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Optical design of high-magnification zoom systems with multiple
moving lens groups
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Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
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Abstract: In order to get high-magnification and large field of view in zoom system designing, adopts
new methods in zoom lens designing with multiple moving lends groups. The design a kind of high-
magnification continuous zoom lens, the systems adopts 5 moving lens groups has achieved the
continuous zoom from 7 mm to 1400 mm and the field of view from 0.25°to 47.44°. By choosing 10
positions of focal length for the design and calculation, The results show that this continuous zoom has
the characteristics of high magnification and large field of view, and the imaging quality high.
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Fig.1 Simple notation of four moving groups zoom lens
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Fig.2 Notation of zoom lens system
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Fig.3 Curves of component moving
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Tab.2 RMS of different field in ten zoom positions(Unit:pm)
Position 1 2 3 4 5 6 7 8 9 10
Focus/mm 7 70 140 210 280 350 420 560 700 1400
0 2.17 1.96 1.15 1.13 1.43 1.67 1.85 2.58 3.43 10.60
0.3 2.25 1.91 1.51 1.58 1.76 1.91 2.06 2.80 3.66 10.90
Field of view 0.5 3.29 1.95 1.99 2.12 2.21 2.24 2.31 3.10 3.95 11.27
0.707 4.52 2.25 2.47 2.61 2.67 2.55 2.54 3.32 4.92 11.99
1 3.71 3.32 3.36 3.33 3.05 2.88 2.72 3.44 4.48 13.81
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