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Abstract: In order to realize a large field, high resolution, and dynamic measurement of phase defects
of optical components, a Reflective Shearing Point Diffraction Interferometer (RSPDI) was proposed.
A lateral shear amount was introduced between the test and reference light to generate a high-density
linear carrier frequency, and the information of the wavefront under the test was extracted from a sin-
gle interferogram by an fast Fourier transform algorithm to determine the simultaneous measurement
of the defects. The lensless imaging algorithm suppressed the diffraction effect of the defect, and the
effective discrimination method of the defect type was summarized. In the experiment, an optical flat
in a high-power laser system was detected by the RSPDI, and the correctness of the defect type criteri-

on was verified. In addition, a laser-damaged optical plate was measured by the RSPDI and a Veeco
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NT9100 white light interferometer, with a relative error of 2. 1%. The results indicate that the inter-

ferometer can be used to detect phase defects of large-aperture optical components effectively.

Key words: interferometry; simultaneous measurement; point diffraction; phase defect; lensless ima-

ging
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Fig. 1 Schematic diagram of reflective shearing point

diffraction interferometer
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Fig. 4 Propagation of amplitude defect. (a) —(e) phases at —10,

—1, 0, 1, 10 mm; (f) —(j) amplitudes at —10,

—1, 0, 1, 10 mm; (k) phases of central point under different distances; (1) amplitudes of central point un-

der different distances
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Fig. 5 Propagation of phase defect. (a) — (e) phases at —10,

—1, 0, 1, 10 mm; (f) —(j) amplitudes at — 10,

—1, 0, 1, 10 mm; (k) phases of central point under different distances; (1) amplitudes of central point un-
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Fig. 9 Measurement result of laser-damaged plate by

Veeco NT9100 white light interferometer
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