Implementing the crossed-sine wavefront sensor for astronomy
application with a single natural guide star
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Abstract: The crossed-sine Wavefront sensor (WFS) is based on a gradient transmission filter and a 2 x 2
mini-lens array, enabling simultaneous achromatic imaging at a high spatial resolution and measurement
accuracy comparable to those of laser-interferometers [1-2]. The imaging system is very compact and can
serve a large range of high throughput applications in astronomy, biomedicine and metrology. The
performance of the system has been demonstrated recently in the optic laboratory [3].

However the principle of the crossed-sine WFS is based on simultaneous acquisitions of four off-axis light
sources, which may be a limitation when dealing with Adaptive optics (AO) systems for astronomy. This
communication presents an alternative design allowing the system to operate with a single, on-axis natural
guide star. The new design is described, and numerical simulations confirm that the achieved performance is
similar as in the original design.
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