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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 29.27

Tema gucepranii:

1. MopesoBaHHS IIJ1Ia3MO-ONTUYHUX [IPUCTPOIB HOBOTO ITIOKOJIIHHSL.

2. Modeling of plasmaoptical devices of new generation.

Pedepar:

1. B pucepTauii po3B’si3aHO HayKOBY IIPOOJIeMY MOJIEJIIOBaHHSI I1J1a3MO-OIITUYHUX IIPUCTPOIB HOBOTO ITOKOJIiHHS 3
METOI0 3'1CyBaHH4 (Pi3NYHMX NPOLECIB, SIKi BiIOyBAIOTbCS B HUX, IJIs1 KEPYBAHHS LIMMU NIPOLIECAMHU, & TaKOX AJ1s iX
edexTUBHOI po3pO0OKH, ONTUMI3allii Ta BAKOPUCTAHHS B Pi3HOMaHITHUX rajy3sx Cy4acHOi HayKU i TexHiku. [y
I[OTO CTBOPIOBAJIMCH KiHETWYHI, TiOpUIHI Ta rigpoAHaMidyHi MOfeli IJ1a3MO-ONTUYHUX ITPUCTPOIB, 3HAXOAUIUCDH
MO>KJIMBI aHAJIITUYHI PO3B’I3KU, PO3POOJISITIMCS YUCEJIbHI aITOPUTMU Ta CTBOPIOBAJIMCS TPOTPAMHi KOMIIJIEKCH.
OTpuMaHoO HOBI JaHi, CTOCOBHO YMOB (DYHKIIIOHYBaHHS, BUKOPUCTaHHS, Ta TIOOYyBaHHS 1J1a3MO-OIITUYHUX
IIPUCTPOIB HOBOTO. 32 pe3yJibTaTaMy TEOPETUYHOIO aHaJIi3y Ta MOJIeJII0BaHHS 3aIIPOIIOHOBAHO Ta BUIIPOOYBAHO:
OpUTiHANbHUI UWIIHIPUYHUIN PO3NUII0BATIbHUI IPUCTPIiil MArHETPOHHOTO THUITY, [100YI0BaHMI HAa IPUHLMIIAX
JIa3MOOIITHKY; ® eKCIIEPUMEHTAabHi CTEHIU Ta MaKeTH I1J1a3MOBOI JIiH31 3 TO3UTUBHOIO XMapoIo 06’€MHOTO
3apsmy, Ha SIKUX [IPOAEMOHCTPOBAHO edeKT POKyCyBaHHS eJIeKTPOHHUX CUJIBHOCTPYMOBUX ITYUKiB;

€KCIIEpMMEHTAJIbHUI CTEeH[, [1J1a3MOBOT0 [IPHUCKOPIOBaya 3 BiIKPUTUMU CTiHKaMHU, SIKUI IPUBAOIUBUIA 1J1s1



Pi3BHOMaHITHUX TEXHOJIOTIYHUX 3aCTOCYBaHb, TA MOXKE CJIY>)KUTU TPOTOTUIIOM MajlorO PaKETHOTO ABUTYHA; ® HAIAHO
pexoMeHzanii 7o nmodyryBaHHs ONTHMI30BAHOTO I171a3MO-ONTUYHOTO (PiIbTPY HA OCHOBI I1JIa3MOBOI JIiH3Y 1151

NO/IPiOHEHHS Ta BUIIAPOBYBaHHS MiKpO-KpareJb B [IOTOL 11iJIbHOI MeTaJIeBOi I1JIa3MHU €PO3ifHUX IKePel.

2. The scientific problem of new generation of plasma-optical system modeling in order to clearing the physical
processes that take place in them, to control and manipulate these processes, as well as for their effective
development, optimization of characteristics and practical use in different fields of science and technology is
solved in the thesis. In this regard, the kinetic, hydrodynamic and hybrid models were created, numerical
algorithms were developed, and software systems were created. New data concerns to operation conditions, use
and construction of new generation plasma-optical devices for various scientific and technological needs have
been obtained. According to the results of theoretical analysis and computer simulations, there are proposed and
developed: * the plasma dynamical features of magnetron type cylindrical gas discharges using the hydrodynamic
description. The proposed model is based on the assumption of the presence of three quasi-autonomous regions
in diode gap which essential differ in current transfer nature; ¢ characteristics of Hall-type accelerator with open
wall and closed electron drift based on the hydrodynamic and hybrid description and ways to improve and
optimize their parameters; * plasma lens with positive space charge cloud for high-current negatively charged
particles beams manipulation and possibility for improving it characteristics; * plasma optical filter based on the
plasma lens with kinetic description help and it optimization possibilities for destruction or crushing of micro-
droplets that created by erosive plasma sources.
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