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3-D Superresolution Pupil Filter

DENG Xiao-qiang WANG Gui-ying XU Zhi-zhan
Shanghai Institute of Optics and Fine Mechanics The Chinese Academy of Sciences ~ Shanghai 201800

Abstract A new type of leaky annular pupil filter is designed to achieve 3-D superresolution in this paper. Both transversal and
axial property of this filter are analysed and a simulation example filter is provided which improves 3-D resolution of the imaging
system when it is combined with conventional imaging system. Unfortunately the sidelobe of axial intensity distribution is too high
in conventional system. With applying this pupil filter to confocal scanning microscope a good 3-D superresolution is achieved.
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Fig.1 Actual 2-D representation of modified leaky annular
pupil filter
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Fig.2 Variation of transversal a axial b and 3-D HWHM ¢ ratio versus k- the transmittance of central

zone for the boundary of first zone @ =0.436 and boundary of second zone b =0.90
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Fig.3 Normalized intensity distribution @ of transversal b along axial of one-lens system

with modified leaky annular pupil filter
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Fig.4 Scheme of the transmission confocal scanning microscope
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Fig. 5 a
confocal system and b normalized axial intensity
distribution of confocal system when pupil filter is

added to objective set of it
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