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Signal error of wavefront curvature sensor for detecting Gaussian beam

SHEN Hong-bin, SUN Yu-jie, ZHANG Chu, SHEN Xue-ju, HUANG Fu-yu, LI Gang
(Department of Optics and Electronic Engineering, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract; Wavefront curvature sensor is used in the fields of adaptive optics and optical
metrology. It is assumed that the intensity of the incident wavefront is uniform in these fields,
which does not conform with the fundamental theory. The signal expression of wavefront
curvature sensor under nonuniform intensity was presented by means of Fourier optics theory.
The numerical analysis of signal error for Gaussian beam was conducted using the signal
expression under uniform intensity and nonuniform intensity. The analysis indicates that there is
an error when wavefront curvature sensor is used to detect Gaussian beam. The error reaches
the maximum when the phase distribution is 4th Zernike polynomials. The error decreases as the
order of Zernike polynomials increases. The error of divisional mean curvature signal is small
and below 109 generally.
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Fig. 3 Curvature signals of uniform wave and Gaussian beam and error between them
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Fig. 5 Error of divisional mean curvature signal between uniform wave and Gaussian beam
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between uniform wave and Gaussian beam
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