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Abstract According to the requirements of corona detection on searching targets with large field of view and
detecting objects with small field of view, a refractive zoom optical system using mechanical compensation
technology and working at “solar blind” ultraviolet wavelength (0.24~0.28 wm ) is designed. According to the
requirements of users, the focal length spreads from 30 mm to 60 mm, and F number is 3.5. PIXIS 1024BUV CCD
with size of 1 inch (1 inch=2.54 cm) and pixel size of 13 wm X13 pm is used as a sensor. The field of view of the
system is 8°~16°. The zoom lens consists of eight lenses with two aspherical surfaces, so it has the advantages of
low cost and simple structure . The design results show that the modulation transfer function (MTF) of the zoom
system is higher than 0.7 at cut off frequency of 38 Ip/mm. The optical performance at all fields of view and all
zooming conditions is close to the diffraction-limited image, and the distortion is less than 3%. So the zoom
optical system presents a good image quality, and can meet users’ requirements.

Key words imaging system; “solar blind” ultraviolet; corona detection; zoom optical system; modulation
transfer function; distortion
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Table 1 Initial data
Surface Type Radius /mm Thickness /mm Glass
1 standard -111.435 8.697 MGF2
2 standard -133.159 94.989
3 standard 72.306 5.812 MGF2
4 standard 78.948 6.122
5 standard 139.455 8.404 CACO3
6 standard 89.935 46.146
7 standard 124.758 10.136 CACO3
8 standard -3396.265 37.591
STOP standard -26.328 8.708 MGF2
10 standard -31.272 33.636
11 standard 45.379 8.796 CACO3
12 standard 91.744 3.129
13 standard 3340.397 7.782 MGF2
14 standard 111.665 20.053
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Table 2 Data after optimization

Surface Type Radius /mm Thickness /mm Glass

1 standard 108.439 8.500 MGF2
2 even asphere 278.493 86.306
3 standard 5878.725 6.000 MGF2
4 standard 50.107 13.260
5 standard 52.892 6.000 CACO3
6 standard 64.597 62.780
7 standard 36.999 6.000 CACO3
8 standard -153.847 1.588

STOP standard -56.218 7.545 CACO3
10 standard 17.143 0.958
11 standard 21.758 5.701 MGF2
12 standard -64.027 4.000
13 standard 75.061 13.797 MGF2
14 standard -20.096 20.120
15 standard 18.998 12.386 CACO3
16 even asphere 12.516 10.062
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