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BararomapoBi HAHOCTPYKTYpU MeTaJl-HaMiBIIPOBIAHUK /1711 €(pEKTUBHOTO [IOTJIMHAHHS COHSIYHOIO CBITJIa

Ha3sBa po6oTH aHIJIilICbKOIO:

Multi-Layered Metal-Semiconductor Nanostructures for Efficient Solar Light Harvesting

Pedepar yKpaiHCBKOIO:

PesynbTaToM po60THU € Psif EKCIIEPUMEHTANIBHUX JAHMX IIOL0 ONTUYHUX BJIACTUBOCTEH 6araTomapoBUX
N0JIiMEPHUX IJIIBOK HAa OCHOBi HaHOKpUCTaiB CdTe, ogep;kaHUX METOJOM MOIAPOBOi CaMO36ipK1 IPOTUJIEKHO
3apsIPKEeHUX KOMIIOHEHTIB, 5IKi MOXKyTb OyTU BUKOPUCTAHI SIK JIIOMiHECLIEeHTHI KOHLIEHTPAaTOPY COHSYHOI eHeprii.
3arporoHOBaHO METOJ, IOCTiIKeHHs e(PeKTUBHOCTI aficopOIiii 1oJikaTioHiB Ha TBepii MinKIaaL, IKUI
nepeznbadyae BUKOPUCTAHHS MIJIa3MOHHUX HAHOYACTHUHOK Cpibjia y SIKOCTi MapKepiB HaHeCEHHS NTOJiMepy OJ1s
MiKpOCKOIIii TeMHOTo 1107151. OTPUMAaHO ySIBHY i30TepMy aficop6Liii mosikaTioHy noJi(giMeTuayaniiaMmoHii Xxa1opuay)
Ha IOBEPXHi CKJISIHOI MiAKJIaAKyU Ta [TOKa3aHo, 110 Halle(eKTUBHIllle BKa3aHU [I0JIMED aJicCOPOYETHCSI i3 PO3UMHY,
KoHLeHTpauieo 0,125%, mo 1o6pe y3romKyeThCs 3 pe3yabTaTaMu aTOMHO-CUJIOBOI MiKpockKortii. [TokazaHo, 1m0
BIIPOBAI’)KEHHS HAHOKPHMCTAJIIB y MOJIIMEPHY MaTPULIO MiJ] 4ac OCaIyKEHHS IJIIBOK € 3BOPOTHIM - IMHAMIiYHa
piBHOBara Mix npouecamu afcopolii Ta mecopobiii KBAaHTOBUX TOYOK BCTAHOBJIOETHCS Mprban3HO yepes 100 ¢
BUTPUMKH IiJIKJIAIKU Y KOJIOIZHOMY pPO3uMHi HAaHOKpUCTAiB. JlociIpKeHo (POTOCTAbIIbHICTD OJIIMEPHUAX
KOMIIO3UTIiB Ha OCHOBI HaHOKpucTasiB CdTe pi3HOro po3amipy Ta OKas3aHo, o NpoLecu GepcTepiBCbKOI
€Heproo6MiHHOi B3aeMOii MaIOTh CYTTEBUI BIUIMB HA MIBUIKICTb (OTOOKMCHEHHS HAHOKPUCTAJIIB. [JoCTimKeHO
BIJIUB TEMIIEPATYPY HA ONTUYHi BJIACTMBOCTI KOMIIO3UTHUX IJIiBOK. [I0Ka3aHo, 10 TeMIepaTypHa 4yTIUBICTh
HaHoKpucTainiB CdTe y nosimepHill MaTpuLi HUXKYA, HiX y KOJIOIIHOMY pO34MHi. JloCIiIpKeHO e(pEeKTUBHICTb
TPaHCIIOPTYBaHHS JIIOMIHECLEHTHOTIO CBITJIa Y CEPEAOBUILI IJIiIBKOBOIO KOHLIEHTPATOPA i3 HaIliBIIPOBIIHUKOBAMU Ta
MeTaJlilYHMMU HAHOYACTUHKAMU; TI0KA3aHO, 110 NPUCYTHICTh HAHOYACTUHOK Cpibjia He IPU3BOJUTH [10 36i/IbIIEHHS

OIITUYHUX BTPAT.

Pedepar aHIJIiHCBKOIO:

The result of this work is the set of experimental data concerning the optical properties of multilayer polymer
films containing CdTe nanocrystals, prepared by layer-by-layer self-assembly which can be used as luminescent
solar concentrators. A method of investigation of the adsorption efficiency of polycations on a solid substrates
have been proposed; the method involves the use of plasmon silver nanoparticles as the dark field microscopy
markers of polymer deposition. The imaginary izotherm of polycation poly (dimetydyalilamoniy chloride)
adsorption on the glass surface have been obtained and it have been shown that the higher absorption efficiency
was observed for initial solution concentration 0.125% which is consistent with the results of atomic force
microscopy. It have been shown that the introduction of nanocrystals into polymer matrix is reversible; a dynamic
equilibrium between adsorption and desorption processes of quantum dots comes after 100 s of exposure of the
substrate in a colloidal solution. The photostability of polymer structures based on CdTe nanocrystals of different
sizes have been investigated. We have shown that the energy transfer processes have a significant impact on the
rate of nanocrystals photooxidation. It have been shown that the temperature sensitivity of CdTe nanocrystals in
polymer matrix is lower than the colloid. The efficiency of the fluorescent light transportation in the medium of
films containing semiconductor and metal nanoparticles was studied; we have shown that the presence of silver
nanoparticles does not increase the optical losses.
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