O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0218U001232

Jep>kaBHUH peecTpaniliHUI HOMeP: 0113U002482

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpauii: 26-01-2018

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: EnexrpuyHi, MarHiTHi Ta HesliHIIHO-ONTHYHI BIACTUBOCTI HAHOAUCIIEPCiil YACTUHOK Pi3HOI

[IPUPOIY B OPiI€EHTOBAHUX PIIKMX KpUCTAJaX.
IToyaTok eramy: 01.2013
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 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. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442396594, 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

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

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuyHui 06car ¢piHaHCYBaHHS (THC. IPH.): 5822.7




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnexTpuyHi, MarHiTHi Ta HeJIIHITHO-ONTHYHI BJIACTUBOCTI HAHOJUCIIEPCIN YaCTUHOK Pi3HOI IPUPOAU B

OPi€HTOBaHMX PiIKUX KpUCTaJaX.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electrical, magnetic, and nonlinear optical properties of the dispersion nanoparticles of different nature in
oriented liquid crystals.

Pedepar yKpaiHCBKOIO:

T'onoBHOIO MeTOIO GI0XeTHOI TeMu B /174 "EnekTpryHi, MarHiTHi Ta HeJIiHIAHO ONTUYHI BIaCTUBOCTI
HAHOAMCIIEPCiil YACTUHOK Pi3HOi IPUPOJY B OPi€EHTOBAHUX PiIKUX KpUcTaax' Oysa po3pobka HOBUX MaTepiaiB Ha
OCHOBI PiIKOKPHUCTAJIiYHUX KOJIOi[IiB, BUBYEHHS iX CTPYKTYPH Ta Pi3NKO-XiMIYHMX BIACTUBOCTEM, IOKPAIIEHHS
BJIACTMBOCTE piAKOKpUCTaIiYHMX Me30¢a3 Ta MOIYK HOBUX e(EeKTiB, 110 MaIOTh [IPUKJIAIHUI [TOTeHLjan. ¥
IIPOEKTi BUBYAJIACh B3A€EMO/Iis MiXK YaCTMHKAMM Y HEMATU4Hiil abo JIIOTPOMHIN MaTpuLi Ta iX BIUIMB Ha CTPYKTYPY
pigxoro kpuctainy (PK). Byso gociigkeHo BUHUKHEHHSI HOBUX Me30(a3 y PiiKuX KpUcTasax, sKi T04aTKOBO Maju
snuie HeMaTudHy ¢asy. [TokasaHo, o CUIbHA OpieHTaliiiHa B3a€MOJIisl MDK KOMIIOHEHTaMU B JBOKOMIIOHEHTHIN
PK cycneHsii >)KOpCTKUX CTPUIKHIB (OH3arepiBChKiil pinuHi) jae MOXKIIMBICTh €(DEKTHBHOIO KepyBaHHS aHi30TPOIIi€l0
TaKUX QUCIIEPCIN Ta IPUBOIUTE [0 iX 3HAYHOI Yy TJIMBOCTI 4O 30BHILIHIX I10J1iB. [IpOBEIEHO TOCIiIKEHHS
TeMmrepaTyp ¢a3oBoro nepexony Ta gieaeKTpudHux BiaactuBoctern PK 8CB, 1eroBaHOTo 3BUMAHUMU Ta
BiZlibpaHMMU 32 CIleLiajIbHOI0 METOAUKOIO CEeTHETOeIEKTPUYHMMY HaHOYaCTMHKaMU. Bysio nokasaHo, 1o
301/IbLIIEHHS yCEpeqHEHOI NoJIsIpy3aliii HAHOYaCTUHOK NIPUBOJUT 10 30iJIblI€HHS TeMIlepaTyp $a3zoBoro nepexony
KoJs10imy. OTpUMAaHO AieJIEKTPUYHI CTaji AJ1sl CerHeTOeeKTpUYHUX PK KOJI0ifiB NIJISIXOM BUMipIOBaHHS
IieseKTpAYHOI IPOHUKHOCTI 3pasKiB y MPUCYTHOCTI CJIA0KOTO MOJIs TA IIJISIXOM iX OOYMCIIEHHS 3 BUMipIOBaHb
TemrepaTypu ¢asoBoro nepexopny. byso pociizpkeHo BIIKMB ByrilelleBUX HAaHOTPYyOoK (BHT) Ha opienTaniiini
napamerpu PK mapy, Ha TepMOCTabibHICTh OpieHTallii apiB cycleHsii, Ha IpUeJIeKTPOLHI NOoABiMHI mapu Ta
€JIEKTPOIPOBiIHICTb. [JOCIIKEHO 0OCOOIUBOCTI CTPYKTYpHOI opradiszanii BHT B HemaTuuHOMy PK y mupokomy
nianazoHi koHueHTpauil (10-5- 3 Bar. %). [lokazano, 1o npouec esomoLii cTpyktypy BHT npu 3pocTtaHHi ix BMicTy
B PK Mo>kHa po36uTH Ha 4 etanu: 1) eTan oKpeMux TPyOoOK, iX IKTYTiB Ta MaJIUX arperartis (< 3 MKM), 2) eTan
3POCTaHHS arperaTiB Ta ix po3rayyKeHHs, 3) eTall HellliIbHOI CiTKU Ta 4) eTaln 1isbHoi ciTKu. Po3pobiena
TEOpPETUYHA MOJIEJIb PO3IOALNY TEMIIEPATYPU B KOMIipLii, 3arioBHeHiN PK 3 30710TMMY HAHOYACTUHKAMUY, TIif,
BILJINBOM OTIPOMiHEHHSI, SIKa J03BOJISIE OGUUCITUTU KOedilliEHT ONTUYHOI HeJiHIMHOCTI B Takiil cuctemi i mobpe
Y3rOJPKY€EThCS 3 EKCIIEPMMEHTAIbHUMU Pe3yJIbTaTaMU. EKClIeprMEeHTaIbHO BCTAHOBJIEHO 3aJIE5KHOCTI KoedillieHTa
OINTMYHOI HEJIHINHOCTI CUCTEMU Bifl PALY il MapaMeTpiB, TaKUX K iIHTEHCUBHICTD [Ty4Ka HaKa4YyBaHHS Ta
KOHILIEHTpPAllisl HAHOYaCTUHOK 30J10Ta. BCTAHOBJIEHO 3a/I€KHICTh ONTUYHOI HEJIiHIMHOCTI Ta OKa3aHA MOJKJIUBICTD
KEepyBaTH BEJIMYMHOIO HEJIiHITHOCTI 3a JOIIOMOT0I0 €JIeKTPUYHOTO 110J1s. Briepie 6yJi0 3alIpoIIOHOBaHO HOBUH
METOJI, 1714 BIIOPSIIKYBaHHSI MiKpO- Ta HAHOYACTHUHOK Ta MaHINyJ/I0BaHHS iX JIAHLIIOKKAaMU HA BiICTaHi, 1[0 CSTalOTh
CaHTHMETPOBOTO Aiana3oHy. [JaHuil MeTos, [oJsrae y BUKOPUCTaHHI Tonosoriynux nedexris B PK, ski 3matHi
3aXOIJIIOBATU HAHOYACTHMHKU. A TaKOX Y MOXKJIMBOCTI MaHIITyJIIOBaHHS JUCKJIIHALIISIMY 32 SOIIOMOTOIO 30BHIIIHIX
YMHHUKIB, HAIPUKJIAJ, CBITJIOM, TEMIIEPATYPOIO, €JIEKTPUYHUM IOJIEM Ta iHII. 3alIpONIOHOBAHUI METOJ, B
IIEPCIEKTUBI J03BOJII€E CTBOPEHHSI HOBITHIX MeTamaTepiasis, siKi 31aTHi TpaHCcOPMYBaTUCS i BiJIIOBITHO
3MiHIOBaTH CBOi (i3nyHi BIaCTUBOCTI. Bysa nocsinkeHa cTpykTypa HOBUX HAHOKOMITIO3UTIB IIPU SIKUX
HAaHOYACTUHKY CHHTE3YIOThCS 6€3[10CepeiHbO B MAaTPULLi CMEKTUYHOIO iOHHOTO PiIKOrO KpUCTaly MeTal-
asikanoatiB ipu T = 100-1800 C. MeTasi-ajikaHOATH IIPOSIBJIAIOTh YHIKaJIbHY 30aTHICTh iCHYBaTH y BUTJISALI IOHHOTO
pizkoro Kpucrasa npu BUCOKiil TEMIIEPATYPI, a IPY OXOJIOKEHHI 40 KiMHATHOI TeMIiepaTypu pOpMyBaTu TBepi
Tizla - aHI30TPOIIHI CTEKJIa, sIKi 30epiraloTh WapyBaTy CTPYKTYPY IPUTaMaHHy CMEKTUKY A. EKcriepuMeHTaslbHi

DOCiIKeHHS Oy/IM MigTPUMaHi TEOPETUYHUMU JOCTiIKEHHSIMH B3a€MOIii Mi’K HEMaTUYHOIO MaTpPULIEIO Ta



HAaHOYACTUHKAaMU. Y MPOLECi BAKOHAHHS [TPOEKTY BUKOPHUCTOBYBAJIUCh TaKi METOAM NOCIIIKEHHS SK: €JIEeKTPO-,
MarHito-onTuuHi, poropePpakTUBHI, JieJeKpryHa LIMPOKOCMYTroBa CIIEKTPOCKOIIis, aTOMHO-CHUJIOBA MIKPOCKOIIis,
iH(ppauepBOHa CIIEKTPOCKOIIisl, HUBbKOTEMIIEPATypHa (JIyOpeCLIeHIlisl, CIEKTPOCKOIIisl €JIeKTPOHHOTO IIOTJIMHAHHS
Ta BiIOMTTSI, pEHTreHO- I PaKLiliHui MeToz,. OfepsKaHi B LIUX NOCIIKEHHSIX pe3yJIbTaTu O0yoyTb BUKOPUCTAHI 1151
PO3POOKM MTPAKTUYHUX PEKOMEHAALIN 10JI0 HOBUX €KCTPAYYT/IMBUX €JIEKTPO- Ta MAarHiTHO- ONTUYHUX MaTepiasiB
Ta I06YZ0BU IIPOTOTHUIIIB IPUCTPOIB 1151 BiloOpaXkeHHsI Ta 06poOKy onTuyHOi iHdopmauii. 3a nepion BUKOHaAHHS
temu B /174 6ys0 HagpyKOBaHO 52 CTaTi i IpefcTaBieHo 6ibll HixX 48 HONOBifei Ha MDKHapOJHMX HAYKOBUX
KOH(QEepEeHIIisX, 2 TAKOXK 3aXUILIeHO 3 KaHAUAATChKUX AUcepTallii, Ta OHA MiroTOBaHAa /J1s 3aXUCTY HAUOIKINM

YaCOM.

Pedepar aHI1iliCbKOIO:

The main goal of this project was the development of new materials based on liquid crystalline colloids, the study
of their structure and physicochemical properties, the improvement of the properties of liquid crystal mesophases
and the search for new effects with applied potential. The project studied the interaction between particles in a
nematic or lyotropic matrix and their effect on the structure of a liquid crystal (LC). The appearance of new
mesophases in liquid crystals, which initially had only a nematic phase, was investigated. It is shown that strong
orientation interaction between components in a two-component LCD suspension of hard rods (Onzagger fluid)
enables efficient control of the anisotropy of such dispersions and leads to their high sensitivity to external fields.
The study of the temperature of the phase transition and the dielectric properties of LC 8CB, doped by
conventional and selected by a special method of ferroelectric nanoparticles, was studied. It was shown that an
increase in the average polarization of nanoparticles leads to an increase in the temperature of the phase
transition of the colloid. Dielectric constants for ferroelectric RK colloids were obtained by measuring dielectric
permittivity of samples in the presence of a weak field and by calculating them from measurements of the
temperature of the phase transition. The effect of carbon nanotubes (CNT) on the orientation parameters of the
LCD layer, on the thermal stability of the suspension layers orientation, on the electrode double layers and
electrical conductivity was also investigated. The peculiarities of the structural organization of CNT in nematic LC
in a wide range of concentrations (10-5- 3 wt%) were investigated. It is shown that the process of evolution of the
structure of BNT with the growth of their content in RK can be divided into 4 stages: 1) the stage of separate tubes,
their harnesses and small aggregates (<3 microns), 2) stage of growth of aggregates and their branching, 3) stage of
aloose net and 4) stage of a dense grid. The theoretical model of temperature distribution in a cell filled with RK
with golden nanoparticles under the influence of irradiation is developed, which allows to calculate the coefficient
of optical nonlinearity in such a system and is well in agreement with experimental results. The dependence of the
coefficient of optical nonlinearity of the system on a number of its parameters, such as the intensity of the pump
beam and the concentration of gold nanoparticles, have been experimentally determined. The dependence of the
optical nonlinearity is established and the possibility of controlling the nonlinearity value by means of an electric
field is shown. A new method was proposed to streamline micro and nanoparticles and manipulate their chains at
distances up to a centimeter range. This method consists in the use of topological defects in LC that are able to
capture nanoparticles. And also in the possibility of manipulating disclinations using external factors, such as light,
temperature, electric field, and others. The proposed method in the long run allows creation of the newest
metamaterials that are capable of transforming and correspondingly changing their physical properties. The
structure of new nanocomposites was thoroughly investigated, in which nanoparticles are directly synthesized in
the matrix of a smectic ionic liquid crystal of metal alkanoates at T = 100-1800 C. Metal alkanoates exhibit a unique
ability to exist in the form of an ionic liquid crystal at high temperature, and when cooled to room temperature to
form solid, anisotropic glass, which retains the layered structure inherent in smectic A. Experimental studies were
supported by theoretical studies of the interaction between the nematic matrix and nanoparticles. In the process
of project implementation, the following research methods were used: electro-, magneto-optical, photorefractive,
dielectric broadband spectroscopy, atomic-strength microscopy, infrared spectroscopy, low-temperature
fluorescence, electron absorption and reflection spectroscopy, X-ray diffraction method. The results obtained in



these studies will be used to develop practical recommendations for new, extra-sensitive electromagnetic and
magnetic materials, and to build prototypes of devices for displaying and processing optical information. Over the
period of the topic B /174 52 articles were published and more than 48 reports were presented at international
scientific conferences, and 3 PhD theses were defended, and one was prepared in the near future.

Impexc YIK: 532.738;548-14, 532.738; 548-14

Koau TemaTHYHHUX PYOPHK: 29.17.25

KepiBHuUKH po6oTH

BiacHe IlIpizBue Im'sa I1o-6aTbKOBI: Hasapenko Bacunb FeHHapifiosny
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: MeTof010Tis JOCTIIKEHHS Ta BAKOPUCTAHHS PO3BE/IEHNX aHI3TOPOITHUX
HaHOKOJIOiZIiB Ha OCHOBI PIIKOKPUCTANIIYHUX MaTpuULb. HOBI piIKOKpHCTaliYHi HAHOKOJIOIAY 3 YHIKaJIbHUMU

BJIACTUBOCTSIMMU.

Hassa HTII aHr1ificbKO0¥0: Methodology of studies and applications of diluted anisotropic nanocolloids on a

base of liquid crystal matrixes. New liquid crystal nanocolloids with unique properties.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpHuMmaHi pe3yJbTaTH:

l'asy3b 3acTOCyBaHHS: 72.19.

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: Hosa metopmoorist fOCi/KEHHS Ta BAKOPUCTAHHSI YHIKaJIbHUX BIACTUBOCTEN PO3BEIEHNX
aHizroponHux PK HaHOKOJI0iAiB 1711 PO3POOKHU AieIeKTPUYHUX, CETHETOEJIEKTPUYHUX i pepomarHiTHux PK
KOJI0ifiB. JJOC/IiIPKEHHS BIIJIMBY CETHETOEEKTPUYHMX, (PEPOMATrHITHUX HAHOYACTUHOK, BYTJIELJ€BUX HAHOTPYOOK Ta
MeTas-aJIKaHOATiB Ha MAaKPOCKOIIIYHI Ta €JIEKTPO- Ta MarHiTO-OINTHYHI BJ1aCTUBOCTI PK i yTBOpEHHS HOBUX
Me30(a3. Po3pobKa i BUBUEHHS IPUHLMIIOBO HOBUX PiIKOKPUCTAIYHUX PEYOBHH 3 HAOOPOM YHIKaJIbHUX
BJIACTUBOCTEN /111 AUCILIEiB, €IeKTPOHHO-ONTUYHUX [IPUCTPOIB, €JIEMEHTIB B CUCTEMAX Tepeadi Ta 06pooKu

iHpopmatiii, Too.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2017-2022 p.p.
3aKiHYeHHs eTamny:

Cno>kuBaui npo,qunii': Inctutyt Ppisuku HAH Vkpainy; IHcTuTyT ¢isuku HaniBnposigHukis HAH Vkpainy;

InctutyT Ppisuku KoHeHcoBanux ctuctem HAH Vkpainu
HepcneKTHBHi PHHKH: Kuraiicbka Hapongna Pecny6iika, TaiBanb, Pecry6sika Kopes.
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:
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