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Design of large aperture ultraviolet optical
system for ultraviolet camera
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Abstract: In order to solve the problems such as the deficiency of positioning and pointing accuracy large
chromatic aberration insufficient resolution and energy utilization efficiency a high—resolution large aperture
achromatic UV optical system is designed. First based on the application requirements of corona discharge
detection the overall design requirements of UV optical system are proposed. Then using the different disper—
sion characteristics of both fused silica and calcium fluoride a large aperture achromatic UV optical system is
designed according to the improved double-cemented lens structure and the tolerance analysis of the system is
carried out. The results show that the ultraviolet optical system designed in this paper has a dot-matrix root
mean square diameter less than 0. 08 mm and a resolution of 20 Ip/mm within the full field of view which
meets the requirements of the power industry for corona detection.
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Tab.3 Design results of ultraviolet optical system

4.1

/mm / /mm

55.8339 15.327 6 50.098 9
2 -48.895 5 0.171 3 50.801 2
3 -48.278 1 3.000 0 50.685 9
4 —706.347 2 0.100 0 49.228 1
5 35.386 8 15.488 7 46.787 0
6 -57.736 0.100 3 45.416 1
7 -57.5555 3.000 0 44.785 6
8 55.226 6 5.9213 37.784 4
9 26.369 9 5.687 5 32.777 7
10 16.284 4 36.193 4 26.673 4

<0.08 mm

13.16 mm

Fig. 1

Structure of ultraviolet optical system
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Fig.2  Spot diagram
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Tab.4 Final ultraviolet optical system tolerance
pv( A) (N) /mm /mm /mm /()
1 0.25 2 0.05 0.05 0.05
2 0.25 2 0.05
3 0.25 2 0.05 0.05 0.05
4 0.25 2 0.05
5 0.25 2 0.05 0.05 0.05
6 0.25 2 0.05
7 0.25 2 0.05 0.05 0.05
8 0.25 2 0.05
9 0.25 2 0.05 0.05 0.05
10 0.25 2
5 o 4 o
4 90%
o 4
5
Tab.5 Results of tolerance analysis
/mm 0.072 432 995
/mm 0. 105 281 321
/mm 0. 080 668 826
90% /mm 0.087 272 107
/mm 0. 101 205 4
/mm 0.065 814

Fig.4 Ultraviolet optical system
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