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Abstract: “The Polymeric Photonic Crystal Working Group” has been organized to promote the
research of photonic crystals fabricated with polymeric materials in a space craft such as ISS.
Block copolymers with ultra-high-molecular-weight such as 10 g/mol are expected to be used as
materials of photonic crystals because self assembly of block copolymers provides a bottom-up
approach easier for fabricating optical devices than a top-down approach. Previously, we have
discovered microphase separation can be induced by addition of selective solvent to a low
concentration solution and succeeded in forming highly ordered large grains on the order of
centimeter by using such a low concentration solution in the vicinity of the phase boundary
because of the high mobility. In this study, gravity effect on such microdomain structures formed
in the solution will be presented. To our knowledge, this is the first report of the gravity effect on
polymer solutions. In this study, we used polystyrene-block-poly tert-butyl methacrylate which
was synthesized by the living anionic polymerization technique. Block copolymer solutions were
prepared using THF as a common solvent and water as a selective solvent in which gyroid
structures were formed. These solutions were poured into glass tubes with a length of about 85mm.
The glass tubes were sealed in order to prevent evaporation of the solvents and kept vertically for
several months. A spectroscopic measurement at intervals of Smm was performed every few days.
After several weeks, the difference in the reflective peak wavelengths was observed between the
microdomains near the upper and bottom parts in the glass tubes. This is attributed to the gravity
effect. By using clinostat, i.e., a device that rotates specimens continuously to negate gravity effect,
a similar experiment was performed. Compared with the samples stationary on the ground, the
difference in the reflective peak wavelengths between the microdomains near the upper and
bottom parts in the glass tube was suppressed.
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