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A new configuration of an axially-extracted vircator with three resonant cavities s put forward and optimized by
inniation with the PIC . The output pover of ves 1 GW s abtaied st aroutel .1 Gl i the xperien,
i gpeement wellvith the PIC sultion esuls. The beas 10 wae powes cunersin ficieey is are o

o
PACS: 52.50._£ 52.65.Fr, 52.70. G

Virtual athode ocilators (VCOs), nsually taken
s bigh-power miczoware sourees, have been studiod
o neary four decades. They e ome Kind o the most

of VCOs depends strongly on the intensiy of el
zomagnetic feld around the virtual cathode. 71 s0
studics on vireators have been concentrated on the
structure improvement to acquire enongh lectromag-
netic ekl modulaion for vrtual cathodes.

In this Letter, we propose  nove configuration of
VO, i which three esonant cavites e vsed. We.
et ki new VOO configuration on the water sceel-
erator named sparkD in our laboratory.  Usder the
diode voltage of GHOKY, the diode curront of 21kA,
high porver microwave with output.power 1GW at
frequency 41 Gl i obtained in the experiment.
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Figuve 1 shows the ovel configueation, Tn this
structure, the st caviey, forme by che st anmne
Ins and the foil, can fictvely enbance the bearm-
iz powes conversion effceney. The second
cavity, consisting of the st anmulus and e socond

anmuls, can obviouly fmprove the extraction ff-
ciency of microwave power. The third casity com-
posed of thesccond anmuls and the hird anmulus can
effcively reduce the refiection of the microwave from
ehe output waveguide port. It should be noticed that
there i  non-continnons region. naely, the waveg-
vide diameter a the upstream of tho second anmuls
i smnalle than that at its downstrensn. In additon,
he annulus imner diameters are taperee along the i
cxowae propagation diroction, which is beneficial o
ehe power extraction along the axal drecton.
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The width of the frst eavity between che mesh.
e ehe s ammmlus in 33, /4, s the wavelengeh
of the wavegide), the second i X, /4, the s is
ko ahout /1. Using the letromagnetic compr
ing progean, we can obtain the hree caitesresnant
frequencies where d(i%) = 0 and d(2)/df = 1
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T changing the snode cathode gap from 10w,
0 Limm, the micowave power s sl changed
(Fig5), while the frequency i sabilzed by the three
reonet cavities. When the gap isloss than Limm,
other froquencion appenr and the poer decrnses
apicky (Fi ). The virtunl catbode losen resonance
with the cave:
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“cathiote s weed i the experiment (g 7)_ The ot
put microwave power was reccived using & calibatod
‘ravegnide-cous convertor B8 by means of ntesra-
tion over the rodiation pattem.” Figure § shows the
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