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Measurements of optical wavelength using an optical fiber retarder
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A wavemeter was realized using the phenomena that the phase lag between principal polarization states in an optical retarder is
a function of wavelength. The change in the polarization state of the optical beam as it passes through the optical retarder is
dependent on wavelength. The wavelength of the optical beam is determined by comparing the power difference between
principal polarization states. A prototype wavemeter was successfully implemented using a polarization maintaining fiber with
birefringence 3 X 107 and length 100 mm as the optical retarder. The measurement resolution was 0.08 nm over a wavelength
region of 1554.38 nm~1557.19 nm, which agreed well with theoretically calculated results. In addition, the dependence of
operating characteristics on temperature was analyzed theoretically and experimentally.
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