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IOMIIIKaMU XOJIECTEPUYHUX PIIKUX KPUCTAJIB

2. Development of items of electronic equipment based on modified active nanoscale impurity cholesteric liquid
crystals

Pedepar:

1. lucepTaris npucBsyeHa npoo6aemMi po3po06JIeHHS €JIEMEHTIB €/IeKTPOHHOI TEXHIKU Ha OCHOBI MOIM(DIKOBAaHUX
AKTMBHMMU HAaHOPO3MIPHUMMU JOMilIKAMU XOJIECTEPUYHUX PiKUX KPUCTAJIB. Y POOOTI IPOBEAEHO AOCIiIKEHHS
CIIEKTPAJIbHUX, HEJIHINHUX Ta €JIEKTPOONTUYHUX BJIACTUBOCTEH SIK BJIACHUX, TaK i iIHIYKOBAHUX XOJIECTEPUYHUX
piaxux KpucTasniB, MoAM(piKOBaHUX HAHOPO3MIPHUMU YaCTUHKaMU. BCTaHOB/IEHO 3aKOHOMIPHOCTI B 3MiHi KPOKY
HaJMOJIEKYJISIPHOI CIipa/IbHOI CTPYKTYPH BHACIiIOK MogudikyBaHHs1 HPY B 3a1€5KHOCTI Bif MEXaHi3My
iHmyKyBaHHS cripanbHOi cTpykTypu XPK matpuui. [IpoBeneHO BOCTiI)KEHHS MPOLeCY iHTePKaIALil
HaHoKoMI03uTiB Ha ocHOBi XPK, MogudikoBanux HPY, B mopucti Mmatepianu, a came, MoJyiCTUPeH, OKCUAU
JIIOMIiHIiIO Ta KPEMHIIO. BUBIEHO 3aKOHOMIPHOCTI BIIJIMBY MOJIEKYJI a3iB HA 3MiHY CIIEKTPaJIbHUX XapaKTEPUCTUK
CUHTE30BaHUX HAHOKOMIIO3UTIB. BUSABJIEHO ABOETANIHUM IIPOLLEC 3MIHU CIIEKTPA ONITUYHOIO IIPOIYCKAaHHS B

HaHOKoMIo3uTax Ha ocHOBi XPK, momudikoBanoro HPY. [IpoBeneHo qoCiaKeHHs HEJIiHIHOTO SBUINA B 30JI0TUX



HaHOCTPWKHAX 3 BUKOPUCTAHHAM Z-METOIUKY Ta HU3bKOIHTEHCUBHOTO JIa3€PHOTr0 BUNIPOMiHIOBaHHA He-Ne
nazepa. Po3po06y1eHO psifi CTPYKTYP €JIEMEHTIB €J1eKTPOHHOI TexHiKU. CTBOPEHO CTPYKTYpPU MEPBUHHUX
[IepeTBOPIOBAYiB ONITMYHUX CEHCOPIB ra3y, B OCHOBY POOOTH SIKUX [1OKJIaJIEHO 3MiHy KPOKY HaJMOJIEKYJISIPHOI
CIIipaJIbHOI CTPYKTYPHU IIif, Ji€l0 MOJIEKYJI a3y HAa aKTUBHI HAHOPO3MipHi YacTUHKN. OTPUMAHO HOBi TBEPIOTI/IbHI
CTPYKTypHY IIEPBUHHUX [1€PETBOPIOBAYIB 11J151 CEHCOPIB rady MeTofoM inTepkasnsauii monexyn XPK, moandikoBaHoro
HPY, B nopucTi Mmatepianu (1osiicTupeH, OKCUJ, ajlloMiHilo Ta KpeMHilo). Po3po6s1eHO CTPYKTYpH aKTUBHUX
enemeHTiB P33-nasepis Ha XPK, MmoandikoBannx HPY, 1m0 1ano 3Mory 36ibINUTH CIIEKTPaJIbHY T'YCTUHY (OTOHHUX
CTaHiB y IMX CTPYKTypPax Ta 3MEHIIUTHU MOPIT i JOCATHYTY II€PECTPOIOBAHHSA JOBXMHU XBUJIi JIa3€pHOI reHepatiii.
3anponoHOBaHO CTPYKTYPY aKTMBHOI'O KOJIbOPOBOTO ITiKCEJIBHOTO €JIEMEHTA PiIKOKPHCTAIYHOTO AUCILIES 3

HaKa4yBaHHSIM OPraHiYHUM CBIiTJIOAi0OM.

2. Thesis is devoted to development of electronic device elements on the base of cholesteric liquid crystals (CLC)
modified by active nanoscale particles (ANSP). The paper studies spetkrylnyh, nonlinear and electro-optical
properties as pure and as induced cholesteric liquid crystals modified by nanoscale particles. Pattern in changing
step supramolecular helical structure modified by NRCH in depends of the mechanism of induction of helix
structure of CLC matrix. The study of intercalation of nanocomposites on the base of on CLC modified by ANSP in
porous materials, such as polisteren, alumina and silica oxides are carried out. It was founded patterns vpyvu the
influence of gas molecules on changes in spectral characteristics of the synthesized nanocomposites. It was
founded the two-stage process of the changing in the optical transmission spectra of nanocomposites on the base
of on CLC modified by ANSP. The study of nonlinear phenomena in gold nanorods by means of z-techniques and
low-intensity He-Ne laser are carried out. The numbers of electronic devices structures are designed. The
structures of primary transducers for optical gas sensor are made, witch operation work based on changing of
supramolecular pitch of CLC helical structure under the influence of gas molecules on active nanoscale particles. It
was obtained the solid state structures for primary transducers for optical gas sensors by means of intercalation
method of CLC molecules modified by ANSP in porous structures (polisteren, aluminum and silicon oxides). The
structure of active elements of DFB-lasers at CLC modified by ANSP, which increased the spectral density of
photonic states in these structures and reduce the threshold and achieve tuning wavelength lasing. The structure
of the active color pixel element for LCD with organic light emitting diode pumping was proposed.
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