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High-Precision Measurement of Small Distance Utilizing

the Symmetrical Metal-Cladding Waveguide

SANG Ming-huang' LI Xin-hua’® YU Zixing' DAI Haidang'
( L. College of Physics & Communication Electronics Jiangxi Normal University Nanchang Jiangxi 330022 China;
2. Xingzi Middle School Jiujiang Jiangxi 332800 China)

Abstract: Based on the ultra-high order mode with high-sensitivity to the variance of incidence angle in the symme—
try metal-cladding waveguide a real-time and high—precision micro-displacement measurement method has been the-
oretically analyzed and experimentally demonstrated. It is shown that the piezoelectric material is not placed in the
guiding layer but connected with one mirror and that the combination of piezoelectric material and mirror is located
at the focal plane of one convex lens. In particular when a voltage is applied to the piezoelectric material the resul—-
ted micro-displacement will give rise to a tiny variance of incidence angle in the light coming back from the convex
lens and then a sharp change in the reflected light intensity will be obtained. The experiment shows that the micro—
displacement measurement resolution is 0.5 nm and the measurement range is 170 nm and furthermore this scheme
is of simple structure real-time measurement and may be of potential application in micro-electro-mechanical sys—
tems and fine control area.
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