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Development of compact super-resolution microscope using three-dimensional
measurement technology based on speckle interferometry

Arai, Yasuhiko
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The prototﬁpe super-resolution optical interferometer developed on the basis
of the speckle interferometer technology applied as the fundamental technology in this study was
improved on a compact super-resolution observation optical system for use in the biotechnology
field, using a three-dimensional arrangement of optical elements and active vibration isolators.

This improvement has made it possible to observe the ecology of living organisms. In addition, a
device was developed using MEMS technology to facilitate observation in the micro region using this
optical system.

Furthermore, a discussion was held on the measurement limits of this measurement technique. In
this discussion, a new view on the Rayleigh criterion, which has long been believed to be optically
challenging in the achievement of super-resolution, was presented.
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