O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0213U007030

Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 21-03-2013

II. Etran BukoHauus JIiP
Homep eramny: 1

HasBa eramny: "Po3po6ka crioco6is BripoBamkeHHs: HK A2B6 3 K0J10iHOTO po3yrHy B MosliMepHi, KpucTtasivti a6o

amop(Hi MaTpulli pi3HOTrO THUITY i JOCIiAKEHHS CIIEKTPIB POTO- Ta €JIEKTPOJIIOMIHECHEHLIii OTPMMAaHUX CTPYKTYP"
IToyaTok eramy: 04.2012
3akiH4YeHHs eTamy: 12.2012

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BIT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: [HCTUTYT (isnKyu HaNiBIPOBiAHMKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Koz, 3a €IPIIOY: 05416952

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuzis HauioHanbHOI akagemii Hayk YKpainu
Imentudikarop ROR: He zacrocoyerbcs

Po3mip opranisanii:

Tenedon: 525-40-20, 5258342

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHa akaziemiss HayK YKpainu
Koz 3a €JIPIIOY: 00019270

Micue3Haxoa>KeHHS: By/. Bosogumupcnka, 54, m. Kuis, Kuiscbka 06:1., 01030, Vkpaina
dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380442396594, 380442343243

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

Hanpsam ¢inancyBaHHS: 2.3 - BUKOHAHHS POGIT 3a I€PKABHUMU LiJIbOBUMHU [POrPaMamMu
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamHoi kiacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

GakTuunMi 06car ¢piHaHCyBaHHS (THC. TPH.): 120




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

"Po3pobka MeTO MK (POpMyBaHHSI HAHOCTPYKTYPOBAaHUX 00'€KTiB Ha IIOBEPXHi HaNiBIPOBiAHUKIB TUILY A2B6
METOAAMU XiMIYHOTO TPaBJIEHHS Ta KOJIOIIHOTO CUHTE3Y B PO34YMHAX, BIIDOBAJPKEHHS iX B TBEPIOTIIbHI MaTpuLi i

IOCJIiIPKEHHS ONTUYHUX Ta €J1eKTPOPi3UUHUX BIACTUBOCTEN"

Ha3zBa po6oTH aHTIJIilICbKOIO:

Formation methods development of the nanostructure objects on the II-VI semiconductor surfaces by the
chemical etching and colloidal synthesis in the solutions, their introduction in solid state matrix and investigation
of their optical and electrophysical properties.

Pedepat ykpaiHCbKOIO:

3BiT npo HIP: 45 c., 18 puc., 5 Tabi., 25 mxrepen. O6'eKT LOCITIKEHHS - IIPOL,ECH CUHTe3y HaHO4YacTUHOK CdS i
CdSe B k0710i7HUX PO3YNHAX; CBITJIO-BUIIPOMIiHIOIOUi CTPYKTYPY, SIKi MiCTSITh YMCTi 260 3'eqHaHi 3 aHTUTIIaMU
KoJoinHi KBaHTOBi Touku CdSe i CdSeTe B 060710111 ZnS, BUCYIIEH] Ha IIJIaCTUHI KpUcTaliyHoro Si. MeTa po6oTH -
PO3pOOKa TEXHOJIOTIYHUX YMOB CUHTE3y HAHOPO3MipHMX 4aCTUHOK CdS 3 BUKOPUCTaHHSIM Pi3HUX KOHLIEHTPALii
IIpeKypcopiB coJiel kaamiio Ta TiocysnbdaTy HATpilo, 3i cTabisizalielo KOIOiGHUX PO3YNHIB Y MOMEHT [IepEepUBAHHS
peaxuii abo 6e3 Hei, a TaKOXX JOCJiIKeHHS BIUIMBY YMOB CUHTE3y Ha iHTEeHCUBHICTb (poTomominecuenii (PJI)
HaHodacTuHOK (HY) CdS; cuHTe3 HaHouacTUHOK CdSe B MilesI0NoiOHUX CTPYKTypax, YTBOPIOBAaHMX IIOBEPXHEBO-
AKTMBHUMHU I0JIiMEPaMU B BOJHHUX Ta OPraHiYHUX PO34MHAX; JOCIIKEHHS BILJIMBY TPUBAJIOCTI 30€epiraHHs Ha
JIIOMiHECLI€HTHI, ONITUYHI Ta CTPYKTYPHi XapaKTePUCTUKHU CBIiTJIO-BUIIPOMIHIOIOUMX CTPYKTYP 3 YUCTUMHU Ta 6i0-
KOH'IOrOBaHUMU KBaHTOBUMHU Toukamu CdSe /ZnS i CdSeTe/ZnS. MeTonu 0oCHiIpKeHHS - POTONOMIHECLEHLI s,
KOMOiHalliliHe po3CiloBaHHS CBiTJa, peHTreHiBCcbKa qudpakiiis . BctaHoBIEHO, 1110 36ibIlIeHHS KOHIIEHTpalliil
IIPeKypCoOpiB IPUBOAUTD A0 3MeHIeHHs inTeHcuBHOCTI OJI konoinHux po3zynHiB HY CdS BHacninok edekry
KOHLeHTpauiiHoro camosracHenHs: ®JI. [TokaszaHo, 10 gucliepciiiHe cepeoBullle Bifjirpae BU3HAYaIbHY POJIb B
npouecax popmyBaHHs momiHecueHTHUX HY CdS B KOJI0iIHMX pO3YMHAX 3a BiZICYTHOCTI JOAATKOBUX
crab6inizaropis nosepxHi HY, a orpumanHs ctabinbHux po3unHiB HY CdS npu BukopucTaHHi ctabinizatopa L-
LycTeiHy MOXJINBE JIULIE B TUCIIEPCITHOMY CepeOBUIL IIOJISPHOrO PO3YUHMKA AUMeTHIIPopMaMminy.
3anponoHoBaHo MeTog, cuHTe3y HY B Miles10noiioHUX CTPYKTypax, yTBOPIOBAaHUX [TOBEPXHEBO-aKTUBHUMU
rosiiMmepamu B BOAHUX Ta OPTaHIYHUX PO3UMHAX, 110 NO3BOJIsIE OTPUMYyBATH HaHO4YacTUHKU CdSe, SKi HE MiCTATb
IOMIIIOK, i, Ha iX OCHOBI, cTabinbHi B Yaci rigpo- Ta oranososi, 3natHi Ko portomominecuenuii. [TokazaHo, mo
3MiHIOIOUM TPUPOY Ta KOHIEHTPALil0 I0BEPXHEBO-aKTUBHUX (DYHKIIOHATIBHUX OJIIrONEePOKCHIIB MOXKHA
KOHTPOJIIOBATH PO3Mip YaCTMHOK HAIIBIIPOBiAHMKA i, BIIIOBIIHO, ONITUYHI XapAaKTEPUCTUKU 30J1iB, 30KpEMaA
inTencusHicTs OJI. BusiBneHo, mo 36ibIIeHHS TPUBAJIOCTi 36epiraHHs CBITIO-BUIIPOMIHIOIOUUX CTPYKTYP 3
KBaHTOBUMU TOYKaMH IIPU3BOIUTS 10 301JIbIIE€HHS BEJIMYVHY CIIEKTPAJIbHOTO 3CYBY CMYTH iX poTosoMiHeceHIji
Ta CIEeKTpaJsibHOro nosyoxeHHs niky CdSe LO ¢poHOHyY, npryoMy 11i 3MiHU € 3Ha4HO GiIbIIMMU 718 6i0-
KOH'IOTOBaHMX KBAaHTOBUX TOYOK. [10Ka3aHoO, 110 BUSBJIEHI CIIEKTPaJIbHi 3MiHM € HACIiTKOM OKUCJIEHHS s1pa
KBAaHTOBOI TOYKH, i 3aIIPOIIOHOBAHMI MEXaHi3M IPUCKOPEHHSI [IPOLIECIB OKMCIIEHHS B 6i0-KOH'IOrOBaHUX KBAHTOBUX

TOYKax.

Pedepar aHIJ1iHCBKOIO:

ABSTRACT. Report of scientific research work: 45 p., 18 fig., 5 tabl., 25 sources. The objects of investigation are the
processes of CdS and CdSe nanoparticles synthesis in colloidal solutions, light-emitting structures containing pure
or combined antibodies with colloidal CdSe and CdSeTe quantum dots in a ZnS shell, dried on Si crystalline wafer.
The purpose of work is to develop the technological conditions of CdS nanosized particles synthesis with different
concentrations of cadmium precursor salts and sodium thiosulfate, with stabilization of colloidal solutions in time
interrupt of reaction or without it, and the study of the influence of synthesis conditions on the



photoluminescence (PL) intensity of CdS nanoparticles (NPs), the synthesis of CdSe nanoparticles in micelle
structures, which are formed by surface-active polymers in aqueous and organic solutions, the influence of
duration of storage on fluorescent, optical and structural characteristics of CdSe / ZnS and CdSeTe / ZnS light-
emitting structures with clean and bio-conjugated quantum dots. The methods of research are
photoluminescence, Raman scattering, X-ray diffraction. It was found that the concentration increasings of
precursors lead to a decrease of PL intensity of CdS NPs colloidal solutions because of the effect of the
concentration damping effect of the PL. It was shown that the dispersion environment plays a decisive role in the
formation of fluorescent CdS NPs in colloidal solutions in the absence of additional stabilizers the NP surface, and
obtain stable solutions of CdS NPs using the stabilizer L-cysteine is only possible in the dispersion environment of
polar solvent dimethylformamide. We proposed a method of NPs synthesis in micelles structures, which are
formed by surface-active polymers in aqueous and organic solutions, that allows obtaining CdSe nanoparticles,
which do not contain impurities, and based on them, are stable in time hydro and orhanozol that are capable to
photoluminescence. It was shown that the nature changing and concentration of surface-active functional
Oligoperoxides can control the size of the semiconductor particles and thus sols optical properties, including PL
intensity. It was found that the shelf life light-emitting structures increasing with quantum dots increases the
value of the photoluminescence spectral-shift and spectral position of the CdSe LO phonon peak, and these
changes are much larger for bio-conjugated quantum dots. It was shown that the detected spectral changes result

from oxidation core quantum dot, and the oxidation mechanism of acceleration is in bio
Inmerc YIK: 544.77, 544.77: 546.48 /24

Koau TemMaTHYHHX PYyOPHK: 31.15.37

KepiBHuUKH po6oTH

BiacHe IIpizBue Im'sa I10-6aTbKOBI: Tomamuk Bacuns Mukosaiiosuy
HaykoBHH CTYIiHB! 1. X. H.

HaykoBe 3BaHHSI: npodecop

InenTudikarop ORCHID ID:

HoparkoBa indopmamist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: "MeTtonuka GopMyBaHHS HAHOCTPYKTYPOBAaHUX 06'€KTIB HA TOBEPXHi
HaliBIPOBIOHUKIB TUITY A2B6 MeTOZaMu XiMiYHOTO TpaBJIEHH Ta KOJIOIZHOTO CUHTE3Y B PO34YMHAX, METOL VKA

BIIPOBAPKEHHSI iX B TBEPIOTIJIbHI MAaTPULli, ONTUYHI Ta eJeKTpoQi3uyHi BIaCTUBOCT]"

Hassa HTII aHr/1ificbKO¥0: Formation methods of the nanostructure objects on the II-VI semiconductor
surfaces by the chemical etching and colloidal synthesis in the solutions, the methods their introduction in solid
state matrix and their optical and electrophysical properties.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'asy3s 3aCTOCYBaHHS: TexHOJIOTis HAHOMATEpialiB
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Po3po6ieHo TexHOMOriYHI yMOBU CUHTE3y HAHOPO3MipHUX YaCTUHOK CdS 3 BUKOPUCTAHHAM Pi3HUX
KOHILIEHTpAalliil TpeKypcopiB coJielt kKaamiio Ta TiocysibdaTy HaTpilo, 3i cTabisizallielo KOJIOifHUX PO3YUHIB Y MOMEHT
[lepepyBaHHs Peakliii, a TAKOXK [OCJIiI>)KEHO BILJIMB YMOB CUHTE3Y Ha iHTEHCUBHICTb (POTOJIIOMiHECLIEHIL]
HaHovyacTuHOK (HY) CdS. Po3po6seHO yMOBU CMHTe3y HaHOYaCTMHOK CdSe B MilesonofioHuX CTPYKTypax,
YTBOPIOBAaHUX [IOBEPXHEBO-aKTMBHUMU MOJIiIMEPaMU B BOAHUX Ta OPTraHiYHMX PO3YMHAX; NOCJiIKEHO BIIJINB
TPUBAJIOCT] 36€piraHHs Ha JIIOMiHECLIEHTHi, ONITUYHi Ta CTPYKTYPHI XapakKTE€PUCTUKU CBIiTJIO-BUIIPOMIHIOIOUNX

CTPYKTYP 3 YACTUMHU Ta 6i0-KOH'IOrOBAaHUMU KBaHTOBUMU Toykamu CdSe/ZnS i CdSeTe/ZnS.
ConiasibHO-eKOHOMIYHA cripsimoBaHicTs HTII:
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
IIpakTHyHa peasnisanis HTII
ITouyaTok eramy: Busnauyae HAH Ykpainu
3aKiHYeHHS eTamy:
Cno>kuBayi npo,quI.li'l': Bupo6HMKM HaNiBNIPOBiZHUKOBUX NPUJIaLiB
I'[epcneK'rnBHi PHHKH: Ykpaina, CH]JI, kpainu €sponu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:



IX. Bi6sriorpadiuHuii onuc

[TomaHo 4 cTaTTi B yKpaiHCBKi XXypHaIn

X. 3aKJII0YHI BiZOMOCTi
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
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Bopkoschbka JI.B.
bynaynsk C.L
Baxuax H.JI.
HOemunHa JI.A.
Kanntuyk C.M.
Kanym O.A.
KopbyTsk [1.B.
KopcyHcbka H.O.
Kprouenko 10.B.
Masapuyk [.O.
Mopo3zoscbka B.11.
[TanmatHui B.M.
Crapa T.P.
Crparinuyk L.b.
Tomamux 3.0.
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[llep6uHa JI.B.
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