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Shape Measurement Method of Rough Surface using a Radiat Shearing Interferometry

Masaaki ADACHI, Hiroto QOSUGH, Takashi HIRABAYASHI and Katsuyuki INABE

A new shape measurement method of rough surface is proposed. The method utilizes a radial shearing interferometry consist-
ing of two zoom lenses with different magnifying powers and a laser diode being able to change its wavelength in a small range
less than 0.1 nm. The radial shearing interferometry, known as a kind of common path interferometer, is capable of obtaining a
very stable specklegram even under normal vibrational circumstance. From the specklegrams two phase maps carresponding
to two slightly different laser wavelengths are extracted. The difference of phase values between two maps is nearly indepen-
dent of random speckle phase, but depends on optical path differences. Then shape of the rough surface can be calculated from
the two phase maps through the optical path differences. The validity of the method is experimentally demonstrated.
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Fig.1 Shear directions b, ¢, d in a radial shear image. fix,y)isa
contour of original object and flax,ay) (a<1.0)is of an en-
larged one. A center of the object coincides with the corre-
sponding point of the enlarged one
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Fig.2 Sectional profiles onthex axis for the original object and the
enlarged one. z is height. g(x) is the distance between the origi-
nal surfac f{x) and the enlarged surface fax)
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Fig.3 Optical layout of a radial shearing interferometry and a light
source. An object is illuminated along the same direction to
measurement one. Dotted lines mean a contour of black plas-
tic cover of the interferometry
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Fig.4 PZT actuator setup for phase shifting. Large beam splitter in
Fig 3 is moved by PZT actuator . Light /, reflected by the
moved splitter takes path length shorter than that of light L
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Fig.5 The first measured object
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Fig.6 Measured phase. Perfect white and black mean phase of 7
and - 7, respectively. Gray means phase between and
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Fig.7 Measured shape. x range (from O to 40) and z range (from
-200 to 50) correspond to 10mm and 8mm long respectively
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Fig.8 Measured shape of a part of cylinderical gas valve cover.

X range corresponds to 10mm long and z range corresponds
to 6mm long
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Fig.9 Measured shape of a pouring part of a beaker. x range corre-
sponds to 10mm long and z range corresponds to 4 mm long
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