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GIANT SHIFT OF THE NEMATIC-ISOTROPIC PHASE TRANSITION
TEMPERATURE IN LAYER OF A METALLOMESOGENIC COMPLEX
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The successful synthesis of nematic metallomesogens [1] opened up the possibility to obtain and study
macroscopically ordered liquid-crystalline phases in metallomesogen. Systematic studies of
metallomesogens revealed one more feature, which has not been deliberately investigated so far and is
analyzed in this work. In particular, the first-order phase transition from the liquid-crystalline to isotropic
phases can take place within a temperature range of one to several degrees [2]. This should give rise to
coexistence of the anisotropic and isotropic phases and to effective anisotropy of physical properties
being lower in this range than the anisotropy of the proper liquid-crystalline phase.

The liquid-crystalline complex studied in this work was tris[1-(4-(4-propylcyclohexyl)phenyl)octane-1,3-
diono]-[5,5'-di(heptadecyl)-2,2"-bipyridineytterbium. It has both smectic A and nematic phases [1]. We
compared the electro-optical properties of the metallomesogen in isotropic (I) phase with the optical and
dielectric anisotropy of the metallomesogen determined in the nematic (N) phase on the basis of the
Landau-de Gennes theory. The anisotropy measured experimentally near the transition proved to be
many times lower than the calculated value.
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The cause for phase coexistence was determined
by monitoring the phase transition by polarization microscopy. According to polarization microscopy
data, the phase transition temperature decreases by more than 10°C as the metallomesogen layer thickness
is reduced from 200 to 5 um. This is the effect of boundaries of the cell containing the sample on the N—I
phase transition temperature, i.e., the confinement effect. In the case of classical liquid crystals placed
into a thin cell or porous matrix, this effect is manifested if the cell (pore) characteristic dimension is less
than a micrometer. The confinement effect found in metallomesogens for order of magnitude greater layer
thicknesses was a new and unexpected finding.

Thus, for the first time it was shown that very strong confinement effect exist in metallomesogen
complexes. The reason seems to lie in the physical-chemical nature of the complexes, namely in the
presence of coordination bonds.
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