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Absolute length measurement in air using multiple-color frequency stabilized
light source
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Using sinusoidal frequency/phase modulation, central frequencies of laser
diodes (LDs) are locked to saturated absorption lines of lodine(633nm) and Rubidium(780nm). Relative
frequency stabilities for 633nm and 780nm are 10 1 and 10 O orders respectively. These LDs are
used for light sources of displacement measuring interferometers. From the harmonic signals, which
are contained in the interference signals, the Lissajous diagram can be drawn. From the diagram, the
displacements of the target mirrors in the interferometers can be determined with the uncertainties
of several nm - 10nm. From the above results, the possibility to perform multiple-color absolute
length determination.
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