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Lens-less digital holographic super-resolution microscopy with mapping from
image plane to observation plane
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In this study, a_super-resolution optical microscopy by using one-to-one

correspondence between object plane and image plane was investigated. In general optical microscopy,
the resolution is limited by the wavelength of illumination light. Therefore, an image quality with
a minute pattern on the image plane corresponding to the object plane is reduced. However, the
mapping between the object plane and image plane is one-to-one correspondence so that the image on
the object plane can be reconstructed from the low-quality image in principle. In this study, a
volume holographic beam coupler, in which a point-spread wave is transformed to a plane wave with a
wave vector, was developed. In addition, the generated plane waves are superposed with a reference
beam for digital holographic reconstruction in the volume holographic beam coupler. By using the
volume holographic beam coupler and point-spread beams with a wavelength of 405 nm, it was succeeded
to achieve the resolution of 30 nm.
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