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Studies on ferroelectric molecular solids for piezoelectric functionalities
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We have developed the effective optimizing procedures of polarization
switching in ferroelectric organic substances. Reproducible evaluations of materials’ intrinsic
polarization and piezoelectric properties in good agreement with the theoretical simulations are
useful for establishing materials’ design strategies for the higher performances. The improved
spontaneous polarization of croconic acid is now comparable to those of inorganic ferroelectric
materials. As the new functionalities of phase change phenomena, the dielectric hysteresis loop of
squaric acid crystal revealed a high-efficiency and high-density energy storage whereas the
2-trifluoronaphthimidazole crystal exhibited a giant electrostriction. We also developed “
Ferroelectric Field Modulation Imaging (FFMI)” technique as a new probe of ferroelectric domains in

molecular crystal films.
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