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Development of in-line absolute length measuring device active to measurement
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A nonlinear detector yields the interference fringes of the fundamental
and high-harmonic waves in different frequency regions. We analyze the formation of nonlinearly
detected interference fringes. We demonstrate, for the first time, that the interference fringes of
high-harmonic waves can also be used to determine the position of zero optical path length
difference between reference and object mirrors.

High-accuracy measurement using phase information of fringe patterns, that is not much affected by
amplitude noises than amplitude information, in a pulse-train interferometer is demonstrated in
this study. However, the selection criteria for spectral components of the measured interferogram
for reggneration of phase information are not obvious. In this work, a frequency pair model is
proposed.
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