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Development of Scan-less Full-field Fluorescence Microscope
using Dual Optical Comb Beat
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We propose scan-less fluorescence imaging performed with a combination of dual-comb optical beating
and a 2D spectral disperser (2D-SD). Dual-optical combs with slightly different frequency spacing
generate dense optical beats in the RF region (dual-comb beating). The frequency of dual-comb beating
is dependent on wavelength, therefore the dual-comb beating gets one to one correspondent relation of
a unique beat frequency and a position on the sample by 2D mapping using 2D-SD. The fluorescence
excited by 2D-mapped beats is modulated by the same frequency of each beat. Accordingly, 2D
fluorescence images can be reconstructed from RF spectrum of frequency multiplexed fluorescence
signals. On the sample plane, the dual-comb beating excitation composes spatially discrete excitation
spots which are identifiable by beating frequency. Therefore, it is enables us to get a confocal
fluorescence image without laser-spot scanning by put a pinhole array on conjugate plane of each
excitation spots. In this work, the basis of scan-less fluorescence imaging method using on dual-comb
beating excitation was developed. For proof of principle, the imaging set-up was constructed in the wave

length ranges are both of 780nm and 520nm region. And fluorescence images of test chart were acquired.
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