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Surface Profiler with the Technique of Composite
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Our research team developed and demonstrated a low-cost optical system for surface profilometry with nanometer-
accuracy recently. The system is based on a composite interferometer consisting of a Michelson interferometer and
a Mach-Zehnder interferometer. With the phase compensating mechanism, the phase deviation due to the instability
of the optical system and environmental perturbation can be compensated simultaneously. The system can perform
a large-range imaging in the millimeter scale and a measurement with the axial resolution within £5 nm without
special shielding and protection of the system as well as any special preparation of the sample. Furthermore, a fiber-
based composite interferometer can also perform the measurement of surface profile with sensitivity at nanometer
scale. The measurement sensitivity and imaging speed can be significantly improved such that the system can be
used as a high-speed, high-resolution and wide-range dynamical imaging system. The axial precision of the system
was examined to be 0.82 nm. High-resolution time-lapsed dynamical imaging of onion cells during dehydration
processes were performed with this system with one frame captured in 75 seconds. Our research team has currently
completed the development of a surface profiler with this technique. Due to the improvement of the design of the
system, it can perform high-resolution measurements of intensity and phase distribution of light signal from surface
of material simultaneously. Furthermore, the stability and sensitivity of the system were significantly improved.
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