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Analysis of electro-optic and inverse-piezoelectric effects in isotropic and uniaxial electro-optic
crystals

Kuniharu TAKIZAWA

ABSTRACT Conventional electro-optic (EO) devices have been designed based on only the EO effect, and
the inverse-piezoelectric (IP) effect has been ignored. In the case of bulk EO devices that control the
retardation between the ordinary ray and the extraordinary ray, thereis hardly any problem in defiance of the
IP effect. However, for waveguide devices which control only the ordinary or extraordinary ray, the
longitudinal IP effect that changes the optical path length in the EO crystd is important as well as the EO
effect. In this paper, electro-optically induced phase shifts of light propagating in isotropic and uniaxia EO
crystals are analyzed in consideration of both of the EO and IP effects. Various crystal configurations are
summarized with particular attention to optical communication and optical image processing applications.

KEYWORDS Electro-optic effect, Pockels effect, Piezoelectric effect, Electro-optic crystal, Isotropic
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