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Abstract The optical properties of " non-sandwich-structured" zonal pupil filter based on birefringent crystal are

studied in focusing optical systems with low numerical aperture. The exact pupil function of the new filter is
presented by taking glass and birefringent crystal for the inner and outer zone respectively as an example. Numerical

simulations of its optical properties are carried out with scalar diffraction theory, which shows that tunable transverse
superresolution properties as well as extended axial focal depth can be obtained by rotating the pupil filter. This kind
of filter has higher light utilization ratio than the existed pupil filters based on birefringent crystals, and its tunable
ability can provide more flexibility in practical applications.
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Tablel Dependence of parameters on the thickness of the material when ¢=0, e=0.4, =x/4

Thickness d /pm G G(x) G(y) S S(x) S(y)
2000 0.7518 0. 8676 0. 7508 0.4708 0.4625 0.0083
2021 0. 7904 0.7205 0.8678 0. 5504 0.2241 0.3263
2054 0. 8144 0.6403 0. 8676 0. 6010 0. 5296 0.0715
2078 0.7612 0.7602 0. 8676 0. 4886 0.4853 0.0033
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Table 2 G and S for different values of the normalized radius of the inner zone when ¢=0, ==/4, d=2021 pm

Normalized radius of the inner zone 0.1 0.2 0.3 0.4 0.5 0.6 0.7
G 0. 9804 0. 9296 0.8631 0.7901 0.7158 0.6415 0.6155
S 0. 9669 0.8715 0.7260 0. 5504 0.3728 0.2293 0.1641
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