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Picometer positioning control in air by ultra-high resolution displacement
measurement and drive system
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Two types of laser interferometers (heterodyne and sinusoidal phase
modulation) complying with metre standards, their phase meters and a stage combining ultra-stable
parallel spring guidance and piezoelectric elements were developed. As a result, mechanical step
displacements of 10-20 pm were observed with both interferometer systems. The noise floor was also
measured and it was found that the noise density was below 1 pm/root (Hz) in the high frequency
range (1~MHz) and that the lower the frequency (0.01~1Hz), the greater the influence of air
fluctuations at lower frequencies. However, the observation of pm step displacements, which was
initially aimed for, was not achieved. This is a future challenge for this study.
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