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Optical simulation of an aberration from interfacial refraction
in cryogenic fluorescence micoroscopy

oKeita Ishida, Satoru Fujiyoshi, Michio Matsushita
Department of Physics, Tokyo Institute of Technology, Japan

[Abstract] A main component in cells is water. When whole cells is observed by an optical
microscope, the light will refract at an air/water (or oil/water) interface. Thus, an optical image
of whole cells is often distorted and its resolution is deteriorated. Here we show optical
simulation of the refraction effect of the focal spot at the inside of water. The simulation
indicated that the interface refraction seriously affected to the optical image obteined by our
reflecting microscope. The effect is remarkable in that the high numerical aperture of the
objective (>0.6 in dry) is used.
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Fig. 3. PSFs in the air (nai=1.00) and the water
(nwater=1.33, the norminal focus depth L1=5 pum). The
objective’s NA is 0.90 (Omax = 64°, Omin = 20°). Light
[ k] is 640 nm in wavelength and circular polarization.
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