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2. Optical and luminescent properties of CdTe nanocrystals in colloidal solutions and polymer matrices.

Pedepar:

1. lucepTariis npucBsyeHa NOCAIIKEHHIO ONITUYHUX Ta JIIOMiHeCLIEHTHUX BaacTtuBocTeil HaHokpucrtaiis (HK) CdTe,
CUHTE30BaHUX METOLAMM KOJIOIIHOI XiMil y BOZHOMY KOJIOIZHOMY PO3UMHi Ta [IEPEHECEHUX Y NIOJIIMEPHY MAaTPULIO,
i BIVIUBY TEXHOJIOTTYHUX PEXXUMIB CUHTE3Y Ta IiC/ISIPOCTOBUX 0OPOOOK Ha BIIACTUBOCTI TAKUX CTPYKTYp. BusiBieHo
HU3bKOEHEPreTUYHUM 3CyB MaKCUMyMy cMmyru ¢portomominectenuii (OJI) npy 3amep3aHHi BOAHOIO PO3YMHY, 10
mictute HK CdTe, nacuBoBaHi TiOr/1iKOJ€BOIO KUCIOTO0. 3alIPOIIOHOBAaHA MOJIEJb, KA OIIMCYE MOXJIMBI IPOLiECU
HelTpanizauii IoBepXHeBOro 3apsy i 03BOJIsIE AKICHO MOSICHUTY Liel edeKT. ExcriepuMeHTasbHO BCTAHOBJIEHO,
o cryninb gedexrHocti HK CdTe 3pocrae 3i 3meHmeHHsM ix po3mipis. [TokazaHo, mo Tepmoob6pobka HK CdTe,
[IaCHBOBAHUX TiOTJIIKOJIEBOIO KUCJIOTOO, IPUBOAUTD 10 6iMOJAIbBHOTO po3nofiny 3a po3mipamu HK. BctaHoBIEHO
6imopanpHUI po3noin 3a po3amipamu HK CdTe, iHKOpnopoBaHUX y NOJIIMEPHY MAaTPULIIO

nosigianingumerunamoniii xaopugy (I171J1A), B pe3yspTaTi ix TprBaioi BUTPUMKY IIPU KIMHATHI TeMIiepaTypi.



ExcriepyMeHTaIbHO BCTAHOBJIEHO €EKCUTOHHUN MexaHisM goTomomiHecennii HK CdTe, inkopniopoBanux y [TJ1]1A.

ExcriepuMeHTasIbHIMU Ta TEOPETUYHUMU MeTOAAMU J0CimpKeHo 3cyB CToKca B KBaHTOBUX Toukax CdTe.

2. This dissertation is aiming at investigating optical and luminescent properties of CdTe nanocrystals (NCs) having
been synthesized by means of colloid chemistry methods in aqueous colloidal solution and transferred to polymer
matrix, as well as the influence of technologic synthesis modes and post-synthetic processing on the properties of
such structures. The research has revealed low-energy shift of photoluminescence (PL) peak in the freezing
process of the water solution containing CdTe NCs having been capped with thioglycolic acid. The model to
describe probable surface charge neutralization processes and to qualitatively explain this effect has been
introduced. It has been experimentally determined that the defect degree of CdTe NCs increases with their size
decreasing. It has been shown that heat treatment of CdTe NCs, capped with thioglycolic acid results in a bimodal
distribution of NCs sizes. A bimodal sizes distribution of CdTe NCs, having been incorporated into polymer matrix
of poly(dimethyldiallylammonium chloride) (PDDA) as a result of their prolonged exposure to room temperature,
has been defined. The experiment has shown the excitonic mechanism of luminescence of CdTe NCs, incorporated
in the PDDA. The Stokes shift in CdTe quantum dots has been investigated by means of experimental and
theoretical methods.
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