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Design of laser scanning optical system
for computed radiography
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Chinese Academy of Sciences ,Changchun 130033,China;
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Abstract: To meet the requirements of a Computed Radiography (CR) and to implement its functions,
a high-performance laser scanning optical system was designed. A F@ lens,an optical beam expander,
and an optical scanner in the laser scanning optical system were discussed in detail. Then, some key is-
sues of the scanning system were presented and resolved, such as the influence of the stop position on
image quality, factors influencing spot size, and the determination of the form of optical scanner. Fi-
nally, the laser scanning optical system was designed using the ZEMAX software, and the design re-
sults show that the spot diameter is less than 0. 1 mm, and the image height and field of view meet lin-
ear relationship. The design results indicate that on-axis and off-axis aberrations of the designed laser
scanning lens are almost equal, and the image quality achieves the diffraction limit.
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Fig. 1 Basic structure of optical scanning system in

front of lens
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Fig. 2 Configuration of laser scanning optical system
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Tab.1 Spot diameter at different beam-expanding ratios

B d/mm d/mm S/mm

7 0.062 0. 044 0.106

8 0. 054 0. 040 0.094
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Fig. 4 Graph of field curvature and distortion
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Fig. 7 Layout of optical beam expander
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Fig. 9 Principle of single-penta prism scanner
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