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Abstract The strong axial electric field component can be obtained in the focus area by an annular diaphragm with a
larger radius. In contrast, by another annular diaphragm with a smaller radius which combines with a & phase plate,
the axial electric field distribution can be obtained in the focus area with the vibration direction opposite to that of the
axial electric field produced by the annular diaphragm with a larger radius. Consequently, the focused spot formed
by the annular diaphragm with a larger radius in the focus area is reshaped. In certain conditions, the size of the
focused spot can be greatly reduced. The study results show that, compared with that when using sing annular
diaphragm, the size reduction of the focused spot with the proposed method can be more than 40 nm.
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Fig. 1 Schematic diagram of optical path. (a) Longitudinal section diagram of system;
(b) stereogram of system; (c) front view of diaphragm
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Fig. 2 When m;=0.95 and m,=0.82, focus intensity distributions of light field. (a) m,=0, m,=0;
(b) m,=0.30, m;=0.35; (c) m;=0.40, m,=0.45; (d) m,=0.52, m,=0.55
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Fig. 3 When m; =0.95 and m, =0.82, profile diagrams of focus intensity distributions of light field.

(a) Corresponding to Fig. 2(a) and Fig. 2(b); (b) corresponding to Fig. 2(c¢) and Fig. 2(d)
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Fig. 4 When m;=0.97 and m,=0.90, focus intensity distributions of light field. (a) m,=0, m,=0;
(b) m;=0.657, m,=0.680; (¢) m,=0.757, m,=0.780; (d) m,=0.853, m,=0.880
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Fig. 5 When m;=0.97 and m,=0.90, profile diagrams of focus intensity distributions of light field.
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