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Abstract A modified fractal zone plate (FZP) with the character of extending the focal depth is proposed. Through

calculating, the period and the structure of modified FZP with the parameter w are obtained. Within the Fresnel

approximation, the diffractive field distribution and the corresponding factors of the transverse field distribution such

as superresolution factor G, Strehl ratio S and sidelobe strength M have been studied using the numerical method.

The properties of modified FZP in different radial coordinates (r and r*) also have been studied. The study shows

that the modified FZP in r coordinate have a great improvement of focal depth than conventional FZP. The analysis of

the lateral and axial properties shows that the focal depth of the modified FZP is larger than the FZP under the

broadband lighting.
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Fig. 2 Structure and axial intensity distributions of modified FZP pupil in (a) r and (b) *,

and (c) structure and

axial intensity distribution of FZP
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Fig. 3 Structure and axial intensity distributions of modified FZP with different w pupil in » [ (a) ~(d)] and

in [ (e)~(h)]
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Table 1 Parameters of modified FZP with different w at N=2, S=2
w i 7 3 7‘4 s 7
0.3 9/256 39/256 48/256 208/256 217/256 247/256
0.4 4/81 14/81 18/81 63/81 67/81 77/81
0.5 1/16 3/16 4/16 12/16 13/16 15/16
0.6 9/121 24/121 33/121 88/121 97/121 112/121
0.7 49/576 119/576 168/576 408/576 457/576 527/576
0.8 16/169 36/169 52/169 117/169 133/169 153/169
0.9 81/784 171/784 252/784 532/784 613/784 703/784
1 1/9 2/9 3/9 6/9 7/9 8/9
1.5 9/64 15/64 24/64 40/64 49/64 55/64
2 4/25 6/25 10/25 15/25 19/25 21/25
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Fig. 4 Superresolution factor (), Strehl ratio (S)

and sidelobe strength factor (M) with different w
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