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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 29.31.23

Tema guceprauii:
1. CriekTpocKomis eJIEMEHTAPHUX 30yIPKEHb B 00'€MHUX KPUCTasax i HAHOYACTMHKAX IIPSIMO30HHUX
HaIliBIIPOBIIHUKIB

2. Spectroscopy of elementary excitations in bulk crystals and nanoparticles of direct bandgap semiconductors

Pedepar:

1. O6'eKT mOCHimpKEHHS - HaliBIIPOBIZHMUKOBI KPUCTAIN METATI00KCHUAiB, pocdinis, Hogumis, crionyk rpynu AIIBVI ta
HAaHOCTPYKTYpH Ha ix OCHOBi. MeTa - BUBYEHHSI [IPOLeCiB B3a€EMO/ii CBiTJ/Ia 3 EKCUTOHHUMU Ta 6ieKCUTOHHUMU
€JIeMEHTapHUMH 30YIPKEHHSIMU B HaMiBIPOBIIHUKOBUX KPUCTAIaX Ta HAHOCTPYKTYpPax B IIMPOKOMY J1ialla3oHi
iHTEHCUBHOCTEN. BUKOPHUCTaHO TEOPETUYHI PO3PaXyHKHU, YACEIbHE MOJEJIOBAHHS, CIIEKTPOCKOIIYHI METOVKM (B T.
4. MiKO- Ta PEMTOCEKYHIHY CIIEKTPOCKOIIiI0), €IEKTPOHHY Ta CKaHYIOYy MiKPOCKOIIil0 BUCOKOI pO37iIbHO]
3[,ATHOCTI, MaC-CIIEKTPOCKOIIiI0, PEHTT€HOCTPYKTYPHUH aHaJi3. Briepiie npsMUM METOLIOM FiraHTCHKOTO
IBO(OTOHHOTO IIOTJIMHAHHS 10Ka3aHO iCHYBaHHS 30y)KEHUX CTaHiB €KCUTOHHOI MOJIEKYJIU. BusiBiieHO HOBUM
MEXaHi3M PEe30HAaHCHOTO OOMiHY eHeprielo 30yA)KEHHS IIPU HEMTPY>KHOMY PO3CisIHHI €KCUTOHHUX MOJIEKYJL. Brepuie

BHMIpSIHO Yac TepMaJlizallii Ta 4ac KUTTSI B OCHOBHOMY i 30y/I)KEHOMY CTaHax "XOJIOOHUX" €eKCUTOHHUX MOJIEKYJI B



b-ZnP2. TeopeTU4HO Ta €KCIIEPUMEHTAJIbHO AOCIiIKEHO HOBUI KJIAC SIBUIL, MOB'SI3aHUX 3 YTBOPEHHSIM
IBOPOTOHHO-6i€eKCUTOHHUX MOJISIPUTOHIB. Briepiiie BUBY€HO CIIEKTPOCKOTIIYHI ITPOSIBU KOJIEKTUBHUX €(hEKTiB 32
Y4YaCTIO PE30HAHCHO 30Y)KEHUX "yJIbTPax0JI0HUX" €KCUTOHIB y crieKTpax jominecuenuii Cu20. IligTBepaskeHo
3aCTOCOBHICTb CE€JIEKTUBHOTO (POTOXIMIYHOTO TPaBJIEHHS [1J11 KOPEKLii po3Moiny 3a po3mipamu
HaMiBIPOBiIHUKOBUX HAHOYACTUHOK. BUSIBJIEHO HOBUI TUIT HAHOKJIACTEPiB O6iHapHUX criomyK AIIBVI, mo
CKJIaJIal0ThCS 3 BUCOKOCUMETPUYHOI (ysiepeHOoNoiOHOI 30BHIIIHBOI 060JI0HKU Ta BHYTPIIHbOI CTPYKTYPH 3 OJHOTO
abo kinbKox aromis. Haii6inei crabinbuumu € (AIIBVI)13, (AIIBVI)33 Ta (AIIBVI)34. 'any3b BUKOPUCTaHHS -
CIIEKTPOCKOIIiS KpUCTAJiB, HAHO(POTOHIKA, ONTOEJIEKTPOHIKA.

2. Object of investigation - semiconductor crystals of oxides, phosphides, iodides, AIIBVI compounds and their
nanostructures. The purpose - the study of the processes of light interaction with excitonic and biexcitonic
elementary excitations in semiconductor crystals and nanostructures in wide intensity range. The theoretical
methods, numerical models, spectroscopic methods including pico-and femtosecond spectroscopy, electron and
scanning-probe high resolution microscopy, mass-spectroscopy, X-ray analysis. The existence of excited states of
excitonic molecules is demonstrated for the first time by direct method of giant two-photon absorption.
Spectroscopic manifestation of the existence of new mechanism of resonant exchange of excitation energy in
inelastic scattering of excitonic molecules is found. Direct measurements of thermalization time of resonantly
excited "cold" excitonic molecules in b-ZnP2 are performed for the first time. The lifetime of excitonic molecules
in the ground and excited state isdetermined. A new kind of polaritonic phenomena arising from formation of the
two-photon-biexciton polaritons have been theoretically and experimentally studied. Collective effects with
participation of "ultracold" excitons have been studied in luminescence spectrum of Cu20 crystal under resonant
excitation. The possibility of application of size-selective photochemical etching for preparation of semiconductor
nanoparticles with desired size has been demonstrated. New type of the binary compound (AIIBVI)n nanoclusters
which consist of high symmetry fulleren-like external shell with one or more atoms inside has been found. The
most stable clusters are (AIIBVI)33 and (AIIBVI)34. Application domain - the spectroscopy of crystals,
nanophoptonics, optoelectronics.
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