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Catadioptric Null Compensating Test
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Abstract: By combining the advantages of Offner refractive compensator and Maksutov reflective
compensator, aiming at the testing of concave aspheric surface with large aperture or large relative
aperture, a novel null compensator named catadioptric compensator was proposed. This method uses
double lens and single mirror to test concave aspheric surface, the compensator is set between the mirror
under test and its curvature center. Based on third-order aberration theory, the calculating formulas of
initial structure were derivated. By compensator design for a concave aspheric suface, the princple of the
proposed method was verified. The aperture of the asperic surace is 1 000 mm, the vertex radius of
curvature of the aspherical surface is 4 000 mm, the conicoid coefficien is 1. 05, the inner hole diameter is
200 mm, the peak valley value of the residual wavefront error of the optimized system is 0. 004 2A. The
result shows that the axial testing size of this compensator is short and the compensating ablility is
strong. If central obscuration is allowed, it is available to test concave aspheric surface with large
aperture or large relative aperture.

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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Fig. 2 Actual testing optical path of the catadioptric compensator
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Table 1 Structure parameters of system

Surl Tpe Radius Thickness Glass Diameter Conic
/mm mm /mm

OB]  Standard Infinity 500 0 0
1 Coordbrk - 0
2 Standard Infinity 0 Mirror ~ 80. 2218 0
3 Coordbrk —142.856
4 Standard —546. 0940 —14 K9 69. 1351 0
5 Standard 203.1588  —156. 9840 69. 4081 0
6 Standard ~ —390. 0676 =7 K9 47,2333 0
7 Standard 127.3593  —828.9240 16,6872 0
8 Standard 3806, 3413 2875.000  Mirror  290.0296 0

STO  Standard —4000  —2875.000  Mirror 1000 —1.05
10 Standard ~ 3806.3413  828,9240  Mirror  290.0287 0
11 Standard 127.3593 7 K9 46,6880 0
12 Standard —390.0676 156, 9840 47,2340 0
13 Standard 203.1588 14 K9 69.4081 0
14 Standard —546.0940 142,856 69. 1351 0
15 Coordbrk - 0
16 Standard Infinity 0 Mirror ~ 80. 2210 0
17 Coordbrk - —500

IMA  Standard Infinity 0.0031 0
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Table 2 Structure parameters of system
No. Type Wave aberration Axial testing size/mm
1 Catadioptric PV =0. 00412 5 670 mm
2 Offner PV=0.0082A 11 000 mm
3 Maksutov PV=2.47x 4 000 mm

Wavefront function

B3 Zoumkamtz
Fig. 3 Wave aberration of the system
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Fig. 4 Longitudinal aberration
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Table 3 Parameters of mirrors

No. @, /mm ro /mm é
1 2000 6000  1.05
2 2000 8000  1.05
32000 10000 1.0
4 2000 12000  1.05
5 2000 14000  1.05
6 2000 16000  1.05
0.008} ~10.008
0.006 10.006
£ 0.004 10.004 2
0002} -5 ~40.002
AR . . A
V413513 125 12 113

Relative aperture
B 7 R R A A ILAE RS A AT KA R AN B RIS R
Fig. 7 Catadioptric compensator design results of mirrors

with different relative aperture
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