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Cryogenic reflecting objective with a high numerical aperture and wide
field of view
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Department of Physics, Tokyo Institute of technology, Japan.

[Abstract] Fluorescence microscopy is capable of imaging noninvasively of biomolecules
with a single-molecule sensitivity. However, 3D imaging of individual biomolecule with a
molecular resolution is challenging. We have developed fluorescence microscopy of
individual molecules under cryogenic conditions. For the observation, we designed a
cryogenic reflecting objective with a high numerical aperture and wide field of view. The
cryogenic reflecting objective is composed of an aspherical mirror and a spherical mirror.
Because two mirrors are constructed on a single-component fused silica lens, the cryogenic
reflecting objective works in superfluid helium. By using aspherical mirror, its numerical
aperture is 0.90 and its field of view is larger than 80x80um? by optical simulation. We
measured fluorescence imaging of individual Alexa750 molecules for 30x30pum? with the
cryogenic reflecting objective. The observed fluorescence spots were nearly
diffraction-limited shape.
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Figure3. (a) Laser-Scanning Fluorescence imaging

of individual Alexa750 molecules. (b) Dye at
(0.75um, 2.55um). (c) Dye at (27.20pum, 27.95um).
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