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Study on Inverse Scattering Method using Optical Frequency Comb for Measuring
Surface Topography with Wide Range of Spatial Frequency
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The purpose of this study is to develop the novel measurement technique
which enables to evaluate a surface topography ranging from several micrometers to millimeter order
in spatial frequency. The conventional laser inverse scattering method has a disadvantage in
wavelength dependence of the measurement range and resolution to measure a surface topography with
wideband spatial frequency. To overcome this problem, the improved laser inverse scattering method
based on the scattered light spectroscopy using an optical frequency comb (OFC) was investigated. As

the key device, We achieved the broadband OFC including visible light, which is controlled and
stabilized using the piezo devise and the Peltier element. Moreover, the OFC spectrum measurement
using the developed spectroscopic optical system with VIPA was performed. The feasibility of the
proposed measurement principle is confirmed by simulation results based on the novel laser inverse
scattering measurement algorithm.
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