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Testing of Large Relative Aperture Convex Aspheric Lens with Doublets

CHEN Qin-fang, MA Zhen, ZHAO Meng, FANG Hu, WANG Hu
(The Space Optical Technology Research Department s Xi'an Institute of Optics and Precision Mechanics ,
Chinese Academy of Sciences, Xi'an 710119, China)

Abstract: It is difficult to fabricate and test convex aspherical surfaces, especially for steep convex
aspheical surfaces. Based on the analysis of the conventional null test, a simple test system with
cemented doublet for two steep convex ellipsoids was discussed. The wavefront of the both test system
was less than 1/304 RMS (Root Meat Square, A = 632. 8 nm). The convex aspheric lens had their
successful application in practical optical system. The result showed that the null test for convex aspheric
lens discussed in this paper is valid. Compared with the traditional test method, the cemented doublet
offsets the spherical aberration generated by the sphere surface of the lens. So the proposed test method
decreases the amount of the spherical aberration generated by the aspherical lens, with fewer elements,

and reduces the system’s alignment difficulty. It was demonstrated to be an effective, high-precision

testing method.
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Fig. 2 Traditional type of null test for aspheric lens I
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Fig. 3 Null test with doublet for aspheric lens I
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Table 1 Prescription of null lens (units in mm)
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OBJ Infinity ~ 80.620 0 0 XUBE £ 375 5 1 K I R Rl /I 1 b 2 R 48 11 BR 22 b £
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Table 2 Tolerances for null lens
Quantity Tolerance Radius error Conic constant Surface error
AR/mm error Ak (A RMS)
Airspace [; /mm 0. 04 1. 65E-02 —1.50E-05 2. 49E-05
Null lens 1.
Radius 1(fringes) 2 3.90E-03 —9.00E-06 8. 58E-06
Thickness/mm 0.03 0.024 4 —3.90E-05 4. 54E-05
Radius 2(fringes) 2 —4.00E-03 —0.000 458 1.633 E-03
Irregularity 1 (waves) 0.02 (RMS) 1. 83E-02
Aspheric lens under test;
Radius 1 (fringes) 2 0. 004 0. 000 458 3.95E-04
Thickness/mm 0.02 0.024 4 —3.90E-05 4, 54E-05
Irregularity 1(waves) 0. 02(RMS) 1. 83E-02
Airspace [, /mm 0.03 5. 00E-04 —4. 00E-06 9. 22E-06
Null lens 2.
Radius 1(fringes) 2 0.003 7 —9.50E-05 4. 20E-06
Thickness/mm 0.03 2. 70E-03 —5.00E-05 1. 77E-05
Radius 2(fringes) 2 —3.90E-03 8. 10E-05 1. 79E-05
Irregularity 1 (waves) 0. 02(RMS) 1. 83E-02
Irregularity 2 (waves) 0. 02(RMS) 1. 83E-02
Index 2. 0E-04 9. 10E-03 —0.000 166 9. 47E-06
Inhomogeneity 2. 5E-07(RMS) 1. 60E-02
Flat mirror:
Curvature (fringes) 3 —0.012 7 0. 000 381 9.56E-05
Irregularity (waves) 0.015 (RMS) 3. 00E-02
Residual Wavefront (waves) 0.001(RMS) 0.001
RSS 4. 23E-02 7.83E-04 5. 00E-02
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Fig. 6 Result of the null test for aspheric lens 1
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Fig. 5 Picture of the null test systems for aspheric lens
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