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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

SIBua nepexnocy eHeprii B 6araTomapoBUx CTPYKTypax Ha OCHOBI HAHOYACTMHOK METaJIiB Ta HalliBIPOBiJHUKIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Energy transfer in the multilayered metal and semiconductor nanostructures

PedepaT ykpaiHCbKOIO:

BcTaHOBIIEHO, MO KOHAYKTOMETPUYHUI KOHTPOJIb CUHTE3Y HAaHOPO3MipHUX KpucTaliB CdTe 1o3BoJIsie 3HaYHO
MOKPAIIUTH iX SIKICTh, 3aBISIKM TOYHOMY BU3HAY€HHIO CITiBBiZHOLIEHHS HEOOXiIHUX IIPEKyPCOPiB. 32 JOTIOMOT0I0
METOJly MaTeMaTUYHOro I1aHyBaHHs (Metog, lledpde) ontumizoBano ymosu cuntedy H4 CdS/L-Cys i3
IIPOTHO30BaHMMMU BJIACTUBOCTSIMHY, & CaMe: BU3BHAUEHO 06J1aCTi CTabiIbHUX Ta HECTA0IIbHUAX KOJIOIIHMX PO3YMHIB
HY CdS/L-Cys B 4aci, 0iep>KaHUX y MOTEHLIHO OKUCIIOBAJIbHUX YMOBaX. BUKOpUCTaHHS NOLATKOBOTO
npexkypcopy Na2EJITA nin yac cuHTesy HaHo4acTUHOK CdS 103BoJ1sie OTpUMaTH 6isbll CTiliKi KOJIOiIHI pO3YuHU Ta
[TOKPALIUTHA MOHOJIUCIIEPCHICTb CUCTEMHU 3a HU3bKUX KOHLeHTpanii NaZEJITA. BctaHOB/IEHO, IO ZOMIHYIOUMM
MEXaHi3MOM €HEProoOMiHy MK HaNiBIIPOBIIHUKOBUMU 1 METAJIYHMMU HAHOYACTMHKAMU € PE30HAHCHUN
0€e3BUINPOMIHIOBAIbLHUI TPaHCPEP eHeprii, TPy YoMy HOro e(peKTUBHICTb CYTTEBO 3aJIEXKUTD BiJl CTyIEHS
HaOJIMKEHHS CUCTEMU JJO PE30HAHCHUX YMOB, 8 TAKOX BiZICTaHi Mi’K JIOHOPHMMHU I aKL|e[ITOPHUMHU YaCTUHKAMU.
BusHaueHO KOHCTAHTU €(EKTUBHOCTI EHEProoOMiHy [JIsl CUCTEM, 1[0 MiCTSITh KBAHTOBI TOYKY i3 pPi3HUM
PE30HAaHCHUM BUIIPOMIHIOBaHHSIM, a TaKOX pafiyc dbopcrepa. TpuBasicTb cTafii IpOMUBKY IPU HAHECEHHI
KOMITO3UTHUX IJTiIBOK a7iCOPOLiiHNM METOJOM "IIap 3a MapoM” Moke 6yTU CKOpoYeHa J10 2-3 XB, OCKIJIbKY caMe
IIPOTSITOM 11bOTO YaCy BifIOyBa€ThCs AeCOPOLisl C1a0KO3B's1I3aHMUX MOJIEKYJI 3 TIOBEPXHi IJIiBKYU. Lle mo3BoIsie
CKOPOTUTHU YaC HaHECEHHS IJIiBOK, 6€3 BTpatu ixX skocTi Ha 10 - 20 %. [Toka3aHo, 1110 y TBEPAUX reTEPOILIiBKax
"HaMiBIPOBIIHUK - MoJliMep", "HaMiBIIPOBIIHUK - MIOJIiMEP - MeTal" Mae Micie "¢pbopcTepiBcbKuil” TpaHchep

€Heprii, 0 Jae MOXKJIMBICTb OTPUMYBaTA MOHOXPOMATHUYHY JIIOMIHECLIEHIIIO Ta IOKPAILyBaTH ii BUXIZ.

Pedepar aHIJ1iHCBKOIO:

Conductometric control synthesis of nanoscale CdTe crystals can significantly improve their quality as a result
precise value necessary precursors. Using the method of mathematical planning method (Scheffe) optimized
synthesis conditions for low dimentional CdS / L-Cys with predictable properties, namely defined region of stable
and unstable in time colloidal solutions NPs CdS / L-Cys were obtained in potentially oxidizing conditions. Use
additional Na2EDTA precursor during synthesis CdS nanoparticles provides a more stable colloidal solutions and
improve monospersnist system at low concentrations of Na2EDTA. It was found that the dominant mechanism of
energy transfer between the semiconductor and metal nanoparticles is resonant nonradiative energy transfer,
with its effectiveness dependent on the approaching the resonance conditions, as well as the distance between the
donor and acceptor particles. Constants of energy efficiency for systems containing quantum dots with different
resonant radiation and Foerster radius were determined. We figured out that duration of washing stage of
composite films adsorption method "layer by layer" can be reduced to 2-3 minutes, because during this time there
is desorption of weakly bound molecules from the surface of the film takes plase. This reduces the time of
deposition of films without any loss of quality by 10 - 20%. It has been shown that solid heterofilms
"Semiconductor - polymer", "Semiconductor - polymer - metal" demonstrate FRET transfer of energy that enables
to obtain monochromatic luminescence and improve its output.
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