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Fig. 1 Geometric scheme of tight focusing of
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a double-ring-shaped azimuthally polarized beam
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Fig. 2 Polarization distribution of

the focal hole in the focal plane
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Fig. 3 Electric field distribution of the focal hole in the focal plane
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Fig. 4 Critical value & for occuring of polarization switch relating to NA and g
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Polarization Switches Phenomena of Tight Focusing of
an AzimuthallyPolarized Beam Through
a High Numerical Aperture Lens

TIAN Bo, PU Ji-xiong

(College of Information Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract; By using the Richards-Wolf vector diffraction theory, the polarization properties in focused area of a double-
ring-shaped azimuthally polarized beam through an annular high numerical aperture lens are studied in this paper. Numeri-
cal calculations are performed to compare the influence of corresponding parameters on the tight polarization properties. It
is shown that tight focusing of a double-ring-shaped azimuthally polarized beam can change the polarization direction of the
inner ring in the focal field. The correlated parameters changed, the polarization direction shows gradual change and con-
trollable polarization switch occurred.

Keywords: double-ring-shaped azimuthally; polarized beams; high numerical aperture; polarization switches; Richards-

Wolf diffraction integral
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