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V. BizomocTi npo gucepraniio
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1. KoslekTyBHi siBUIIA B I171a3Mi 3 €HEPrilHMMM MOHAaMU B TOKaMakKax Ta CTejapaTropax

2. Collective phenomena in plasmas with energetic ions in tokamaks and stellarators

Pedepar:

1. ¥ nuceprauii BinKpuTo siBUIIE MPOCTOPOBOrO KaHAJIIOBAHHS €Heprii Ta iMIysibCy npu 30yIKeHHI eHeprinHuMu
MIOHaMU HeCTiMIKOoCTel M1a3Mu; 1ie sIBUllle MOXKe iCTOTHO BIJIMBATU Ha 6ajiaHC eHeprii [7a3Mu Ta Ha 06epTaHHS
IJIa3MHU i TIOB'SI3aHMI 3 HUM YipIIHT (aHrJ1. chirping) yacToT 36yKEHMX KOJIMBaHb. 3HalIEHO HOBI TUIIY BIIACHUX
MOJ, i BUSIBJIEHO HOBi BJIaCTUBOCTI BiJOMUX MOJ] Yy TOPOiajIbHUX CUCTEMAaX; 30KpemMa, nependadeHo npeiidhoBo-
3BYKOBi MOl Ta HOBUM TUII ApeiioBo-anbdBeHIBCbKUX MOJ, iCHYBaHHSI Ta BJIACTUBOCTI SIKUX MiATBEPAKEHO IIPU
aHasizi ekcriepuMeHTiB Ha Wendelstein 7-AS. Mogesnioody eKCliepUMEHTaIbHI CIIOCTEPE’KEHHS Ha CTe1apaTopi
LHD, Bnepiue noBeneHoO icHyBaHHS NapHoi Ta HernapHoi TAE-Mog, (anb(dBEHIBCbKUX MO, CIPUYMHEHUX
TOPOigasnbHICTIO) y cTesnapaTtopax. Po3aBrHeHO Teopioo necrabinizanii B1acHUX MO, eHeprilHUMY IOHaMU 3
ypaxyBaHHSM CKiHU€HHOI IIMPUHU iX OpOIT y cTeslapatopax. BusBieHo HOBI pe30HaHCU YaCTHUHKA-XBUJIS, SIKi
BiZlirpaloTh OCHOBHY POJIb Y 30yI)KE€HHI 13€PKaJIbHOI Ta TBUHTOBUX aJIb(PBEHIBCBKUX MOJI. BusBieHo QimboH-MoaU 3
9aCTOTaMH, SIKi 3HAYHO IIePEBUIIYIOTh YaCTOTHU Bimomux ¢imboH-HecTiKocTel. [Toka3aHo, 0 HECTIMKOCTI M1a3mu,

sIKi 30yIPKYIOTbCSI €HEeprilHUMU MOHaMU B TOKaMakax i cTeslapaTopax, MOXKyTb 3HaYHO BIUIMBATU HA €JIeKTPOHHI



[IOTOKY TEILIA ITONIEPEK MAaTrHIiTHOI'O 110J1. PO3BUHYTO HOBI y4BJIEHHS IIPO TPAHCIIOPT €HEPrilHMX MOHIB M yac
NMIYaCTUX KOJIMBaHb y TOKAMAKaxX 11 BAKOHAHO MOJIEJIIOBaHHS €KCIIEPMMEHTAIbHUAX CIIOCTEPEKEHDb €(EKTIB IIUX
KOJIMBaHb Ha eHepriiini iionu y Tokamakax JET ta DIII-D. [lepen6ayeHo MOKIMBICTb IEPIOJUYHOTO 3pOCTaHHS
IOTY>KHOCTi TEPMOSIAEPHOTO PeaKTOpa BHACIILOK KOJIAMCIB MMIYACTUX KOJIMBaHb. CTBOPEHO YMCJIOBI KOO [AJIS
IOCJliIKeHHS BaacHUX mog, (ko BOA ta BOAS) i 30yIpkeHHsI HeCTillKoCcTel y cresaparopax (kog GAMMA),
TPaHCIIOPTY eHeprifiHux ioHiB (kog OFSEF) Ta TepmosinepHoro ropints (kog BURNS) nin yac nuavacTux KojauBaHb

Yy TOKaMaKax.

2. Anew phenomenon - spatial channelling of the energy and momentum of energetic ions during plasma
instabilities driven by these ions is discovered. This phenomenon can strongly affect the plasma energy balance. It
also affects plasma rotation and concomitant frequency chirping of the destabilized waves. New kinds of
eigenmodes and new features of the known modes in toroidal systems are found. In particular, drift-sound modes
and a new kind of drift-Alfven modes are predicted. New resonances of the wave-particle interaction are revealed,
which play the main role in the destabilization of the Mirror induced Alfven Eigenmodes (MAE) and Helicity
induced Alfven Eigenmodes (HAE). It is found that there exist fishbone modes with frequencies well exceeding the
frequency of the conventional fishbone instability. It is shown that plasma instabilities driven by the energetic ions
can strongly enhance the electron heat transport across the magnetic field. Two mechanisms of this influence are
revealed: first, heat conductivity and, second, heat convection caused by the waves. A new mechanism of the
energetic-ion transport during sawtooth oscillations in tokamaks is revealed, and numerical modeling of effects of
these oscillations on the energetic ions in tokamaks is carried out. It is found that the crashes of sawtooth
oscillations can lead to sharp bursts of fusion power. Numerical codes for investigation of eigenmodes, excitation
of instabilities in stellarators, transport of energetic ions during sawtooth crashes, and thermonuclear burn in
plasmas with sawtooth oscillations were developed.
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