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Optical Profiling by Wavelength Scanning Interferometers

Kenichi HIBINO

Profiling smooth surfaces by optical interferometry has attained a measurement resolution of
1/2000. However, the profiling of multiple-surfaces or discontinuous surfaces still suffers from a
poor measurement resolution. Multiple-wavelength interferometry such as wavelength scanning
interferometry and white-light interferometry allows an optical path-length dependent measure-
ment which can solve these problems. Wavelength scanning interferometry allows a measurement
of gap height, a simultaneous measurement of surface shape and optical thickness of a transpar-
ent object. Recent development of semiconductor lasers and solid-state lasers with an external
cavity has realized a single-mode scanning of the source wavelength over 10 nm or larger.
Discrete Fourier analysis, heterodyne and phase-shifting techniques combined with a source
wavelength scanning of laser diode could provide a high resolution measurements of discontinu-
ous surface-shape, optical thickness, geometrical thickness and optical constants.

Key words: interferometry, wavelength scanning, surface profiling, semiconductor laser, phase
shifting, optical thickness, refractive index
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