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2. BukoHaBeup

HasBa oprani3sanii: XapkiBcbKuil HallioHanpHUE yHiIBepcuTeT iMeHi B. H. Kapasina

Kog, €IPIIOY /IIIH: 02071205

MigmopsaxoBaHicTh: MiHiCTEepCTBO OCBIiTU i HAyKu YKpaiHu
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Hassa oprani3sanii: XapkiBcbKuil HallioHanpHUE yHiBepcuTeT iMeHi B. H. Kapasina

Koz €IPIIOY /IITH: 02071205

Appeca: maiinan CBobonu, 6yz. 4, M. XapKiB, XapKiBCbKUI p-H., XapKiBCbKa 0011., 61022, Ykpaina
MignmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Tenedon: 380577051247

E-mail: rector@karazin.ua

E-mail: univer@karazin.ua

WWW: http: / /www.univer.kharkov.ua/

4. JI>)kepesia Ta HanpsAMU (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsim ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynmii 06car dinancyBaHHA 3a 3BiTHHE eTam: 960.000 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

KomnekcHi gocnifxkeHHs npoueciB GopMyBaHHSI Ta BJIaCTUBOCTEN HAHO- Ta MIKpOYACTHMHOK Y I1J1a3Mi ra30BUX PO3PALIB Pi3HUX

TUITIB

Ha3zBa po6oTH (aHrJI)

Complex studies of formation processes and properties of nano- and microparticles in plasma of gas discharges of different
types

Pedepar (yxp)

[IpoBeneHO AOCIiIPKEHHS IPOLECiB CMHTE3y HAHOYACTUHOK y I1a3Mi BU po3psziB eMHiICHOTrO Ta iHAYKLIAHOTO THUIIB, @ TAKOX B
iMITyJIbCHOMY pO3p4fi. 30Kpema, IMPOBEJEHO CUCTEMATHUYHI €KCIIEPUMEHTM 3 BUKOPHUCTAHHSM IMIYJBbCHOTO pO3pSAy [AJd
(opMyBaHHS Ta yTPUMaHHSI HAHOYACTHHOK. [IpOJIEMOHCTPOBAHO MIMPOKUI CIEKTP pO3MipiB HAHOYACTHHOK Ta (popM obsacrteit ix
yTPUMaHHS y iMIIyJIbCHOMY po3pszi. [lokasaHo, mo 3MiHOIO MapameTpiB po3psay (4acToTa, CKBAXKHICTb, HAIpyra, THUCK rasy)
MO>KHA K€pyBaTH IapaMeTpaMH i I0BeiHKOI0 HAaHOYACTHHOK y MIMPOKOMY Aiaras3oHi. Po3pobieHo ¢isudHy Ta YMCI0BYy MOAEi
3alIOPOIIEHOI IIJIa3MU IIICJISICBITIHHS, IO MICTUTbL HETaTHMBHI IOHM, 3 YypaxyBaHHSIM PO3IOLINY IOPOIIMHOK 3a 3apsfoM.
JocmnipkeHo BIacTUBOCTI 3anopoueHoi Ar/C2H2 nna3Muy MicygCBITiHHS 3a JONOMOroo Liei Mogesni. Po3paxoBaHO MPOCTOPOBO
yCEPEHEHI €JIEKTPOHHI Ta iOHHI TYCTHMHM, TEMIIEPATYPy €JIEKTPOHIB Ta T'YCTMHM aTOMIB aproHy B Di3HMX 30YyIPKEHHX CTAaHax B
Na3Mi MicACBITIHHA. PO3paxyHKU IPOBEAEHO 3a €KCIIEPUMEHTAJIbHUX YMOB HAYKOBILIB PypCbKOro yHiBEpCUTETY M. Boxym
(®PH). Onmcano BMHUKHEHHS IJIa3MOBUX KPUCTaJliB Yy HEpiBHOB&XKHIiM MUJIOBIH Nja3Mi: B eJ1€KTPUYHOMY IIOJI, B3LOBX KaHay
PO3MNOBCIO[KEHHS JIA3EPHOIO iMITyJIbCY, B IOTOLi MMUJIOBOI IJIa3Mi, NPU BiIKa4yBaHHI rady 3 TEXHOJIOTIYHUX IPUCTPOIB IS

MiATPUMKH BaKyymy. 3alIpOIIOHOBAaHO Me€XaHi3M (GOpMYyBaHHS MJIa3MOBUX KPUCTAJliB Y LMX BUIAKaX.
Pedepar (aHrI)

The process of synthesis of nanoparticles in the plasma of RF discharges of capacitive and inductive types, as well as in pulsed
discharge, was studied. In particular, systematic experiments were conducted using a pulsed discharge for the formation and
retention of nanoparticles. A wide spectrum of nanoparticle sizes and shapes of regions of their containment in a pulsed
discharge has been demonstrated. It is shown that by changing the parameters of the discharge (frequency, duty cycle, voltage,
gas pressure) it is possible to control the parameters and behavior of nanoparticles in a wide range. A physical and numerical
model of dusty afterglow plasma containing negative ions was developed, taking into account the distribution of dust by charge.
The properties of the dusty Ar/C2H2 afterglow plasma were studied using this model. Spatially averaged electron and ion
densities, electron temperature, and argon atom densities in various excited states in the afterglow plasma were calculated.
Calculations were carried out under experimental conditions by scientists of the Ruhr University in Bochum (Germany). The
emergence of plasma crystals in non-equilibrium dusty plasma is described: in the electric field, along the laser pulse
propagation channel, in the plasma flow, during the pumping of gas from technological devices to maintain a vacuum. The
mechanism of formation of plasma crystals in these cases is proposed.

Ingekc YIK: 533.9,533.9

Kopu Temarnynux pyopuk HTI: 29.27
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1



HasBa npoaykii (yKp): Pe3ysbTaTi eKCIlepUMeHTalbHUX Ta TEOPETUYHUX JAOCIIIKEeHb ITPoLeciB GOpMyBaHHS Ta yTPUMaHHS

HaHOYaCTUHOK y BUE,BYI Ta iMIyJIbCHUX PO3PsLAX Yy BYIJI€L€BMiCHUX ra3ax.

HasBa npoaykuii (anri): The results of experimental and theoretical studies of the processes of formation and retention of
nanoparticles in RF capacitive, inductive and pulsed discharges in carbon-containing gases.

OuikyBaHi pe3yabraTti: MeTtonu, Teopii
Tanyss 3acrocyBaHHs: HaHoTeXHOJIOTII

Omnuc npoaykuii (ykp): [IpoBeieHO CUCTeMaTHYHi eKCTIEPUMEHTH 3 BUKOPUCTAHHSIM iMIIyJIbCHOTO po3psay I GopMyBaHHS Ta
yTPUMaHHSI HAHOYACTHUHOK. [IpOJIEeMOHCTPOBAHO IMPOKUI CIIEKTP PO3MipiB HAHOYACTUHOK Ta (OPM 006JIACTEN iX yTPUMAaHHS Y
immysnbcHOMY po3psigi. [TokasaHo, 10 3MiHOI0 TapaMeTpiB po3psay (4acToTa, CKBaXKHICTb, HANIPYTa, TUCK ra3y) MOKHA KepyBaTu
rapameTpamH i NOBEAiHKOK HAHOYACTHUHOK Yy LIMPOKOMY JHiarna3oHi. [IpogeMOHCTPOBaHO, 1110 aHajli3 IPOCTOPOBOI JIoKasi3alii
HaHOYACTUHOK y ra30po3psAHil nna3mi 703BoJsie OTpUMaTy iHpopmMallilo Ipo OCbOBUI PO3NOLi €1eKTPUYHOTO NOJIS Ta
HasBHICTb Ha HbOMY IOTEHLiaIbHUX IM. BiacTuBocTi micasiciTinug Ar/C2H2 nnasmu 6ys10 JOCTIIKEHO YUCTIOBUMU METOLAMU 3
ypaxyBaHHSIM OCAPKEHHSI HETaTMBHUX 10HIB HA CTiHKU PO3PsIHOI KamepU. BCTaHOBJIEHO, 110 32 YMOB €KCIIEPUMEHTY HETaTUBHI
ioHu Ta MeTacTabisibHi aTOMU He CUJIBHO BIUIMBAIOTh HA 3aps]] IOPOIINHOK, OCKIJIBKY iX T'YCTHHA Ay>Ke Majla Ha CAaMOMY TIOYaTKy
TicnAcBiTiHHA. ONMCaHO BUHUKHEHHS I1J1a3MOBUX KPUCTAJIIB Y HEPIBHOBa)KHIM MUJIOBIM I171a3Mi: B €IEKTPUYHOMY I10J1i, B3[IOBXK
KaHaJly PO3IOBCIOJKEHHS JIa3€PHOT0 iMITyJIbCY, B TIOTOL MXJIOBOI I171a3Mi, IIPY BifjKadyBaHHi rasy 3 TEXHOJIOTIYHUX IIPUCTPOIB 115

HiATPUMKH BaKyyMy. 3allpOIIOHOBAHO HACTYIHUI MeXaHi3M (OpPMyBaHHS! [1J1a3MOBUX KPUCTAJIB Y LIUX BUMAAKAaX.

ConjiasnpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEeHHSs IPUHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOILIO) AIs

3a6e3eyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMIIOPTy

Cragis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenns HTII: He BupoBamkeHo

CTpOKH BIPOBaJ>KEHHS:

Bupo6nuk npoaykuii: XHY imeni B.H.Kapasina

CnoskuBavi npoaykuii: HarioHanbHUI HayKoBuUil LeHTp "XapKiBCbKUI (Pi3UKO-TeXHIUHUM [HCTUTYT"
IlepcneKkTuBHI pHHKH: YKpaiHa, KpaiHu €BPOCOIO3Y.

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriinipHi HIJJKP
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