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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

B3aemoig 1y1a3Mu i BUIIPOMIHIOBAHHS i3 MaKpO- Ta MiKpOIIOBEPXHAMU

Ha3sBa po6oTH aHIJIilICbKOIO:

The interaction of the plasma and emission with macro- and microsurfaces

PedepaT ykpaiHCbKOIO:

O06'eKT mocaimkeHHs - MakpoyacTuHKY (MY) y nyiazmi ra3oBUX po3psfiB Ta MyYKOBO-TVIA3MOBUX CUCTEMaX; MeTa
pPOOOTH - IPOBELEHHS TEOPETUIHUX JOCIIiIP)KeHb B3aEMOZIi I171a3MU Ta €JIEKTPOHHUX, iIOHHUX XMYTIB 3 MY i
noBepxXHsMHU; JJociikeHo o6uaBa BUNIaAKU 3apsiipkeHHs: MY: B cepeiHi po3psiiHOro 06'eMy Ta B 00J1aCTi Iapy
BaKyyMHoOi nyru. Teopist mapy O0ysa ckomb6iHOBaHa 3 3apsJOBOIO TEOPi€l0 OOMEXEHOT0 OPOITaJIbHOTO PyXYy IJIsl TOTO,
06 BU3HAYNUTHU B3aeMoito MY 3 ioKkasibHUM MOTEHIiaIoM, Ta ii moganpmuii epext Ha nuHamiky MY. [TokazaHo, 1o
MUY, pyxaro4uch Kpi3b Iap BaKyyMHOI IIyT'y, 31,00yBa€ 3apsig, KUK 3aIeXUTh Bif] pO3NOily OTeHLiany, y
IIPOTUJIEXKHICTD 3apsiKeHHI0o MY y kBasiHelTpasbHil nyiasmi. Po3risnyTo ¢uykTyauii 3apsiiy 4aCTHUHOK,
MOB'A3aHUX 3 AVCKPETHOIO IIPUPOIOIO Mpoliecy 3apsmkeHHs. [IpencrasieHo onuc Gokkepa-TlnaHka 3apsasKeHHS
YaCTUHOK Y JKMyTOBO-IJIa3MOBUX cucTeMax. Posrianyro Tpancrnopt MY y miasmosogi. [TokasaHo, 1110 yTpruMaHHS
MY y ny1a3M0OBO[Ii BilOyBa€ThHCS 3aBASIKY PafliajibHOMY €JIEKTPUYHOMY I10JII0. 3HAIIEHO YMOBU 15 cerapalrlii
masmu ta MY.3anponoHoBaHO ajbTEPHATUMBHI METOAM OTPMMAHH YMCTOI I17Ia3MY BaKYYMHOI IyTH, TaKi K
6ombapayBaHHS €JIeKTPOHHUMU Ta iI0HHMMU KmyTamu MY. B3aemogis xxmyTiB 3 MU npusBoAUTS 10 iX PO3irpiBy Ta

BUIIapOBYBaHHA.

Pedepar aHr1ilicbKOIO:

The subject of investigation is macroparticles (MPs) in gas discharge and beam-plasma systems. The purpose of the
work is carrying out the theoretical investigations of the interaction of plasmas and electron, ion beams with MPs
and surfaces. Both MP charging in the plasma bulk and vacuum arc sheath have been investigated. The sheath
model has been combined with the charging orbital motion limited theory in order to determine the interaction of
the MP with the local potential and its subsequent effect on the dynamics of the MP. It was shown that MP
traveling in the vacuum arc sheath acquires a charge which depends on the potential distribution, in contrast to
MP charging in the quasineutral plasma.The particle charge fluctuations due to the discrete nature of charging
process are considered. A Fokker-Planck description of the particle charging has been presented in beam-plasma
systems. MP transport in the plasma duct is considered. It is shown that MP trapping occurs in the plasma duct
due to radial electric field. The conditions for separation of plasma and MP are obtained. Alternative approaches of
obtaining clean vacuum arc plasmas such as ion and electron bombardment of MP are proposed. The interaction of
beams with MP leads to MP heating and evaporation.
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