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Abstract

The fragmentation of the ELT pupil in six petals by the spider which supports its sec-
ondary mirror comes with a new challenge in the implementation of the instruments AO
systems. With tens of centimeters thickness, i.e. several times the turbulence coherence
length, the spider arms break the continuity of the incoming wavefront. In visible light, the
pyramid wavefront sensor (WFS) was shown to be a poor candidate to reconstruct these
differential pistons but their values can be inferred from Kolmogorov ’s theory based algo-
rithms. The SESAME testbed at LESIA enables to reproduce the relevant characteristics
of the ELT (pupil fragmentation, high order DM, pyramid WFS prototype) and to carry
experiments to validate these reconstruction methods. We demonstrate, in-the-lab, that the
proposed algorithmic solutions effectively reduce the differential pistons errors and enable to
recover the imaging capability of the ELT, provided that the wavefront to be reconstructed
is continuous.
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