O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuMH 061ikoBHI HOMep: 0214U000452
Jep>kaBHUH peecTpanifinuii Homep: 0113U000909

Bigkpura

Dara peecrpanii: 05-03-2014

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa erany: Ontumizanist pisuko-xiMiuHKX TapaMeTpiB Ta TEXHOJIOTIYHUX PEKMMIB OTPUMAaHHS HAHOCTPYKTYP
HaMiBNPOBiIHMKOBUX MaTepiaiB XiMiYHUM TpaBieHHsIM (XT), KOHILeHTpallii KBAaHTOBUX TOYOK B HAHOKOMIIO3UTAX Ta

BIOCKOHAJIEHHSI 3aXUCHUX i 6ypepHuX mapiB CBITIIOBUIIPOMIHIOIOUHUX CTPYKTYP.
IToyaToxk eramy: 01-2013
3akiHueHHs eTamy: 12-2013

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHnaBsenp

HasBa oprasnisanii: [HcTuTyT isuKu HaniBnposigHMKiB iMeHi B.€.JlamkapsoBa HAH Vkpainu
Koz €PIIOY /IITH: 05416952

MignopsaxoBanicTs: HallioHanbHa akanemis Hayk YKpaiHu

Agnpeca: ip. Hayku 41, 03028, M. Kuis-28

Tenedon: 525-40-20

Tenedon: 5258342

E-mail: info@isp.kiev.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoaykiiii)

Hasga opranisanii: HanioHanbHa akageMis HayK YKpaiHu

Kom €IPTIOY /IITH: 00019270

Appeca: ByJ1. Bosomumupcnka, 54, M. Kuis, Kuiscbka 061., 01030, Ykpaina
MignopsaaxosaHicTe: KabineT MiHicTpiB Ykpainu

Tenedon: 380442350981

E-mail: prez@nas.gov.ua

WWW: http://nas.gov.ua

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcraBa aJ1s1 mpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(ro;IOBHMMU PO3INIOPSIAHUKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsm ¢iHaHcyBaHHs: 2.3 - BUKOHaHHSI POOIT 3a iep>KaBHUMU LiIbOBUMU IIPOrpaMaMu



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynmii o6car dbinaHcyBaHHS 3a 3BiTHHH eTam: 120 THC. IpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

"Po3po6ka METOIUK (POPMYBAHHSI HAHOCTPYKTYPOBAHUX 00'€KTiB Ha [TOBEPXHi HaMiBIPOBiAHUKIB TUITY A2B6 MeTojaMu XiMi4HOTO
TpPaBJIEHHS Ta KOJIOIIHOTO CHUHTE3y B PO34YMHaX, BIIPOBAIKEHHS iX B TBEPZOTiJIbHI Marpuui i JOCHIIKEHHS ONTUYHUX Ta

€J1eKTPOPi3NYHUX BIaCTUBOCTEHN"

Ha3sBa po6oTHu (aHrJI)

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.

Pedepar (yxp)

3Bit npo HIP: 51 c., 17 puc., 5 Taba., 10 mxepen. O6'exT mocuimxkeHHs - npouecu GOPMyBaHHS HAHOCTPYKTYPOBAaHUX O0'€KTIB Ha
noBepxHi MoHOKpuctaniB CdTe Ta tBepaux po3umHiB ZnxCdl-xTe MeTomamu XiMi4YHOTO TpaBJIEHHS, CBiTJIOBUIIPOMIHIOIOYi
BnactuBocTi HaHokpuctaznis CdTe, CdS Ta CBIT/IIO-BUIPOMIHIOIOYI CTPYKTYPH, SIKi MICTATh 4YMCTi 260 3'€qHAHI 3 aHTUTIIAMHU
KosI0imHI KBaHTOBI Toukn CdSe B 0GosioHLI ZnS, BUCYIIEHi Ha TBEPAMX Migkiaafkax. Mera po6GOTH - po3pobka ePeKTUBHUX
MeTOIVK (POPMYBAHHS HAHOCTPYKTYPOBAaHUX O0'€KTiB Ha MOBEPXHI MOHOKPHUCTAJIIB HAMIBIIPOBiGHUKIB A2B6 MeTogamu xiMiYHOTO
TPaBJIEHHs, KOJIOIZHOTO CHHTE3y HAHOPO3MIDHUX HAaIiBIPOBIIHUKOBUX MarepianiB AZ2B6 3 HacTynmHOMO iHKOpHopalieio B
TBEPLOTUIbHI MaTpulli Ta IOCJIIPKEHHS! CBITJIOBUIIPOMIHIOIOUMX BJIACTUBOCTEM OTPMMAHMX HAHOKOMIIO3UTIB. Meroau
IOCIiIPKEHHS - Tpo@inorpadiyHuil Ta MIKPOCTPYKTYPHUI aHAi3M, ClIeKTpU GOTOMIOMiHECLIEHLIii B IIMPOKIiN 0671aCTi TEMIIEpPaTyp
(T = 4,2-300 K) 3 BUKOpHCTaHHSIM JIa3€PHUX JHKepeJl 30yIKeHb, KOMOiHalliliHE PO3Cil0OBaHHS CBiTJa. AHOTAlis: po3po6JIEHO Ta
ONTHAMIi30BaHO €(EKTUBHI METONMKN (POPMYBAHHSI HAHOCTPYKTYPOBAaHUX O0'€KTIiB Ha NMOBEPXHi HaliBIPOBiAHUKIB A2B6 meTomamu
XiMiYHOro TpaByieHHs. [lokasaHo, 1O IPU 3aCTOCYBAaHHi KOMOIHOBAaHOrO METOHY XiMiKO-MeXaHiYHOro i ximiko-JguHamiuHOTrO
noslipyBaHHsi MoHokpucrtanie CdTe Ta TBepgux po3uuHiB ZnxCdl-xTe HOBUMHK po3po6ieHUMMM TpaBHUKamu H202-HBr-
PO3UMHHUK OTPUMYETbCSI NOBEPXHSI 3 HAHOPO3MIPHUM pesibepoM, Ha SIKill (POPMYIOTbCSI HENEpiogWyHi ro4acTi HAHOYTBOPEHHS
pi3HuX po3mipiB. Po3pobieHo meToauky cuHTedy HaHokpucTaliB (HK) CdS:Cu ta CdS:Zn B nojiMepHUX MaTpULSIX, IPOBEEHO
KOMIIJIEKCHi JIOCTIiI>KEHHSI CIeKTPiB ONTUYHOro IorjavHaHHs Ta QoromomiHecuenii HK CdS B 3asmeskHOCTi Bin KoHIeHTpaii
BBeJeHUX JoMimok Cu i Zn B mexax (1-10) %. BcranosineHno, mo pomimka Cu 3ocepemKyeTbcs Ha noepxHi HK, nmacusyroun
IedeKkTy BakKaHCITHOrO THUIY, SIKi € [IOBEPXHEBMMU BUIIPOMIHIOBAJIbHUMHU LiEHTpaMu. Iloka3aHo, M0 NOMIIIKA LIMHKY, HaBIaKH,
npoHukae B 06'em HK CdS, cTBopioioun Npu 11bOMY JI0OAATKOBI IOBEPXHEBi 1e(PEKTH - LIEHTPU BUIIPOMIHIOBaJIbHOI peKOoMOiHallji.
BCTaHOBJIEHO 3aJIEXKHICTb JIIOMIHECLIEHTHUX XapaKTEPUCTUK 6io-KoH'loroBaHux KT Bij TpUBajoCTi Ta TeMIlepaTypu TEPMIYHOTO
Bignasny. [TokasaHo, 110 HANOIIbII ONTUMAIBHUM PEXKUMOM OOPOOKHU CBITJIO-BUIIPOMIHIOIOUUX CTPYKTYP 3 6i0-KoH'toroBannumu KT
€ onpomiHeHHs 3a Temreparypu 40-60?C cBiTsiom 3 obsacti BiacHoro norauHaHHs KT NpoTsrom AeKisibKoX rofvH, a Hai6inbm
ONTUMAJIPHUMU TMiAKJIaAKAMU € TIoJipoBaHa Si IUIaCTWHA Ta IpeIMeTHe CKJIOo. BcraHoByieHO, mo TepMiYHME Bifgman 6io-
koH'1oropaHux KT crumysmoe iHTepaudysilo KOMIOHEeHTiB Ha rereporpanuni CdSe/ZnS, a nmornuHanHs cBitia B KT mig uac
BiiIasly CTUMYJIIO€ OKHMCJIEHHS siipa Ta NepeuKkopkae mpouecam iHTepaudysii. [IporHosHi npumyieHHs Ipo pO3BUTOK 06'€KTY
JOCTIIKEHHSI - BOOCKOHAJIEHHSI METONy BUTOTOBJIEHHS CBITJIO-BUIPOMIHIOIOUMX CTPYKTYP, NEPCHEKTUBHUX IJIsl CTBOPEHHS

HOBOT'O BUCOKOYYTJIMBOT'O METOJy peecTpaliii 6i0-KOMIIEKCIB 32 y4aCTIO KBAHTOBHX TOYOK.
Pedepar (aHra)

Report of scientific research work: 51 p., 17 fig., 5 tabl.,, 10 sources. The objects of research are the nanostructured objects
formation on the CdTe single crystals surface and ZnxCd1-xTe solid solutions by chemical etching, light-emitting properties of
CdTe, CdS nanocrystals and light-emitting structures that contain pure or combined/connected with antibody-colloidal CdSe
quantum dots in the shell of ZnS, dried on solid substrates. The purpose is to develop the effective methods of forming



nanostructured objects on the surface of AIIBVI semiconductors single crystals by chemical etching, colloidal synthesis of
nanosized semiconductor materials AIIBVI, followed by incorporation into solid matrices and study the properties of obtained
light-emitting nanocomposites. The investigation methods are profilograph and microstructural analyzes, photoluminescence
spectra in a wide temperature range (T = 4.2-300 K) using laser excitation sources and Raman spectra. Anotation: The effective
methods of nanostructured objects formation on the surface of AIIBVI semiconductors by chemical etching have been
developed and optimized. It is shown that the application of chemical mechanical and chemical dynamic polishing combined
method of CdTe single crystals and ZnxCdl-xTe solid solutions with new developed etchants H202?HBr?solvent obtained
nanoscale surface topography, which formed nonperiodic needle nanoformation of different sizes. The methodology for CdS: Cu
and CdS:Zn nanocrystals (NC) synthesis in polymer matrices A, complex spectra of CdS NC optical absorption and
photoluminescence depending on the concentration of impurities introduced by Cu and Zn in the range of (1-10)% have deen
conducted. The Cu impurity is concentrated on the surface of vacancy-type defects NC passivation, which are surface emitters
centers have been established. It is shown that impurity of zinc, however, enters the amount of NC CdS, creating more
superficial defects of radiative recombination centers. The dependence of the luminescent characteristics of bio-conjugated
QDs on the duration and temperature of thermal annealing have been found. It is shown that the optimal mode of treatment
light-emitting structures of bio-conjugated QDs is irradiation temperature 40-60 ?C with light absorption QDs area for several
hours, and the most suitable substrates are polished Si wafers and glass slide. The thermal annealing of bio-conjugated QDs
stimulates the components interdiffusion in CdSe/ZnS heteroboundary, and light absorption in QDs during annealing stimulates
the oxidation of core and prevents processes interdiffusion have been established. The expected suppositions about the
research object development is the improving method of manufacturing a light-emitting structures, which are perspective to
create a new highly sensitive method of bio-systems registration involving quantum dots.

Inpexc YIK: 544.77, 544.77: 546.48 /24

Kozu tremaruynux py6puk HTI: 31.15.37
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Hassa npoaykiii (ykp): "Po3pobka meToguk GpopMyBaHHS HAHOCTPYKTYPOBAaHUX 00'€KTiB Ha MOBEPXHi HaMiBIIPOBITHUKIB TUILY
A2B6 MeToaMM XiMi4YHOTO TPaBJIEHHS Ta KOJIOIIHOIO CMHTE3Y B PO3YMHAX, BIIPOBAIKEHHS iX B TBEPOTIJIbHI MaTpHULI i

JIOCJIiIPKEHHS ONITUYHUX Ta €J1IEKTPOQI3NIHUX BIACTUBOCTEN"

Hassa npoaykuii (anrui): 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.

OuiKyBaHi pe3yJIbTaTH:
Tanysp 3acTocyBaHHs: TexHOJIOrISI HAHOMAaTEpiaiB

Onuc npozykuii (ykp): Metonuka GpopMyBaHHS HAHOCTPYKTYPOBaHHUX OG'€KTIB Ha ITOBEPXHi HaMiBIIPOBiTHUKIB A2B6 MeTomamu

XiMi4HOTO TpaByieHHs. MeTonuka cuHTe3y HaHokpucTamniB CdS:Cu tTa CdS:Zn B nosiMepHUX MaTPHUIIX,
ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Crapis 3aBepmenocti HTII: 3git o HIJKP

Bruposagskenns HTII: He BnposamkeHo

Ctpoku BrpoBamykeHHs: Buznauae HAH Vkpainu

Bupo6nuk npoaykuii: IOH im. B.€.JlamkaproBa HAH Ykpainu

Cro>kuBavi mpoAyKuii: BUpoOGHMKY HaNiBIIPOBITHUKOBUX MTPUIIATB.

IlepcnexkTuBHi puHKU: YKpaiHa, CHJI, kpainu €Bponu

IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 0OTOBOpamMU

®opmu Ta ymoBH nepepaui npozykuii: CriiibHi HIJIKP

7. Bi6siorpagiyHuii onuc



8 CT. B HAYKOBUX KXypHaJlaxX

8. 3BiTHa JOKyMeHTaMList

KisbKicTh CTOPiHOK B 3BiTi: 51
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
€pmaxos B.M.
Bopkosceka JI.B.
Bynsynax C.I
Baxusaxk H.JI.
Hemunna JIA.
Kamntyyk C.M.
Kanym O.A.
Kop6yrsik [I.B.
Kopcynceka H.O.
Kprouenko [O.B.
Kypuk A.O.
Maszapuyk L.O.
Mopo3zoscbka B.JI.
[ManaTHwnii B.M.
Crapa T.P.
Crpariituyk L.B.
Tomamuk 3.0.
Tpimyx JLI
llep6una JI.B.
Smnn AL

KepiBHHK opraHi3ariii:
Mauysin Bonogumup ®enoposuy
KepiBHHKH po6OTH:

Tomammk Bacune MukosaitoBuy (1. X. H., mpogecop)

KepiBHuK Bigainy peectpanii HaykoBoi gisibpHOCTI

IOpyenko T.A.
YKpIHTEI




