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Lenses with Spherical Aberration for Generating
Subdiffraction limited Focusing

Pu Jixiong
( Department  Electric Technique, Huagiao University, Quanzhou 362011)

Abstract Based on Huygens Fresnel diffraction integral, an expression describing the focused
field of Gaussian beams focused by a lens with spherical aberration is derived. The numerical
results show that when the coefficient of the spherical aberration is negative, one can get subd-
iffractiorr limited focusing, that is, one can achieve a smaller focused beam radius than that of
no spherical aberration (SA) cases. The larger the coefficient of negative SA, the smaller the
focused beam radius. On the contrary, when a Gaussian beam is focused by lenses with posi-
tive SA, the focused beam radius is larger than that of no-SA cases. And, the larger coefficient
of positive SA, the larger the focused beam radius. The effect of the SA coefficient on the posr-
tions where the axial focused intensity is maximum ( best focal point) is also discussed.
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