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Study on Virtual Cathode Oscillator with E-beam Modulated

WANG Hong gang, ZHAN G Ya zhou, CHEN Y & zhong
(College of Science, National Univ. of Defense T echnology, Changsha 410073, China)
Abstract: Virtual cathode oscillator ( vircator) with electron beam (e-beam) modulated was studied using an improved
“ celular conveyer’” model and particle in cell (PIC) simulation. It is shown that the variation of the e-beam modulation

parameters result in the change of vircator character, and microw ave efficiency can be increased in proper e-beam modulation.

Key words: virtual cathode oscillator; PIC simulation; e beam modulation

[2~ 4]
1
[5~ 7]
[5] (43 ”»” ,
, [5]
, AT Aq .
2 E A T

Ag s

* :2003- 04— 15

863 (2002AA 834020)

(1975—),



2003 6

80
Ago* (1+ besin(2f(t— t1)+ ¢)), t 2t
Agq = (1
Aqo, 1< 1
. , L , ¢ , Aqo , b
, b= 0 , Aq
2 (1- J1- E)/E, E< 1
Tife = (2)
4E, E 21
x= (t—to)— E*(t- to)/4 (3)
X s t P to s E
51,
E= A« Q" (4)
A ¢
2
7 ,  Aqo/AT , , o
1 1
2+ Y Sy [P, ———— E
0 iR
1] 5 10
t/'s
| 2 (f= fob= 03
ig. 1 Space-time diagram of particle without modulation Fig. 2 Space-time diagram of particle with modulation
. Ago= 0.003, AT= 0.005, b Y
1 2
( )



81

E/aru

3
I-b=0,2-5b=02 3- b= 0.4, 4- b=
Fig.3 FE vs. time

3
Iof 1+ asin(27f¢) ], a f
, (fo= 5GHz)
( 5 )7
(f = fo)
5
4-
!
2.
]3.5 4..0 4.‘5 5?0 ;5 6I.0 6.5
/7 GHz
5 (a= 03

Fig. 5 Microwave efficiency vs. modulation
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