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Pupil filters can be used to overcome the limits in resolution imposed by

diffraction in imaging systems [1]. Filters can in general be designed using

both amplitude and phase variations. Axial behaviour of filters is important

for depth resolution in confocal microscopy. Until recently, most research

has focussed on amplitude filters, as they were more readily realisable, and

little has been written on the axial performance of phase filters. With the

recent development in manufacture of binary phase-only filters for

diffractive optics applications, the possibility of phase only filters for

other applications has opened up. Phase filters have the advantage of

improved efficiency by virtue of allowing more light to be transmitted,

reduced tolerance errors, [2] and in some case increased superresolving

performance. In this paper we present a theoretical investigation of phase

only filters. 

The phase filters examined consisted of zones of equal area, with a relative

phase difference of p radians. The filters are being designed with the aim

of achieving super-resolution along the optic axis [3] for imaging systems

in which optical sectioning is important [4]. The method used by Sales [5]

has been used to obtain point spread functions for two, three and five zone

filters. The case has been generalised to N zone filters. We show that

increasing N effectively reduces the effect of the sidelobes, overcoming a

significant problem in pupil filter design. For the three zone filter the

case has been extended to a filter of arbitrary phase change. 
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