O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0219U005137

Jep>kaBHUH peecTpauiliHUI HOMeP: 0115U003676

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 20-05-2019

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3Ba €TaImy. JlocmimKeHHs ONTUYHUX BIACTUBOCTEN Ta AUHAMIKY HEJIiHIAHO-ONTUYHOTO BifIyKY Iif Ai€i0

q)eMTOCCKy'H,E[HI/IX JIa3€PHUX iMI'[y.T[bCiB Y HaHOKOMIIO3UTAX Ha OCHOBI HAHOYACTUHOK 6J'IaFOpO)1HI/IX MeTaJliB.
IToyaToK eramy: 01.2018
3akiHyeHHs eTamy: 12.2018

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (ado ITIB ¢izuyuHOi 0c00H): IncTuTyT disnkun HAH
YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525-12-20



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHYBaHHs IOPHIHYHOI 0coou (a6o ITIB pizuuyHO0i 0cO6H): IHCTUTYT MOHOKpHCTAIIB

HaujonanpHoi akagemii HayK YKpaiHu

Kog, 3a €IIPIIOY: 00210217
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs
Poamip opranisanii:

Tenedon:

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 ynpaBiiHHS: Ka6iner MinicTpis Vkpainu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

TenedoHn: 380442343243

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:

MeTonoM TeMIIATHOTO CMHTE3y OTPUMAaHi MOHOIIAPOBi aHCaMOJIi pO3raly>KeHUX (3ipKONOIiOHNX) HAHOYACTUHOK
30J10Ta 6e3rocepesHbO Ha MOBEPXHI MiAKIAIKU. MeTo[ J03BOIUB OTPUMATH aHCAMOJIi HAHOYAaCTUHOK PiBHOMIPHO
po3IofiNeHnX 1o NOBEPXHi Mifkaanky 6e3 cyrreBoi arperauii. CepeHiil po3amip HAaHOYaCTMHOK B aHCamoOJ1i
craHoBUThb D = (80 + 20) HM, cepeHs KiNIbKICTb Bifiraay>keHb Ha HaHOYaCTUHL] (9 + 2), a ix goBxkuHa - (25 + 5) HM, B
ONTUYHUX CIIEKTPaX MOIJIMHAHHS IUIIBOK CIIOCTEpiraeThCst 1Ba MakCUMyMHU. [Tik B o6acti 620 HM 714 aHCaMOJIiB
TOBIIMHOK 100 HM MO>KHA I10B'13aTH 3i 30y I)KEHHSIM I1JIa3MOHIB s1ipa HAHOYACTUHOK, i IOT0 I10JI0KEHHS 3aJ1€5KUTh
Bif, po3Mipy sigpa. MakcumyM B 0o6s1acTi 1000 HM BiHOCUTBCS O KOJIMBAaHb €JIEKTPOHIB Ha FOCTPUX BifralyKeHHSX
HAHOYACTUHOK i 1OTO MOJIOKEHHS BU3HAYAETHCS IX FeOMEeTPUYHOI0 popMoIo. ITpoBesieHi HOCTiIKEeHHS CIIEKTPiB
IIOTJIMHAHHSI Ta ONITUYHOI Ky6iuHOI HeJsTiHIMHOCTI TOHKUX ITiBOK okcupy nanaznito (PdO) pisHoi ToBuuHY (Big 60 no
120 HM) Ta cTyNeHsl OKUCJIEHHS. 3a ClIeKTpaMu IOIJIMHAHHS BU3HAYEHO MUPUHY 3a60poHeHoi 308U (Eg = 2.3 eB)
MOJIIKPUCTAIiYHUX TOHKUX ITiBOK PdO, BUPOILIEHNX MIJIIXOM OKMCJIEHHSI TOHKOTO Iapy Nanafito. B cnexkrpax
NOTJIMHAHHS BUSIBUJIM TiK B 0671acTi 480 HM, KU1 3HAYHO 3POCTAE i CYTTEBO 3BY)XKYETbCS [IPU 3HIDKEHHI
temneparypu go T = 77K. llg noBeziHka BKa3ye Ha MOKJIMBUY €KCUTOHHUM XapakTep IiKy. 3a JOIIOMOT00
METOJIMKU Z-Scan 6yJI0 BU3HAYEHO BEeJIMUMHY KoeillieHTiB HeJliHifHIIHOI ONTUYHOI CIPUIHSATIIUBOCTI TPETHOTO
nopsaKxy ?(3), mpu mii HaHO- Ta PeMTOCEKYHIHOTO JIa3€PHOTO BUIIPOMIHIOBaHHS Ha OBXXUHAX XBUJIb 532 HM Ta 800
HM, Bif[1OBinHO. OTPUMAaHO riraHTChbKe 3Ha4€HH! AilICHOI YaCTUHU HeJIiHINHOI cupuiHATIMBOCTI Re?(3) = -1,6?10-4
esu 11 30y/I)KeHHS] HAHOCEKYHAHUMMU iMITyJIbCaMU Ha IOBXUHI XBUJI ? = 532 HM, Ta IOCUTbh BUCOKE 3HaYEHHS
Re?(3) = 1,6?10-6 esu a1 30ymKeHHST GEMTOCEKYHIHUMU iMITyJIbCaMU Ha AOBXUHI xBuJji ? = 800 HM. Bynn

3alPOIIOHOBAHI MOXKJIMBI MEXaHI3MU TaKOI HEJIIHIMHOCTI.

Pedepar aHI1iliChKOIO:

Monolayer ensembles of branched (star-shape) gold nanoparticles are produced by method of template synthesis
directly on the substrate surface. This method allows distributing nanoparticles evenly over the substrate surface
without significant aggregation. The average size of nanoparticles is D = (80 + 20) nm, the average number of
branches on the nanoparticle (9 + 2), and their length - (25 + 5) nm, in the optical absorption spectra of films there
are two maxima. A peak at 620 nm for ensembles of thickness of 100 nm can be linked to the excitation of the
plasmon in the core of nanoparticles, and its position depends on the size of the core. The maximum in the region
of 1000 nm refers to electron vibrations on the branches of nanoparticles and its position is determined by their
geometric form. The investigations of absorption spectra and optical cubic nonlinearity of thin films of palladium
oxide (PdO) of different thicknesses (from 60 to 120 nm) and oxidation degree were carried out. The absorption
spectra determined the width of the band gap (Eg = 2.3 eV) of polycrystalline thin films of PdAO grown by oxidation
of a thin layer of palladium. In the absorption spectra, a peak was found in the 480 nm region, which significantly
increases and significantly narrows when the temperature drops to T = 77K. This behavior means at the possible
excitonic character of the peak. The z-scan method determined the magnitude of the coefficients of the nonlinear
optical receptivity of the third order ?(3) under the action of nano- and femtosecond laser radiation at wavelengths



of 532 nm and 800 nm, respectively. The great value of the real part of the nonlinear susceptibility Re? (3) = -1.6 ?
10-4 esu is obtained for excitation by nanosecond pulses at a wavelength ? = 532 nm, and a fairly high value Re?(3)
=1,6 2 10-6 esu for excitation by femtosecond pulses at wavelength ? = 800 nm. Possible mechanisms of such

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: B1oCKOHATIEHWII TEMIITIATHUIA METO/, OTPUMAHHS MOHOWIAPOBOi CTPYKTYpPH
3ipKonoAi6bHNX HAHOYACTOK 30JI0Ta, KU [Tependadae 3hiliCHEHHS IPOLIECY 3aPOAKOYTBOPEHHS i MOABIIOTO
3pPOCTaHHSI HAHOYACTHUHOK 0e3I1ocepeiHbO Ha NTOBepxHi PyHKLiOHAII30BaHOI MiAKIaAKY (TEMILTIATH), IO 3abe3nevye
BHCOKY OJHOPiIHICTh HAHOYACTHMHOK 32 PO3MipOM i O3BOJISIE KOHTPOJIIOBATY CTYIIiHb 3aII0BHEHHS [10BEPXHI

MiAKIaIKA.

Hazpa HTII aHri#icbKo0: Improved template method for obtaining a monolayer structure of star-shaped
gold nanoparticles, it means the implementation of the core-creation process and the subsequent growth of
nanoparticles directly on the surface of a functionalized substrate (template), that ensures high homogeneity of
the nanoparticles size and allows to control the degree of filling the surface the substrate.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:
OTpHuMmaHi pe3yJIbTaTH:

l'anmy3b 3acTocyBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Texunonoris nepen6ayae CTBOPEHHS OAHOPIIHUX MOHOIIAPOBUX CTPYKTYP HAHOYACTUHOK 30J10Ta Y
dbopmi HaHOZIpOK. BOHA [103BOJIsSIE YHUKHYTH CTaAii BHECEHHS MiKIAIKY B KOJIOITHNI PO34MH, 1ie 3a06e3redye
BHCOKY OJHOPiIHICTh HAHOYACTHMHOK 32 PO3MipOM i O3BOJISIE KOHTPOJIIOBATY CTYIIiHb 3aII0BHEHHS [10BEPXHI
nigxnaaaku. AHcam6s1i, OTpMMaHi METOIOM TEMIIATHOTO CUHTE3Y, XapaKTEPU3YIOThCSI BUCOKOIO O HOPIIHICTIO
PO3IIOZiNY pO3rasy>keHNX HAHOYACTUHOK 30JI0Ta B MOHOIIAP], YOTO CKIaHO AOMOTTHUCS IIpU GOPMYBaHHi

aHcamOJIiB iHIIMMU CIIOCO6aMU, B TOMY YMCJIi i OcaZpKeHHSIM CPOPMOBAHMX YACTUHOK Ha MiIKIaKY.
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposagaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 5 pokis
3aKiHYeHHs eTaly:
Cno>kuBavi NPOAYKILii: BH3, HAyKOBi KOJIEKTUBY, BAPOGHUKY KiHIIEBOI BACOKOTEXHOJIOTIYHOI IPOJIYKILii.
IlepcrieKTHBHI PUHKH: Vkpaina, 3apy6ixHi Kpainu.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:



IX. Bi6sriorpadiuHuii onuc

M.B. Boupaps, M.C. BpoguH, H.A. MatseeBckasi. ®a30Bblil IEPKOJISIIMOHHBIN ITEPexo]] U U3JTydeHre DKCUTOHOB B
IJIEHKaX C KBAHTOBbIMM TouKamu CdS, pa3MeleHHbIMY Ha TIOBEPXHOCTH UOKCHA KpeMHUs. JKypHasl IpUKJIaHON
criekTpockony, T.85, N25, c. 767 (2018); M.B. Bongaps, M.C. Bpoaus, H.A. MaTBeeBcKasl. BiusiHue noBepXHOCTHOTO U
NOJISIPU3aLMOHHOrO 3(pPEKTOB Ha IePEHOC DHEPrUH JIEKTPOHHOTO BO30YXI€HUs B KOJJIOUTHBIX PACTBOPAx U
IIJIEHKaxX KBaHTOBbIX To4eK ZnSe. Pusnka HU3KUX TeMIepaTyp, T.44, Ne11, c. 1532-1539 (2018); M.B. Bounap, M.C.
BponuH, H.A. MarBeeBceKa, T.I'. beriHik. EKCUTOHHI ITpoLiecy Ta ONTUYHI CIIEKTPU KOJIOILHUX PO3YMHIB Ta IJIiIBOK
KBaHTOBUX TOYOK ZnSe crabinizoBanux 1-tiornineponom. YOIK, Bigiciana no npyky B 2018 p; V. Rudenko , A.
Tolochko, D. Zhulai, G. Klimusheva, T. Mirnaya, G. Yaremchuk, V. Asaula, Nonlinear optical properties of metal
alkanoate composites with hybrid core /shell nanoparticles. Applied Nanoscience , 1-7 (2018); V. Rudenko, Y.
Garbovskiy, G. Klimusheva, T. Mirnaya , Intensity dependent nonlinear absorption coefficients and nonlinear
refractive indices of glass-forming ionic liquid crystals doped with gold and silver nanoparticles. Journal of
Molecular Liquids, 2018; Smirnova T.N., Rudenko V.I., Hryn V.O. (2018) Nonlinear Optical Properties of Polymer
Nanocomposites with a Random and Periodic Distribution of Silver Nanoparticles. In: Fesenko O., Yatsenko L. (eds)
Nanochemistry, Biotechnology, Nanomaterials, and Their Applications. NANO 2017. Springer Proceedings in
Physics, vol 214. Springer, Cham; Rudenko V.I., Liakhovetskyi V.R., Dovbeshko G.I., Brodin A.M., Romanyuk V.R,,
Ju?k?nas R. Nonlinear optical properties of grapheme and pyrolytic carbon: a comparative study, Optical Materials
BigiciaHa 1o npyky B 2018 p.; H.B. bongape, M.C. bpoguH, H.A. MaTBeeBcKas. B3auMoneCcTBUE HOCUTEJIEN 3apsaa B
IIJIOTHBIX MACCHBaX KBAaHTOBBIX TOYEK ZNSe, 00YCIOBIEHHOE BIANSHUEM II0BEPXHOCTHOTO U MOJISIPU3aLIMIOHHOIO
adPekToB. 8-a Ykpaincbka KoHbepeH1is no ¢izulli HamiBIPoOBiAHUKIB, Y>Kropo, 2 - 4 KOBTH4, T.1, c. 184-185,
2018p.; Myrna T., Yaremchuk G., Klimusheva G., Rudenko V., Bugaychuk S., Zhulai D. "New nonlinear optical
nanocomposites based on ionic liquid crystals of metal alkanoates". International research and practice conference
"Nanotechnology and nanomaterials". Ukraine, Kyiv, 27-30 August, 2018, 230; Rudenko V.., Liakhovetskyi V.R.,
Dovbeshko G.I., Brodyn O.M., Romanyuk V.R. Ju?k?nas R. "Nonlinear optical properties of graphene nd pyrolytic
carbone films". International research and practice conference "Nanotechnology and nanomaterials". Ukraine,
Kyiv, 27-30 August, 2018, 700.



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
beskposauit Osnekcin CepriioBuy
Bonpap Mukosna Bosnogumuposuy
Bbponun Muxaino CeMeHOBUY
JIsxoBeupkuil Bosogumup PomaHnoBuY
MaTBeeBcbka Heonina AHaTosieBHa
Mareityenko I1aBno BikropoBuy
Pynenko BanenTtuH IBanoBu4

CrporkiH Bikrop IBaHOBHY

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Boupap Muxano BitanifioBuy

I.d.-M. H.




