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Scientific exploration of ferroelectric liquid matter: elusidation of
physical/chemical features and its functional application
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By focusing on unique features, i.e. fluiditﬁ, topology and polarization, of
ferroelectric nematic material (NF), I successfully create a polar helix and a novel device using
the gigantic polarization of NF. | demonstrate that in the polar helix, the local nematic director
is non-degenerated, that is, the head-and-tail symmetry is broken, and electrically/quickly
inter-convertibility of selective reflection related to the half-/full-pitch bands in the distorted
helix. On the other hand, 1 develop a novel device a.k.a. a photo-condenser by just blending NF and
a photo-trigger with visible light responsivity. | demonstrate that in the photo-condenser, the
reversible trans-cis isomerization of the photo-trigger under blue (415 nm) and green (525 nm) light

irradiation causes a switch between two quuid—chstalline phases that exhibit drastic tuning of
dielectric permittivities (200 < € < 18,000), with a rapid response time (< 30 s) and excellent
reversibility (-~ 100 cycles).
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