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Generation of a super-resolution laser beam producing an extremely small focal spot

Kozawa, Yuichi
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A laser beam with an annular-shape and radial polarization, which can produce a
small focal spot, was generated directly from a laser cavity. The generation of an annular-shaped beam
with radial polarization was demonstrated simply by the precise control of the cavity length and optics
in a plane-concave cavity with a c-cut Nd:YV04 crystal.

We also demonstrated a further simplified method that enables the manipulation of the intensity and
polarization distribution of a laser beam by the fine structure of gold ring patterns fabricated on the
surface of a laser crystal.

In addition, we investigated the image formation for a small scatterer illuminated by a radially
polarized beam in laser microscopy, which revealed a new approach for the enhancement of the spatial
resolution in laser microscopy using a radially polarized beam.
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