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Precise Measuring System for Aspheric Surfaces

Keiichi Yosuizumr and Yoshihiro Okino

Disc Systems Development Center, Matsushita Electric Industrial Co., Ltd.,
22-6, Motomachi, Kadoma 571

A precise X-Y-Z noncontact meauring system using a laser heterodyne interferometer for
aspheric or arbitrarily curved surfaces has been developed. Its accuracy is better than 0.1 g#m
and its tolerance of slope angle is 30°. The newly developed optical method is used to measure
an inclined surface directly with a focused frequency stabilized laser light. Mechanical or other
kinds of errors cause small measuring errors because the coordinate of an investigated surface
is directly measured by a change in the frequency of the frequency-stabilized laser light reflect-
ed from the investigated surface. A high power (2.5mW) He-Ne Zeeman laser is also used
to measure a surface having low reflectivity such as glass or plastic.
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Fig. 1 First step in our measuring system.
P: Photo sensors, M: Mirrors, S: Po-
larized beam splitters.
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Fig. 2 (a) Object is inclined and lens does

not move.
(b) Lens moves in X-Y direction by
servo signals.
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Fig. 3 Schematic view of the measuring system.
Di-s: Photo sensors, Qi-s: Quarter wave plates, S: Polarized

beam splitters.
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Fig. 4 Results of measuring a spheric surface.
(a) Measurement of entire surface.
(b) Measurement of a small part.
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Fig. 5 Radius of the incident beam W, versus
radius of the focused spot U.
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Fig. 6 Inclined angle(6) versus beat amplitude.
Curve I and II indicate First step and
Second step method respectively. When
NA=0.6, Oa=36".
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Fig. 7 When the focus error is 8, and the
inclined angle of the surface is 6, the
measuring error 4Z becomes 6(1/cos 0—1).
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