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Longitudinal light modulators based on the electrooptic and inverse-piezoel ectric effects

Kuniharu TAKIZAWA™, Shinji KOBAYASHI™? , Hirashi KIKUCHI™

ABSTRACT This paper describes novel longitudinal light modulators using LiNbO3 single-crystal. The operation
principle of the device is based on the electrooptic (EO) and inverse-piezoelectric (IP) effects. LiNbO; crystal is
optically uniaxial and belongs to point group 3m of trigonal crystal. It has large EO coefficients rss, rs; and alarge
piezoelectric constant dys. It was found from the analysis of the optical phase change caused by the EO and IP
effects in the LN crystal that -60.15° Z-cut structure is the most suitable for the longitudina light modulator
because three optical coefficients mentioned above are efficiently contributed to the modulation. Experimental
results using several Z-cut LiNbOscrystals with different cut-angle supported the analytical results.
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