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ABSTRACT

This research is the study of wavelength, thickness and refractive index
measurements, by modulated optical path length (MOPL) interferometry. The
technique uses a property of light known as interference. The set up of MOPL
interferometry employs a Michelson interferometer. In wavelength measurement,
the terminal of one arm of the interferometer is substituted by optical path length
(OPL) variation module for wavelength measurement which consists of a mirror
and a speaker. In thickness measurement, OPL variation module for thickness
measurement is inserted to the arm of the interferometer. The investigated clear
plate is inserted to the holder in the OPL variation module. In refractive index
measurement, OPL variation module for refractive index measurement is inserted
to the arm of the interferometer. The investigated liquid sample is contained in a
wedge-shaped slot in the OPL variation module.

All three measurements are based on the same principle which is counting
the number of fringe changing introduced by the OPL variation.

In the wavelength measurement, the determined wavelengths of 780 nm
and 635 nm laser diodes are 790+ 20 nm and 630+ 50 nm respectively. The
experimental results found were slightly different from the actual wavelength of
the light source used.

In thickness measurement, the proposed MOPL interferometer measured
the thickness of two and three glass slides to be 1.9+ 0.2 mm and 2.8+ 0.3 mm
respectively. The experimental results found were slightly different from the
actual thickness of the glass slides used.

In refractive index measurement, the proposed MOPL interferometer
measured the refractive index of sodium chloride and sucrose solutions to be
1.35+0.04 and 1.42 + 0.04 respectively. The experimental results found were
slightly different from the actual refractive index of the solutions used.
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