Suppressing and sensing with the same mask
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Ctrollig leftover wavefront errors after an extreme adaptive ptic syse s a main challne for igh-contrt imig. )

e
O [These errors, called non-common path aberrations (NCPAs), create slow speckles because the wavefront-sensing light and the
E iscience light follow different paths. A second-stage adaptive optics system is generally used to correct these quasi-static

-IJ') speckles. To further reduce NCPAs, the second-stage wavefront sensor (WFS) and the focal plane mask (FPM) of a complex

A ‘imask coronagraph (CMC) system can be combined into a single focal-plane optic. The chromatic behaviour of a metasurface

< can be used to implement this, where it works as a ZWFS (1t /2 phase shift) in one band and a CMC (1 phase shift) in another

lband. A metasurface is designed that works as a ZWFS in the J band and a CMC in the H band.
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Figure 4: Schematic of the optical system simulated end-to-end
to characterize the designed mask. Light from the MagAO-X pupil is

D apodized using a set of PIAA lenses and then focused onto the FPM,
. - where it receives a wavelength-dependent phase shift. The light is
- then split into the wavefront sensing channel and the science channel.
‘5 The science channel includes a pupil-plane mask to filter out the
diffracted on-axis light. Each channel has a separate pair of inverse
_lq_,) PIAA lenses to restore the reshaped pupil before being imaged onto
'_E i the detectors.
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