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1. IuningpuyHi o6epHEHi po3psay MarHETPOHHOTO TUIA Ta iX 3aCTOCYBaHHS

2. The inverted cylindrical magnetron discharges and their applications

Pedepar:

1. B po6oTi Briepuie 3aripONOHOBAHO CUCTEMHUN IIJIa3MOMHAMIYHUH Hiaxin no onucy Qi3uKy OUIHIPUIHOTO
ra3oBOro po3psily 06€pHEHOro MarHeTPOHHOIO TUITY. 3allpONIOHOBAHM MiJIXif, 103BOJIUB 3BECTH OoNnUC Pi3uKu
ra3oBOro PO3psAy MarHETPOHHOIO TUITY IO IIPOCTO] MJIa3MOOIITUYHOI MOZEJI, 110 3aCHOBaHA Ha NIPUHLMIIAX
MarHiTHOI i30JI411il €JIEKTPOHIB Ta €KBIIIOTEHjai31il MarHiTHUX CUJIOBUX JIiHiI. BUKOpUCTOBYIOYM 3aNIPOIIOHOBAHY
TEOPETUYHY MOJIeJIb, YAOCKOHATIEHO LUJIHAPUYHUM [1J1a3MOOIITUYHUI MarHeTpoH. B po6oTi BUBYEHi OCHOBHI HOT0
II71a3MOJIMHaMIi4Hi Ta eJ1eKTpo(i3nyHi BJIAaCTUBOCTI, SIKi MiITBEpIAIN BUCHOBKU 3alIPOIIOHOBAHOI TEOPETUYHO]
MOJIeJi MarHETPOHHOTO po3psny. B pamkax moaudikosanoi mogesi C. Bepra nokasaHo 3HaYHUH BILJIMB
IIOBEPXHEBOi PyXJIMBOCTi aTOMIB y IIJIiBKax OCaIpKEHHs Ha XapaKTep Iepediry rpouecy peakTUBHOTO
MarHeTPOHHOTO HanujieHHs. B po60Ti HaBeeHO MOCiIKeHHS eMiCiiiHOTO ONITUYHOTO CIHEeKTpa IJ1Ia3MU
LMJIIHAPUYHOTO TEXHOJIOTIYHOIO MarHeTpoOHa OOEPHEHOTO TUITY Ta IIPOAHaJi30BaHi OCHOBHI (Pi3nyHi mpouecy, siKi
BM3HAYalOTh XapaKTep BUIIPOMiHEHHS aTOMIB B Pi3HOMAaHITHUX PEXMMaX PO3PAAY: B PEKMMI CUHTE3Y IUIIBOK TUTAHY

Ta foro 6iHapHux crnosayk (TiN u TiO2).



2. A system plasmadynamic approach to the description of physics of a cylindrical inverted magnetron gas
discharge is proposed for the first time. The proposed approach allows one to reduce the description of physics of
a cylindrical magnetron gas discharge to a simple plasmaoptical model based on the fundamental principles of
electron magnetic insulation and equipotentialization of magnetic field lines. The proposed theoretical model was
used as a basis for the improvement of a cylindrical plasmaoptical magnetron. The results of experimental study of
the basic plasmadynamic and electro-physical properties have supported the conclusions of the proposed
theoretical model of the magnetron discharge. In the framework of the modified S. Berg model, it is shown that the
behavior of the reactive magnetron deposition process significantly depends on the surface atom mobility in
deposited films. The emission optical spectrum of plasma of a cylindrical technological inverted magnetron is
investigated. The work also deals with the analysis of the main physical processes which determine the character
of atomic radiation in various regimes of the discharge (the regimes of synthesis of titanium films and its binary
compounds TiN and TiO2).
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