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Abstract: To eliminate the effect of multi-surface interferometric effect on the profile measurement of
transparent elements, an interferometric fringe measuring method was proposed based on wavelength
tuning and Fourier transfer. Firstly, according to the principle of wavelength-tuned phase shifing and
the thickness of the element to be measured, the element was put a proper position in the test accord-
ance with the proportional relation between cavity length and element thickness. And then, a group of
interferograms were captured by the wavelength phase-shifting technology. Finally, with disperse
Fourier transform for the group of interferograms, the frequency information for the front surface,
back surface and thickness variation of the measured element was extracted and the accurate surface
information and thickness information were obtained through a reconstruction algorithm. Experimen-
tal results indicate that the differences of PV and RMS for the front surface are 0. 003 and 0. 001, and
those for the back surface are 0 and 0. 001 respectively as compared with the traditional 13-step phase-

shifting interferometry. These results satisfy the system requirements of the high precision test and
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the lustration test of the elements.

Key words: optical element; surface test; multiple surface interferometry; wavelength-tuned phase

shifting; parallel plate; Fourier transform
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Tab. 2 Surface measurement results at different time by

proposed algorithm
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time  PV(1)  RMSQ) PV()  RMS)
1 0. 090 0. 005 0.132 0. 029
2 0.088 0. 005 0.128 0. 029
3 0. 089 0. 005 0.131 0. 029
4 0. 087 0. 005 0.130 0. 029
5 0. 090 0. 005 0.129 0. 029

SE# 0. 089 0. 005 0.130 0. 029
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Tab. 3 Surface measurement results at different time by

Zygo 13-steps algorithm
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1 0.087 0. 004 0.129 0.028
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3 0. 085 0. 004 0.132 0.028
4 0. 086 0. 004 0. 130 0.028
5 0. 085 0. 004 0.129 0. 028
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Tab. 4 Zernike coefficients of surface by proposed algo-

rithm
T % Front surface Back surface
1 0.001 0.004
2 0. 001 0.003
3 —0.001 —0.005
4 —0. 007 —0. 050
5 —0. 001 —0. 002
6 0. 000 0.002
7 —0. 001 0. 000
8 0.001 0.001
9 —0.002 —0.005
B2 30k
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