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Abstract The rotation absolute algorithm is stuided for the grating lateral-shearing interferometer, and the first 36-
term Zernike polynomials are used to characterize the asymmetric term in the systemic errors of the shearing setup.
The research results show that the relatively ideal measurement precision can be obtained after the systemic errors
are removed if the absolute algorithm of surface figure testing is used to the testing of wavefront aberration in lens
system. In addition, the RMS of the repeatability of the experimental data can approach 0.14 nm.
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Fig. 1 Schematic of grating lateral shearing interferometer
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Fig. 2 Interferogram acquired when tested lens is at different angular positions. (a) 0°; (b) 45°; (c) 90°; (d) 180°
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Fig. 3 Wavefront aberrations of tested lens at different angular positions. (a)0°; (b)45°; (¢) 90°; (d) 180°
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4 45° L7 (a) 0°5(b) 45%;(c) 90°;(d) 180°
Fig. 4 Wavefront aberrations at different angular positions after systemic errors are removed by 45°

single-rotation algorithm™’. (a)0°; (b)45°; (¢) 90°; (d) 180°

5 B2, (@) 0%5(b) 45%5 () 90°5(d) 180°
Fig. 5 Wavefront aberrations at different angular positions after systemic errors are removed by

error separation algorithm 124, (a) 0°; (b)45°; (¢) 90°; (d) 180°
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1
Table 1

PV RMS

PV and RMS values of wavefront aberrations before and after systemic errors are removed

Before systemic error elimination

Single-rotation algorithm

Error separation algorithm

Rotation angle

PV /1077 RMS /10* PV /107° RMS /107° PV /1077 RMS /107*
0° 217.432 33.210A 116.46A 19.681A 99.852A 18.105A
45° 192.40A 26.185A 117.36A 19.802a 111.71A 18.509A
90° 160.98a 23.6682 110.64A 18.214A 113.44A 18.074A
180° 274.952 36.5292 97.950A 18.846A 101.86A 17.586A
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