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Optical design of ultraviolet continuous zoom lens for sulfur dioxide
remote sensing monitoring
SHANG Han, MENG Xiangxiang, QIU Mingjie
(School of Physics and Electronic Information, Yantai University, Yantai 264005, China)

Abstract: In order to meet the needs of high-definition imaging of atmospheric sulfur dioxide remote sensing
monitoring at different distances, a continuous zoom ultraviolet lens was designed. Based on the theoretical
analysis of Gaussian optical solution of zoom system, four groups of positive compensation mechanical zoom
initial structure were selected, three intervals of zoom group solution of two-group mechanical compensation
zoom system were calculated, and the power distribution of zoom group and compensation group was
obtained. According to the absorption characteristics of atmospheric sulfur dioxide to ultraviolet light, the
working band was determined to be 250 nm~340 nm. An ultraviolet continuous zoom optical system with
zoom ratio of 10, F number of 4 and total length of 431.5 mm was designed by using Zemax optical design
software, and the motion curves of zoom group and compensation group were drawn by using Matlab software.
The focal length range of the system is 25 mm~250 mm, the short focal field range is 0°~7.67°, the medium
focal field range is 0°~1.45°, and the telephoto field range is 0°~0.77°. During zoom process, the transfer
function is greater than 0.3 at 107 lp/mm, the distortion is less than 1%, and the radius of the speckle is less
than 5.5 pm. This system is suitable for monitoring sulfur dioxide in various scenarios, such as ship exhaust,
industrial production chimney exhaust and so on.

Key words: sulfur dioxide monitoring; ultraviolet imaging; continuous zoom lens; optical design
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Fig. 1 Schematic diagram of two-component zoom process
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Table 2 Monte Carlo tolerance analysis results based on di-

ffraction MTF meridian

EX A FE1E/mm
FEARE % 25 133 250
>90 0.273 3 0.301 0 0.148 9
> 80 0.288 8 0.362 1 0.187 6
>50 0.324 8 0.452 1 0.2757
>20 0.3590 0.544 2 0.3679
>10 0.372 4 0.594 2 0.422 8
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Table3 Monte Carlo tolerance analysis results based on di-

ffraction MTF sagitta of arc

AR FREE/mm

ARE Y% 25 1473 250
>90 0.4119 03413 0.143 7
>80 0.4390 0.397 4 0.2126
>50 0.494 1 0.499 0 0.3357
>20 0.541 1 0.586 0 0.444 7
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