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3D measurement using a frequency-shifted feedback laser

Tohoku University, RIEC, Laboratory of Applied Quantum Optics

galas@riec. tohoku. ac. jp

3D measurements are important in various fields of industry,
medical applications etc... Various techniques have been
reported and although some have micrometer accuracies or
better, measurement ranges are usually a few centimeters or
less. We report a new optical profilometer with more than
Im-range capability, based on optical frequency-domain
reflectometry using a frequency-shifted feedback (FSF) laser
as light source. Measurement accuracy better than 50um was
demonstrated.

The experimental setup and measurement result are shown
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on the figures. The FSF laser had a semiconductor optical amplifier as gain medium. A 100-yen coin was used as sample and placed at a distance of 50cm from
focusing lens. The stage was scanned in the XY-plane then the Z component or depth at the sample was determined from the measurement of the beat signal
generated from the delay between reference and measurement arms, using a fast Fourier transform. Stability analysis of the system led us to conclude that it can

perform with accuracies in the micrometers by longer averaging and higher accuracy frequency standard.
Reference: K. Nakamura, T. Hara, M. Yoshida, H. Ito, IEEE J. Quantum Electron. Vol. 36 (3), p305, (2000).
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3 1p ZF 14 Real-time 3D position sensing of a light source by ~Spherical aberration ring method”
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Surface profile inspection system for OPC drums substrate using a fast laser scanning method
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Fig.l Optical system of the proposed
scanning method.  PM:plane mirror,
L:light source.
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Fig.2 Power spectrum of OK OPC drum.  Fig.3 Power spectrum of NG OPC drum.
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