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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu
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Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigyKeHHs1 BUCOKOYAaCTOTHOTO YTBOPEHHS Ta HATPiBY IIJIa3MHU, L0 YTPUMAETHCS B TOPOINAJIbHUX MAarHiTHAX

I[NaCTKax CTE€JIapaATOPHOTO TUITY.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Studies of high formation and heating of plasma held in toroidal magnetic traps stellarator type.

Pedepat yKpaiHCBKOIO:

[1nan Ha 2018 pik 6ys10 3aTBEPAKEHO 3 YOTUPbOX MyHKTIB: - JleTajibHe BUBYEHHS 1I04aTKOBOI cTafii BU po3psny B
ycTaHoBLi Y-2M. - AHasi3 napaMmeTpiB IJ1a3MU B [IPOOKOTPOHHIN YacTHHI KOMOiHOBaHOI MarHiTHOI KoHirypatrii
ycTaHoBLi Y-2M. - [locipkenHst MI'Jl akTUBHOCTI II7Ia3MU B Pi3HUX peXXUMax poboTU yCTaHOBKU Y-3M. - BuBueHHs
edexTiB 06yMOBJIEHUX IOSIBOIO IPUCKOPEHUX €JIEKTPOHIB B TOPCATPOHAX Ta BIOCKOHAJIEHHS METOLiB KOHTPOJIIO i
3anobiraHHs ix MosBU. Briepiie noKkjagHO BUBYEHO MOBEiHKY IJIa3MU Ha caMill moyaTkoBil cranii BU pospsany B
creslapaTopi Yparan-2M. B ux eKcriepuMeHTax [J1s1 CTBOPEHHS I1J1a3MU BUKOPUCTOBYBAJIACh TPbOXHAIIIBBUTKOBA
(THB) anTeHa, sIKa KOHCTPYKTUBHO CKJIAHA€THCS 3 TPhOX BUTKIB, 110 OPi€HTOBAHI NEPHNEHINUKYJISIPHO IO CUJIOBUAX
JIiHi} MarHiTHOrO NnoJjs. Bapiallieo HaNpyry Ha aHTEeHi, TUCKY ra3y, HallpyTy MarHiTHOTO IOJII0 6yJI0 3HAMIEeHO
ONITMMaJIbHUI pesxuMm i1 ctapty THB anTenu. [1pu pbomMy onTuMasnbHe MardiTHe nose BusBuioch 0.37-0.38 T'y
NOPiBHAHHI i3 TUIIOBMM 3Ha4YeHHAM 0.4-0.42 T nipu BukopucraHHi apyrux BY anteH. Takox Breplie NpoBeLEHO
TOCJIiIPKEHHS MJIa3MOBUX ITapaMeTpiB B IPOOKOTPOHHII YaCTUHI MarHiTHOI KOHQIrypaliii, sika yTBOPIOETbCS B
yCTaHOBL Y-2M npu BinKJII04eHHi oOfjHi€l 3 KOTYIIOK TOPOifabHOr0O MarHiTHOro noJist. Hait6inbim BaskauBUM
PEe3yJIbTaTOM € Te, 10 [I0Ka3aHa HasBHICTb B 06'e€Mi JIOKaJIbHOI MarHiTHOI TpO6KY BUCOKOEHEPreTUYHPUX i0HiB.
BuMipsiHUII CIIeKTp aTOMIB Iepes3apsiiki Mae eKCIIOHeHiaNbHUi cnaf y AianazoHi 0.5-2.0 keB, i Bka3ye Ha Te 110
ionHa Temnepatypa gopisHioe 260 eB. Y 3BiTHMII nepiof 6ys10 poBegeHa po60Ta MO0 BUBYEHHIO CTPYKTYpu MI']]
dyKTyaliii MarHiTHOro IoJist Ha KBasiCcTalioHapHUX CTaflisIX pO3psly Ha OCHOBI METOIMKU 3aIIPOIIOHOBAHOL
paHille, 3 BAKOPUCTAHHSIM MarHiTHUX 30HAiB. Pe3ysIbTaTu CBiuaTh PO Te, 1[0 CUTHAJIM 30HIiB Ha
KBasicTauioHapHiil crazii BY po3psay He MaloTh CTallioHapHOro xapakrepy. [losoiganbHa CTpyKTypa QIyKTyawii
Mae xBwiboBi yncsa m=0; 1; 2; 3. Hait6inpmnMu 3a aMIUIITY 1010 Y BCiX Jiarla3o0Hax 4acToT € KOJIMBaHHS 3 m=2 i m=3.
B ekcriepumeHTax, MPOBeJeHUX Ha TOpCcaTpoHi YparaHn-3M nokasaHa MOXKJIMBICTD SIK 3al106iraHHIO MTOSIBU
"yTikalo4yux ejaeKTpoHiB" (YE), 110 BUHMKAIOTh 32 PAXyYHOK TOPOiaJIbHOrO BUXPOBOT'O €JIEKTPUYHOTrO 110J1 Ha
nepenHbOMY (PPOHTI IMITyJIbCY YTPUMYIOYOTO MarHiTHOTO I10JIs1, TaK i IOCUJIEHHIO iX MOTOKY. IToTik YE moxe
CTHMYJIIOBAaTUCS AonaTKoBoi HBYU-ioHi3auielo, sika mpoBoauiacs Ha GPOHTI iMITy/IbCy MarHiTHoOro nosst. Le

CTBOPIOE MOXJIMBICTh KOHTPOJIIOBATU CTapT BY po3pany micag I'IO,Ha‘-Ii HalIpyTr' Ha aHTEHY.

Pedepar aHIJIiHCBKOIO:

The plan for 2018 was approved from four points: - Detailed study of the initial stage of the HF discharge in the
installation of the U-2M. - Analysis of plasma parameters in the proctoconfiguration part of the combined
magnetic configuration of the U-2M installation. - Investigation of MHD plasma activity in different modes of
operation of the U-3M unit. - Study of the effects caused by the emergence of accelerated electrons in torsotrons
and the improvement of methods of control and prevention of their appearance. The behavior of the plasma at the
very initial stage of the HF discharge in the Hurricane-2M ultrasound was first studied in detail. In these
experiments, a three-wave (TNV) antenna was used to create the plasma, which constructively consists of three
turns, oriented perpendicularly to the magnetic field lines. The variation of the voltage on the antenna, the gas
pressure, the voltage of the magnetic field was found to be the optimal mode for the start of the TNV antenna. In
this case, the optimal magnetic field was 0.37-0.38 T compared with the typical value of 0.4-0.42 T when using
other RF antennas. Also, for the first time, the study of plasma parameters in the proctoconfond part of the
magnetic configuration, which is formed in the installation of U-2M when disconnecting one of the coils of the



toroidal magnetic field. The most important result is that it shows the presence of high-energy ions in the volume
of alocal magnetic cone. The measured spectrum of charge recharge atoms has an exponential decay in the range
of 0.5-2.0 keV, indicating that the ion temperature is 260 eV. In the reporting period, work was carried out on
studying the structure of MHD magnetic field fluctuations in the quasi-stationary discharge stages on the basis of
the technique previously proposed, using magnetic probes. The results indicate that the signals of the probes at
the quasi-stationary high-frequency stage are not stationary. The poloidal structure of the fluctuations has wave
numbers m = 0; 1; 2; 3. The highest amplitude in all frequency bands is oscillation with m = 2 and m = 3. The
experiments conducted on the torsotron Uragan-3M show the possibility of preventing the appearance of "fugitive
electrons" (UE) arising from the toroidal vortical electric field at the front of the pulse of the holding magnetic
field, and the increase of their flow. The U.E stream may be stimulated by additional microwave ionization, which
was carried out at the front of the magnetic field pulse. This creates the ability to control the start of the RF
discharge after the antenna voltage is applied.

Inpexc YIK: 533.9, 621.039.53:533.9.082.74

Koau TemaTHYHHUX PYOPHK: 29.27

KepiBHHUKH po6OTH

BiacHe IlIpizBuie Im's I10-6aThKOBI: Boiinens Bosogumup Cepriiiouy
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: [[0K/Ia{HO BUBYEHO MOBEIHKY [UIA3MH Ha CaMili OYaTKoBii crazii BY po3psaay B
cresaparopi Yparan-2M. [IposeseHa po60Ta o BUBYEHHIO CTPYKTypy MI'L] (iryKTyaliil MarHiTHOro moJist Ha

KBa3iCTal[iOHAPHUX CTaAisIX PO3PSAY 3 BUKOPUCTAHHSIM MArHiTHUX 30HB.

Hassa HTII aHr/1ificbKOI0: The behavior of the plasma at the very initial stage of the RF discharge in the
Hurricane-2M solenoid is studied in detail. The work on studying the structure of MHD of magnetic field
fluctuations on quasi-stationary stages of discharge using magnetic probes is carried out.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJIbTaTH:

raJIyBB 3acTocyBaHHsI: 73.10.10.0 "OyHgameHTaNbHI JOCTIIPKEHHS HAWBaKJIMBIIMX IPO6JIEM IPUPOJHUYMX,

CYCIIJIbHYX i TyMaHITapHUX HayK".
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: JloknanHo BuBYeHO MOBEAIHKY IJIa3MU Ha CaMill IOYaTKOBIl crazii BU pospsamy B cresapatopi
Yparan-2M. B 1ux excriepuMeHTax [J1s1 CTBOPEHH:I I1JIa3M1 BUKOPHCTOBYBalach TppoxHaniBBuTKoBa (THB) aHTeHa.
Bapianiero Hanpyru Ha aHTeHi, TUCKY ra3y, Hallpyrd MardiTHOTO MOJII0 0yJI0 3HAWIEHO ONTUMAJIbHUI PEXKUM IS
crapty THB antenu. IIpoBefieHO BOCIIIPKEHHS II71a3MOBYX [1apaMeTPiB B IPOOKOTPOHHIN YaCTUHI MarHiTHOI
KOHQirypariii, sika yTBOPIOETbCS B yCTAaHOBLi Y-2M IpU BiIKJI0UEHH] OJHi€l 3 KOTYIIOK TOPOifjaIbHOrO MarHiTHOro
110J1s1. BaXkKyIMBUM pE3yJIbTATOM € Te, 1O [T0Ka3aHa HasIBHICTb B 00'eMi JIOKaJIbHOI MarHiTHOI IPOOKKU
BUCOKOEHEPreTUYHUX ioHiB. [IpoBesieHa poboTa 1o BUBYEHHIO CTPYKTypu MI'J] diyKTyaliii MarHiTHOTO 1oJjist Ha
KBa3iCTal[iOHAPHUX CTafisIX PO3PsAY Ha OCHOBi METOIMKHU 3allpOIIOHOBAHO] paHille, 3 BAKOPUCTaHHSM MarHiTHUX
30HAiB. Pe3ysbTaTy CBifmyaTh IIpo Te, 110 CUTHAJIM 30H/IB Ha KBa3icTaljioHapHi cragii BY po3psany He MalOTh

CTalliOHApHOTO XapaKTepy.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII

IToyaTok eramy: 5 pokis

3aKiHYeHHs eTamy:

Crno>kuBayi npo,uyKui'l': JocninHULIBKI HEHTPU,B SIKUX PO3B'SI3yI0ThCS 334a4i KEPOBAHOT'O TEPMOSIEPHOTO

CHHTE3Y.
IlepcieKTHBHI PUHKH: Vkpaina,CLUIA SAnouig,kpainu €C ta Kurait
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.: 0
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasiBHiCTB Gi3Hec-myIaHy: Hi
TexHiKO-eKOHOMiYHE OOrpyHTYBaHHSI: Hi

IloTeHniaIbHUI 0OCST IPOZAIKY, THC. TPH.: 0
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X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Binenpkuit Onexciit OnekcaHgpoBUY
bupka Bosogyumup IBaHOBUY
binenxuit Osnexcii OseKcaHapoBUY
['piropbesa Jliogpmuia IBaHiBHa
3amaHoB MuKkoJia BsdiciaBoBuy
Konosanos Bonogumup I'puroposuy
Koposin Banepiit bopicoBuy
Korenko Bonogumup I'puroposuy
Kpaciok Onekcanpup HOpilioBuy
Kynuk [Omnig CepriiBHa

Jlosun Onekcuii BacunboBruy
Masznaunuenko Cepriii Muxainosud
MaxoB Muxaitno MukonanoBuy
MoiceeHko Bonogumup EBreHoBruY
[Tamnes Banepit KocTiHTMHOBUY
Ckopuk Osibra OsiekcaHgpiBHa
Conoposuenko Ceprii IBaHOBUY
Tapacos Irop Kysbmuu

[lTartoBas AHaToJii MUKOIAaOBAY

IlITanb AHaroniit GepopoBuy

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
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PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

llynsra Muxosa GenipoBuy




