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(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOIPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hanpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepena piHaHCYBaHHS
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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

leneparniss i piarHOCTMKAa TMOTY)KHUX TIIOTOKIiB IIa3MM, pO3pPOOKa BUCOKOE(EKTUBHUX iOHHO-IUIA3MOBUX MKEpes IJIs

TEPMOSNEPHUX TaA TEXHOJIOTIYHUX 3aCTOCyBaHb.

Haspa po6oTH (aHrJ1)

Generation and diagnostics of powerful plasma flows, development of highly efficient ion-plasma sources for thermonuclear and
technological applications.

Pedepar (ykp)

Briepiue 3aCTOCOBAaHO AiarHOCTUYHUI KOMILJIEKC Ha OCHOBI 30HAYBaHHS I1a3mu y cresaparopi TJ-1I omHoyacHO gBoMa mydykKamu
BaXKKUX iOHIB, IO [O3BOJIMJIO JOCIIATA MeXaHi3MU CaMOOpraHisallii 11a3MoBOTO LIHypa Ta BIJIMB BIACHUX AJIb(PEHOBCBHKI MO,
(AM) y nna3Mi Ha yMOBM YTPMMAaHHSI IJIa3MU Y 3aKPUTIMl MAarHiTHIN MNacTIi CTEJIOPAaTOPHOrO THUIly, SIKy PO3IINAITb SIK
aJIbTEPHATMBY TEPMOSIIEPHOMY PEAKTOPy HAa OCHOBI TOKaMaky. EKCIIEpMMEHTAJIbHO IIOKA3aHO, WO 33 HASIBHOCTI 30HAJIbHUX
MOTOKIB B 06JIaCTi MJIa3MOBOTO SiApa €KBIllOTEHIiaZbHi MOBEPXHi MOTeHIjiasly B IJIa3Mi BifIIOBial0OTh BaKyyMHUM MarHiTHUM
noBepxHsM. JJoC/iIKeHHs BJIACHUX MOJ, Anb(BeHa MoKasaso ix pafiajbHy JlOKaslizalilo Ta MOJ0ifalbHy aCUMETpPil0 KOJMBAaHb
MOTeHIjany Ta TyCTUHU, 0OymoBieHUX AM. OTpumaHi pesynbTaTU MAO3BOJISATh YIOCKOHATIMTH PO3PAaXyHKOBI Mopeni s
JOCSITHEHHS Haii6ifiblll ONTMMAJbHUX YMOB yTPHUMAaHHS IJIa3MU Ta JOCATHEHHS! iCTOTHO 30i/lbII€HUX BEJIWYMH TYCTUHMU Ta
TEeMIIepaTypy IJIa3MHU y TEPMOSIIEPHUX MTPUCTPOSIX HOBOTO MOKOJiHHS. [IpoaHani3oBaHO OCOGJIMBOCTI reHepallii TOTOKIB I171a3MHU
KBa3iCTal[ioHADHUMM TPUCKOPIOBAYaMU 3 Pi3HOI0 TPUBAJIICTIO PO3PSAHOro immysbcy. [TokazaHO, IO HasBHICTb 30BHIIIHBOTO
MarHiTHOro MoJsl B INPUCKOPIOBAJILHOMY KaHaji iCTOTHO BIUIMBAaE€ Ha CTiVKICThb M€HEPOBAaHMX IIOTOKIiB y IPOCTOPi Ta dYaci.
PesysnpTaT MOXXYTh OYTM BHMKOPHMCTaHi BIOCKOHAJIE€HHSI KOHCTPYKLil IJIa3MOBUX IIPUCKOPIOBAaYiB HOBOTO MOKOJIHHS MAJs iX
BAKOPDUCTAHHS y iMiTalilHUX €KCIIEPUMMEHTAX, 0 MOJEJIOITh MEepPexilHi 4IBUIA y TEPMOSLEPHOMY DEaKTOpi, a TaKOX MJid

imiTanii actpodiznyHux gBULI.
Pedepar (aHr1)

A diagnostic complex based on probing plasma in a TJ-II stellarator simultaneously with two beams of heavy ions was used for



the first time. That made possibility to investigate the mechanisms of self-organization of the plasma cord and the influence of
intrinsic Alphenov modes (AM) in plasma on the conditions of plasma retention in a closed magnetic trap of the stelorator type.
It is considered as an alternative to a tokamak-based fusion reactor. It has been experimentally shown that in the presence of
zonal fluxes in the region of the plasma nucleus, the equipotential potential surfaces in the plasma correspond to vacuum
magnetic surfaces. A study of Alfvén's eigenmodes showed their radial localization and poloidal asymmetry of potential and
density oscillations due to AM. The obtained results will improve the calculation models to achieve the most optimal conditions
for plasma retention and to achieve significantly increased plasma density and temperature values in next-generation
thermonuclear devices. The peculiarities of the generation of plasma flows by quasi-stationary accelerators with different
duration of the discharge pulse have been analyzed. It has been shown that the presence of an external magnetic field in the
accelerator channel significantly affects the stability of the generated flows in space and time. The results can be used to
improve the design of new generation plasma accelerators for their use in simulation experiments that simulate transient
phenomena in a fusion reactor, as well as for imitation of astrophysical phenomena.

Inpekc YIK: 533.9

Koau TemarnyHux pyopuk HTI: 29.27
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykuii (ykp): Briepie 3acTOCOBaHO [[iarHOCTUYHUY KOMIUIEKC HAa OCHOBI 30HIyBaHHSI Iy1a3Mu y cresiapaTtopi TJ-11
OJHOYACHO JIBOMa IyYKaMU BaXXKUX i0HiB. [IpoaHasnizoBaHO 0CO6IMBOCTI reHepallii MOTOKIB Iy1a3MU KBasicTallioHAapHUMU

MIPUCKOPIOBAYaMH 3 Pi3HOIO TPUBAJIICTIO PO3PSAHOTO iIMITYJIbCY.

HasBa npoaykuii (aunr): For the first time, a diagnostic complex based on probing the plasma in the TJ-II stellarator with two
beams of heavy ions was used for the first time. The peculiarities of the generation of plasma flows by quasi-stationary
accelerators with different durations of the discharge pulse are analyzed.

OuikyBaHi pe3yabraTti: Metonu, Teopii
T'anmyss 3acTocyBaHHs: PeakTopHa TexHika ( 73.10.0 )

Onwuc npoaykuii (yKp): EkcriepuMeHTanbHO 0Ka3aHo, 0 3aCTOCYBAaHHS 30BHIIIHbOTO MArHiTHOTO I10J1s1 B PO3PSAHOMY KaHaJi
MIIK npuBOAKTL 4,0 3pOCTaHHS BEJIMYMHU BJIACHOTO MAarHiTHOTO I0JIS B IPMOCHOBIN 30Hi Ha BCill JJOBXKHI I171a3MOBOT0O TIOTOKY
11033 KaHaJIoM. BCTaHOBJIEHO, IO MiJ] YaC 3aCTOCYBaHHS 30BHIIIHLOIO MArHiTHOTO 11015 BcepenuHi kaHany MIIK criocrepiraetbcs
HAasIBHICTb JBOX IOIYJISILH €JIEKTPOHIB i3 Pi3HMMU TeMIIEpaTypamu 0613y OCi MJ1a3MOBOTO MOTOKY. 30BHIIIHE MArHiTHE 1oJjIe
MIPUBOJUTH HE JIMLIE 4,0 BUHMKHEHHS 6iMaKCBEiBCbKOI PYHKIi pO3IIOAiny €JIEKTPOHIB, ajie i 4,0 MOMITHOTO 3POCTaHHS
€JIEKTPOHHOI TEMIIEPATypHU. 3arajoM 30BHIllIHE MArHiTHE 10JI€ MPUBOJIUTD [0 30i/IbIIEHHS BEIMYMHU €JIEKTPUYHOTO CTPYMY
BMHOCY Ha 1oHanMenue 20%, 3MiHIO€ 10T0 ITPOCTOPOBUI PO3IIO/iJ, 3MEHIIYE KiJIbKICTh CTPYMOBUX BMXOPiB. [TokasaHo, 1m0 3a
MIPUCYTHOCTi 30BHIIIHBOTO MArHiTHOTO M0JIs1 30Ha CTUCHEHHS 3aiiMae 6inbmunii 06’'eM. CepeHs JOBXMHA 30HU CTUCHEHHS
36isbIIyeTHCS 3 5 €M 10 8 CM, a paziyc — 3 npu6suusno 0,5 cm 1o (1-1,5) cM. [HXeKIlist BOJHEeBUX M1a3MOBUX [TOTOKIB BEJINKOI
ryctuHM (~1022 M-3) B IOB3IOBXKHE MarHiTHe 1oJie 3i 3pOCTaoyo00 aMILIiTyHoM0 iHAyKii (mo B=0.6 Tx) 1o3Bosusia OTpuMartu
MOTOKY IJIa3MU BEJIMKOI TYCTMHY B 06/1aCTi MAKCUMaJIbHOTO 3HaY€HHSI MarHiTHOro noJis. I1if yac po3noBCIOJKEHHS [I71a3MHU B
MAarHiTHOMy 10Jii OTpuMainu chOKyCOBaHUI Ta OAHOPIIHUI MOTIK M71a3MU 3 T'YCTUHOIO €HePrii B IeHTPaJIbHIil YaCTHUHI IOTOKY( €
IiameTpoM ~ 40 Mmm) pocsrae 1o 1 MJIxx /m2. TTonsifinuii giarHoctryHuii komriekc 3I1TTBI, 3aBAsKy cBOIM yHIKaJIbHUM
MO>KJIMBOCTI BUMipIOBAaTU pajliajibHe PO3IOIiNIeHHs TapaMeTpiB I1JIa3MU, 3aCTOCOBYETHCS Y OiNIbLUIOCTI €KCIIEPUMEHTIB Ha
crenaparopi TJ-1I. EkcieprMeHTasbHi AaHi 10 BUMipIOBaHHIO MPO)io I'yCTUHMU I71a3MU, TIOTeHLjany Ta ix QpuykTyauiil y o6aacti

30yaKeHHs Anb(pBeHIBCbKUX MO/, OyJI0O OTPMMAHO 1J1s1 3 MarHiTHUX KoHQirypaiit Ha cresapatopi TJ-1I.
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3abe3rnevyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO iIMITIOPTY
Crapgis 3aBepmenocti HTII: 3git no HIIJKP

Buposagskenns HTII: He BnposamkeHo

CTpoKH BIIPOBaJ)KEHHS:

Bupo6nuk npoaykuii: IOIT HHIT XOTI

Cro>KuBayi NpoayKuii:



IlepcrieKTHBHI pUHKH:
IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJTKP
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