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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[Ipouecu nepeHeceHHs i KiHeTHKa HU3bKOTEMIIEPATYPHOI Ta TEPMOSIEPHOI I1a3MU

Ha3sBa po6oTH aHIJIilICbKOIO:

Transport processes and kinetics of low-temperature and fusion plasmas

PedepaT ykpaiHCbKOIO:

Po3po6seHo ¢i3nyHi Ta YUCI0BI MOZEJI yrOBOTO PO3PsiAy 32 KOHBEKTUBHOIO PEXXUMY BUIIAPOBYBAHHS
METaJIEBOTO aHOJy 3 YpaXyBaHHSIM IPOLECiB ioHi3alii Ta pekom6iHawii y TpMaHOgHOMY Mapi. 3alIpONOHOBAHO
crucremy audepeHLiiiHuX PiBHSHB, 1110 ONUCYIOTh IPOCTOPOBI PO3IOAiNY KOHIEHTpPALlill i0HiB (€J1eKTPOHiB) Ta
aToMiB po60Yoro rasdy i TeMreparyp €JeKTPOHIB Ta iOHIB B IPMaHOAHIN KBa3iHENTPasbHil 00J1aCTi AyroBOro
po3psiy, Ta KpalloBi yMOBH [J11 PO3B'SI3aHHS LIUX PiBHSHb. [y BUNIQZKY, KOJIX aHOJ, € MiJHUM, OTPMMaHO BUpasu
17151 pisHUX KoedillieHTiB peakuiil Ta IepeHoCy i MonepeyHux nepepisis peakuii, K GyHKIi TeMrnepaTyp
€JIEKTPOHIB Ta iOHIB Ta KOHIEHTpallill i0HiB Ta aTOMiB po604oro rasy. Takox po3po6JieHo I7106aJIbHy MOAEJb, 110
onucye ioHi3aliiHy 0671aCTh MarHeTPOHHOTO PO3PSy B apTrOHi 3 MiTHOIO MillleHHIO. [IpoBeieHO eKCcriepuUMeHTabHi
IOCJIiIPKEHHS TPUIIOBEPXHEBOTr0 (POPMYBAHHS HU3bKO-€HEPreTUYHUX iOHHUX Ta €JIEKTPOHHUX IYUKiB B I171a3Mi
IIyTOBOTO PO3PsLy 3 TEPMOKATOLOM. 3alIPONIOHOBAHO HOBi METOJIMKM KEPYBaHHS CTPYMOM Ta €HEPTi€I0 i0HIB Y
LIbOMY PO3ps/li. BU3HaYeHO 3a/1€5KHOCTI T'YCTMHM iOHHOTO CTPYMY BiJl pO60YOro THMCKY Y BaKyyMHill Kamepi Ta
[I0JI0KEHHS TPYMava BiIHOCHO OcCi Ikepeia m1a3Mu. [TokazaHa MOKJIMBICTD MiABUIIEHHS IT'YCTUHU iOHHOTO CTPYMY
Ha IIOBEPXHi 3pa3Ka 3a paxyHOK BUKOPUCTAaHHS IIOCTIMHOIO KiIbl1eBOT0 MarHity. [IpoBesieHO 06po6Ky IOBEPXHi
3paska (TiZr /TiSi)N norokom ioHiB 3 ny1azmu. [TokazaHo, 10 Taka 06po6Ka NPU3BOAUTH O OUUIIEHHS
[TIOBEPXHEBOTO LIAPY Bif, pisHOMaHITHUX AOMIIIOK 6€3 MOIIKOIKEeHb i CTBOPIOE MiTKIIAAKY AJ1s TIOAAIbIIOTO
TE€PMOiIOHHOTO OCAI)KEHHSI [IOKPUTTS 3 BUCOKUAM CTyIleHeM aAresii. Po3pobaeHo mopesb Ha 6a3i caMOy3ropKeHUX
npeidoBO-KiHETUYHUX PiBHSIHDb Ta XBUJIbOBUX PiBHSHb JIJIsI TOCIIKEHHS AUCTIEPCIHHNX XapaKTEePUCTUK
HU3bKOYACTOTHUX XBUJIb B 2D aKkcialbHO-CUMETPUYHMX TOKaMaKax, BpDaxOBYIOUM CTAlL[iOHAPHUI CTPYM, IIPOLIECH
IIEpEHECEHHS], TOPOifanbHMI MAarHITHUN Opei@ SK NPOJITHUX TaK i 3allePTUX YACTUHOK IJIa3MHU, iX KiHL€BUN

JlapMOPpIBChKUM pafiyc Ta KiHLeBy LIMPUHY ix 6aHAaHOBUX TPAEKTOPIH.

Pedepar aHr1ilicbKOIO:

Physical and numerical models of arc discharge in the convective mode of evaporation of metal anode are
developed. A system of differential equations describing the spatial distributions of concentrations and
temperatures of discharge particles in the near-anode quasi-neutral region of the arc discharge and boundary
conditions for solving these equations are proposed. For the case where the anode is copper, expressions for
various reaction and transfer coefficients and reaction cross sections are obtained as functions of the electron and
ion temperatures and the ion and atom concentrations. A global model describing the ionization region of a
magnetron discharge in argon with a copper target is developed. Experimental studies of the near-surface
formation of low-energy ion and electron beams in the plasma of an arc discharge with a thermionic cathode were
carried out. New methods of controlling the current and energy of ions in this discharge are proposed. The
dependences of the ion current density on the working pressure in the vacuum chamber and the position of the
holder relative to the axis of the plasma source are determined. The possibility of increasing the ion current
density on the sample surface by using a permanent ring magnet is shown. The surface of the (TiZr/TiSi)N sample
was treated with a plasma ion flux. It is shown that such treatment leads to the cleaning of the surface layer from
various impurities without damage and creates a substrate for subsequent thermionic deposition of a coating with
a high degree of adhesion. A model based on self-consistent drift-kinetic equations and wave equations is
developed to study the dispersion characteristics of low-frequency waves in 2D axially symmetric tokamaks, taking
into account the stationary current, transport processes, toroidal magnetic drift of plasma particles, their finite
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
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HM3bKOYACTOTHUX XBUJIb B 2D TOKaMakax, METOJIUKY KEPYBAaHHSI CTPYMOM Ta €HEPTi€lo iOHIB B 11a3Mi yroBoro
pospany

HasBa HTII aHI/IificbKOIO: Arc discharge models, a model describing the dispersion characteristics of low-

frequency waves in 2D tokamaks, methods for controlling the current and energy of ions in an arc discharge
plasma

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3acTOCyBaHHs: OCBiTHS ranysb
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Pospo6iero ¢piznyni Ta 41cioBi Mofesi 1yroBoro po3psiay 3a KOHBEKTUBHOTO PEKUMY
BUIIapOBYBaHHS METAaJIeBOro aHoLy. I7is Na3Mu y apax Mifii oTpruMaHo BUpasu [jis pisHux KoedilieHTiB peakiiiii
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