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Interferometry for Precision Length Measurements Using Optical Combs

Kaoru MINOSHIMA

Optical comb technology has been successfully used in frequency metrology, but the potential of
the technology in length metrology has not been fully explored. In this article, advantages of comb
technology in length metrology is discussed. Several interferometric techniques using optical
comb in previous works are categorized. As examples, two previous works by the author’s group
are reviewed. One is a picometer displacement interferometry. In a frequency scanning interfer-
ometer, using an optical frequency synthesizer based on an optical comb as the light source and
a reference cavity to compensate environmental instability, long-range precise displacement
measurement such as 10 um with picometer uncertainty was achieved. The second example is a
direct measurement of group refractive index of air. Using interferometer between the adjacent
pulses in the mode-locked laser, air-refractive-index was measured without complicated setup
using a vacuum reference. Precise interferometric signal was obtained by the change of the pulse
repetition frequency. Optical comb technology will be widely used in interferometry.
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