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Once Imaging Catadioptric Step Zoom Lens

SHI Guang-hui
( Changchun Institute of Optical and Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China )

Abstract. A catadioptric step zoom lens for remote supervision TV is designed. Once imaging catadioptric step zoom is
proposed so that three bands such as weak light, white light and near infrared share the same optical system. Theory is
explained in detail and design examples are displayed in the paper. The disadvantages that the secondary spectrum of
reimaging catadioptric step zoom lens can not be corrected are overcome. Moreover, the black spots generated in image
plane center are avoided and the structure is simple.
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Fig.1 Schematic diagram of once imaging catadioptrec step zoom lens
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Table I Weak light MTF (frequency: 19.4 pl/mm)

\QZ'C{ 0.5m 0.7 m Im 1.5m
Fiel T S T S T S T S

0 0.90 0.90 0.89 0.89 0.79 0.79 0.53 0.53
0.7 0.44 0.62 0.67 0.82 0.75 0.86 0.41 0.55
1.0 0.26 0.53 0.26 0.77 0.48 0.72 0.29 0.50
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Table 2 White light MTF (frequency: 43.8 pl/mm )

ocus 0.5m 0.7m 1m 1.5m
Fiel T S T S T S T S

0 0.85 0.85 0.68 0.68 0.67 0.67 0.50 0.50
0.7 0.44 0.81 0.41 0.58 0.65 0.69 0.44 0.46
1.0 0.46 0.75 0.38 0.51 0.58 0.67 0.36 0.38
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Table 3 Near infrared MTF(frequency: 43.8 pl/mm)

\%{ 0.5m 0.7m Im 1.5m
Fiel T S T S T S T S

0 0.60 0.60 0.76 0.76 0.67 0.67 0.53 0.53
0.7 0.21 0.65 0.40 0.76 0.65 0.69 0.41 0.55
1.0 0.23 0.52 0.18 0.75 0.58 0.67 0.29 0.50
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Fig.2 Optical system
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