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Iara peecrpaunii: 26-09-2017

1. ETaniy BUKOHAHHS

Homep etany: 2

Hasga erany: JIoc/i)KeHHS ONITUYHUX Ta HEJIHIHO-ONTUYHMX BJIACTUBOCTEN CUHTE30BaHUX HAHOKOMITIO3UTIB HA OCHOBI
HaHOYaCTUHOK 6JIarOPOJHUX METAJiB, 30KpeMa ix Ky6iqHOi HeJliHiHOI CIIPUIHATINBOCTI, B yMOBaX 30yI>)K€HHSI HAHOCEKYHAHUMU

JIa3€PHMMH iMITyJIbCaMU B 3aJIEKHOCTI Bifl CTYKTYPHUX IIapaMeTPiB HAHOKOMO3MUTIB.
IToyaTok erany: 03-2016
3akiHueHHs eTany: 12-2016

Bup, 3BiTHOTO ZOKyMeHTa: [IpOMDIKHMIT 3BiT

2. BukoHnaBsenp

Hassa oprasnisanii: [HctutyT ¢isuku HAH Vkpainu

Koz €IPIIOY /IITH: 05417302

IlignmopsakoBaHicTk: HanioHanbHa akasieMis HayK YKpaiHu
Appeca: 03680, MCII, m.Kuis, npocnekr Hayku, 46
Tenedon: 525-12-20

E-mail: fizyka@iop.kiev.ua

3. BnacHuk peayabtartiB HIJKP (mpoaykirii)

Hassa opranisanii: [HcTuTyT ¢isuku HarjjoHanbpHoI akagemii Hayk Ykpainu
Kog, €IPIIOY /IIIH: 05417302

Appeca: npocniekt Hayku, 46, M. KuiB, KuiBcbka 0611, 03680, YkpaiHna
IlizgnopsakoBaHicTk: HanioHanbHa akaieMis HayK YKpaiHu

Tenedon: 380445251220

Tenedon: 380445251589

E-mail: fizyka@iop.kiev.ua

WWW: http: / /www.iop.kiev.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

Hanpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruyHmii 06car dinaHcyBaHHS 3a 3BiTHHH eTam: 119 TuC. IpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

JociisKeHHsT KBaHTOBO - PO3MIDHMX Ta HEJIHIHO - ONTUYHUX BJIACTUBOCTEN CKJIAJHAX HAHOYACTMHOK Ta iX MacWBIB TUILY
"KBAaHTOBE TBepJie TijI0" Ha OCHOBI A2B6 HamMiBIPOBIIHUKIB Ta 61arOPOIHUX METAJIB SIK MaTepialbHUX CEPENOBUIL, HAaHOPI3UKHU Ta

HaHOEJIEKTPOHIKHU.

Ha3sBa po6oTHu (aHrJI)

The study of quantum - dimensional and nonlinear - optical properties of complex nanoparticles and arrays such as "quantum
solid" based on A2B6 semiconductors and noble metals as the material media nanophysics and nanoelectronics.

Pedepar (yxp)

Ha ppyromy erami mpoexTy Oysii CHHTE30BaHi HaHOCTPYKTYPOBaHi marepianu i3 3amaHor0 Mopdouiorieo i ¢iznko-xiMivHUMU
BJIACTUBOCTSIMU, 30KpEMa HAHOYACTHMHOK 30JI0Ta (Au) i3 3a7aHOI0 KOHLEHTpaljelo Ta (OpMOI0 (HAHO3IpKM Ta HAHOKBITH).
[IpoBeieHO OOCIiIKEHHSI ONTUYHUX CIIEKTPIB TOIVIMHAHHS OJHO Ta 0araTolapoBUX CTPYKTYp i3 "HaHO3ipkaMu' 30JI0Ta,
MOCaIPKEHUX HA CKJISIHI MigKIangKy. BusBieHi 3MiHM B CHEKTPaJILHOMY NOJIOKEHHI i (pOpMi MIa3MOHMX CMYT B 3aJIEXKHOCTI Bif
YycjIa MOHOUIAPIB Y TOCHIIPKYyBaHUX CTPYKTypax. [Ipy BUKOPUCTaHHI HAHOCEKYH/IHOTO JIa3€PHOT0 BUIIPOMiHIOBaHHS (J1IM61a=532
HM) TIPOBEJEHO BHMIDIOBaHHS ONTWYHOI KybiuyHOi HesiHiHOCTI Ha mIiBKax "HAHO3ipoK" 30JI0TA MpHM pi3HIN MIiIBHOCTI
HaHOYACTMHOK B LUX IUIiBKaX. OJep>KaHO JOCUTh BHUCOKi 3HaY€HHs KoedillieHTa KybiuHOi HesiHifiHOi CIpMIAHATIMBOCTI: Re
rama(3) = 3x10-6 esu Ta Im rama(3) = 9,35x10-5 esu. Crin ckasaTH, IO HA OCTPIBIEBUX IJIiBKaX 30JI0Ta, CHUHTE30BaHUX METO/IOM
Bimnasny cyninpHOI HanuIeHoi IIIiBKM HaMu paHilne 6ysu oTpuMaHi Buii 3HaveHHs Re xi(3) nmpu nsam6pa = 532 HM (Re xi(3) = 8x10-
5 esu), mpore JiHIHI BTpaTW Ha MOIJIMHAHHS Ta PO3CISIHHA Yy BUIAQIKy HAHO3IpOK B TPU Pa3u HIDKYI, HDK Yy BHIAIKY
HaHOCTpIiBLEBUX IIMBOK. [IpOBEEHO YIOCKOHAJIEHHS TEXHOJIOTi OTpUMMaHHSI IOPYBATUX IUIIBKOBUX CTPYKTYp Ha OCHOBI
cpepruyHUX MieIeKTPUYHUX SAEep 3 OCAIKEeHUMU Ha iX MOBEpPXHi KBAaHTOBUMH TOYkamMu A2B6 HamiBIPOBITHUKIB. JJOCiIKeHHS
€KCUTOHHMX IPOLECIB B TaKUX ME30IIOPUCTUX CTPYKTYPax 3 KBAHTOBUMU To4Kamu CdS 103BOINIM PO3KPUTU NPUPOLY (Pa3oBOro
(mepKoJILiHOrO) Mepexojy €KCUTOHIB Ta 3HAWTH BiANOBiIHI KPUTMYHI KOHLEHTpalii HaHOYaCTUHOK. OTpUMaHi pe3yJbTaTh
MOXYTb OYTM KOPMCHUMU IIPU MOSICHEHHI (Qi3WYHUX INpOLECiB y cucTemax (PoTOBOJBTAIKA 3-TO TOKOJIHHS, € BifOyBa€eTbCs

PO3iJIEHHS €JIEKTPOHIB Ta AipOK MPY MOIVIMHAHHI COHSIYHOTO CBITJIa
Pedepar (aHrI)

At the second stage of the project, nanostructured materials with a given morphology and physical and chemical properties, in
particular gold nanoparticles (Au) with a determind concentration and shape (nano-stars and nanoclustes) were synthesized.
The study of optical absorption spectra of one and multilayered structures from gold nanosized objects placed on glass
substrates was conducted. The changes in the spectral position and the shape of the plasmonic bands depending on the number
of monolayers in the investigated structures are detected. By using nanosecond laser radiation (? = 532 nm), measurements of
optical cubic nonlinearity on nanosize films of gold at different densities of nanoparticles in these films were performed. The
values of the coefficient of cubic nonlinear susceptibility are quite high: Re? (3) = 3 ? 10-6 esu and Im? (3) = 9.35 ? 10-5 esu. We
must say that on island films of gold, synthesized by the annealing of a continuous spray film, we previously obtained higher
values of Re? (3) at ? = 532 nm (Re? (3) = 8 ? 10-5 esu), but the linear absorption and scattering in the case of nanostars is three
times lower than in the case of nanoislands films. Improvement of the technology of obtaining porous film structures on the
basis of dielectric spheres with quantum dot A2B6 semiconductors deposited on their surface. Investigations of exciton
processes in such mesoporous structures with quantum dots of CdS allowed us to explane the nature of the phase (percolation)
transition of excitons and to find the corresponding critical concentrations of nanoparticles. The obtained results can be useful
in explaining physical processes in photovoltaic systems of the 3rd generation, where the separation of electrons and holes
occurs when absorbed by sunlight.



Inpexc YIK: 537.311.322, 537.311.322;535.3

Kopau TemarnuHux pyopuxk HTI: 29.19.31
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiii (yKp): BockoHasieHa TEXHOJIOTisI Ofiep>KaHHs TOHKMX IIJIIBOK OJIHO- Ta 6araTolapoBUX CTPYKTYP i3
"HaHO3ipKamu" 30J10Ta, IOCAKEHUX Ha CKJISHI MiIKIaNKU. BoOCKOHaNeHa TeXHOJIOris OTpPUMaHHS OPYBATUX IJIiIBKOBUAX
CTPYKTYp Ha OCHOBi C(DEPUYHUX Ji€JIEKTPUIHUX STEP 3 OCAIKEHUMHU HA iX IOBEPXHi KBAHTOBUMU TOUYKamu A2B6

HaIiBIPOBiJHUKIB.

Hassa npoaykuii (aurJi): Improved technology for creation thin films of one and multilayer structures of gold nanostars objects
placed on glass substrates. Improved technology for creation porous film structures on the basis of spherical dielectric nuclei
with quantum dot A2B6 semiconductors deposited on their surface.

OuiKyBaHi pe3yJIbTaTH:
Tanyss 3acrocyBanHs: 72.19

Onuc npozykuii (ykp): [lepiua TexHosoris nepezbadyae CTBOPEHHSI HAHOYACTUHOK 30J10Ta Y GopMi HaHO3ipok. OTpUMaHi IJIiBKU
SIBJISIIOTh COOO0I0 OJIHO- Ta 6araToIapoBi CTPYKTYPH i3 "HaHO3ipKamMU" 30J10Ta, TOCAIKEHUX HA CKJISHI Mifknagku. Jipyra
TEXHOJIOTisl Iepeibayae CTBOPEHHS IOPYBATUX IJTIBKOBUX CTPYKTYP Ha OCHOBI CpepUyHUX JlieJIeKTPUYHUX SIep 3 OCAIPKEHUMU

Ha iX IOBEpXHi KBAaHTOBUMH TOYKaMHU Pi3HOI MIiJILHOCTI Ta KOHLIeHTpaLii A2B6 HamniBIpOBiJHYUKIB.
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3git no HIIJKP

Bruposagskenns HTII: BnposamxeHo

CTpOKH BIIPOBaJAKEHHS: 5 POKIB.

Bupo6HuK npoaykuii: InctutyT disuku HAH Ykpainu

CnoskuBavi npoaykuii: HaykoBo-gocifHi iHCTUTYTH

IlepcniekTuBHI puHKHU: YKpaiHa, €8pona, CHJ.

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriisipHi HIJIKP
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Liakhovetskyi, V.I. Rudenko, V. Styopkin, "Linear and nonlinear optical properties of composite thin films PdO/Pd". International
research and practice conference "Nanotechnology and nanomaterials". Ukraine, Lviv, 24-27 August, 2016, 146; M.S. Brodyn, A.O.
Borshch, V.R. Liakhovetskyi, V.I. Rudenko, V.I. Volkov, M.V. Volovyk, A.P. Miroshnichenko. "Linear and nonlinear properties of
semiconductor thin films PdO". The jubilee 10-th International conference "Electronic processes in organic and inorganic
matherials", Ukraine, Ternopil, 23-27 May, 2016, 158.

8. 3BiTHa JOKyMeHTalist

KinpKicTh cTOpiHOK B 3BiTi: 104

Mosga 3BiTy: YKpaiHCbKa



KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHi BiOMOCTI

IlepeJiik opraHisaniifi-crliBBUKOHAaBIIiB

Hassa opraHni3anii: [HCTUTYT MOHOKpucTasnis HAH Ykpainu

Kogm, €IPIIOY /IIIH: 00210217

Appeca: npocr. Hayku, 60, M. XapkiB, XapkiBcbKuil p-H., XapKiBcbKa 0071., 61072, YkpaiHa
IlignopsaxoBaHicTs: HanioHanbHa akafieMis HayK YKpaiHu

Tenedon: 380573410314

WWW: http: / /www.isc.kharkov.ua

IlepeJiik 0Ci6O-BHKOHABIIiB
Beskposuuit Onekciit CepriiioBuy
Bonpap Mukosa Bosogumuposuy
bpopuu Muxaino CemeHOBUY
JIsxoBeupkuil Bomopumup Pomanosny
MarBeeBcbka Heonina AnaTosieBHa
MareiityeHko ITaByio Bikroposud
Pynenko BaseHTuH IBaHOBUY

CrporkiH Biktop IBaHOBUY

KepiBHHK opraHisamii:
Suenko Jleonin IleTpoBrny
KepiBHHKH pOoGOTH:

Bponux Muxaino CeMeHOBUY

KepiBHHK Bigziny peecTpanii HayKoBoi AisabpHOCTI

Opuenko T.A.
YkpIHTEI




