O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0424U000072
Oco006J1uBi TO3HAYKH: BinKpura
JaTa peectpauii: 29-03-2024

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Haka3y MOH / Haka3y 3aKsazgy: Hakas MOH N2 920 sig 26.06.2024p.

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kysnuk Omis CepriiBHa

2. Yuliia S. Kulyk

KBasmigikamis:

InenTudikarop ORCID ID: 0009-0009-3813-397X
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crieniaIbHOCTI: 01.04.08
Haspa HayKoBOi crneniaJbHOCTI: ®isuka ruiasmu

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcCTy: 15-03-2024

CnenianbHICTD 32 OCBITOIO: eKcriepuMeHTasbHa afepHa ¢izuka Ta disuka niazmu

Micue po6oTH 3400yBaya: HaujoHanbHuil HayKOBUiA LEHTP "XapKiBChbKMil (Bi3NKO-TEXHIYHMIA iHCTUTYT"

HanjionanbpHoi akagemii Hayk Ykpainu

Kopg, 3a €IPIIOY: 14312223

Micuesﬂaxo,lI)KeHHﬂ: ByJI. AKazieMiuHa, 6yza. 1, XapkiB, XapkiBcbkuii p-H., 61108, Vkpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIndp cneuniasnizoBaHoOi BYU€HOI pasu (Pa3o0Boi CIeniai30BaHOi BUEHOI pagu): /1 64.051.12
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUil HALOHAJIBHMIT YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3Haxoa>KeHHS: maiinan CBo6oay, 6y, 4, Xapkis, Xapkicbkuii p-H., 61022, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU HayKOBUIA EHTP "XapKiBChkuii (izuko-
TexXHiYHMH iHcTUTYT" HanionasnpHOI akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 14312223

MicuesnaxomerHﬂ: BYJI. AKazieMiuHa, 6yz. 1, XapkiB, XapkiBcbkUil p-H., 61108, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

V. BimomocTi npo guceprauiio
MoBga auceprTaliii: Vkpaincoka
Koy TeMaTHYHHUX PYOPHK: 29.27.07, 29.27.35, 29.27.47

Tema gucepranii:
1. Yucnose MOJENM0BaHHA BUCOKOYACTOTHOI'O CTBOPEHHS IJIa3MU B CTE€JIapaTOPaX

2. Numerical modelling of the radio-frequency plasma production in stellarators

Pedepar:

1. Y nuceprauii npeacTaBiaeHO HOBY KiCHY METOAMKY aHali3y e(peKTUBHOCTI CTBOPEHHS II71a3MU
BHMCOKOYaCTOTHUMMU INIOJIIMU B iOHHOMY LIMKJIOTPOHHOMY [1ialla3oHi 4acTOT 3a JOIIOMOTOI0 aHTEHHUX CUCTEM, B
MeXax SIKoi HeoOXifjHe Jiulle po3B'si3aHHS KpalloBoi 3a7ayi 115 piBHIHb MakcBessa. 3a JOOMOrolo 1iiei MeTOIUKHU
IIPOBENIEHO TEOPETUYHI JOCIII)KEHHSI BUCOKOYaCTOTHOTO CTBOPEHHS IIJIa3MU y CTejlapaTopi Yparan-2M.
Po3po6seH0 caMoy3rofiKeHy MOZeib [1711 BACOKOYaCTOTHOIO CTBOPEHHS IJIa3MH, 1O [103BOJISIE MOJEJII0BATU
€BOJIOLLiI0 TPOQIJII0 T'YCTUHY i TEMIIEPATYPH €JIEKTPOHIB IJIa3MH, 3yMOBJIEHY BIIJIMBOM BUCOKOYACTOTHHUX IOJIIB
Pa3oM i3 BUTOPSIHHSIM HEUTPAJIbHOTO Trady. 3a JOMOMOTrOIO 1iei MOoJiesli TPOBEEHO PO3PaXyHKU 3 BUCOKOYACTOTHOTO
CTBOPEHH4 IIJIa3MU y CTeslapaTopi Yparan-2M 11719 paMKOBOi Ta YOTMPHHAIIIBBUTKOBOI aHTEHHUX CUCTEM. Takoxk
IIPOBENEHO TEOPETUYHI NOCIiIP)KEHHS 30aTHOCTI YOTUPUHAIIBBUTKOBOI aHTEHU IiIBUILYBAaTU TYCTVHY IJIa3MU Y
cresiapaTopi Yparan-2M. Po3ryIssHYTO CUeHapiil YUCTAY0Tr0 BUCOKOYACTOTHOTO PO3PALY B KOPOTKOIMITYJIbCHOMY

peskumi. [17151 BUBUEHHS PO3PSAYy BUKOPUCTOBYBABCS OHOBJIEHUI CaMOY3TOJP)KEHNY OJHOBUMIPHUI YMCIIOBAN KO,



3a IOTIOMOTOI0 SIKOTO MTPOBEIEHO ONTUMI3ALLiI0 YACTSIYOrO pO3PsSy IJ1s CTeIapaTopa BEJIMKOTO pO3Mipy.
[IpencraBieHO pe3yabTaTH YUCIOBOTO MOAEIOBAHHS KOPOTKOIMITYJIbCHOTO PO3PSAY AJIS1 €IEKTPOHHOTO
LJMKJIOTPOHHOI'O HAarpiBy njasmu. [y JaHOTO NOCIiI)KEHHS po3p0o0JIeHO MOJIEKYJISIPHY MOJI€Jlb, 110 MiCTUTh BCi
[IPOLIECH 3iTKHEHD | € NIi€eBOI0 Ha BCiX CTafisiX CTBOPEHHS IUIa3MU Y CTeJIapaTopi. 3a JONOMOroK AaHOI Moaei
IIPOBEEHO YMCJIOBI pO3PaxyHKH [JIs1 OGUHOYHUX iMITyJIbCiB, a TAKOX NOCJIiIKEeHO 6araToiMIyJIbCHUM NepioguIHNN

pesxxum i 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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