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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. CxaHyio4a 6/IM>KHBOIIOJIbOBA ONTUYHA MIKPOCKOIIiSl IOBEPXHi HAMIBIPOBITHUKA 3 HEOTHOPIIHUM PO3IIOIiIOM
HOCIiB

2. Scanning near-field optical microscopy of semiconductor surface with inhomogeneous curriers distribution

Pedepar:

1. Y 3arnponoHoBaHiit po60Ti pO3BUBAETHCSI METO]], PO3PAXYHKY OJIMDKHBOIIOJIbOBUX 300paKEHb [TOBEPXHI
HaIMiBIPOBiIHMKA 3 HEOJHOPIZHUM PO3IOiJIOM HOCIiB UM €KCUTOHIB Iifi Heto. MeTo; 6asyeThcsl Ha GOpPMasibHO
TOYHOMY aHAJIITUYHOMY PO3B'd43Ky piBHAHHS JlinnimaHHa-1lIBiHrepa. 14 po3B'sa3Ky piBHgAHHA JlinnManHa-1lIBiHrepa
BHMKOPHCTOBYBABCSl MeTO, €(peKTUBHOI CIIPUUHSTINBOCTI, OCKIJIBKY BiH 10OpE MiAXOAUTD IJ1s1 MOJE/IIOBAHHS
OJIMKHBOIIOJILOBUX KAPTHH OTPUMAaHUX SIK B 3BUYAlHIN CKaHYIOYil ONTHUYHIN MiKpOCKOIIil G/IM>KHBOTO 110718, TaK i B
HAJIIBUKIN 3BUYANHIN CKaHYIOUill ONTUYHIN MiKpocKoii 6/1M>KHbOro noJis. et MeToq, € TOCTaTHhO
VHIBEpCAJIbHUM - BiH [O3BOJISIE PO3PAaXOBYBATH MOJIIpU3aLLiliHi 0COOGINBOCTI 6IM>KHBOTO I10J1S1, PE30HAHCHI
BJIACTUBOCTI JOCJIIIPKYBAaHNUX CHUCTEM, @ TAKOXK BPaXOBYBATU HEJIiHilHI B3aeMolii B cucteMi. B po6oTi netanbHO

aHaJli3yeThCs BUTJISL, Ta BJIACTUBOCTI OJIMXHBOIIOJIbOBUX KAPTHUH Bifl PO3IO/iNy €JIeKTPOHIB Y1 €KCUTOHIB, 1110



€BOJIIOLIIOHYE i/l IOBEPXHEI0 HaMiBIPOBiAHMUKA. PO3paxoByeTbCs BUIJISL], GIVKHBOIIOJIbOBUAX 300paXKEeHb Ta
IIPOTIOHYETHCS. METO, PO3PaxyHKY OJIMXHBOIIOJIbOBUX JIIOMIHECLIEHTHUX 300pa’keHb Bifl pO3MOIiTy €KCUTOHIB 110
€BOJIIOL[iOHYE 1100113y HEOLHOPINHOCTI THUITy KBAaHTOBOI TOUKM. Ha npukiagi po3nofisy eKCUTOHIB Mif] [IOBEPXHEIO,
IIPOBOJMATBLCS aHAJIi3 BIIJIMBY HEJIiHIHOI CKJIaI0BOI CIPUMHSATIMBOCTI HA BUTJIS], OJIMKHBOIIOJIBOBUX 300paKEHb.
OTpuMaHi pe3ybTaT MOXYTb OYTH KOPUCHUMU [1J1s1 iHTepIipeTalii eKCriepuMeHTaIbHUX Pe3yJIbTaTiB, sKi
OTPUMYIOTb IIPU JOCiIPKEHH] 6JIM>KHbOIIOJIbOBUM CKaHYIOYMM ONTUYHUM MiKDOCKOIIOM TaKUX JMHAMIYHUX
[IPOLECIB, SIK TPAHCIIOPTYBAaHHS, PO3CisIHHS Ta peJlaKkcallig BiIbHUX HOCIIB Y4 €KCUTOHIB B [IPUIIOBEPXHEBOMY LIapi

HAIIiBIIPOBIIHYKIB.

2. In the presented work the method of computation of near-field images of semiconductor surface with
inhomogeneous carriers or excitons distribution under it was built. This method is based on analytical solution of
Lippmann-Schwinger equation. Method of effective susceptibility was used to solve Lippmann-Schwinger
equation, because this method is suitable for near-field images modeling both in ordinary near -field optical
scanning microscopy and in ultra-fast near-field optical scanning microscopy. Method of effective susceptibility is
universal, because it allows computing near - field image polarization peculiarities, resonance properties of
systems under investigation and it takes into account nonlinear interactions in system. Appearance and properties
of near-field images in dependence of electrons or excitons distribution under semiconductor surface have been
thoroughly analyzed in presented work. Appearance of near-field images has been computed and method of
computing of near-field luminescent images in dependence of excitons distribution which evolves near
inhomogeneous kind of quantum dot was proposed. Analysis of susceptibility nonlinear component influence on
near-field images appearance was carried on example of excitons distribution under semiconductor surface.
Obtained results could be useful for experimental results interpretations, which was obtained in investigation of
excitons and free carriers transportation, scattering or relaxation in surface of semiconductors.
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