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MarHiTHHX ITacTKax

2. Dielectric properties of a collisionless plasma in the two-dimensional axisymmetric magnetic traps

Pedepar:

1. Po3BuHyTa KiHeTAYHA T€Opisl XBUJIb B 6€33iTKHEHHIi N1a3Mi Takux 2D cucTeM, K TOKaMaku (3 BEJIMKAM i MalIuMm
ACTNeKTHUM BiTHOIIEHHSIM; 3 KOJIOBUM, €JIINTUYHUM i D-ntofibHUM nepepizoM MarHiTHUX [MOBEPXOHbB), MarHirocdepa
3emii, marnitrocepHa nnasma B 1a60paTOPHUX YMOBAX, UMJIiHAPAYHI TPOOKOTPOHU. OTPUMAHO OCHOBHUI BHECOK
MIPOJIITHUX i 3alI€pTUX YACTUHOK B €JIEMEHTH MTO3[0BXHbOI i TONEPEeYHOi gieJIeKTPUYHOI IPOHUKHOCTI 117151
€JIEKTPOMArHiTHUX IOJIB B NepeJlideHNX MOJEJIsIX I1a3MU. JlOCIiPKeHO BILJIMB 6ayHC-PE30HAHCIB HA YePEHKOBChKE
IIOTJIMHAHHY aJIb(PBEHIBCBKUX i MAarHiTO3BYKOBUX XBUJIb B CPEPUYHMX TOKAMAKaX, UMIiHIPUIHUX T
MarHitTocepHux nnaszmax. OTpuMaHi fucnepciiiHi CiBBiIHOMEHHS [ [UPKYJISPHO-TIOJSIPU30BaHHUX XBUJIb B 2D
MarHiTocgepHii n7a3Mi 3 aHI30TPOINHOIO TeMIlepaTypolo. [IokazaHo, 1110 iIHKPEMEHT HECTIMKOCTi iOHHO-
LIMKJIOTPOHHUX XBUJb B 2D MarHirocdepi 3Ha4HO MEHIIMH BiANIOBIHOTO iIHKPEMEHTA Y IPSIMOMY MarHiTHOMY IOJIi.
OTpuMaHi pe3ybTaT MOXKYTb OYTH 3aCTOCOBaHi IPU TEOPETUYHUX JOCTIIKEHHSIX Ta PO3POOKax y ranysi (pisuku

I171a3MH, KEPOBAaHOMY TEPMOSIIEPHOMY CUHTE3Y, MarHiTocdepu 3emili Ta COHSYHOI [1J1a3MHU.



2. Kinetic wave theory is developed in a collisionless plasma of such 2D systems as tokamaks (with large and small
aspect ratio; circular, elliptic and D-shaped magnetic surfaces), Earth's magnetosphere, magnetospheric plasma in
the laboratory conditions, cylindrical mirror traps. There are obtained the main contributions of untrapped and
trapped particles to the longitudinal and transverse dielectric tensor components for waves in the above
mentioned plasma models. There are studied the influence of bounce-resonances on the electron Landau damping
of the Alfven and magnetosonic waves in the spherical tokamaks, cylindrical and magnetospheric plasmas. There
are obtained the dispersion relations for field-aligned waves in 2D magnetospheric plasmas with anisotropic
temperature. It is shown that the instability increment of the ion-cyclotron waves in the 2D magnetosphere is
much less than the corresponding expression for models in the straight magnetic field. The obtained results can be
used for theoretical and experimental investigations, including the problems of nuclear fusion, Earth's
magnetosphere and solar plasma.
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