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ABSTRACT By useof the self- consistent linear field theory, 3 perturbation of elec-
trons affected by the perturbed electrom agnetic fields is generally discussed A nd Cherenkov
radiations excited by a thin annular relativistic electron beam and a lid relativistic electron
bean in aplasna- filled, dielectric lined slow - wave w aveguide are analysed in detail, re-
gectively. The digersion equations of the bean- wave interaction are derived It's clearly
show n that the bean- w ave interaction resultsfrom the coupling of the TM mode in theplas
ma- filled, dielectric lined slow - wavew aveguide to the beam mode via the electron beam.
Finally, the grow th ratesof w ave are obtained, and the effect of plasna density and the elec-
tron bean radiuson the grow th rate of thew ave is calculated and discussed

KEY WORDS thin annular electron beam, lid electron beam, plasna, dielectric liner,
slow - wavew aveguide, Cherenkov radiations
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Fig 2 The effect of the plasna density on
the grow th rate for the annular electron beam.

Fig 3 The effect of the plasna density on
the grow th rate for the slid electron bean.
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Fig 4 The effect of bean radiuson the Fig 5 The effect of bean radiuson the
grow th rate for the annular electron beam. grow th rate for the slid electron beam.
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PLAMA-FILLED D IEL ECTRIC CHERENKOV M ASER
W u Jiangiang, L iu Shenggang, andM o Y uanlong
H igh Energy Electronics Institute, U niversity o Electronic Science and
Technology o China, Chengdu 610054

Recent experiments demonstrated that injection of a background plasna into the slow - w ave structure of
the high- pow er microw ave devices greatly enhanced the beam - wave interaction efficiency, the operation
frequency and them icrow ave output pow er. In thispaper, we present a self- consistent and relativistic field
theory of the dielectric Cherenkov maser by lution of the relativistic fluid equations and M axw ell’ s equa-
tions in a configuration that consists of the propagation of an axial relativistic electron bean w ith plasna-
filled aplasna-filled annular dielectric liner enclosed by a loss- free conductingwall First, the electron D
perturbation affected by the perturbed electromagnetic fields is generally evaluated by solution of the rela-
tivistic fluid equations Then the perturbed current and charge densitiesof the thin annular relativistic elec-
tron bean and the lid relativistic electron beam are obtained regectively. The digersion equations for the
thin annular relativistic electron beam and the lid relativistic electron beam w ith the plasna- filled, dielec-
tric lined slow - wavew aveguide are derived, respectively. Solutionsof the digpersion equations are discussed
and the grow th ratesof thew ave are obtained Finally, the effectsof the background plasna density and the
bean radiuson the grow th ratesof thew ave are calculated and discussed

It's clearly show n that the bean- wave interaction in the slow - wavew aveguide results from the cou-
pling of the TM mode in theplasna- filled, dielectric lined slow - wavew aveguide to the beam mode via the
electron beam and the coupling is proportional to the density of the electron beam. It was theoretically
demonstrated that injecting plasna into the dielectric- lined w aveguide could effectively enhance the beam -
w ave interaction efficiency of the dielectric Cherenkovmaser. The resultsoffered in thispaper have provided
theoretical basis for further engineering design of devices
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