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Super-Resolution Imaging Based on Transient Fluorescence Detected IR

Spectroscopy

Makoto SAKAI, Keiichi INOUE and Masaaki FujiI

The IR microscope has been used widely for following reasons: 1) IR absorption spectrum of
small samples and domains can be measured, 2) without causing any damage, and 3) spatial
mapping of specific materials by IR is possible. However, the spatial resolution of IR microscopes
is very poor relative to other optical microscopes. This is because the spatial resolution of a
conventional IR microscope is restricted by the diffraction limit, which is almost the same as the
wavelength of IR light. If a specific IR absorption band can be mapped with sub-micron spatial
resolution, visualization of the molecular structure and reaction dynamics in a non-uniform
environment such as a cell becomes a possibility. In this paper, we introduced a novel IR
super-resolution microscope combining a laser fluorescence microscope and transient fluorescence
detected IR spectroscopy. We also demonstrated IR imaging on the Arabidopsis thaliana cells

labeled by rhodamine-6G.
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