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Catadioptric Null Compensating Test(Continued)

ZHANG Long', HU Wen-qi' , ZHENG Lie-hua', HAO Pei-ming”
(1 Shanghai Institute of Technical Physics of The Chinese Academy of Sciences . Shanghai 200083, China)
(2 Tongji University, Shanghai 200092, China)

Abstract: In order to study the effct of different spherical aberration distribution between the double lens
and single mirror on the compensation results of catadioptric compensator, based on the third-order
aberration theory, aiming at two concave paraboloidal surfaces with different relative apertures, a set of
catadioptirc compensators with different spherical aberration assignment were designed, and the curves of
the design results were drawn. The curves indicate that , when the spherical aberration bearing ratios of
the single mirror increase from 0 to 0.5, the compensating ability of the catadioptric compensators rises
fist, and begins to decrease after reaching the maximum. When the spherical aberration bearing ratio of
the single mirror is 0, it means that the single mirror will not help to the final compensation and the
single mirror becomes a plane reflector, and the catadioptric compensator becomes an Offner
compensator. The results show that, the compensating ability of catadioptric compensator is strong, the
different distribution of spherical aberration bearing ratios has a great impact on the compensating
results, and it is good to the catadioptric compensator design to choose a reasonable spherical aberration
bearing ratio for the single mirror.

Key words: Optical design; Catadioptric compensator; Third order aberration theory; Aspheric; Null
test; Large aperture; Large relative aperture
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Fig.1 Catadioptric compensator
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Table 1 Design results of the paraboloidal mirror

(ro =24 000 mm) with different spherical

aberration distribution

No. my  PVQ) rms(A)
1 0 0.033 0.007 1
2 0.1 0.0168 0.003 5
3 0.2 0.009 2 0.001 9
4 0.3 0.004 8 0.001 0
) 0.4 0.004 1 0.000 8
6 0.5 0.006 2 0.001 3
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Table 2 Design results of the paraboloidal mirror
(ro =16 000 mm) with different spherical

aberration distribution

No. mi; PV rms(Q)
1 0 0.035 4 0.009 6
2 0.1 0.026 0.005 5
3 0.2 0.0201 0.004 3
4 0.3 0.020 5 0.004 5
5 0.4 0.0586 0.012 3
6 0.5 0.105 0.022 5
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Fig. 2 Compensating curves with different spherical

aberration distribution
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Table 3 Main errors of compensator

Item Value
AR 2 999.02842 mm
r £ Ar, 379.16740. 035 mm
£ Ary 1 660.005+0. 85 mm
ri A 1 046.6324+0. 3 mm
rs T Ars 22 444. 670410 mm

di, £ Ady, 5040. 005 mm
dyy T Adys 28540. 005 mm
ds £ Ady, 3640. 005mm
An le—6
Eccentricity of lens 6"
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