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� Abstract� Fluorescence microscopy is unique in its ability to individually image 
biomolecules in whole cells. However, the resolution of the fluorescence microscopy is 
one-order-of-magnitude worse than a molecular level. In the presentation, we show a 
construction of a superresolution fluorescence microscope for single-molecule imaging in an 
aqueous matrix under cryogenic conditions. To realize the high resolution imaging, we have 
constructed the cryogenic fluorescence microscope with a numerical aperture of 0.99 and an 
imaging stability of 0.05 nm at 1.8 K. As the result, the three dimensional position of an 
individual fluorescent molecule (ATTO647N) at 1.8 K was determined with a standard error 
of less than 1 nm. In addition to the construction of the high precision microscope, we are 
testing several fluorescent molecules that have been used as a label of biomolecules toward 
superresolution cellular imaging of biomolecules under cryogenic conditions. 
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