O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUM 00J1iKOBHI1 HOMeP: 0218U002568

Jep>kaBHUH peecTpauiliHUI HOMeP: 0115U003676

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 13-04-2018

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: JlocnimkenHs nudysiitHux nporecis Ta ¢azoBoro rnepexoiy eKCUTOHIB Y MaCHBax KBAHTOBUX
TOYOK A2B6 HamiBIPOBiIHYKIB, IETOBaHUX "aKLENTOpaMU" (HAHOYACTUHKAMU 3 MEHIIOI0 €Heprielo KBaHTOBAHUX

CTaHiB) B yMOBax 0JIM3bKUX A0 MEPKOJILIAHOrO MOPOTy HOCIIB 3apsily Y HU3bKOAi€I€eKTPUYHNAX MATPULISIX.
IToyaToK eramy: 03.2017
3akiHYyeHH4 eTamy: 12.2017

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaHMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIb ¢pisuyHOi 0c06H): IHCcTUTYT Disnkn HAH
Ykpainu

Kopg, 3a €IPIIOY: 05417302

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 525-12-20



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHYBaHHs IOPHUIHYHOI 0coou (a6o ITIB ¢izumuHO0i 0c06H): IHCTUTYT MOHOKpPHCTANiB HAH
Ykpainu

Kog, 3a €EIPIIOY: 00210217

Micue3Haxoa>KeHHsI: npocn. Hayku, 60, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0611, 61072, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380573410314

BHeCOK CIiBBUKOHABIIS Y 3BiTHHH €TaIl

V. BizomocTi npo 3amoBHuKa JIiP

IloBHEe HaliMeHYBaHHS IOpUAHUYHOI 0cobu (a6o ITIB ¢iznyHOi 0c00HM): HanjionanbHa akagemis Hayk
Ykpainu

Kopg 3a €IPIIOY: 00019270

Micue3HaxoaKeHHS: BYJL. BoslomuMupceeka, 54, M. Kuis, Kuiscbka 0641., 01030, Ykpaina

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

Tenedon: 380442396594

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs JIiP

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

akazemielo HayK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWTiB Ha mposeneHHs HIIJIKP)

HanpﬂM (l)iHchyBaHHﬂ: 2.1 - pyHmameHTaNbHI JOCIIIPKEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOWITH Eep>KO0I0AKeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

dakTHyHHi 00cAar GpiHaHCYyBaHH: (THC. IPH.): 143.1




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHsT KBAHTOBO - PO3MIPHUMX Ta HEJIIHIMHO - ONTUYHMX BJIACTUBOCTEN CKJIQJHMX HAHOYACTUHOK Ta iX
MAaCHBIB TUIy "KBaHTOBE TBEPZHE TijI0" HA OCHOBI A2B6 HaNiBNPOBIAHUKIB Ta 6JIarOPOAHUX METAJIB SIK MaTepialbHUX

cepenoBull HaHOGI3NKY Ta HAHOEJIEKTPOHIKY.

Ha3zBa po6oTH aHTIJIilICbKOIO:

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.

Pedepat ykpaiHCbKOIO:

Ha tpeTpoMy eTarni BUKOHaHHS IIPOEKTY NOCIIIKYBaJIMCh HOBi KBAHTOBI CTPYKTYPY Ha OCHOBI CEJIEHIAY IJMHKY,
CHHTEe30BaHi Ta cTabiyli3oBaHi y KOJIOIIHUX pO3YMHAX 32 JOIIOMOrOI0 Pi3HUX cTabisnizaTopiB (Tiorminepos Ta
TIOIJIiKOJIEBA KUCJIOTA) Ta OCAIKEHUX Ha c(PepUyUHi IOBEPXHI JlioKcUy KpeMHiss. OTpuMaHi pe3yabTaTy CBifdaTh
IIPO 3HAYHUM (€JIEKTPOCTATUYHNI) BIIJIUB MOJIEKYJI CTabili3aTOpa Ha €HEeprilo HOCI{B 3apsiAy y KBAHTOBUX TOYKAX.
HapiBHi 3 npocTOpOBUM €()EKTOM EKCUTOHIB, 1i€ TaKOXK J1a€ 3MOTy 3MiHIOBaTU €HEPTilo HOCIIB 3apsy Y KBAHTOBUX
TOYKaX, 3HIKYI0UM ab0 30i/blIyI0uy OTeHjaIbHUI 6aphep Ha MeXi po3ziny ABox ¢gas. CUHTe3 IIJIiBOK Ha OCHOBI
cep niokcuy KpeMHis, BRpUTAX KBAaHTOBUMU TOYKaMU ZnSe, Ha IPO30PUX MiAKIaAKaX TAKOX aB 3MOTY
IOCJIAUTY BIUIUB MOJISIPU3aLiiHOro e(peKTy, 00yMOBJIEHOTO CTPUOKOM JieIeKTPUYHOI CTanoi Ha MeXi po3ziny
KBAaHTOBA TOYKA - MAaTPUIIsl, HA €HEPTilo HOCIIB 3apsny. Briepine, eKCieprMEHTaNTbHUM IIJIIXOM BIAJIOCh PO3TiINUTH
i 1Ba BHECKY B €HEPTil0 €KCUTOHIB - [IOJIIPU3ALIiIHNI Ta TPOCTOPOBUIA. B 11isIoMy, OTpHMaHi Ha TPETbOMY €Talli
IIPOEKTY PE3YJIbTATU, MOXYTb OYTH BUKOPHUCTAHI y Pi3HUX IiJSTHKax HAaHOPI3MKY, 30KpeMa, Y (OTOBOJIbTAIYHUX
CTPYKTypax (COHSIHUX KOMipKax 3 - T0 ITOKOJIiHHS). TakoX OTprMaHi pe3yabTaTy JOCTiIKeHb HeJIiHIMHUX ONTUYHUX
BJIACTUBOCTEN 3-TO MOPSKY MOJTiKPUCTATiYHUX TOHKUX IJ1iBOK PAO, BUPOLIEHUX LIJIIXOM OKUCJIEHHS] TOHKOTO
1Iapy najlanilo. B cnekrpax MorjaMHaHHS IJ1iBOK BUSIBJIEHUH MK B 06s1acTi 480 HM, SIKMI 3HAYHO 3pOCTaE i CyTTEBO
3BYXY€TbCS NIPU 3HMKEHH] TemriepaTtypu g0 77 K, 1110 BKasdye Ha 10r0 MOKJIUBY €KCUTOHY IIPUPOLY.
BHKOpHCTOBYI0YM METOY BUPOIPKEHOTO YOTUPUXBUIILOBOTO 3MilllyBaHHS Ta Z-CKaHYBaHHS, IIPY il iMITyJIbCHOTO
JIa3€pPHOTO BUNIPOMIiHIOBAHHS 3 JOBKUHOIO XBUJIi 532 HM i TPUBAJIICTD iMITy/IbCy 9 HCEK, 6YJI0 BUBHAYEHO JiliICHY
YaCTUHY HeJIiHIIMHOI CIPUIUHATINBOCTI TPETHOTO NOPsAKy Re?(3) = -1,6?10-4 esu Ta 3alIpONIOHOBaHI MOXJINBI

MEXaHi3MM TaKOi BUCOKOI KyOi4HOI ONITUYHOI HETiHITHOCTI.

Pedepar aHI1iliChKOIO:

In the third stage of the project, new quantum structures based on zinc selenide were investigated. They were
synthesized and stabilized in colloidal solutions using various stabilizers (thioglycerol and thioglycolic acid) and
deposited on silicon dioxide onto spherical surfaces. The obtained results indicate a significant (electrostatic)
effect of the stabilizer molecules on the energy of charge carriers in quantum dots. With the spatial effect of
excitons, it also enables to change the energy of charge carriers in quantum dots by reducing or increasing the
potential barrier at the interface of two phases. Synthesis of films based on silicon dioxide spheres covered with
ZnSe quantum dots on transparent substrates also allowed to investigate the effect of the polarization effect
caused by the jump of the dielectric constant at the boundary of the quantum dot-matrix section with the energy
of charge carriers. At first, two contributions of the energy of the excitons (polarization and spatial) was
experimentally divided. In general, the results obtained at the third stage of the project can be used in different
areas of nanophysics, in particular, in photovoltaic structures (solar cells of the 3rd generation). Results of the
studies of the 3rd order nonlinear optical properties of polycrystalline thin PdO films, grown by oxidation of a thin
layer of palladium, were achieved. In the absorption spectra of films, a peak in the 480 nm region was found. It
significantly increases and substantially narrowed with a decrease of temperature to 77 K. That indicates its



possible exciton nature. Using the methods of the degenerate four-wave mixing and Z-scan, under the action of
pulsed laser radiation with a wavelength of 532 nm and a pulse duration of 9 nsec, a real part of the nonlinear
susceptibility of the third order Re?(3) = -1,6?10-4 esu. The possible mechanisms of such a high cubic optical
nonlinearity were proposed.

Inpexc YIK: 537.311.322, 537.311.322;535.3

Koau TemaTHYHHUX PYOpPHK: 29.19.31

KepiBHuUKH po6oTH

BiacHe IlIpizBume Im's I10-6aTbKOBI: Bpogyn Muxaiino CemeHOBUY
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: BnocKoHaIeHa TEXHOJIOTIS OfiEP’KaHHSI TOHKKX IJTIBOK O/{HO- Ta 6araTomapoBux
CTPYKTYP i3 "HaHO3ipKaMM" 30J10TQ, [IOCATKEHVX Ha CKJISIHI MiIKIaIKU. BOOCKOHAIEHA TEXHOJIOTISI OTPUMaHHS
[IOPYBAaTHX IJTiIBKOBUX CTPYKTYP Ha OCHOBI CpepUYHUX AieIeKTPUYHUX SIIeP 3 0CaIKEHNMHU Ha iX OBEepXHi

KBAaHTOBMMU TOYKamy A2B6 HamiBIPOBiHUKIB.

Hazpa HTII aHrsiiicbKo0: 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.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpumaHi pe3ysIbTaTH:

T'any3s 3acTocyBaHHS: 72.19

PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Onuc HTII: [Tepwa rexHosnoris nependayae CTBOPEHHS HAHOYACTUHOK 30J10Ta y popMi HaHO3iIpOK. OTprMaHi
IIJTiBKY SIBJISIIOTH COO00 OHO- Ta 6araTolapoBi CTPYKTYPH i3 "HaHO3ipKamMu'" 30J10Ta, NOCAA)KEHUX Ha CKJISIHI
nigknanxu. Jlpyra TeXHOJIOTisS nepeidadae CTBOPEHHS IOPYBATUX IJIIBKOBUX CTPYKTYP HA OCHOBI CpepUYHUX
LieJIeKTPUYHUX SIIEP 3 OCAI)KEHUMU Ha iX TOBEPXHiI KBAHTOBUMU TOYKAMU Pi3HOI IiJIbHOCTI Ta KOHLieHTpallii A2B6

HaIiBIIPOBiIHYKIB.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 5 pokis
3aKiHYeHHs eTamny:
Cno>kuBaui npo,llyKni'l': BH3, HayKOBi KOJIEKTHMBY, BUPOOHUKY KiHI[€BOi BUCOKOTEXHOJIOTTYHOI MPOAYKILi.
IlepcrieKTHBHI PUHKH: Vkpaina, 3apy6ixHi Kpainm.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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Bponun, H.A. MaTBeesckas, T.I'. BeitHuk [Tlepeadya sHepruy 37€KTPOHHOTO BO30YXXAEHNS B MACCUBE KBAHTOBBIX
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MartseeBckas, T.I'. BeiiHUK "[lepKoJIsLOHHbIE IOPOTY U SKCUTOHHOE M3JTydeHHe IOTyIIPOBOJHUKOBBIX KBAHTOBBIX
TO4YEK B OMHAPHBIX IIJIEHKax Ha ocHOBe cdepuueckux yactull' .VII YkpaiHceka HaykoBa KoHdepeHLis 3 (izuku
HaMiBIpoOBinHUKIB. YKpaiHa, [IHinponeTpoBchK, 26-30 BepecHs, 2016, 165-166; Bondar N.V., Brodyn M.S,,
Matveevskaya N.A., Beynic N. "Exitonic excitation energy transfer in arrays of CdS quantum dot on the spherical
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X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0PHIHYHOI 0COOH fluenxko Jleonin Iletposuy

IlepeJtik 0Cci0-BHKOHABILiB
beskposuuit Onekciit CepriioBuy
Bonpap Mukosna Bosonumuposuy
Bpoaya Muxaiino CeMeHOBUY
Jlaxoseupkuit Bomogumup PomaHoBUY
MarBeeBcbka HeoHina AHatosieBHa
MareitueHko [1aBno BikropoBud
Pynenko Basnentun IBanHoBUY

CrporkiH BikTop IBaHOBUY

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedpon

PeecTpartop
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