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2. Influence of self-consistent grain charging on electro-dynamic properties of dusty plasma

Pedepar:

1. Inceprarnist NpUCBsAY€HA AOCHIIPKEHHIO BIUIUBY €(EKTIB, IIOB'SI3aHUX 3 CAMOY3TO/I)KEHUM 3apsIpKaHHIM
[IOPOIINHOK Ha KOJIEKTHBHI ABULIA y I71a3Mi. ['010BHA yBara npuinseTscs npobieMi eKpaHyBaHHS MaKpOYaCTUHKHY,
110 3apAIyKAEThCS MIJIa3MOBMMU CTPYMaMHU, Ta BUBUYEHHIO BIJIMBY TaKUX [IPOLIECIB HA NTO3[I0BKHI XBUJIL Y
3aI0pOIIEeHiil Mya3mi. 3aporOHOBAHO MOJI€JIb TOYKOBOI'O CTOKY IJIs1 ONUCY 3apsiIKUA NOPOUVHKY. AHaIITUYHO
PpO3paxoBaHO e(peKTUBHUI NOTEHIIiaJ Ta PO3IOLiAN NJ1a3MOBUX YACTUHOK HABKOJIO TOPOUIMHKM SIK Y BUIAAKY
€71260i0HiI30BaHOI TIJ1a3MU 3 IKepeJiaMu ioHi3allii Ta eJ1eKTpOH-i0HHOI peKoMbiHaljii, Tak i a3mu 6e3 3iTKHEeHb.
CnpaBeJauBicTb MOJIeJli iATBEPIKYE Te, 0 3HANeHi GOPMYJIM 3 BUCOKOIO TOYHICTIO allpOKCUMYIOTh paHile
BiZlOMi 4K CJI0Bi pO3B'43Ky. Ha 0CHOBI 3a1TpONIOHOBAHOI MOZEJIi AOCIIKEHO IMHAMIYHE €KPaHyBaHH [IOPOLINHKY,
sIKa PyXaeThbCs 3 MOCTIMHOIO IBUIKICTIO i TOKa3aHO, 110 MOPOLIMHKA MOKE IIPUCKOPIOBATUCEH iHAYKOBaHMM HEIO

nosieM. BruBueHO eKpaHyBaHHS [IOPOIIMHKY Y HalliBOOMEXKeHill 11y1a3Mi i BCTAaHOBJIEHO, 10 €(PEeKTUBHUI MOTEHIial



[OPOUVHKY IPUHLUIIOBO BifJPi3HSIETHCS Bill IOTEHILialy MPOOHOIO TOYKOBOTO 3apsiay. 3pO6JIEeHO y3araJbHEHHS
CaMOY3roPKeHOi JIiHiMHOI KIHeTUYHOI Teopii 3aropoiieHoi Na3Mu Ha BUTIANIOK IIPUCYTHOCTI chepruyHuX
IIOPOIIMHOK Pi3HOTO pafiyca, OTPUMaHO BMPa3 IS NieJIEKTPUYHOI IIPOHMKHOCTI. [IpoBeieHO AeTajibHe YMCI0BE
IOCJiIKEHHS TUCTIEPCITHOro piBHAHHSL. [10Ka3aHO, IO NPUCYTHICTb IOPOXY B I1J1a3Mi MOXe CYTTEBO BIJIUBATU HA

IVCIIEPCIiIO Ta 3aTyXaHHS iOHHO-3BYKOBUX KOJIMBAHb i 3'4COBAaHO OCHOBHI MEXaHi3MU LIbOTO BILJIABY.

2. The thesis concerns the research of influence of self-consistent grain charging on collective phenomena in
plasma. The main attention is paid to the problems of single macroparticle screening and propagation of
longitudinal waves in dusty plasma. The new model, namely the model of point-like sink, is proposed for the
description grain charging. The analytical expressions for electrostatic potential and plasma particles distribution
are calculated in the case of weakly-ionized plasma with regard to ionization of neutrals by external source and
also in the case of collisionless plasma. Correctness of the proposed model is confirmed by the agreement of the
derived formulas with analytical estimates and numerical solutions of nonlinear problem. Dynamic screening of the
grain, which moves with constant velocity in plasma, was studied within the framework of proposed model. It is
shown that in the negative friction can occurs. The screening of single grain embedded into semi-bounded
plasmas is studied. It isshown that plasma particles absorption by grain leads to considerable deviation of the
effective potential from that obtained for the case of nonabsorbing charged macroparticle. The self-consistent
linear kinetic theory of dusty plasma was generalized for presents of spherical grains of different sizes. Dielectric
response functions for the dusty plasma under consideration are found. We presented a detailed numerical
analysis of dispersion equation. It is shown that the presence of dust strongly influences on the dispersion and
damping rate of the ion-acoustic waves. The main mechanisms of this influence are discussed.
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