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Abstract Surface acoustic wave (SAW) gyroscopic effect is analyzed when a piezoelectric half-space rotates, and
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the change form of angular speed verus the wave velocity is obtained. Then the acousto-optic coupling wave equation
OCIS codes
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is discussed, and the formula relationship of angular speed and the diffraction efficiency is gotten in acousto-optic
gyroscope

coupling situation. The optimization design to the acousto-optic gyroscope s structure is carried on according to this

The optimization design indicates that X cuts Y propagating and Z cuts Y propagating LiNbO; crystal
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have the biggest scale factor, the sensitivity is usually the highest when the gyroscope rotates along SAW propagating
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direction, and the accuracy of this design is 2.06°/h, which is 2 orders of magnitude higher than that of normal SAW
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Fig. 1 Coordinate graph of piezoelectric substrate
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Table 1 Constants of LiNbO;

Elastic constants /(10" N« m™%) Piezoelectric constants /(C » m™?) Electric constants  Density /(kg + m™*)
C11 Ciz C13 Cuy C33 Cuq Ce6 €15 €22 €31 €33 €11 /Eo €33 /Eo 14
19.84 5.47 6.51 0.79 22.795.97 7.16 3.69 2.42 0. 30 1.77 45. 6 27.3 4647
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Fig. 3 (a) Phase velocity versus different X cuts; (b) XY LiNbO; phase velocity versus rotational speed/angular
frequency of SAW
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