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1. Main Research Results

A prototype of piezoelectric vibration-energy-harvester was developed using lead-free
piezoelectric ceramics, and the relationship between device performance and material
properties was clarified, which will be valuable information for designing piezoelectric
materials for the vibration-energy-harvester. A sensor for the simultaneous detections of
methanol content flaw rate has been demanded in bio-methanol industry. We have developed a
new ultrasonic sensor detecting methanol content in aqueous solutions and flow rate by
improving signal processing software used in conventional ultrasonic flaw sensors. As for
photonic materials, we have developed a one-dimensional photonic crystal composed of
lanthanum-doped lead zircon titanate (PLZT) and conductive zinc oxide as a new type of
tunable photonic crystal. The result of simulation indicated that the electro-optic effect of
PLZT was markedly enhanced by the effects of multi-layer effect and the formation of

photonic band gap.
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