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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.17.25

Tema gucepranii:
1. OrrTryHi, MarHiTHI Ta CTPYKTYPHI JOCTIiIKEHHS JIIOTPOITHUX CYCIEH3iH i3 CTPMKHENOAI0HMMY KOMITOHEHTAMMU.

2. Optical, magnetic and structural investigations of lyotropic suspensions with rod-like components.

Pedepar:

1. B pucepTaii JocizpkeHo OpieHTAallilo Ta IEPEOPIEHTALLiI0 IUPEKTOPA, IHAYKOBaHY MarHiTHUM IMOJIEM Y

I BOKOMIIOHEHTHUX BOJHHUX CYCIIEH3i5IX 3 HEMarHiTHMMU Ta MarHiTHUMU CTPYKHSIMU. BCTaHOBJIEHO, IO JOLABaHHS
IO HEOPTaHiYHUX JIIOTPONHUX KOJIOifiB 3 KOPCTKUMHU CTPYKHSIMU JOMILIOK, YyTJIMBUX IO MarHiTHOTO IMOJIsT, 3HAYHO
36isbIIye iX BiATYK HA 30BHIlLIHE I10J1€ 4K B i30TPOMNHIl, TaK i B HeMaTU4Hii (pasi. JocaimkeHo yMOBU CTabiIbHOCTI
HeopraHiyHoi PK cycneHsii npu nogaBaHHi B Juciiepciio MarHiTHOi KOMIIoHeHTH. [Toka3aHo, 10 06J1acTh CTIHKOCTI
CYCIIE€H3il 3HaXOOUTLCS B LIMPOKOMY Hialla30Hi KOHLEHTPALiN KOXKHOI 3 KOMIIOHEHT i OXOILJIIOE 5K i30TPOIHY, TaK i
HEMAaTU4HY (pa3y Kos0iny. BcTaHOBIEHO, 0 B MarHiTOBIOPSAKOBAHOMY 3aMOPO>KEHOMY 3Pa3Ky 3 MarHiTOYYyTIMBOIO
cycrieHsiero (popMyeThCsl MarHiTHa aHi30TpoMis. BUsBIIE€HO, 10 BEJIMYMHY I10JIiB 6araTo4acTUHKOBO]
MarHiTOiHAYKOBaHOI aHi30TPOIIii JIaHIIIOXKKIB 3 MarHiTOIUIIOJIBHOIO B3a€EMOI€I0 IEPEBULILYIOTD I10JI51
OJJHOYaCTMHKOBOI MarHiTOIHYKOBaHOI aHi30TPOIIii, TOB's13aHOI 3 (OPMOIO HAHOYACTMHOK. BcTaHOBIEHO, 10
OIIPOMIHEHHS OPraHiyHOI JIIOTPOIHOI CYCHEH3I] TOIIMHAIOYMX HAHOYACTUHOK IITMEHTY JIAa3€PHUM IIYYKOM 3

rayCCOBUM PO3IOJiJIOM IHTEHCUBHOCTI CBiTJIa IPUBOJIUTD O 3HAYHOTO IPOCTOPOBOTO MEPEPO3IOiNTy YACTUHOK B



cycnensii. HasBHICTb rpajjieHTa Temnepatrypu B OIIPOMiHEHIN 001aCTi 3yMOBJIIO€ NTEpPEMillleHHSI HAHOYaCTUHOK
B3[I0BX I'PaflieHTy Ta BUTICHEHHS Ha nepudepilo Myyka, e BUHUKAE IPOCTOPOBA MOIYJISILisI KOHLIEHTpalii
YaCTUMHOK. BCTaHOBJIEHO, 1110 OJIHOYACHO MA€ MiClle CBIiTJIOiHAYKOBaHa aicOPOLlisi YaCTMHOK Ha MiJKJIagKax KOMIpKHY,
sIKa IPUBOJWTH 10 TIOSIBU IIOTOKY B IIPOTUJIEKHOMY HANpsIMKY. BCTaHOBJIEHO, 110 CBiT/I0iHAYyKOBaHU! edekT Cope
MO>KHA BUKOPUCTATH [JIs1 3alIUCY AVMHAMIYHUX FOJIOTpaM B i30TPOINHIN ¢a3i KosoiLy. 3Ha4YeHHs
HeJIiHIHHOONTUYHOTO KOeQillieHTy € BEJIMYMHOIO TAKOT'0 X IOPSIIKY, 110 i B TEPMOTPOITHOMY HEMAaTUYHOMY PiIKOMY
KpucTali (e(peKT riraHTChKOI ONITUYHOI HeJliHilHOCTI). [IpoieMOHCTpOBaHa MOXKJIMBICTb 3aIIMCY CTalliOHAPHUX
rpaToK BHACJIIIOK iCHYBaHHS €(EKTY CBiTJIOIHAYKOBAaHOI aicOPOLii HAHOKPUCTAJIITIB IIrMEHTY Ha MiJKJIaIKax

KOMIPKHU 3 KOJIOiIOM.

2. The aim of this thesis is to study the liquid crystal director orientation and reorientation induced by the
magnetic field in two-component aqueous suspensions of non-magnetic and magnetic rods. The magnetically
induced birefringence and the reorientation of the non-magnetic component occurred due to the magnetic
properties of the dilute component. The colloidal stability of an inorganic LC suspension with the addition of a
magnetic component in the dispersion was studied. The stability region covers both the isotropic and nematic
phases of the dispersion. The chain formation in a suspension of slightly anisotropic nanoparticles in water and in
an aqueous suspension was studied. The measurements of the magnetization in fluid and frozen suspensions, and
observations of the magnetic anisotropy in frozen magnetically aligned samples allowed us to confirm the
existence of chains of nanoparticles in both suspensions. The single particle magneto-induced anisotropy is much
smaller than many-particle (chains) anisotropy. It was established that the irradiation of an organic lyotropic
suspension of absorbing pigment nanoparticles of RED176 by a laser beam with a Gaussian distribution of light
intensity leads to a strong spatial redistribution of particles in the suspension. In the temperature gradient in the
irradiated region, the nanoparticles were moving along the gradient and pushed out to the periphery of the beam
where the spatial modulation of the particle concentration occurs. Subsequent exposure leads to the reversal of
the diffusion of the nanocrystals back to the center of the laser beam. The light-induced Soret effect can be used
for the recording of dynamic holograms in the isotropic phase of the colloid. The possibility of recording of
stationary gratings due to the effect of light-induced adsorption of nanocrystallites onto the cell surfaces has been
also demonstrated. When recording holographic gratings, the nonlinear optical coefficient had a value similar to
that in a thermotropic nematic liquid crystal (so-called giant optical nonlinearity of liquid crystals).
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