F11% Hom AMERZS5BEFEREFER Vol.11,No.2

20134F 4 A Journal of Terahertz Science and Electronic Information Technology Apr. ,2013

XE4HS: 2095-4980(2013)02-0171-03

170 GHz [l & B FHERIZIT

e, EkE, NAKH, 2ER, ZHE
(PEBTREEBAAR 4 12575587, Jta 100015)

 EIT0CH: EREEEETHRBZRE PR FTEHRHIRMANELRGER, £HF LEX
AEAIMW L LR, EFARAANREE, RFEEARAY AR ENRTES S
MW E R HATENRR, BLEXE FRHITETH R, AALRELEERREXNGFTE
BRUEMNREREEENEFHHAATT I, BEATRENRE FES S LIt FREEIE
HE 80KV, TIEH T 40A WA BT H 170CHz R EEFHE M FWEHEER TiE, E3lH PR
47K 827 mm, Y EE I 1.5,

KR B, BMEENE TR, AREHEIL; BFERIERMA; 170 GHz

FESES: TN128 X EEFRIRAD: A

Design of the magnetron injection gun for 170 GHz gyrotron

ZENG Xu, WANG E-feng, LIU Ben-tian, LI Zhi-liang, FENG Jin-jun
(The 12th Institute, China Electronics Technology Group Corporation, Beijing 100015, China)

Abstract: A 170 GHz gryotron is an ideal power source for the Electron Cyclotron Resonance Heating
(ECRH) in the plasma fusion. The required output power from a single gyrotron tube at 170 GHz operating
frequency for ECRH application is 1 MW or more. For generating the high output power, a Magnetron
Injection Gun(MIG) which can provide the electron beam with large enough transverse energy for
interacting with the transverse filed of the electromagnetic wave is designed. Ideal parameters of the
double-anode MIG are obtained according to the adiabatic compression theory and the correlative
simulation software. The designed MIG can provide the necessary beams for the 170 GHz fundamental
harmonic gyrotron under 80 kV of voltage and 40 A of current with the guidance center radius of 8.27 mm
and the pitch factor of 1.5.
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Tablel Operating parameters of 170 GHz gyrotron

operation voltage/kV  beam current/A  pitch factor  guidance center radius/mm  cavity radius/mm  magnetic field/T

80 40 15 8.27 15.8 6.77

MRAE R 1A ZESR, FIHI (L)~ (4) B0 AT LA BE AT XUBH B L 5 HG 400 1R 2 R0 00 8 5 A0 ) BB R Ay sl o L 20 3R
e ) MeHCE I A B O BT B RE Y By b) THERES RS I f5 o) MRE EAE R AR B I BE AR g
d) EE BB, 5 RE BIAR A LT RSE 25 e) B AT OB B S5 OB B K 5 f) IRIEE S e # 2
e B B e FEE

Xt BRI F O B BB S By HEAT MO BEE R, WA SR AN BT R, A R A 0 s S B TR
HEEHUE R R, #7E WAEE/N, NOd/NB 7 0 2 5 B0 AR I B O K, R T AR
SEPE, T AL 2 SR T P A B e R B, R AR 2 5k B e s BB RO I B R B =0.2 T REY
B Z S, AT LA HA BRI AG S8, P ST T AR B B

2 4 T B OB RGP AR AR I EE AR 2R B L D XU AR B P T T AR R S5 R R B

2 SUHMREASE AR TAEHY EERIRSHL

Table2 Main initial parameters of the double-anode MIG

cathode firstanode  second anode beam magnetic field magnetic field cathode cathode
voltage/kV ~ voltage/lkV ~ voltage/lkV ~ current/A  of cathode/T of cavity/T angle/(°) radius/mm
0 40 80 40 0.2 6.77 40 53.12
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Table3 Optimized parameters of the double-anode MIG

beam current/A  guidance center radius/mm  pitch factor  transverse velocity spread/%  axial velocity spread/%

40 8.27 15 2.64 6.38
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