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Hasga eramny: JloCJIi)KeHHSI BUCOKOYAaCTOTHOTO CTBOPEHHS IJIa3MU 32 JJOTIOMOT0I0 aHTEH Pi3HUX TUIIB Ta pi3HOTO (pa3yBaHHSI.
Apartanis MiKpOXBUAJIbOBOI [iarHOCTUKHY Ha 6a3i epexTiB pedpaxiiii 1y crenaparopa Yparan-2M. JlociimkeHHs! pi3HUX clieHapiiB
00p0o6KM BHYTPIIIHIX BAKYyMHUX ITOBEPXOHb.MOJIepHi3allis iCHyI0ouMX Ha cTesapaTopi Y-2M fiarHOCTUK i afanTaliisi HOBUX
IiarHoCTHUK. JJOCJliI>)KeHHS Pi3HUX CLieHapiiB 06pOOKM BHYTPIlIHIX BaKyyMHHUX [IOBEPXOHb. BUBUEHHS yTpUMaHHS i HecTilikocTen
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3. BnacHuk peayabtartiB HIJKP (mpoaykiiii)

HasBa oprasnisanii: HanioHanbHUi HayKoBUi IeHTP "XapKiBChbKuil (iznko-TexHiuHnil incrutyT" HarjionanbpHOI akagemii Hayk
YKpainu
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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa o715 mpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaIM, aKaleMi€lo HayK

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

Hanpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepena piHaHCYBaHHS

IkepeJio giHaHCcyBaHHS: 7713 - KOWITHU EPKOIOIKETY

dakTuunnii o6csr pinancyBaHHs 3a 3BiTHMIH eTam: 14480.000 Tuc. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JlocyimpkeHHS BUCOKOYACTOTHOTO CTBOPEHHS Ta HArpiBy IJ1a3M{, KOMOGIHOBAaHMX PO3PSAIiB i PO3PSiB MOCTIMHOrO CTpyMy Ajis

06pO6KY CTIHOK BaKyyMHMX KaMep Ta BAOCKOHAJIEHUX METO/IB [[iarHOCTUKHU I1JIa3MU i CTaHY BaKyyMHUX [IOBEPXOHb.

Haspa po6oTH (aHrJ1)

Investigation of high-frequency generation and heating of plasma, combined discharges and discharges of direct current for
treatment of walls of vacuum chambers and advanced methods of diagnostics of plasma and condition of vacuum surfaces.

Pedepar (ykp)

ExcnepuMeHTM Ha cepelHbOMYy cTenaparopi YparaH-ZM (V-2M) y XapkoBi, VYKpaiHa, MNpOJOBXYIOTbCSI B pPaMKax
exkcrepruMeHTanbHOoi nporpamu W7-X. CueHnapiii orpumanHs ILIPH-nia3mu B pexxuMi BogHEBOI f06aBKU 6YB €KCIIepUMEHTATIbHO
nepesipenuit Ha Y-2M i kBanidikoBanuit Ha LHD. Jlocnimxenns pospsany ILPH npoBogunucs B cymimi H2+He 3 KOHTpoJIbOBaHOIO
KOHLIEHTpalli€lo BOAHIO B Jiiana3oHi Bifl KifbKOX BiICOTKIB A0 75%. [IBOCTpiuKOBa aHTEHa, 1[0 iMiTye aHTeHy W7-X, mpaijioBasa npu
MOHOIIOJILHOMY (pa3yBaHHi. 3acTocoByBaHa BY noryxxHicTb 6ysa B gianazoHi ~ 100 xBT. BinHocHo rycra nnasma go Ne ~1019 m-3
CTBOpIOBajiacsl IOGJM3Y TMepuoi TrapMOHIKM YacTOTM I1OHHOTO IMKJIOTPOHHOIO pE30HAHCY [Ji1 BOJHIO. MakcumasnbHa
TemIepaTypa eJIeKTPOHIB Ta iOHIB He IepeBUllyBaja KijibKoX AecsATKiB eB. O6roBopio0ThCs XapakTepHi 0COBIMBOCTI CTBOPEHHS
BY nyia3mu Ta MOIMIMPEHHS €JIEKTPOMArHiTHUX XBUJIb B €KCIIEPUMEHTAJILHAX YMOBax. EkciepumenTy Ha Y-2M i LHD 11okasyioTs,
IO ClleHapiil 3 Majol0 JOMIIIKOI BUPOOHUITBA masmu IIIPH BusiBisieTbcsi MacmITabOBaHUM i MOKe OyTHM BHUKOPUCTAHUUN Y
BEJIMKUX CT€JIAapaTOpPHUX MalrHaxX. lle 0Cco6aMBO BaKIMBO [Jis MailOyTHIX €KCIEpUMEHTIB 3 Bupo6HuuTBa IIIPH mnsiasmu B
MardiTHoMmy nomi 1.7 Tn y W-7X. B MeTopax [iarHOCTUKM IIJIa3MU 3aCHOBAaHMX Ha pedpakuii MiKPOXBUIIBOBUX IIPOMEHIB,
BAKOPHUCTOBYIOTh IOXWJIE 30HyBaHHS I1JIa3MOBOTO CTOBIIA. 32 JOMOMOIOI0 HMX MOXXHA BM3HAYaTH PO3MOJiJA 'YCTUHM IIJIa3MH,
PO3IMOiN MarHiTHOTO IOJIsI, 4YaCTOTY 3iTKHEHb eJIeKTPOHiB. Lls1 MeTonuKka Gysa anpo6oBaHa Ha He BeJMKoMy npuctpoio MAKET.
3a y4acTio BUKOHaBLiB TpoeKTy Ha Tokamaui JET nmokasaHo, mo yrpumanHs B D-T na3mi 3Ha4HO Kpalle 32 yTPUMaHHS B YUCTIN
D-ny1a3mi, 1o MoB'sI3aHO 3 MPUCYTHICTIO IIBUIKUX iOHIB, a TAKOX 3a paxyHOK B3aemozii TAE mop i3 TypOyseHTHicTIo. JlocifkeHo
BriivB ECCD Ha TAE monu Ha Tokamaky ASDEX-U. BucokouyactoTHi AE moay BuBYeHi Ha Tokamaky ASDEX-U 3a HagBHOCTI ofHi€i

abo KoMm6iHalili [OBOX NOMyJALiM MmMBUIKMAX iOHIB. [IpOBEIEHO pO3pPaxyHKHM CTPYKTypYM MAarHiTHOI ITIOBEPXHi [MJsi pi3HUX



KOHirypariii, po3paxyHKH OCTPiBHOTO AUBEpTOpa Ta agantauis kogy VMEC Ha crenaparopi YPATAH-2M.
Pedepar (aHrI)

Experiments at the medium stellarator Uragan-2M in Kharkiv, Ukraine, continue as part of the W7-X experimental program. The
scenario of obtaining ICRN plasma in the mode of hydrogen addition was experimentally verified on U-2M and qualified on LHD.
ICRN discharge studies were conducted in a H2+He mixture with a controlled hydrogen concentration ranging from a few
percent to 75%. The dual-strip antenna, simulating the W7-X antenna, operated with monopole phasing. The applied RF power
was in the range of ~ 100 kW. A relatively dense plasma up to Ne ~1019 m-3 was created near the first harmonic of the ion
cyclotron resonance frequency for hydrogen. The maximum temperature of electrons and ions did not exceed a few tens of
eV.The characteristic features of the creation of HF plasma and the propagation of electromagnetic waves in experimental
conditions are discussed. Experiments on U-2M and LHD show that the low-impurity scenario of ICRN plasma production is
scalable and can be used in large stellarator machines. This is especially important for future experiments on ICRN plasma
production in a 1.7 T magnetic field in W-7X.In plasma diagnostic methods based on the refraction of microwave rays, oblique
probing of the plasma column is used. They can be used to determine the distribution of plasma density, the distribution of the
magnetic field, and the frequency of electron collisions. This technique was tested on a small MAKET device. With the
participation of project executors on the JET tokamak, it was shown that confinement in D-T plasma is significantly better than
confinement in pure D-plasma, which is due to the presence of fast ions, as well as due to the interaction of TAE modes with
turbulence. The influence of ECCD on the TAE mode on the ASDEX-U tokamak was studied. High-frequency AE modes were
studied at the ASDEX-U tokamak in the presence of one or a combination of two populations of fast ions.

Inpexc YIK: 533.9.004.14; 621.039.6

Kopau Temarnunux pyopuk HTI: 29.27.51
6. HaykoBo-TexHivyHa npoaykuis (HTII)

HTII 1

Ha3zBa npoaykuii (ykp): EkciepumenTy 3 orpumanHs [11P-nnasmu B cymimi He+H2. MeTonu IjarHOCTUKY I1JIa3MU 3aCHOBAHUX Ha

pedpaxiiii MiIKkpOXBUIBOBUX ITPOMEHIB. JlocifkeHHs: cTBopeHHs: BU-11a3Mu B ra3oBiil cymimmi H2+He.

Haszsa npoaykuii (anri): Experiments on obtaining ICR plasma in a mixture of He+H2. Methods of plasma diagnostics based on
the refraction of microwave rays. Research on the creation of HF plasma in the H2+He gas mixture.

OuikyBaHi pe3yJbTaTi: MeTony, Teopii
T'any3s 3acTocyBaHHS: PeakTopHa TexHika ( 73.10.0 )

Onwuc npoaykuii (yKp): B excepumeHnTax 3 oTpumMaHnHs [1IP-ny1a3mu B cymimi He+H2 Ha V-2M i LHD 6y710 HOCSATHYTO 171a3MU 3
BHCOKOIO TYCTUHOIO = 1019 M-3 i HM3bKOIO TeMIIEPaTypolo. [IpUCYTHICTL JOMIIIOK, HM3bKA MOTYXHICTL BY i BesnuKi papianinHi
BTPaTH HE JJ03BOJIMJIM HATPIiTU I1J1a3My 10 BUCOKMX TEMIIEPATYP. X04a IJIa3My 3 TaKMMMU [TapaMeTPaMU MOKHA BUKOPUCTOBYBATU
4K IJIa3MY-MillleHb JJ151 iHKeKLii HelTpasbHOro nydka. Hemopasni ekcriepumenTy 3 LHD nokasany MOKJIMBICTb OTPUMaHHS
TyCTOi i rap440i n1a3mMu y BOAHEBO-TeJlieBil cymii ume 3a goromororo IHP. 11i pesyabTaty CBigyaTh PO MOAAJIbILY
MIePCIEKTUBHICTb CLEHAPil0 OTpMMaHH4 I1a3mu Ha IIIP. EkcriepumenTty Ha V-2M i LHD nokasyioTs, 10 AOCIiIKyBaHUN CLI€HApii
BMPOOHULITBA IJ1a3MH ILIP BUSBISIETHCSI MACIITAO0OBAaHUM i MOXKe OYTU BUKOPUCTAHUI Y BEJIMKUX i MaJIUX CTeJIapaTOPHUX
MamuHax. lle 0co61BO BaXJIMBO 1151 MalOyTHIX €KCIIEPUMEHTIB 3 BUpoOHuULITBa I[IP-nsa3mu 3a marditHoro nosist 1.7 Ty W-7X. B
METO/Iax JiarHOCTUKH IJIa3MU 3aCHOBaHUX Ha pedpakiiii MiKpOXBUIbOBUX IPOMEHIB, BUKOPHUCTOBYIOTh IIOXUJIE 30H]IyBaHHS
TJ1a3MOBOT'O CTOBIIA. 3a JJOIIOMOTOI0 HUX MOYKHA BU3HA4YaTH PO3IIOLiJ TYCTUHH I1J1a3MH, PO3ITOAIJI MAaTHITHOTO I10J151, YaCTOTY
3iTKHEHb €JIeKTPOHIB. LIsi MeTouKa Oysia aripoboBaHa Ha He BeJMKomy npucTtpoio MAKET sikuii CyTTeBO MeHIIMI 3a YparaH-2M.

Tomy 6ysa mpoBeieHa afarTallist JaHUX METOZIB 10 yMoB YparaHa-2M.

ComianbHO-eKoOHOMIYHa crpsimoBaHicTs HTII: CTBOpeHHs IPMHLIMIIOBO HOBOI MPOAYKLil (MaTepiasiB, Te€XHOJIOTIH TOLIO) 115

3a6e3nevyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO iIMITIOPTYy
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP
Buposagskenns HTII: He BnposamkeHo

CTPOKH BIIPOBAZI>KEHHS!



Bupo6Huk npoaykuii: IOIT HHI XPTI

Cro>KuBayi MPOAYyKILii:

IlepcreKTHBHI pUHKH:

IpaBa iHTeJIEKTya/IbHOI BJIACHOCTI: 32 J0OTOBOpamMU

®opmu Ta ymoBH nepepaui npozykuii: CriinibHi HIJIKP
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