6% WM AMERZS5BEFEREFER Vol.16,No. 1

20184E2 A Journal of Terahertz Science and Electronic Information Technology Feb.,2018

XE4HS: 2095-4980(2018)01-0131-04

B T AR IE IR E R FIRIRIT
ANER, BXE, THE
(L5202 s FHORBSERT, JE3 100015)

W OE: AFERAARBEINRAZIANBE TP RE, LRI HEMENE TR, #E
—HETHAARGHA “GEBE” XEFAREA, DB FREIVEALRERENRBEFRLR
% . I EHHCST PARTICLE STUDIOX # A S 47 (F E il , FrE® FHLAERY
786 A, ALK ST EE H30 Alcm?, B F K % 305 Alem®, W T It & H99.9%. % 5 At #
MRESGDERERZREFHLAHTTWIEEL,

KR THEFHR; R M LREE; B EMKE

FESES: TN125 XEFRER: A doi: 10.11805/TKYDA201801.0131

Design of electron gun of relativistic backward wave oscillator
based on thermionic cathode
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Abstract: Having been fully developed in recent years, thermionic cathodes, especially scandate
cathodes, are promised to be the electron source of high power microwave devices. A novel bagel-shaped
E-gun based on thermionic cathode is proposed and used as the annular electron beam source of
relativistic backward wave oscillator. The emission current of this model is obtained to be 786 A, the
emission current density of cathode 30 A/em’, the electron beam density 305 A/em’, and the electron pass
rate 99.9% via simulating the E-gun with CST particle studio. The application of thermionic cathodes in
high power microwave device is also explored.
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## Collision information of particle scource particlel

Component Solid Hits Energy (V) Charge (C} Current (&) Power (W)
cathode 30lidl 1] 0.0 0.0 0.0 0.0
Facus-I salid2 1] 0.0 0.0 0.0 0.0
Facus-0 30l1id3 1] 0.0 0.0 0.0 0.0
Anode-0 s0lid4 [ 1.194e+006 -9.613e-019 1.052e-001 2.089=+004
anode-I 301id5 20 3.992e+006 -3.204e-018 7.726e-001 1.544e+005
[Background] Boundary a 0.0 a.a 0.0 0.0

Fig.2 Intercepted electronics information
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