ar,/mm
7.3 0.38 1.53 3.1 1.147 0.1
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Design and experimental study of pulsed magnet
and electron gun of 220 GHz gyrotron

Fu Wenjie, Yan Yang, Yuan Xuesong. Li Xiaoyun, Liu Shenggang
(College of Physical Electronics, University of Science and Technology of China, Chengdu 610054, China)

Abstract: According to the requirement of 220 GHz gyrotron designed by University of Science and Technology of China, a
pulsed magnet system and electron gun have been designed. The pulsed magnet system is dumbbell-shaped with the advantages of
long uniform district, little resistance and inductance. It can obtain a high peak pulsed magnetic field with small inductor and ca-
pacitor. A double-anode magnetron injection gun has been designed and optimized by EGUN for the gyrotron. The electron beam
velocity ratio is 1. 53, and the velocity spread is 3.1% ., The experimental results show that, the peak magnet field of the pulsed
magnet system was 8 T, the electron beam current reached 2 A, the electrons were transported to the target, and few electrons
were not sent to the control anode and anode, which means the pulsed magnet system and the electron gun work well, and satisfy
the design requirement of the gyrotron.

Key words: gyrotron; pulsed magnet; electron gun; terahertz



