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Exploration of soft materials exhibiting a macroscopic single-domain structure
and new properties
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We discovered several unprecedented materials that exhibit new structures,
phase behaviors, and collective molecular motions, which can update the existing knowledge for soft
materials. A remarkable achievement is the finding of a triphenylene-based chiral liquid crystal
(LC), which forms a 3D single-crystal-like structure with a droplet-like shape and can flow without
losing the 3D structural regularity. The LC also has provided a new knowledge on the relationship
between chirality and collective molecular motion. For the design of a new molecular-assembling
field, an acoustic levitator, equipped with a heating device and an X-ray diffraction machine, has
been developed, to enable the controlled self-assembly of LCs and polymers into millimeter-sized
single-domain structures and observe structural events directly. The acoustic levitator was found to

provide a unique Ffield for chemical reactions, in which reactions, different from those occurs
without levitation, can be induced.
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