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Pedepar:

1. Incepralist npucBsY€Ha NOLIyKaM HOBUX IIiIXO/iB CKaHyI0Y0i OIITUYHOI MiKpOCKOIIii 6JIM>KHbOrO 1oJis. Kpim
HOBHUX KOHLENILIi! Ta BUKOPMCTAHHA HE BPaXOBaHUX [OCI [TapaMeTpiB CBiTJIa PO3IJISIHYTI i CTaHAPTHI Miaxonu, a
came: MOWYK YMOB 171 MiJICUJIEHHS JIOKaJIbHOTO T10J11 Ta MOKPAILeHHs Ooro JloKaisauii. OCTaHHE JOCATHYTO
BUKOPHCTaHHSIM HECUMETPUYHUX KyTO- 200 CTPisIONOoniOHUX anepTyp. ByB Takok copMysiboBaHM MeXaHi3M
YTBOPEHHSI CTPYKTYPH JIOKQJILHOTO 110J14 Micys cyoau@pakLifHOi anlepTypy B lIapi peajlbHOro MeTaly HeHYJIbOBOI
TOBUIMHU. B po60Ti 3aIIpONIOHOBAHO BUKOPUCTATH MOJISPU3ALLiI0 Ta 3aIPOBAAUTH €JIINCOMETPUYHY PEECTPALLIO ¥
BHMipax B GJIVDKHBOMY I10JIi, IO A€ AONATKOBY THYYKICTh Ta € II€PCIIEKTUBHUM METOZIOM PO3/iJIeHHS CUTHAJIB Bif
tornorpadii i 3MiHM ONTUYHUX BJIaCTUBOCTEN noBepxHi. llle oAHMM 3aITPONIOHOBAHUM HOBUM ITiTXONIOM € KOHIIETIlis
BifIJaJIeHOTO 30H[3, a caMe IIepPEHOC 00JI1ACTi JIoKali3allii 0JIs1 MapoM IIJIa3MOHHOTO METAJTy 3 BJIAaCTUBOCTSIMU
cynepuinsu. [lokazaHo, o TakuM MifgXil MOKE 4ATV II€PEBAru HaBiTh HAaJ, CUTYALI€l0 i3 30H40M, PO3TallOBAaHUM

OsvKk4e, 3a BiiCyTHOCTI mapy meTtainy. B po6oTi nmokasaHo, 1110 3MiHa JIOKaJIbHOTO I10JIs1 BIVIMBAE HA MAaKPOCKOIIIYHi



rapameTpHu CBiTJa, o peecTpyeThes. Tak, popma crekTpa NponyCckaHHS TOHKUX IJIiBOK 3aJI€XKUTh Bif, MiIKIaAKH,
Ta 6is1s1 pe3oHaHCy ONUCYyeThCs JliHielo PaHo, a He 3BUYHOIO JiiHieo JIopeH1a, gKa € Jiuiie rPaHUYHUM BUTIAIKOM.
JocminKeHHs] MOJIeKYJISIPHUX 1IapiB 3a OMOMOTOI0 MiJICUIEHOr0 30HJ0M KOMOIHAlITHOTO pOo3CiloBaHHS Aajl0o
3MOTY 3allpOIIOHYBATH KOHILEMII0 CTabiIbHOIO PaMaHiBCBKOTIO 30HJa Ha OCHOBI (PyHKIIiOHai3alii, 110 pO3IMPIOE
MO>KJIMBOCTI TaKOi MiKpOCKOTii Ha pi3HOMaHITHi, HaBiTb He ONTUYHI eekTu. Kpim po3ryisHyTHUx 6araToo6ilsiounx
IIepCIIeKTUB, [I0Ka3aHo, 110 TaKi QYHKIiOHaIi30BaHi 30HIM MOXKYTb CJIYTYBaTH BHYTPIlIHIM CTaHJIAPTOM B
IiICUJIEHOMY 30HJ0M KOMOiHAliiHOMY PO3CilOBaHHi, 1110 € [IepLUIMM KPOKOM y IEPETBOPEHHI L[bOT0 METOLY Ha
aHaMiTUYHUI. BusiBiieHi B po6oTi e(peKTU Ta B3aeMO/Iii, a TAKOX 3alIPOIIOHOBAHI HOBI KOHLEL|] 03BOJISIIOTh
OTPUMYBATH HOBY iHpOpMaliiio, BiIKpUBAaIOTh HOBI I€PCIEKTUBYU BUKOPUCTAHHS ONTUKH GJIVDKHBOIO II0JIS i3
crienpivHUMY QYHKIiOHANI30BaHUMU 30HIAMU [1J1s1 TOCTIiIKEHHS! Pi3HOMaHITHUX (HE JIilIe ONTUYHUX e(EKTIB) 3

HAaHOMETPOBOIO pOB,UjJ'[bHOIO BEaTHiCTIO.

2. The thesis deals with the seeking of new approaches for scanning near-field optical microscopy. Beside of new
concepts and the use of not yet accounted parameters of light, standard approaches were used too, namely, there
was the search of conditions for the enhancement of local field and improvement of its localization. It was shown
that it is possible by the use of asymmetric arrow-like shape of apertures. Also the mechanism of the creation of
the field distribution over the aperture in a screen of finite thickness of a real metal was formulated. It is proposed
to use ellipsometry-like registration in near-field optical microscopy what gives additional flexibility and has
potential to distinguish contributions from topographical features of a surface and inclusions or other variation of
local optical properties. One more new approach is the concept of remote probe what is the transfer of the area of
the field localization by superlensing properties of a film of plasmonic metal. It is shown that this approach can
have some advantage even in comparison to the situation with closer probe situated in the area of absent
superlensing film. It was shown that the change of the local field can affect macroscopic parameters of registered
light. The shape of the transmission spectra of thin films depends on substrates and at a resonance of film's
material is described by Fano line instead of habitual Lorentz line, which appears only as a limiting case.
Investigation of molecular layers by tip-enhancer Raman scattering allowed to propose the new concept of the
Raman probe based on the functionalization, which enlarges the possibility of optical near-field microscopy for
different not only optical effects. Beside of considered promising perspectives of this concept, such a
functionalized tips can serve as an internal standard in tip-enhanced Raman scattering what is a first step in the
transformation of this method to analytical one. Found in this work effects and interactions as well as proposed
new concepts will allow to obtain new information and will open new avenue in the use of near-field optics for

investigation both optical and non-optical effects with nanometer resolution using specific functionalized tips.
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