O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iIKOBHI HOMep: 0421U102858
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpaunii: 02-06-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tumenko Maprapura 'epmaniBHa

2. Tyshchenko Margaryta Hermanivna

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

IIIu¢p HayKOBOi CHENiaJbHOCTI: 01.04.08

HasBa HayKoOBOIi crieniaJIbHOCTI: Qisuka niasmu

Tany3p / rasysi 3HaHb: He 3acTOCOByeThCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
JlaTa 3axHcCTy: 13-05-2021

CreniaJbHICTh 32 OCBIiTOIO: Qizuka

Micue po6oTH 3400yBayva: IncTuTyT sinepHuUX AocimkeHs HaljionanbHoi akagemii Hayk Ykpainu
Kopg 3a €IPIIOY: 23724640

Micuesnaxo;perHﬂ: npocnekt Hayku, 6ya. 47, m. Kuis, 03028, Ykpaina
dopma By1acHoOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro

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

Micuesnaxo;pxeunn: Mmaiipan Ceobonu, 6y1. 4, M. XapkiB, XapKiBCbKUI P-H., XapKiBcbKa 001, 61022, YKpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IToBHe HaﬁMeHyBaHHH lopu,unqﬂoi 0Co0H: [HcTUTYT SiIepHUX BoCiigKeHb HanioHanbHOI akagemii Hayk
Ykpainu

Kopg 3a €APIIOY: 23724640

Micue3HaxoaKeHHs: npocnekt Hayku, 6y, 47, m. Kuis, 03028, Ykpaina

dopma By1acHoCTI:

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK:

Tema guceprauii:
1. TTommpeHHs anbPBEHOBUX XBUJIb Ta [IEPEHECEHHS €HePrii IonepeK MarHiTHUX OBEPXOHb Y TOPOiAabHil MIa3Mi.
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Pedepar:

1. B mucepTauii npencTaBaeHO pe3yIbTaTi TEOPETUYHUX NOCiIKeHb (Pi3VKU IEPEHECEHHs] €Heprii onepex
MAarHiTHUX IIOBEPXOHb a7Ib()BEHOBMMU XBUJISIMU Ta MarHiTHUMU OCTPOBaMH i €(PeKTiB IPOCTOPOBOrO KaHATIOBAHHS
eHeprii IBUIKKUX MOHIB (BKJIIOYHO 3 anbda-4yacTUHKaMHM) iecTabinisoBaHUMU anbQBEHOBUMU BJIACHUMU MOJAMU B
TOKaMakax. [IokazaHo, 10 TOPOifaJbHICTh MOKE MAaTH HACJIAKOM JIiHIIHY TpaHcdOpMallilo KiHeTUYHOI
anb($BEHOBOI XBUJI B iHIIY KIHETUYHY a/Ib(PBEHOBY XBUJIIO, SIKA BiJJPi3HAETHCS BiJ] I04ATKOBOI XBIUJIi HOMEPOM MOJIH.
OTpuMaHoO aHaNITUYHI BUpa3U [JIs1 aMILIITYy R TpaHCPOpMOBaHOi i HeTpaHchOpMOBaHOI XxBUJIb. [TokazaHo, 110
TpaHc@opmaliist MoxKe OyTH CUJIBHOIO [ XBUJIb 3 MAJIMMU MOJIOiJaIbBHUMUA HOMEPaMU MOJ], B TAKUX TEPMOSIIEPHUX

npuctposix sik NSTX (CIIA) ta ITER (Opanuis). 3HaiiieHO BeIMYMHY Ta PO3TAIlyBaHHS MOTOKIB YACTUHOK Ta €Heprii,



1110 BUHUKAIOTh [IpY LieOepHOMY NTepEHECEHH] BHACIOK 3iTKHEHHEBOTO rajIbMyBaHHS IIBUJIKMX MOHIB B MO
KBasicTalioHapHUX 30ypeHb. BusiBieno disnunuil MexaHi3m repezadi eHeprii rnornepexk MarHiTHOTO I10J15
ineanpHUMU asb(PBEHOBMMHU XBUJISIMU B TOPOifasibHil my1a3mi. 3HaleHo, 110 Ha BiiMiHY Bif KJIaCUYHUX
asnb(PBEHOBUX XBUJIb Y HECKIHYEHHIN M1a3Mi, aJIb()BEHOBI XBUJIi B TOPOiaJIbHUX CUCTEMAX CIIPUYMHSIOTh
CTHICHEHHS IIJIa3MU 3aBISKY 3a4EIUIEHHIO 31 MIBUIKUMMU MarHiTO3ByKOBUMMU XBUJISIMY, 1O i BMOXKJIMBIIIOE [Iepenavy
eHeprii. [TopaxoBaHo pafiasbHy IPYNOBY MWBUIIKICTb AJ1s1 61Ky4MX XBUJIb, SIKi yTBOPI0I0Th GAE-Monu Ta TAE-monu.
3's1cOBaHO YMOBHY, 32 SIKUX MHOXXMHHI ab()BEHOBI BIaCHI MOJY 3[aTHi BifjibpaTy 3HaYHY YaCTKy €HEPTii MBUIKUX
MIOHIB /1711 MOKJIMBOI lepeayi B iHIy 06s1acTs npocTopy. [Tokasano, mo nopsaky 10 GAE-mog, (Taka KijIbKicTb
CIIeKTPaJIbHUX JIiHIl HECTIKOCTel criocTepirasach y eKCllepuMeHTax) OCTaTHbO, 100 BiflibpaTy II0JI0BUHY €Heprii
mBuAKUX 1oHiB y NSTX. TlokasaHo, 10 IpOCTOPOBE KaHANIOBAHHS MOJE BillirpaBaTy BaXKJIMBY POJIb Y IIOKPAIIEHHI
XapaKTEPUCTUK IIJIa3MU Ta 3pOCTaHHI MIOHHOI TEMIIEPATypU B €EKCIIEPUMEHTAX 3 HarpiBaHHSIM ajlb(pa-4aCTUHKAMU Y

tokamaky JET (Besnuka Eputanis).

2. This dissertation consists of the results of theoretical investigation of physics of the transverse energy transfer
by Alfven waves and magnetic islands, and of effects of the spatial chanelling of the energy of energetic ions/alpha
particles by destabilized Alfven eigenmodes in tokamaks. It is demonstrated that toroidicity can result in linear
transformations of propagating kinetic Alfven waves into other kinetic Alfven waves branches, which differ by their
mode numbers from the initial waves. Analytical expressions for the amplitudes of the transformed and non-
transformed waves are derived. The transformation is found to be strong for kinetic Alfven waves with low poloidal
mode numbers in typical tokamaks, NSTX (USA) and ITER (France). The magnitude and location of the particle and
energy fluxes caused by the bucket motion due to the collisional slowing down of fast ions in the case of quasi-
steady-state perturbations are found. Physics of the transverse energy transfer by ideal Alfven waves in toroidal
plasmas is elucidated. It is found that, in contrast to the classical Alfven waves in infinite plasmas, the Alfven waves
in toroidal systems produce plasma compression due to coupling with fast magnetoacoustic waves, which provides
the energy transfer. The radial group velocities of the traveling waves constituting the Global Alfven Eigenmodes
and Toroidicity-induced Alfven Eigenmodes are calculated. The conditions are established when multiple Alfven
eigenmodes are able to withdraw a significant part of the energy of fast ions for possible transfer to another spatial
region. It is calculated that about 10 GAE modes (spectrograms of instabilities in NSTX show that such a number of
unstable modes are observed simultaneously) are sufficient to extract a half of the fast ion energy. It is found that
spatial channeling may have played a role in the improved confinement and increased ion temperature in JET
(Unite Kingdom) experiments with alpha particle heating.
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