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Development of a three-axis laser autocollimator for measurement of angular error
motions of a next-generation ultra-precision positioning stage

Gao, Wei
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To realize next-generation ultra-precision positioning systems having a
sub-nanometric positioning accuracy, a new principle for angle measurement, which is referred to as a
three-axis laser autocollimator in this research, has been proposed. A compact micro optical sensor head
in a size of 50mmx30mmx30mm has been designed and developed based on the proposed method, and its
feasibility has been investigated in experiments. It was verified in experiments that the developed
sensor had resolutions of 0.01 arcsecond, 0.01 arcsecond and 0.2 arcsecond for measurement of roll, yaw
and pitch motions, respectively. Furthermore, a new method, which is referred to as the edge effect in
this research, for detecting position of a focused laser beam has also been proposed. Experimental
results revealed that the proposed method could achieve measurement resolution of beyond 0.00larcsecond.
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