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Improving precision of null lens method with correction technique
GUO Pei-ji. YU Jing-chi

(Key Laboratory of Modern Optical Technology of Jiangsu Province ,
Suzhou University, Suzhou 215006 ,China)

Abstract: Based on the wavefront aberration, a technique expressed by Zernike’s circle polynomials
was developed to test and separate the unsymmetrical error of null lens. By turning the null lens or
the tested surface in different angles along their optic axis, the different testing results were obtained.
According to these results, the wavefront aberration’s unsymmetrical coefficients of Zernike’s circle
polynomials caused by the error of null lens were obtained, then a corrective file to correct the last
testing result can be given. With this technique, the demands on the material, manufacturing, and as-
sembly of null lens is not so critical, and the test accuracy is improved observably. The experimental
results show, before and after the correction technique is used, the test result is 0. 105X and 0. 026,
respectively,and the difference among four testing results of the mirror in four different orientations is
less than 0. 001X, so that the technique has been successfully applied to test a hyperboloid convex sur-
face.
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Fig.1 A kind of arrangement using null lenses to

test aspherical mirror
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Tab.1 Zernike polynomial expressions

n m Term # Polynomial expression Meaning Brief exp.
0 0 1 1 Piston Z,
+1 2 pcos 6 X Tilt Z,
1 —1 3 psin 0 Y Tilt Z,
0 4 20" —1 Focus Z,
+2 5 o’ cos 20 Astigmatism 0° or 90° Z;
—2 6 o’ sin 20 Astigmatism +45° Zs
2 +1 7 (30" —2)pcos 0 X Coma and Tilt Z;
—1 8 (3p" —2)psin 0 Y Coma and Tilt Zs
0 9 6p' —6p"+1 Spherical and Focus Zy
+3 10 p’cos 30 Z
—3 11 P:; sin 30 Zn
+2 12 (492—3)5{"005 20 Zy»
3 —2 13 (492—3)p25in 20 Zy
+1 14 (10p1—12p2+3)pcos 0 Zy
—1 15 (10p4*12p2+3)psi1’19 Zs
0 16 20p6*30p4*12p2+1 Zys
+4 17 p'cos 40 70
—4 18 p\ sin 40 Zys
+3 19 (50" —4)p’ cos 30 Zg
—3 20 (5p2*4)p‘3sin 30 Zy
4 +2 21 (15p"' —20p" +6) p’ cos 26 Zy
—2 22 (15" —20p% +6) o sin 20 Zs,
+1 23 (35p6*60p1+30p2+4)p005 0 Zss
—1 24 (35p" —60p"' +30p" +4) psin 0 Zy
0 25 7096—14Op1+90p‘—20()2+1 Zss
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Fig. 2 Test result without corrective file
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Zernike Polynomials
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Fig. 3 Zernike polynomial coefficients of the cor-

rective file
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Fig. 4 Corrective wavefront
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Fig. 5 Four testing results with corrective file(test-

ed mirror is in four different angles)
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