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1. HI/IK]IOTpOHHi HECTIiMKOCTi TBUHTOBUX €JIEKTPOHHUX Hy‘{KiB Yy MAarHiTOaKTUBHUX I1JIa3MOBUX XBUJIEBOAX

2. Cyclotron instabilities of the helical electron beams in a magnetized plasma-filled waveguide

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA TEOPETUIHUM [OCIII)KeHHSIM BIIJIMBY (POHOBOI 171a3MH B PE30HATOPI
ripoTpoHa Ha eJIeKTPOMAarHiTHi BJ1aCTUBOCTI PE30HATOPA, JiHilHY Ta HeJiHilHY cTafii 30y1KeHHs
BHMCOKOYAaCTOTHOTO I10JI B P€30HATOPi FBUHTOBUM €JIEKTPOHHUM IIy4KOM. OCOGJIMBY yBary NpuiiJeHO BUNAKY,
KOJIM I171a3Ma € PO3piaKeHo10, a p0604O0I0 i KOHKYPYIOUYMMU MOZamu ripoTpoHa € kBasi-TE monu. [TokazaHo, 1m0
¢doHOBa N171a3Ma B PE30HATOPi rpOTPOHA CIIPUYMHSIE 3MEHIIEHHS] pe30HaHCHUX YyacToT kBazi-TE mox. Bennunna
3CYBY 4aCTOTHU J00pE y3roIKyeThCs 3 EKCIIEPUMEHTAJIBHO CIIOCTEPEKEHOI0 BeIMYMHO0. OTPUMaHO JiHiliHe
PiBHSIHHS 30yI’)K€HHS BUCOKOYACTOTHOTO IMOJISI TBUHTOBMM €JIEKTPOHHUM IIyYKOM B PE30HATOPI TipOTPOHa i3
PO3piIPKeHUM I1JIa3MOBMM HAIlOBHEHHSIM, Ta YHCEJIbHO JOCIIIKEHO BIJIUB POHOBOI I1J1a3MU Ha JIiHiMHI BpeMeHHi
iHKpeMeHTH, 06J1aCTi HECTIMKOCTI i1 cTapToBi cTpyMu 17151 KBasi-TE Mog pe3oHaTopa. OTpMMaHO CUCTEMY
HEJIIHIHUX PiBHAHB TiPOTPOHA, KA ONUCYE CTalliOHapHY OGHOMOJOBY reHepalio KBasi-TE moau pe3onaropa,
3alI0OBHEHOI'0 MAarHiTOAKTUBHOIO IJIa3MOI0, HA OCHOBI PO3B'SI3aHHS IKOi ITpoBeneHO aHai3 3MiH KK]I Ta BuxifHO]

IIOTY>KHOCTI reHepalii ripoTpoHa mif, BIJIMBOM (POHOBOI I1J1a3MH1 B PE30HAHCHIM CTPYKTypi reHeparopa.



2. The main goal of the thesis is to investigate theoretically the influence of background plasma filling in gyrotron
cavity on the cavity electromagnetic properties, linear and nonlinear stage of high-frequency field excitation by
helical electron beam. The special case of low-density plasma has been considered. Then the eigenmodes of
plasma-filled cavity are quasi-TE modes. The plasma induced decrease of eigenfrequencies for quasi-TE modes
has been discovered. The frequency downshift for different plasma densities has been calculated. The calculated
frequency shift well agrees with experimental data. The dispersion equation for cyclotron resonance maser
instability of electron beam in cylindrical plasma-filled waveguide in applied finite magnetic field has been
obtained. Plasma influence on linear growth-rate, bandwidth and starting currents for quasi-TE modes has been
determined. The nonlinear system of equation for stationary single-mode generation in plasma-filled gyrotron has
been obtained. The analysis of efficiency modification due to plasma presence in the gyrotron cavity has been
carried out.
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