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Mawet, Riaud, Absil & Surdej 2005

The birth of a concept

* FQPM - sub-wavelength gratings = Annular Groove PM

* Advantages of the AGPM
* Inner working angle = 1 A/D
* Clear 360° discovery space

* Achromatic (SG design)




Grating design/optimization
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Forsberg & Karlsson 2013

Etching on CVD diamond

* Nanoimprint lithography + dry plasma etching
N band (grating period = 4.6 um)
L band (grating period = 1.4 um)

N band (Feb 2012 L band (Sep 2012)

* Parameters close to optimal ... need to test!




Setting up the bench

“Yacadire” @ Paris-Meudon
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High performance

L band

1000

Peak rejection

AN SO A Y
2R N > N o~

Delacroix et al. 2013




Bliss!



Installatlon at VLT

Bk a priceless device
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NACO: science demonstration

Raw image of 3 Pic Post-processed image

500 mas

Peak rejection ~ 50:1

Absil et al. 2013 .



Sensitivity to inner planets
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The VO RTEX projeCt (2013-2018)

WP2
Improvement

Improved mid-IR AGPMs
Extension to K and H bands
Higher topological charges

WP1
Exploitation

Observations
Optimal image processing
Other telescopes

WP3
Performance

Perfo simulation & testing
Post-coronagraphic WF sensing
Vortex quantum properties




WP1: Scientific exploitation

1M,,, @ 4AU from G2V

107

L-band = sweet spot for

. . 107°F
exoplanet imaging

1078

Complementary to XAO
near-IR imagers 2
characterization

107"

Planet/star flux ratio

1072}

Access to new -
parameter space = 1 e s
targeted surveys

New perspectives on
more telescopes (Keck
coming soon)

First light at LBT/LMIRCAmM




WP1: image processing

Calibrated
HETNERS

Raw frames

recentering Image rotation
* « ADI * and
* Center of mass * Frame differencing

* 2d gaussian fit (image distance) combination

C?aw astronomicaD
images Image Post-processing

Basic calibration * DFT cross-correlation + PCA based algorithms
and “cosmetics”
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WP2: manufacturing

* Better control of grating
parameters

* Solvent-assisted micro-
moulding replaces NIL

* All etching recipes further
optimised
* Steeper side walls
* New L-band AGPMs
etched, currently tested

* Improvement of AR
performance

* Etching tests for K-band
AGPMs to start soon




WP2: charge-2 vortex (AGPM)

Null Depth for L band, Period = 1.42 pm, Angle = 3.15° number of waveslengths = 20
0.66

* Optimized L+M band
AGPMs under study

Goal: 103 over whole
L+M band
* Designs for shorter
wavelengths (H-K) to
be optimised after
feedback from
etching
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Raw contrast at 1.6 A/D

WP2: charge-4 vortex ...

1 charge-2
* Rejection in 64 T

* Mandatory for near-
infrared applications
on ELTs
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Delacroix et al. (in prep)
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a) Construction with straight lines
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WP3: performance estimation

f f f f f f

Min: 2.33*1011
Max:2.23*103

Entrance pupil Before Lyot Stop Detector




WP3: performance testing

* VODCA: the Vortex Optical Demonstrator for
Coronagraphic Applications

* AGPM testing + in-lab validation of new concepts

Laser Source

Camera I

Parabolic Mirror Lens Entrance Pupil Parabolic Mirror

Lyot Stop




WP3: post-corono sensing

* At Lyot stop or on the science camera
* See talk by Elsa Huby this afternoon




WP3: quantum properties

No OAM No OAM




Interested? Talk to us




