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Abstract In order to investigate the response law of different interferometers to the mid-spatial frequency errors and
obtain the relatively true power spectral density (PSD) distribution, the 4D AccuFiz, ZYGO DynaFiz and ZYGO
GPI interferometers are respectively used to measure the periodic ripples and scratch samples, and the comparative
analysis of the measured one-dimension PSD curves is made. The results show that the responsivities to the mid-
and high-spatial frequency information are different for different interferometers, and the higher the interferometer
resolution is, the higher the responsivity is. The instrument transfer function (ITF) curve is used to correct the
measured PSD, and the truer PSD distribution is obtained. However, in the range of some frequency bands, there
still exist some difference between the ITF curve and the practical response.
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Table 1 Related parameters of interferometers

Measurement instrument @ /mm Number of CCD pixels  Sampling interval /mm
4D AccuFiz interferometer 100 2400 X 2400 0.043
ZYGO DynaFiz interferometer 1.0 X 100 1200X1200 0.092
7ZYGO DynaFiz interferometer 1.7 X 58 1200X1200 0.054
ZYGO DynaFiz interferometer 3.0 X 33 1200 X1200 0.031
ZYGO GPI interferometer 100 640 X480 0.237
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Fig. 2 ITF curves of 4D AccuFiz and ZYGO DynaFiz interferometers
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Fig. 3 Wavefront phases of ripple samples with different spatial periods. (a) T=1 mm; (b) T=2 mm;
(¢) T=3 mm; (d) T=4 mm
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Fig. 4 1D profile curves of ripple samples with different spatial periods. (a) T=1 mm; (b) T=2 mm; (¢) T=3 mm;
(d) T=4 mm
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Fig. 5 1D PSD distributions of wavefronts of ripple samples with different spatial periods. (a) T=1 mm; (b) T=2 mm;
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vertical scratches; (c¢) 1D profile curve of sample with vertical scratches
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