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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ExcriepyMeHTaIbHi JOCTiIKEHHS €IJIEKTPOMAarHiTHOro BUIIPOMIiHIOBAHHS BTOPUHHUX YaCTUHOK IIPY B3a€MOJIii

iOHHUX IYYKiB 3 IOBEPXHEI0 6QaraTOKOMIIOHEHTHHUX 00'€KTiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Experimental studies of electromagnetic radiation of secondary particles in the interaction of ion beams with the
surface of multicomponent objects

Pedepar yKpaiHCBKOIO:

OO6’eKXT BOCIIIPKEHHS: CKJIaiHI OKCUIY, antoMo-iTpiesi rpanatu (Y3Al 5012), mninesni (MgO*nAl203), candip (Al203)
Ta METAJIH, 10 BXOASTh [0 iX CKJIa[y B OCTATOYHOMY BaKyyMi Ta ITPU HAIlyCKy KUCHIO. MeTa poO0TH: KOMILJIEKCHE
IOCJIIPKEHHS ITPOLIECY B3AEMO/il iOHHOTO ITyYKa 3 TBEPAUM TiJIOM, BU3HAYE€HHS BIJIMBY iOHHOI'O OIIPOMIHEHHS Ha
BJIACTMBOCTI CKJIaIHUX OKCHU[iB, BCTAHOBJIEHHS ME€XaHi3My YyTBOPEHHS 30yIKEHNX YaCTUHOK IIpYU iOHHOMY
OTNIPOMiHEHHi CKJIaTHUX OKCHU/IiB, BUBHAYEHHS MpolieciB Moaudikallii moBepxHi 3a3HaYe€HUX MaTepiaiB JJis
BIOCKOHAJIEHHS iCHYIOYMX METOZIB I[iarTHOCTHKY MMOBEPXHi IPUCKOPEHNMU YaCcTUHKaMH, 30kpema IPC. MeToz
IocyinkeHHs: ioHHO-(OTOHHA crieKTpoMeTpis. Y faHii po6oTi nocinkeni ocHoBHI napametpu IOE cknanHux
OKCHUJIiB Ta METaJIiB, 110 BXOAATH [0 iX CKJany (Y 3aJIMIIKOBOMY BaKyyMi Ta IIpU HAIlyCKy KUCHIO 10 TUCKY 5°10-3 I1a)
L7151 BUSIBJIEHHS IPOLIECIB, 1110 00YMOBJIIOIOTh BUXif, 30y[)KEHMX aTOMIB Ta iOHIB i3 UX MillleHe IpY iOHHOMY
6ombapayBaHHi. Bu3HaueHO crieKTpasabHUI CKJIaZ, Ta KBAHTOBUI BUXIiJl BUIIPOMIHIOBAHHS 30YI’)KEHNUX YaCTUHOK
METaJliB, pO3NWJIEHUX 3 IIOBEPXHI CKJIaIHUX OKCUIIB (alOMO-iTpieBOro rpaHary, LiHesi Ta candipy) Ta MeTalis,
110 BXOJSTb JO iX CKJIaZly; BCTAHOBJIEHO TUIIM €JIEKTPOHHUX 000JIOHOK BUOUTUX 30yKEHNUX YACTMHOK; BU3HAUYEHO iX
€HEPreTUYHUN PO3IOIiJ; pO3Pax0BaHO BipOTifHICTb 30yI)KEHHS YaCTUHKU METaJly B [IEBHUU CTaH B 3aJIEXKHOCTI Bif,
eHeprii 30yI>KeHHs. 3p06JIeHO BUCHOBKM PO MEXaHi3MU yTBOPEHHS 30yPKEHUX YACTUHOK Ta BUSHAYEHO BILJIUB
iOHHOTO OITPOMiHEHHS Ha BJIACTUBOCTI [I0BEPXHi Ta 06’eMy TBEPIOTO Tijla B MeXXaX HAaHOPO3MipiB. OTpUMaHi
pe3ybTaTu OyAyTb BIIPOBAIPKEHI y HaBYalbHOMY Ipolieci y HaBuanbHO HaykoBoMy IHCTUTYTI «(isMKO-TEXHIYHUI
¢dakynbreT» XHY imeni B.H. Kapasina 17151 BIOCKOHaTIEHHS! iCHYI0UMX JIEKLITHUX KypCiB Ta MPU MiATOTOBL]

6aKasyiaBpiB i MariCTpiB 3 NPUKJIATHOI Di3UKHU.

Pedepar aHr1ilicbKOIO:

The object of study: complex oxides, aluminum-ytrium garnets (Y3A15012), spinels (MgO+nAl203), sapphire (Al203)
and the included in their composition metals in a residual vacuum and with the oxygen inflow. The purpose of the
work: complex studies of processes of an ion beam interaction with a solid: determining the effect of ion
irradiation on the properties of complex oxides; establishing the mechanism of formation of excited particles
during ion irradiation of complex oxides; determination of surface modification processes for these materials to
improve existing methods for surfaces diagnostic with accelerated particles, in particular IFS. The research
method: ion-photon spectrometry. In this work the main parameters of the IPE of complex oxides and metals
included in their composition (in a residual vacuum and with the oxygen inflow to a pressure of 5¢10-3 Pa) were
studied to identify the processes that determine the release of excited atoms and ions from these targets during
ion bombardment. Research results and the possibility of their introduction. The spectral composition and
quantum yield of excited metal particles radiation knocked out from surface of complex oxides (aluminum-ytrium
garnet, spinel and sapphire) and metals included in their composition have been determined; the types of electron
shells of knocked out excited particles have been established; their energy distribution have been determined; the
excitation efficiency of a metal particle into a certain state has been calculated depending on the excitation
energy. Conclusions are drawn about the mechanisms of formation of excited particles and the effect of ion
irradiation on the properties of the surface and volume of a solid within nanoscale dimensions is determined. The
results obtained will be implemented into the educational process at the Educational Scientific Institute "Physical



and Technical Faculty" of V.N. Karazin KhNU to improve existing lecture courses and in training bachelors and
Ingexc YIK: 616-073, 335.376

Koau TemaTHYHHUX PYOPHK: 76.29.11.11

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: Ipununa Basientuna BasentunisHa

HaykoBH#H CTYHiHB: K. $.-M. H.

BueHe 3BaHHS:

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MexaHi3Mu yTBOPEHHS 30y/PKEHNX YACTUHOK IIPY iOHHOMY 60Mbap/yBaHHi
CKJIQTHUX OKCUIB. JJOCTiIKEHHS TOJIOBHUX XapaKTEPUCTHK ONTUYHOTO BUIIPOMIHIOBaHHS 30YKEHUX YaCTUHOK,
PO3MNUJIEHUX 3 NT0BEPXHi amomo-iTpieBux (Y3AI5012) rpanaris, mninesni (MgOnnAl203), cangipy (Al203) Ta meTanis,

10 BXOZATD J0 iX CKJIaZly B OCTaTOYHOMY BaKyyMi Ta [IpY HAIMyCKY KUCHIO.

Hazpa HTII aHrsificbKoI0: Mechanisms of excited particles formation during the ion bombardment of
complex oxides. Study of the main characteristics of the optical radiation of excited particles sputtered from the
surface of alumino-yttrium (Y3Al5012) garnets, spinel (MgO*nAI203), sapphire (Al203) and the metals included in
their composition in a final vacuum and with the introduction of oxygen.
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BUOUTHUX ITyYKOM i0OHiB aproHy 3 OBEPXHi CKJIaNHMUX OKCUIIIB Ta METaJIiB, 1J0 BXOAATH A0 iX CKAAaAY; BUSBHAUYEHO TUIIN
€JIEKTPOHHUX 000JIOHOK BUOHTHUX 30YI>)KEHUX YACTUHOK Ta 3aJIeXKHICTh e(PeKTUBHOCTI 30y KeHHs PiBHIB [1€BHOTO
CTaHYy Bif eHeprii ix 30yA>)KeHHs 117151 aTOMIB Ta ioHiB. JJOCiI)KeHO IPOCTOPOBUI PO3NOIij BUOUTUX 30YA>KEHUX
aTOMiB Ta iOHIB 3 METOI0 BU3HAYEHHA iX IIBUIKICHOIO CKIaay. 3 aHajli3y eKCIIEPUMEHTAJILHUX PE3YJIbTaTIiB
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