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3D optical coherence tomography using frequency-tunable broadband optical comb
for biological measurement
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In this research, we have developed an "en-face multi-frequency swept
optical coherence microscopic vibrometer” for high-precision tomographic imaging and visualization
of living biological tissues by medical engineering collaboration. An ultra-broadband light source
(Supercontinuum) was introduced as a light source with an en-face imaging optical system utilizing a

multi-wavelength scanning interference measurement method was produced. We achieved depth
resolution of 2.7 p m in tomographic imaging with resolution of 3.5 pm in x-y axis of the
microscopic image. Furthermore, we could detect the vibration of sensory epithelium of a living
guinea pig with a sensitivity of about 10 nm.

In addition, we examined the validity of the "optical comb” light source that can perform
multi-wavelength scanning all-electronically. This novel light source showed that it is possible to
visualize a faster tomographic image and vibration distribution more accurately.
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