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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTHyHHX PyOpHK: 29.31.21

Tema gucepranii:
1. OnTUYHI B1aCTUBOCTI HAHOKOMITIO3UTA (ME30IIOPUCTUI KPEMHIN) /(HEMAaTUYHUI PiiKUI KPUCTa) y OJIMKHBOMY

iH(ppauepBOHOMY Ta BUAMMOMY Jialla30HAX

2. Optical properties of a nanocomposite (mesoporous silicon) /(nematic liquid crystal) in near infrared and visible
ranges

Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTyIEHs KaHAauaaTa Qpisnko-mareMaTUYHUX HayK 3a crenjanbHicTio 01.04.05
- ONTHKQ, J1a3epHa ¢i3uKa. - XapKiBCbKUil HalliOHaIbHUI yHiBepcuTeT imeHi B. H. Kapasina, Xapkis, 2012. Y
IycepTaliliHiil po60Ti TEOPETUYHO Ta eKCIIEPUMEHTAIbHO JOCIIKY€ETbCSI HAHOKOMIIO3UT, 10 CKJIaIa€ThCs 3
ME30IIOPUCTOr0 KPEMHII0 Ta HEMaTUYHOTo pigkoro kpuctainy (HPK), 3 MeToo CTBOpEHHS Ha OCHOBI TaKoro
Marepiany KepOBaHUX By3bKOCMYTOBUX ONTUYHUX (PinbTpiB. OCO6IMBA yBara NpUAiNsI€TbCs BIUIMBAM TEMIIEPATypU
Ta €JIEKTPUYHOTO I10J1s1 Ha opieHTaniio mosiekya HPK y nopax unningpuynoi dopmu. [Tose gupexkropa HPK
PO3paxoByBaJIOCH IIJISIXOM PO3B's13aHHS PiBHsIHHS OpaHKa 1151 HOTro MOJIeKyJl y HabJIMKEHHI BiceCUMeTpUYHOI
BUTIYHOI pagianbHoi (BP) KoHirypauii. BusHau€HO 3a/1€5KHICTh 10J1S1 JUPEKTOPA Bifl HAIPYKEHOCTI €JIEKTPUYHOrO
1107141, pafiiyCy Iopy Ta I'yCTUHY eHeprii 34ernenHsa Mmosiekys HPK 3 ii ctinkamu. Takox po3paxoBaHO Jiara3oH

[IepeCTPOIOBaHHS €JIeKTPOOIITUYHOTO Mikpope3oHaTtopa (MP) Ha ocHOBI focinKyBaHoro kommnosaura. Esincomerpis



IIJIIBOK ME30MIOPUCTOrO KPEMHIIO Ta OKCUIY KPEMHIIO, 3annoBHeHux HPK, BusiBuiach iHpOPMaTUBHOIO TiIbKY 1151
okcupny. OnepykaHi TeMIepaTypHi 3aJ1eXKHOCTI IIOKa3HUKIB 3aJI0MJIEHHSI BKa3yloTb Ha BP koHirypauito HPK y
Me3sonopax. Ofiep>kaHo 060POTHE NEPECTPOIOBAHHS TEPMOONTUYHOrO MP Ha OCHOBi HAHOKOMITO3UTA
(mezonopuctuit kpeMHiit) /(HPK E7) 3a monomoro:o HarpisajbHOI Kamepy abo MOTYKHOTO 3€JIEHOro Jla3epa.
3po06J1eHO OLiHKY I'yCTUHU eHeprii 3uernieHHs MoJiekys HPK 3i cTinkamu KpeMHieBUX Me30I10P, a TAaKOX J0BEJEHO,
mo HPK y Takux nopax yrsoptoe BP xondirypauito aupexropa. HabmwkenHs Xosiepa yCHilHO BUKOPUCTaHO [JIs

arpokcumalii BUMipsiHOI TeMIlepaTypHOI 3aJ1EXKHOCTI e(peKTUBHOrO NoKazHuKa 3asiomaeHHs HPK y mesonopax.

2. Thesis for a Doctor philosophy degree (Ph.D.) in physical-mathematical sciences by according to scientific
specialty 01.04.05 - optics, laser physics. - V.N. Karazin Kharkiv national university, Kharkiv, 2012. Theoretical and
experimental studies of a nanocomposite containing mesoporous silicon and nematic liquid crystal (NLC) are
carried out in this thesis for the purpose of creation of tunable narrow-band optical filters based on such
materials. The main attantion is paid to influences of temperature and electric field on the NLC molecules
orientation in cylindrical pores. The NLC director field was calculated by solving the Frank equation for NLC
molecules with the assumption of axisimmetrical escaped radial (ER) configuration. We have simulated the director
field dependance on electric field, pore radius and molecular anchoring strength. As well the range of electrical
tuning of a microcavity (MC) based on the investigated composite was calculated. Spectroscopic ellipsometry of
mesoporous silicon and silica films, infiltrated with NLC E7, proved to be informative only for the silica film. The
obtained thermal dependencies of refractive indices indicate ER director configuration of NLC in mesopores.
Revercible tuning of a thermooptical MC based on the nanocomposite (mesoporous silicon) /(NLC E7) by means of
a hot-stage of powerful green laser has beed observed. The NLC molecular anchoring strength in Si mesopores
was estimated. Haller's approach was successfully applied for the approximation of the measured NLC effective
refractive index depended on temperature.
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