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Pedepar:

1. Y nuceprauii npeaCcTaBI€HO HOBY KiCHY METOAMKY aHali3y €(peKTUBHOCTI CTBOPEHHS IIJIa3MU
BHCOKOYACTOTHUMH IOJISIMU B iOHHOMY LIMKJIOTPOHHOMY Jiana30Hi 4aCTOT 32 JONIOMOTOI0 aHTEHHUX CUCTEM, B
Mekax SIKoi HeoOXifjHe Jiuie po3B'si3aHHs KpalioBoi 3aa4i 17151 piBHSIHR MakcBesiia. 3a JOMOMOrolo 1iei MeTOINKU
IIPOBENIEHO TEOPETUYHI JOCIIKEHHS BUCOKOYaCTOTHOIO CTBOPEHHS I1J1a3MU Y CTejlapaTopi YparaH-2M.
Po3po6s1eHO caMOy3rofiKeHy MOZeJib 111 BUCOKOYaCTOTHOIO CTBOPEHHS IIJIa3MH, IO IO3BOJISIE MO EIIOBATH
€BOJIIOLLi10 ITPOQIJII0 T'YCTUHY | TEeMIIepaTypH €JIeKTPOHIB I1J1a3MH, 3yMOBJIEHY BIIJIMBOM BMCOKOYAaCTOTHUX I1OJIIB
Pa3oM i3 BUTOPSIHHSIM HEUTPAJIbHOTO rasy. 3a JOIOMOrOIo 1iiei Mozesii IpoBeleHO PO3PaXyHKU 3 BUCOKOYACTOTHOTO

CTBOPEHHS IIJIa3MU Y CTejiapaTopi Yparan-2M 1719 paMKOBOI Ta YOTMPHHAIIBBUTKOBOI aHTEHHUX CUCTEM. Takoxk



IIPOBEIEHO TEOPETUYHI JOCIIIKEHHS 31aTHOCTI YOTUPHUHAIIIBBUTKOBOI AHTEHH IiIBUIYBATU I'YCTUHY I1JIA3MU Y
cresiapaTopi Yparan-2M. Po3ryisiHyTO clieHapill YUCTSY0r0 BUCOKOYACTOTHOTO PO3PAAY B KOPOTKOIMITYJIbCHOMY
pesxxumi. [1711 BUBYEHHS PO3PSAYy BUKOPUCTOBYBABCS OHOBJIEHUI CAMOY3IOKEHNY OHOBUMIPHUI YMCIIOBAN KO,
3a IOTIOMOTOI0 SIKOTO IIPOBEAEHO ONTUMI3ALLiI0 YACTAYOrO PO3PALY IJ1s CTeapaTopa BEJIMKOrO PO3Mipy.
[IpencraByieHO pe3ysbTaTh YUCIOBOIO MOEIIOBAHHS KOPOTKOIMITYJIbLCHOTO PO3PsAY OJ1s1 €JIEKTPOHHOTO
LJMKJIOTPOHHOI'O HAarpiBy nja3Mu. [ JaHOTO NOCTIiIKEHHS po3p006JIeHO MOJIEKYJISIPHY MOJIeJlb, 110 MiCTUTh BCi
IIPOLIECH 3iTKHEHD | € MIieBOI0 Ha BCiX CTafisIX CTBOPEHHY IUIa3MU Y CTeJIapaTopi. 3a ONOMOrol0 AaHoi Monei
IIPOBEMIEHO YMCJIOBI PO3PaxXyHKU [J1s1 ONUHOYHUX iMITYJIbCIB, @ TAKOX JOCJiIKEHO 6araToiMIyabCHU NepiofguyHUN

pesxxum s crenaparopa Wendelstein 7-X.

2. The thesis presents a new qualitative technique for analyzing the efficiency of plasma production by radio-
frequency fields in the ion cyclotron range of frequencies using antenna systems within which only the solution of
the boundary value problem for Maxwell's equations is required. With the help of this technique, theoretical
studies of radio-frequency plasma production in the Uragan-2M stellarator were carried out. A self-consistent
model for radio-frequency plasma production in the ion cyclotron range of frequencies, which allows simulating
the evolution of the density and temperature profiles of plasma electrons due to the influence of radio-frequency
fields together with neutral gas burnout, was developed. With the help of this model, calculations of radio-
frequency plasma production in the Uragan-2M stellarator for frame and four-strap antenna systems were made.
Theoretical studies of the ability of the four-strap antenna to increase the plasma density in the Uragan-2M
stellarator were also conducted. The scenario of radio-frequency discharge in the short-pulse mode is considered.
An updated self-consistent one-dimensional numerical code was used to study the discharge, with the help of
which optimization of the cleaning discharge for a large-sized stellarator was carried out. The results of numerical
modelling of a short-pulse discharge for electron cyclotron plasma heating are presented. For this study, a
molecular model that includes all collision processes and is effective at all stages of plasma production in the
stellarator was developed. With the help of this model, numerical calculations for single pulses were carried out,
and the multi-pulse periodic mode for the Wendelstein 7-X stellarator was also investigated.
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