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1. XBUIbOBI IIpOLI€CH TA TPAHCIIOPT HAATEIIOBUX i0HIB Y KBa3Ui30MHAMIYHUX CTEJIapaTOpax

2. Wave processes and transport of suprathermal ions in quasi-isodynamic stellarators

Pedepar:

1. Y nuceprauiiiHiilt po6oTi 3'siCOBaHO 0COOJIMBOCTI TPAHCIIOPTY HAATEIJIOBUX i0OHIB y CTeIapaTopax, 30KpemMa B
ONTUMIi30BaHUX (KBa3Mi30MHAMIYHUX) CcTeapaTopax tuiy Wendelstein, oTpuMaHO yMOBU 30yIKE€HHS Ta 3racaHHs
anb(BEHOBUX HECTIMKOCTEN Y IJIa3Mi TAKMX CTeJIapaTOPiB, Ta BUBYEHO NIEPEHECEHHS €HEePril MONepeK MarHiTHOTo
1107151, IIOB's13aHe 3 LIUMU HECTIMKOCTSIMU. PO3BUHEHO I10CIiIOBHY TEOPil0 CTOXaCTUYHOI TN Py3ii HaATeNJI0BUX iOHIB
y CcTeJIapaTopax Ta MoKas3aHo, 10 cToxacTuyHa audysis y cresaparopax tuny Wendelstein e y xinbka pasis
CUJIBbHIIIOI0, HDXK Nepenoadanocs paHimle. 3alporIOHOBAaHO METO, [10C/Ia0JIeHHSI HETaTUBHOTO BILJIMBY CTOXACTUYHOI
nrdysii Ha yTpUMaHHS HAATEIJIOBUX i0HIB IJISIXOM 3aMUKaHHS CETapaTpyC MIX JIOKAJIbHO IIPOJITHUMHU Ta
JIOKaJIbHO 3aXOIJIEHNMU Op6iTaMu BCepeInHi 1y1a3MHU, Ta BUBYEHO BIJIUB PajliajIbHOTO €JIEKTPUYHIO 1071 Ha

YTPUMAHHS JIOKAJIbHO 3aXOIIJIEHUX HAATEIITIOBUX ioOHiB Yy CT€jlapaTopax. 3aHpOHOHOBaHO BUKOPUCTaHHA



PE30HAHCHOTO €JIEKTPUYHOTO OJISI 117151 BUJAJIEHHS TeJIieBOro "moreiy" 3 peakropa-cresnaparopa Helias. Busineno
CUJIBHUI CTabii3ylounii BIJIMB MeXaHi3My 3racaHHs JlaHzay Ha aynb(BeHOBI MOIIM Y CTeJlapaTopax 3aBAsSKU
iCHyBaHHIO HEOCECHMETPUYHUX PE30HAHCIB Ta [10Ka3aHo, 110 30y KeHHS i30MOHHHUX i TOPOifasbHUX ajIb(PBEHOBUX
BJIACHUX MO]], y [leplliil eKCIIepMMEHTAaJIbHIN KaMIaHii 3 ilkKeKuielo HelTpanbHUX MydKiB HA Wendelstein 7-X €
MasI0iMOBipHUM. Briepiue nokazaHO MOXKJIMBICTb 30yAKEHHSI alb(PBEHOBUX BJIACHUX MOJ], TPA/liEHTOM TEMIIEPATypU
iOHIB OCHOBHOI IJIa3MU B HEOCECUMETPUYHUX CUCTEMAX, 1[0 CYIIPOBOKYETHCS IEPEHECEHHSIM MOJIAMU €HEPTil
IIOTIEPEK MarHiTHOro noJist. OnucaHui MexaHi3M MOXKe [IPUBOJUTH 10 30yAKEHHS alb(PBEHOBOI MOJIY 3 YACTOTOIO
~200kI'y Ha Wendelstein 7-X, 1m0 MOe MOSICHUTY JOBrOTPUBAJi BUCOKOYACTOTHI OCHMJIALL, 10 CIIOCTEpirajucs B

€KCIIepUMEHTI.

2. This dissertation consists of the results of theorerical investigation of diffusional transport of suprathermal ions
in stellarators, particularly in optimized (quasi-isodynamic) stellarators of the Wendelstein type, of the conditions
of destabilization and damping of Alfven eigenmodes in such stellarators, and of the energy flux across magnetic
field surfaces associated with such instabilities. A consistent theory of stochastic diffusion of suprathermal ions is
derived. It is shown that stochastic diffusion in Wendelstein-type stellarators is several times stronger than
previously predicted. A method of mitigation of stochastic diffusion losses is proposed that is based on closing the
separatrices between locally passing and locally trapped orbits within the plasma volume, and the influence of
radial electric field on the confinement of locally trapped suprathermal ions in stellarators is studied. The use of a
resonance radial electric field is proposed for helium ash removal in the Helias reactor. The strong stabilizing
influence of the Landau damping mechanism on Alfven eigenmodes in stellarators due to the presence of non-
axisymmetric resonances is demonstrated. It is shown that isomon and toroidicity-induced Alfven eigenmodes are
unlikely to be destabilized in the first NBI experiments on Wendelstein 7-X. It is shown that Alfven eigenmodes
may be destabilized by temperature gradient of the bulk plasma ions, and that this destabilization is accompanied
by an energy flux across the magnetic field. In Wendelstein 7-X, this mechanism may lead to a destabilization of an
Alfven mode with frequency ~200kHz, which may explain long-lasting high-frequency oscillations observed in
experiments.

Jep>kaBHUHM peecTpauiiiHuii Homep [JIiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
IlizcyMKHu BOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisi:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Koslecunuenko fpocas IBaHOBUY

2. Kolesnychenko Yaroslav I.



KBasigikamis: 01.04.08

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Moiceenko Bonogumup €BreHinoBny

2. Moiseenko Volodymyr Ye.

KBasigikamis: 01.04.08

ImenTudikarop ORCHID ID: He zactocosyetbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBumie Im's I1o-6aTbKOBI:
1. 'pumanoB MukoJia IBaHOBUY

2. Grishanov Nikolay I.

KBasigikamis: 01.04.08
InenTudirkarop ORCHID ID: He 3actocoyerscs
JoparkoBa iHdopmamnist:

IloBHe HaMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS

Peuensentu

VIII. 3ak1104YHi BiZOMOCTI

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BiiacHe IIpizBuie Im's Ilo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIIBHOCTI

AzapenkoB MukoJia OJsiekciiioBuy

lpka Irop OnekcangpoBuy

IOpuenko T.A.



