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Tema gucepranii:
1. doToaKkyCTMYHA CIIEKTPOCKOIIiSI HAHOMETPOBUX HaIiBIIPOBIAHUKOBUX CTPYKTYP

2. Photoacoustic spectroscopy of nanoscale semiconductor structures

Pedepar:

1. lnceprauist NpUCBA4Y€HA AOCHIIPKEHHIO BJIACTUBOCTEN HAIIBIPOBIIHNKOBUX CTPYKTYP 3 KBAHTOBMMM TOYKaMHU 32
IOTIOMOTro10 (POTOAKYyCTUYHOI ClieKTpocKoIii. B qucepratiii Bieple eKcriepMMeHTalbHO 10Ka3aHo, 110 /1715
aHCaMOJII0 TIOIVIMHAIOYUX CBITJI0 TEPMOi30JIbOBAaHUX YAaCTOK BJIACTUBUI eeKT (poToreHepaliii 3ByKy riraHTCbKOi
iHTE€HCUBHOCTI, SIKUI1 € HACJIiJKOM JIOKAJIbHOTO IleperpiBy GOTO30YAKEHUX YAaCTOK i peJslakcallii eHeprii neperpisy
Yyepes reHepalliio NPY>KHUX MYJIbCALITHMX KOJIMBaHb. BUSIBJIEHO i TOSICHEHO NMPUPOJY BiIMIHHOCTEN CIIEKTPAJIbHUX i
YaCTOTHUX 3aJI€XKHOCTEN aMILTITy A4 i 3cyBYy (a3 poTOaKyCTUYHOTrO BiIKJINKY IpU ra3oMiKpodOHHill peecTpaliii
CUTHaJy KJIacTepHUX (a3 MPSIMO30HHUX HaMiBIIPOBiTHUKIB B 3aJI€>KHOCTI Bif I[iIbHOCTI Ai€JIEKTPUYHUX MaTPULLb.
Bussneno "dioneToBuil” 3cyB KparioBoro norauHaHHg HaHodaz CdS i Pbl2, sxuii nosicHeHO 3 N03ULif BILJIUBY
KBaHTOBO-PO3MipDHOr0 €(eKTy B [IEPEHOPMYBaHHS CIIEKTPA €JIEKTPOHHHUX 30y/IKEHb. 3alIPOIIOHOBAHO HOBUI METOJ,
BM3HAYEHHS Koe@illieHTa TeMIIEPaTyPONPOBiAHOCTI, 32 IOMIOMOTOIO SIKOTO [10Ka3aHO, 10 [JIs aPiB IOPHUCTOrO
KPEMHIIo I1pu nopucTocTi 70 %, 3HaueHHs KoedillieHTa TeMIepaTypoNpPOBiIHOCTI TOTOXKHE BiAnoBinHOMY as SiO2.

OTpumaHi pe3ysibTaTH NOIMUOIIOITh PO3YMiHHS Qi3NMYHUX ITPOLIECIB, SIKi TPOTiKaIOTh B aHCAMOJ1i (POTO30YA>KEHUX



HaMiBIPOBiIHUKOBUX HAHOYACTOK, Ta 3aCBiI4yIOTh NEPCIEKTUBHICTh BUKOPUCTAaHHS (POTOAKyCTUYHOI

CIIEKTPOCKOIIii IK METOAMYHOI 6231 1J1s1 BUBUEHHS BJIACTUBOCTEN L[bOT'O KJIaCcy MaTepiasiis.

2. The thesis is devoted to study of properties of semiconductor structures, containing quantum dots, by means of
photoacoustic (PA) spectroscopy technique. It is shown at the first time that effect of generation of sound of giant
intensity is peculiar to the systems of thermally insulated light-absorbing particles. The nature of this
phenomenon is explaned by local overheating of photoexited particles and subsequent relaxation of thermal
energy through the generation of elastic oscillations. The correlation between density of dielectric matrix and
some peculiarities of PA spectral and frequency dependences is discovered. The origin of such behavior in the case
of porous sample has been explained by contribution from interstitial (i.e. contained inside the pores of sample)
gas into the total photoacoustic signal. Also, the effect of blue shift of absorption edge for CdS and PbI2
nanophases is observed. The effect is explained as a manifestation of the quantum-size effect in energy spectrum
renormalizationin investigated structures if compared with corresponding bulk materials. A new technique for
thermal diffusivity coefficient determination is proposed. Using this technique we have shown that the thermal
diffusivity is a measure of porosity of material and for samples of por-Si with porosity of 70 % the thermal
diffusivity value is equal to corresponding value of SiO2 layers. All the results obtained extend the understanding of
physical processes inside the ensemble of photoexcited semiconductor nanoparticles and confirm the
perspectives of using the PA-spectroscopy as a methodical base for studying of this class of materials.
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