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Design of a photographic objective using cubic phase plate
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Institute o f Modern Optics , Nankai University ,Ministry of Education, Tianjin 300071,China;
2. Changchun Institute o f Optics ,Fine Mechanics and Physics ,Chinese Academy o f* Science Changchun 130033 ,China)

Abstract: An optical/digital imaging system is proposed. This system uses a cubic phase element and
digital image processing to increase the depth of focus in keeping the same illumination and resolution.
Two positions, —1.6 A (X1=1550 nm) and in focus, are analyzed in simulation. Then both modulate
transformation function (MTF) and the relationship between the MTF and focus in a longer depth of
focus are given. Using the imaging simulation tools CodeV, the simulation images are obtained. After
digital processing, the final image is also obtained. Experimental results show that this new optical/
digital system can increase the depth of focus by 6 times at least.
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Tab.1 Typical optical parameters of double-Gauss system

F/ & Full field of angle Focus length

Focus depth in theory CCD cutoff frequency

1.7 25° 50 mm

4-2.98 pm 50 lp/mm

H:CCD BRIt R K 12 ym, S K4 586. 4 nm

K1 mRGEHE. k2 AREEHS R
FLARG B L T A J5 DAL AP E) . 3% R GE B AR
ARG AR EAL LT —0.056 2 mm,

9.62 MM
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Fig. 1 Layout of double-Gauss system
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Tab. 2 Structure parameters in system

Surface Radius Thickness Glass

1 36. 288 5.5 LAF3_CHINA
2 113.607 2 0.15
3 20.615 4 10 BAFD7_HOYA
4 —214 3 1 ZF6_CHINA
5 12.735 8 7.5

stop infinity 6.65
7 —19.162 1.5 ZF1_CHINA
8 32.434 9 9.5 LAK3_CHINA
9 —25.768 7 0.1
10 45,695 5 5.5 LAF3_CHINA
11 —203. 262 25.372 94
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