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Abstract

Due to its high sensitivity, the Zernike Wave-Front Sensor (ZWFS) is a good candidate
as a Wave-Front Sensor (WFS) for a second stage AO correction. In addition to it’s high
sensitivity the ZWFS is able to sense segment piston and therefore can strongly improve
the AO performances for the the next generation of telescopes. However, due to its small
dynamic range, its use as a second stage AO system will strongly depend on the performances
of the first stage.

To overcome its small dynamic range, the computation of the optical gain (OG) is essential
to deal with the non-linearities of the sensor. Another difficulty with using the ZWFS as a
second stage sensor is the phase wrapping. Given that the ZWFS is a phase sensor, as soon
as the phase exceeds (-pi;pi) , the ZWF'S will provide a wrapped phase estimation. It then
becomes necessary to unwrap the phase to enhance the accuracy of the estimation. However,
the OG make the phase unwrapping challenging. It is therefore, crucial to have a correct
estimation of the OG in order to obtain an accurate unwrapping. Estimating the OG will
also improve the accuracy of the wavefront measurement.

We present here two different methods to compute the optical gain of the ZWFS, the phase
unwrapping of the ZWFS signals and the simulated close-loop tests.
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