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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KBazionTuuHe macimtabHe MOJ€JII0BaHHS BIUIMBY pajialiiliHO-iHyKOBaHUX JIOKaJi30BaHUX NePEeKTiB B MeTasax i

CIIaBaX Ha JaHi ONTUYHOI eJlirncoMeTpii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Quasioptical scale modeling of the influence of radiation-induced localized defects in metals and alloys on the

optical ellipsometry data

Pedepar yKpaiHCBKOIO:

BrBUeHO BIJIMB NOBEPXHEBUX AE(PEKTiB, TaKUX SIK JOKaJi30BaHi 1edeKTH, XapaKTepHi [1J1s MOJTiKPUCTATIIYHUX
Marepiasis, o MifgganThCs I0HHOMY PO3IMIJIEHHIO, Ha JaHi ONTUYHOI estincoMmeTpii. [TokaszaHo, mo esincomerpis
HEeYyTJIMBA [I0 JIOKali30BaHUX AedeKTiB y (popMi napaneseninena, sSIKIO 0ro po3mip NOpiBHSIHHUI a60 MEHIINI 3a
IOBXUHY xBUJIi. ClIeKTpaJbHi JOCIiI)KEHHs [T0Ka3aJy, o 31 3BMEHIIEeHHSIM PO3Mipy fedeKTy BilHOCHO NOBXKUHU
XBWJIi 30HYI0UOI'0O BUIIPOMIHEHHS €JIiICOMETPis CTa€ MEHII YYTJIMBOIO, X0ua pedIeKTOMETPIis YYyTIMBA 10 HbOTO.
Posraspanucs gedexkTu IMKOBOTO TUILY (IOT/IN6IeHHS Ha oBepxHi). [lokazaHo, Mo SKIO po3Mip IMKU MEHIIUN 33
IOBXXUHY XBUJIi, €TIICOMETPisl He «6aunThy nedekt. 3 iHmoro 60Ky, pedieKToMeTpist 0fHO3HAYHO Qikcye
3HIKEHHS BiIOMBHOI 3aTHOCTI IOPiBHSIHO 3 6e31iepeKTHOI0 IToBepXHelo. TakoxX 0yJi0 BUSIBJIEHO, 110
pedaeKkToMeTpisl He Ay>Ke YyTJuBa 10 IIMUMOUHU SMKU. EjincomeTpis 6inbll 4yTiMBa 10 IIIMOMHY SIMKU MaibKe y BCix
IOOCJiIKEHNX BUMNAMKAX, 32 BUHITKOM BUIIAKIB, KOJIU PO3Mip Ae(EKTY 3HAYHO MEHIINI 32 JOBXMHY XBUJI. Briepme
IIPOBEJEHO NOCIiI)KeHHHS MOKJIMBICTI BUKOPUCTAHHS CybTeparepioBoi esirncomeTpii 3 pobodoto yacrtoroo f = 0,14
TT1, 111 HepyHIBHOrO 6€3KOHTAaKTHOIO BU3HAYEHHS! iHTerpajlbHUX 3HAU€Hb TOBLIVHY, CTPYKTYPH Ta CKJIaay
MIOKPUTTiB, OTPUMAHUX 32 JOMIOMOT0I0 MiKpO-TJIa3MEHHOro oKcuaykBaHHs (MIIO). 3anponoHoBaHa MOJieb, 1110
aeKBaTHO onucye cTpykTypy MITO noOKpUTTIB Ha BCIiX CTaAisIX TEXHOJIOTIYHOTO IIpoLecy. Lle nae MOXIMBIiCTb
BHMKOPHCTOBYBATH €JIiIICOMETPIIO 1111 HEPYIHIBHOI'O 6€3KOHTAKTHOTO €KCIIPEC-KOHTPOJIIO CTaHy LIMX ITOKPUTTIB i,
yac BUPOOHUIITBA, HE BJAIOYUCh JIO AOJIAaTKOBUX Oi/IbII CKIANHUX aHAMITUYHUX MeToliB (XRD, SEM To1110).
PO3BUHYTO METOMIU YMCEIBHOTO MOJE/IIOBAHHS YTBOPEHHS N€(EKTIB TUITY NUCIOKALIMHUX NIETENb IIPU NOBIILHOMY
Habopi 103 Ta MOJIe/IIOBAHHS MeXaHi3MiB 3MiHU pesibedy B MillleHSIX, 110 OIIPOMIHIOIOThCS KOHLIEHTPOBaHUMU

[IOTOKaMU €HEPTil.

Pedepar aHIJIiHCBKOIO:

The influence of surface defects, such as localized defects, characteristic of polycrystalline materials subjected to
ion sputtering, on optical ellipsometry data was studied. It is shown that ellipsometry is insensitive to localized
defects in the shape of a parallelepiped, if its size is comparable to or smaller than the wavelength. Spectral studies
have shown that as the size of the defect decreases relative to the wavelength of the probing radiation,
ellipsometry becomes less sensitive, although reflectometry is sensitive to it. Pit-type defects (indentations on the
surface) were considered. It is shown that if the size of the pit is smaller than the wavelength, ellipsometry does
not "see" it. On the other hand, reflectometry clearly shows a decrease in reflectivity compared to a defect-free
surface. It was also found that reflectometry is not very sensitive to pit depth. Ellipsometry is more sensitive to pit
depth in almost all cases investigated, except when the size of the defect is much smaller than the wavelength. For
the first time, a study of the possibility of using subterahertz ellipsometry (operating frequency of f = 0.14 THz) for
non-destructive non-contact determination of integral values of thickness, structure and composition of coatings
obtained by micro-plasma oxidation (MPO) was carried out. The proposed model adequately describes the
structure of MPO coatings at all stages of the technological process. This makes it possible to use ellipsometry for
non-destructive non-contact express control of the state of these coatings during production, without resorting
to additional more complex analytical methods (XRD, SEM, etc.). Methods of numerical modeling of the formation
of defects such as dislocation loops at a slow set of doses and modeling of relief change mechanisms in targets



irradiated with concentrated energy flows have been developed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/u KBa3ioNTUIHOTO Cy6TEPArepLeBoro MacTaGHOro MOJIENIOBAHHS BIUIMBY

pazianiiHO-iHOYKOBAaHUX NedeKTiB IOBEPXHi METAJIB i CIIJIaBiB HA JaHi ONTUYHOI eJincomeTpiii Ta pedaekromeTpii.

Ha3zpa HTII aHri#icbKo¥0: Methods of quasi-optical subterahertz scale modeling of the influence of

radiation-induced surface defects of metals and alloys on the data of optical ellipsometry and reflectometry.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3p 3aCTOCYBaHHSI: HepyiiHIBHUII KOHTPOJIb, PajiiallifiHe MaTepial03HaBCTBO

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Merop cy6reparepiieBoro KBa3ionTuyHOro MacmTabHOTO MOJIEIOBAHHS [JO3BOJISE TIPOBOUTH
IOCJIiIKEeHHS BIUIMBY NeeKTiB (Y TOMY 4MCJIi pafialiiiHO-iHIYKOBaHYX) I0BEPxXHi Pi3HOI pOpMU Ha [JaHi ONTUYHO]
eJIINICOMETPIl, EKCIIEPUMEHTAJILHO CTBOPIOBATU Ta BEPU(IKYBATH €JIICOMETPUYHI MOJEJI NOBEPXHI 1711 KOPEKTHOI
00pOOKY eKCIIepUMEeHTaIbHUX TAHUX ONITUYHOI eJtincomeTpii. Mozesni moBepxoHb 3 nedeKramu pisHUX TUIIB
IO3BOJISIIOT TIOKPALIUTY SIKICTh HEPYMHIBHOTO KOHTPOJIIO 32 JOIIOMOTOIO €JIIIICOMETPil IOBEPXHI METAJIIB i CIJIABIB.
3anponoHOBaHa eJliNCOMETPUYHA MOeJb oBepxHi MITO NOKPUTTS [03BOJIsSIE BUKOPUCTOBYBATU CyOTEpArepLeBy

eJIIICOMETPIIO [1JIs1 HEPYIHIBHOTO 6€3KOHTAKTHOTO €KCIIPEeC-KOHTPOJI0 cTaHy MITO nokpurTis.

ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Exonomis enepropecypcis, EkoHomis matepiasis,

[ligBuIneHHs TPOLYKTUBHOCTI npay, [TligBuiienHs aBToMaTU3allii BUpOOHUYUX MTPOLIECiB
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Crio>KHuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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