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Profilometry with a Line-Field Fourier-Domain Interferometry
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and Toyohiko YATAGAI

Institute of Applied Physics, University of Tsukuba, Tennodai 1-1-1, Tsukuba 305-8573

A line-field Fourier-domain interferometry is proposed, which is capable of fast three-dimensional
(3-D) measurement. This system is constructed from the combination of a conventional Fourier-
domain interferometer and a 1-D imaging system. Since this system directs a line-shaped focus
onto the specimen, a 1-D sectional profile is obtained without any mechanical scan. This means
that the 1-D sectional shape is calculated from a one-shot CCD image. Experimental results of
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measurements of an aspherical mirror and a Japanese coin are presented as examples.
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Fig.1 Optical scheme of line-field Fourier-domain inter-
ferometer. Here LS denotes a light source. L2, L3, L4 are
spherical lenses whose focal lengths are 100 mm, 100 mm,
150 mm. CL denotes a cylindrical lens whose focal length is
100 mm. S denotes a specimen. M denotes a mirror. G
denotes a grating of 1200 Ip/mm.
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Fig. 2 Perspectives of optical setup on x-z plane (a) and
y-z plane (b).
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Fig. 3 Three-dimensional profiles of an aspherical mirror.
Contour lines are at each 10 nm interval.
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Fig. 4 Three-dimensional profile of a Japanese 10-yen
coin and its sectional profile.
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