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1. Teopis nornMHaHHA BUCOKOYACTOTHOI MOTYKHOCTI B TEJIIKOHHIN TIa3Mi.

2. Theory of radio-frequency power absorption in helicon plasmas.

Pedepar:

1. Y nuceprauii TeOpeTUYHO [OCiIPKEeHO JIiHiMHI mponecy 30y KeHHS eJIeKTPOMarHiTHUX XBUJIb Ta MOIMIMHAHHS BY
IIOTY>KHOCTI, @ TAKOX [€5Ki HeJIiHilHI IPOoLecH B IJIa3Mi FeJIIKOHHUX JIKepeJl TPbOX Pi3HUX TUIIB. [Iyg IKepesa 3
BHYTPIIIHBOIO aHTEHOIO BCTAHOBJIEHO PE30HAHCHUI XapaKTep MOIVIMHAHHS IIOTY>KHOCTI Ha KBa3ireJlikOHHUX MOJax.
75 mxepesia i3 30BHIMIHBOIO AaHTEHOIO 3HANEHO, 10 edeKTHUBHE NoranHaHHsI BY MOTy)XKHOCTI 3a6e31e4yeThCsl
KOJIEKTUBHUM MEXaHi3MOM JIiHIHOI KOHBEPCii reJIiKOHHUX XBUJIb y KBa3ieJIEKTPOCTATUYHI XBUJIi; YCTAaHOBJIEHO
PE30HAHCHI Ta aHTMPE30HAHCHI BJIaCTUBOCTI 30y )KEHHS IKE€PeJIa; OJlep>KaHo [IPOCTOPOBi XapaKTEPUCTUKU
IIOTJIMHAHHY Ta 3aJI€KHOCTI iMIIeIaHCy IJIa3MU Bifi KOHCTPYKLii aHTEHN Ta Pi3HUX Pi3nYHMX apamMeTpis. [1s
IpKepeJia 3 IJIOCKOI0 aHTEHOI0 3HANMIEHO XapaKTePUCTUKY 30y)KyBaHUX €JIEKTPOMArHiTHAX XBUJIb Ta 3aJIEXKHOCT]
IIOTJIMHAHHS [IOTY)XKHOCTI Bifi Pi3MyHUX i reOMeTpUYHUX ITapaMeTpiB. Ha 0CHOBI 6asiaHCy MOTY>XKHOCTI B
reJliKOHHOMY PO3pSsifii 3'1COBaHO IPUYMHMU Pi3KUX CTPUOKIB I'YCTUHU I1J1a3MU NIPY IJIaBHIl 3MiHi Pi3HMX 30BHIIIHIX
napameTpis. [ly11 yMOBresikOHHOI [1J1a3M1 IIPOAHAJII30BAHO JIiHITHUI Ta IapaMeTPUYHMI MEXaHi3MU 30yIKEHHS

i0HHO-3BYKOBHUX XBWUJIb, [IOHJIEPOMOTOPHI SIBUIIA Ta IIPOLIEC CTOXAaCTUYHOIO IIPUCKOPEHHSI eJIeKTPOHIB. Pe3ysibTaTn



MOPiBHSIHO 3 JAHUMU €KCIIEPMMEHTIB Ha Pi3HUX [Kepesax.

2. The thesis deals with theoretical study of linear processes of electromagnetic wave excitation and rf power
absorption, and with some nonlinear processes in plasmas of helicon sources of three different types. For the
source with an internal antenna, resonance character of the power absorption on quasi-helicon modes is
ascertained. For the source with an external antennas, the efficient rf power absorption is found to arise from a
cooperative mechanism of linear mode conversion of helicon waves into quasi-electrostatic waves; resonance and
anti-resonance properties of the source excitation are ascertained; and spatial characteristics of the absorption
and dependences of plasma impedance on antenna design and various physical parameters are determined. For
the source with a planar antenna, characteristics of excited electromagnetic waves and dependences of the rf
power absorption on physical and geometrical parameters are ascertained. On basis of the power balance in
helicon discharges, the reasons forabrupt density jumps at continuous variation of various external parameters are
clarified. For conditions of helicon plasmas, linear and parametric mechanisms of ion acoustic wave excitation,
ponderomotive phenomena, and the process of stochastic electron acceleration are analyzed. The results are
compared with experimental data from various sources.
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