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Abstract In order to analyze the variation rule and influence of the modulation in the one—dimensional phase shifting
lateral shearing interferometer (PS LSI). The principle of the PS LSI based on one—dimensional Ronchi grating is
researched. The inference intensity formula and intensity modulation function are reduced. By substituting the each
Zernike aberration into the modulation function factor, the influence due to Zernike aberration and shear ratio are
analyzed. The measurement range is mainly limited by the high order spherical aberration and large shear ratio. Finally,
an experimental setup is designed to measure the wavefront aberration of a NA=0.25 microscope objective at
632.8 nm wavelength, in which using two one—dimensional gratings with 9 um and 18 um period respectively. The
results show that when grating period is 18 um, the measurement result is correct; when grating period is 9 pm, the
reversed points exist in the modulation, the aberration is beyond the measurement range, and the correctness of the
modulation function analysis result is validated.
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Fig.1 Sketch of phase shifting lateral shearing interferometer based on one—dimensional grating
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Table 1 Modulation function factor of Zernike aberration in different shearing directions
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Fig.2 When normalized shear amount is 0.1, the modulation function factor of Zernike aberration.
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(a) Modulation function factor when X shearing; (b) modulation function factor when Y shearing
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Table 2 Measurement range of Zernike aberration using different shear ratios
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Fig.3 Photograph of the experimental setup
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Fig.4 Processed result of shearing interferogram when grating period is 18 um. (a) Shearing interferogram in X direction;
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(b) modulation in X direction; (¢) wavefront slope in X direction; (d) shearing interferogram in Y direction,;

(e) modulation in Y direction; (f) wavefront slope in Y direction
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Fig.5 Wavefront reconstruction result when grating period is 18 um
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Fig.6 Processed result of shearing interferogram when grating period is 9 um. (a) Shearing interferogram in X direction;
(b) modulation in X direction; (¢) wavefront slope in X direction; (d) shearing interferogram in Y direction,;

(e) modulation in Y direction; (f) wavefront slope in Y direction
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Fig.7 Wavefront reconstruction result when grating period is 9 pm
He IR 0 2 18y i 14 98 450 22 00 (B A 81 ) B2 bR 5028 30, 53 SR 01 O 9 o iR B 40 97 DX s
F189 D' 558 8] )RR KR, Ry 1 O AR X B IBOCH 268 X
1.0

P8 S E I D 9 o i 38 i BE R RS AE R 0 () X7 160 B9 IR Ak 3 1 B2 5 (b) Y7 1) 55 DT £ 94 o JEE
Fig.8 Modulation function calculating result when grating period is 9 pm. (a) Modulation in X direction;
(b) modulation in Y direction
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