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. The empirical method is based on the optimization of a given metric. In our case we minimize the flux
o , . E .
v % in the image plane by optimizing a given set of modes, see the sketch below. Using images behind a
a2 vortex is much more sensitive than classical PSF sharpening typically maximizing the Strehl ratio.
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Vortex coronagraphs feature vortex phase masks in their focal plane. The textbook effect is to
move the light of an on-axis source outside the geometrical image of the input pupil. Combined
with a Lyot stop, it theoretically rejects perfectly the starlight for a clear circular aperture. \
One implementation is the annular groove phase mask (AGPM) based on a concentric
subwavelength grating etched onto a diamond substrate.

The AGPMs were first installed on VLT/NACO and VLT/VISIR in 2012, followed by LBT/LIVIIRCa '
2013 and Keck/NIRC2 in 2015.
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trol the DIVI we choose to use a‘mirror-modal basis built by SVD decomposition of the influence
function matrix, and additionally mcIudmg pure tip-and tilt.

\D\ta are acquired at 60Hz ‘with 40 images averaged at each iterations. With 1000-10000 function

diversity), estimate the electric field in the Lyot plane _evaluations, the minimization can take up-to about'1 hour (depending on the number of modes
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The solution proposed here consists in two major steps:
1. Using 3 images (2 with known phase or amplitude
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Step 2.: Huby et al. have shown that~ for a dlrcula‘r aperture

pIane{ and ZJ a complex funct|on df Zermke potyno jals: C ikl

E1yot in Zernike coefficients bj, one cah recover the Zernike COL?\CIE ts a;.in th pup' plane:
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The method is |mplemented as \an iterative procedu\

Limitations are: \
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diversities (0. 25% and 1% of the pupil area). In just a few
|terat|ons the 5|mulat|on is able to recover ‘the
aberrations and drastlcaIIy improve the on- axis. reJectlon
Operational range’ and stability, in partlcular in the case of
annular pupils, requires further mvestlgatlon |

. Tim}\Qonsumption . Airyring can\be partlaIIy seen m the coronagraphic image.
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