ARSI N 3 3

J. Infrared Millim. Waves

Vol. 24, No.4
August 2005

B2 EHAB
2005 4£ 8 A

LEHS 1001 -9014(2005)04 -0317 - 04

28GHz — )R EREIRSENESIELETE
gpE'? Ags

(1. P ERER R FHRFRAT, JER 10008052, FPEBEREAT 5T, JLA 100039)

BE PEY RN S SR IATET VB AFEEN R ANE. AXH T HAE28CH HiFh T4 8 K W EIKRF
FHTTEAEERTE. ZEEAR A KB RIELBT, R TEGHE KX, S 4 32kV #iE h 6A B, 7 1L
FARE LR ohE ~50kW, & ~28%.

X 8 RH:EAS KB EREEMITE

thE 43S TNI129 X ERARIRES A

SELF-CONSISTENT NONLINEAR COMPUTATION OF A
28GHZ GYROTRON AT THE SECOND HARMONIC

CAO Xiao-Qin'*, LIU Pu-Kun'
(L. Institute of Electronics, Chinese Academy of Sciences, Beijing 100080, China;
g
2. Graduate School of Chinese Academy of Sciences, Beijing 100039 ,China)
3]

Abstract . Gyrotron oscillators with CW moderate power have an important foreground in the industrial field. In this study, a
self-consistent nonlinear computation was carried out for a 28GHz CW technology gyrotron. The result shows that a 28GHz

technology gyrotron operating at the TEO2 mode and second harmonic can obtain an output power of 50kW and efficiency of

28% f{or beam current 6A and beam voltage 32kV.
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Fig. 1  Starting current I, as a function of magnetic
field B, for various modes with beam radius R, optimized
for the TE,, mode, where U, =32kV,a=1.5 and R, =
5.21mm
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Fig.2  Starting current [ as a function of magnetic
field B, for various modes with beam radius R, optimized
for the TE;, mode, where U, =32kV,a=1.5 and R, =

7.16mm



4 8 W SE s 08 GHz IKIETE MR S B A AR IR T E 319

B A WA BRI 28 THERY B 3 TR AL R

u, =constant , (5)

dP/dz +iL(J_ _ % )P

Paolsy, @Yo

_ i( Vo )J_ C,,.,,Gmnkm,,(ickmnP* )"‘fmn(z) ,

1022kV/u, (s =1)10 20,
(6)
2 2 wrznn 2
V()78 4 [ 222 = 12, (2) [ViaSun ()
C

w Con Gk —ick st S
N mn mn mn mn mn . 7
ZOIOCuzO (3—1)!( 200 ) <P> ( )

KA, P=iu exp( —iA),u, BRETHH—{LEE
LA SR u=p/mec=yv/c,A=(w/s)t-0Or
-,V i TEmn BI3ZIE , 02 = eBy/myy, =80y/ve A
FLF R RESAER , () BRI EIREAE L Ay BIF Y
1&.
FEIERIE R 3, BRI S0, (2) L0035 R S8 T
FoAE, B
df,./dz1, .o =ik.(2)f,.(2), (8)
df,./dzl, .., =ik, (2)f,. (2). (9)

Kk, =y wn/c — k. N IRE PR EERE R

AE
2

Py = LRe[ [(ExT-a0)] = 5

20w
d R Zou! dI Zou!
[.fl(Zom) f(dz ) %)] s

_fR(Zou!)

(10)

K, fu A B RFH YA ) 53 70 oR 50 SEER A
W RBEETEER, MBTIR A ERHA

Py =n.U,l,. (11)
Meat n, AR FE-FEEERAKE TRAM EAR
F¥ext Bt AEER#ITRE. BURIERBRES
EEN TR0k E—A~ 25 Bl

Pou.=g+Po- (12)
HeAt, Q. = Quir Qo ( Quirr + Qo) 3.5 51 BT AL,
m

WE Zout
Qus = 5V |, 1fun(2) P2 (13)
2
Quim = R8™ (1 - )’("—2>. (14)

GrAN SRS FIRR 4 5 R R A XA 6 =2/ wono
BREE o AEFER

3 BTFE-REEATESEREIEIT

A P bt BB S ROASERY, FRAT AT AR 1 1B e
BRGAIT AR IR E, AR E BT
BRI AL . 2 1 B Tl Ram 3 5 B B 4K
BRI B R R R AT L, =L, =
50mm,6, =1.5°,8, =0.0°,8, =3.5°,D, =D, =
16mm . Xf TE,#, & 442 4 11. 96mm.

B3 TABERSE T, REMEER TER
TR 2. MRS RT LIE L, B FHEBR RN
SA ~6A B},B =0.521 6T HEFHRZEE, FFl
BEHE 0.521 6T B A, [ 4 Mgt 7 ARRE
FHBAET , MEMAEFEERKNERCR. £RT
RN SA ~6A B, FERERN 32kV B HBITHY
RERCE. T H AR AT H e AT LAus 20 1 A i sk 4
B X WERBEY, T U R R TR RN 32kV.

B, AT E T BB R T I A R FIRE 3.
BL,=80,0=1.50,K 5 4 T I IR MRS
MTERRNCR M REER FERIILT
REHD, MEEADRREE S FEAERAER

xR1 MENMPRBABEEIRBRE L, WEAXR
Table 1 Frequency and quality factor as a function of
resonator length L,

L, (mm) F(GHz) Qi
55 28.071 560. 1
60 28.061 676.2
65 28.052 819.9
70 28.045 985.8
75 28.039 1169.9
80 28.034 1209.4
40+ B,/T
B,=0.5196
35 .. B
-7 B=0.5206
30 L B,=0.521 6
25+ (L almmime o B0.5026
% 201 . "-‘x'::;" ...................... B.=0. 5236
15 s
7/
104 ’;:/'
5

o 1 2 3 4 5 6 7 8 9 10

H3 RE#G T RRMES TERRAELL.
Ab,U, =32kV,a=1.5,L, = 80mm.

Fig.3 Efficiency versus beam current for various values
of magnetic field with U, =32kV,a =1. 5 and L, =
80mm
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