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Adaptive control of EMCCD gain in Hartmann wavefront sensor
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Abstract: Electron multiplying charge-coupled-device ( EMCCD) in Hartmann wavefront sensor
(WFS) makes the SNR higher than the ordinary CCD. However, a fixed EM gain may not work when
the brightness of the observed target changes in large ranges within a few minutes. Thus, an adaptive
control method of the Hartmann WEFS’ gain is proposed. The control value is the average of the maxi-
mum signals of all the light spots in a frame. The goal value for control is predetermined based on the
linear relation of the signal with the EM gain and the number of photons collected in sub-apertures.
The self-protection for brightness super saturation of the EMCCD has to be considered for the goal
value. Simulations and experiments indicate that the proposed control method keeps the sensing in a
high SNR without the self-protection of the EMCCD occurred even when the target brightness changes

in sine curves.
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Fig.1 An array of light spots in the SSH WFS
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Fig.2 Diagram for the auto-gain-control
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Fig.3 Experiment optical path for testing the auto-

gain-control method
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Fig.4 Comparisons of the average value with the

maximum under unchanging brightness.
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