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Simulation and error analysis of illumination system with coherent
noise suppression

QI Xianhao', HAN Sen"?, ZHANG Linghua'?, WU Xianyu', CHENG Jun', BIAN Xiaoyue’
(1. School of Optical-electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China; 2. Suzhou H&L Instruments LLC, Suzhou 215123, China; 3. School of Physical Science
and Technology, Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract: A scheme for coherent noise suppression by an off-axis illumination system was proposed, and an
illumination system with the ability to suppress coherent noise was designed. The illumination system was
simulated by the non-sequential mode of Zemax to obtain an off-axis annular light spot with a thickness of
90 um. To verify the ability of this illumination system to suppress coherent noise, it was used as the light
source of a 19.05 mm (3/4 inch) Fizeau interferometer. A comparative experiment was carried out with a light
source wavelength of 632 nm, and scratches were set with the circular noise spots size of 120 pum~500 um and
the size of 100 pmx=350 um. Error analysis of this illumination system was performed to optimize the imaging
quality of the illumination system and adjust the parameters of the interferometric system. Finally, the contrast
of the interference fringe was improved to 97.60% with illumination ring thickness of 42 pm and interference
cavity length of 15 mm.

Key words: interferometry; coherent noise; illumination simulation; streak contrast
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Fig. 1 Schematic of interferometry of off-axis point light source
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Fig.2 Schematic of interferometry of off-axis toroidal light
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Fig. 3 Illumination system with coherent noise suppression
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Fig. 5 Interferogram in different lighting modes
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