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Study on size-specific phase separation in smectic phases of rod-shaped polymers
and its application
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The binary mixture of the polysilane, which is a rigid rod-like helical
polymer with very narrow molecular weight distribution, and the tetraalkylsilane, which is a
spherical molecule, shows the segregation of the tetraalkylsilane between the smectic layers of the
polysilane. We revealed that the spherical diameter of the tetraalkylsilane is almost equal to the
cylindrical diameter of the polysilane by molecular modeling, and that the high pressure promotes
the segregation by X-ray studies, showing that the segregation occurs due to an entropic effect
driven by steric repulsion between the rod-like and sphere-like molecules. Furthermore, the layer
structure of the segregated smectic phase developed on a Si substrate could be successfully
transferred to the substrate by removing the tetraalkylsilane by washing with good solvent followed
by a plasma etching using the remained polysilane as a template.
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