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Development and performance test of a complex laser interferometer for simultaneously
measuring displacement and 2-D angles

J. W. Kim (Lenth group, KRISS), J. A. Kim (Lenth group, KRISS), C. S. Kang (Lenth group, KRISS), and
T. B. Eom (Lenth group, KRISS)

ABSTRACT

A compact linear and angular displacement measurement device was developed by combining a Michelson interferometer
and an autocollimator to characterize the movement of a precision stage. A Michelson interferometer and an autocollimator

are typical devices for measuring linear and angular displacement, respectively. By controlling the polarization of reflected
beam from the target mirror of the interferometer, some part of light was retro-reflected to the light source and the reflected
beam was used for angle measurement. The interferometer and the autocollimator use the same optic axis and the target
mirror can be easily and precisely aligned orthogonal to the optic axis by monitoring the autocolimator@ signal. The
autocollimator was designed for angular resolution of 0.1 arcsec and dynamic range of 60 arcsec. The ‘nonlinearity error of
interferometer was minimized by trimming the gain and offset of the photodiode signals. Through the experiments, we
evaluate the performance of measurement device and discuss its applications.
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Fig. 1 Principle of Michelson interferometer. M: mirror,
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W: quarter wave plate, PB: Polarizing beam splitter,
and P: polarizer.
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Fig. 2 Principle of an autocollimator. M: mirror, L: Lens,

BS: Beam splitter, and PSD: Position sensitive
detector.
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Fig. 3 Principle of the complex interferometer combined
with the Michelson interferometer and an
autocollimator. M: mirror, W: quarter wave plate,
PB: Polarizing beam splitter, P: polarizer, BS: beam
splitter, and PSD: position sensitive detector.
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Fig. 4 (a) Experimental setup for testing the performance
of a complex laser interferometer- and (b) the
configuration of a complex laser interferometer.
BS: beam splitter, L: collimating lens, QPD:
quadrant photo diode, PDs: Photo diodes, PB:
Polarizing beam splitter, W: quarter wave plate, P:
polarizer, CC: corner cube, and M: mirror.
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Fig. 5 Nonlinear error of the laser interferometer. The error
was displayed in phase space.
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