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diffraction theory.

Pyramid wavefront sensor uses a glass pyramid as a phase mask located in a focal plane to achieve optical
Fourier filtering. The behaviour of this highly sensitive sensor can be theoritically discribed thanks to

The entrance pupil geometry, the pyramid shape and the tip-tilt modulation are the given
properties that allow to compute analytically the Impulse Response of the Pyramid WFS.
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Convolutive Model

Wavefront sensing with a Pyramid in presence of residual phases

Pyramid WFS shows a loss of sensitivity while working around a residual phase, known as the Optical Gains problem.

The convolutive model allows to compute the new Impulse Response of the system by taking in account the
structure function of the residual phases.
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New Impulse Response

Optical Gains computation
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OPTICAL GAINS DEFINITION

The Optical Gains is a transfert matrix that encodes the change
between the sensing regime and the calibration regime
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Approximation - the Optical Gains is a diagonal matrix
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Optical Gains.

[ Accuracy of the model: comparaison to End-2-End simulation ]

The accuracy of the Optical Gains prediction by the convolutive model was
proven by End-2-End simulations.

o . Not accurate without modulation
Limitations . Slight difference for low-order modes
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Next Steps:
. Tests on LOOPS testbed and on Sky (Keck Observatory)
. Robust method to get the structure function (from telemetry?)
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