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Development of optical tomographic_imaging system for in-vivo nano-vibration
measurement of whole 3D structure in biological tissue

Choi, Samuel
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In this study, we aimed to develop an optical tomography imaging system
oriented to nano-vibration measurement of the entire 3D structure at the biological tissue. First,
we proposed the principle of a heterodyne coherence microscope that can measure the vibration
distribution along with a three-dimensional tomographic scan, and demonstrated its usefulness
through validation experiments. Next, we constructed a system using a DD-MZM comb generator and
proposed a method to realize ultra high-speed measurement at a scan rate of 20 MHz, which enables
transient measurement of the vibration state as well as depth profile. Furthermore, by applying the
same light source to a spatial interference microscope, it was shown that 3D measurements with
nano-order ﬁrecision over a wide depth range of several hundred micrometers to millimeters are
possible. The possibility of the proposed methodwas demonstrated.
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