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Cherenkov radiation in a plasmaZilled, didectric coaxial waveguide

WU JiarPgiang
(Schod o Physical Hectronics, University d Hectronic Science and Technology o China, Chengdu 610054, China)

Abgract :  Udng the self2cons gent linear field theory , Cherenkov radiation excitated by the beanBwvave interaction of a thin annular rd &
tivigic dectron beamin a plaamefilled , didectric coaxid cylindrica waveguide was andyzed. The di gerson equation of the interaction , the sy2
chronized condition and the wave growth rate were derived. The energy exchange between the wave and the eectron beam in the presence of bacl?
ground plasma was d scussed , and the dfects of plagma dendty on the digperson characteridics, the wave growth rate and the bear@vave energy
exchange were cacuaed and discussed. It was clear that the Cherenkov radiation is result of the coupling between the dow T™M node propagated
aong the waveguide and the negative2energy ace?charge mode propagated dong the beam , and the coupling grength is proportiond to the beam
densty. It was theoreticaly denondrated that due to the background plasma, the plasm&illed coaxid cylindrica Cherenkov maser could operate
a higher frequency , get higher wave gronth rate, or have higher beam current a the same operating frequency , leading to higher microwave ol
put power.
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