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THEVORTEX CORONAGRAPH
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Vortex Lyot stop
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| = topological charge (winding number)
= height of the screw dislocation

Perfect on-axis cancellation




ANNULAR GROOVE PHASE MASK
(AGPM)

» Rotationally symmetric half-wave s j=i-%e

4 "/j r P
plate made of sub-wavelength «é:» s
(aka zero-order) gratings ' |

* Small WA
360° discovery,
can be made
achromatic

Mawet et al. 2005



HOW WE BUILD AGPMS

Preparation of Moulding the silicon stamp
diamond substrate with PDMS

Reactive ion etching

Nanoimprint
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EARLY ACHIEVEMENTS
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THEVORTEX PROJECT
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FIRST OBSERVATIONS

Defrere et al. 2014 (LBT/LMIRCam)

* Revisit famous systems

Absil et al. 2013 (VLT/NACO)

» Dedicated survey 3

(cool dwarfs) Reggn et 2 2014

e [ransition disks
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IMAGE PROCESSING

beta Pic final image (NACO)

Carlos Gomez

B WRIIEX pipeline:
9k lines python package

« Fast and efficient PCA-
nased algorithm for ADI/SDI

» Currently testing machine
earning technigues + 1deas

from computer vision field




SIGNAL [THEORY

* Very small IWA
reached with AGPM

Eicalired revisit ot
SNR for small sample
statistics

- ror all the gory detalls,
EBilawel et al. 2014




Improvement

design
manufacturing
testing




Brunella Carlomagno

BETTER MID-IR AGPMS

» Rigorous Coupled Wave

Analysis to simulate Z0G ;
» L-band only: optimal = Foquv A
peak rejeCtiOﬂ > | OOO | Null w/o ghost in L band torsidwau?f\gle 24
» L+M band: optimal b
peak rejection ~ 500:] : il
+ Goal: EELT/METIS I
)

Width w [um]



MANUFACTURING IMPROVEMENTS

BRE iler pattern transtfer ‘ D ssé
with solvent-assistec 8 g g .

: R1813:AZ EBR 6000 rpm 30 s 115°C 60s
moulding
« Better control of etch rows :
lllll Ci Pl
o C—

Cut-out stam
P Ethanol bath 65°C 10 min

55
N—

115°C 5 min

« 600:| reached in L band,
e n |- --M band




FIRST K-BAN

110 Hm | Date :8 Dec 2014 EHT = 5.00 kV
J I WD = 53mml Probe= 100p




CHARGE-4 VORTEX
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Christian Delacroix

Residual starlight
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ﬁ CHARGE-4 VORTEX

Christian Delacroix

« Discretization of the 2D

orating pattern, using lines I”,////’////y/////
and curves r //y
”’,////7//////////;;_.—:—':-.:—

+ 3D FDTD simulations mﬁ////'// =




Alssa Jolivet

VODCA
Vortex Optical Demonstrator
for Coronagraphic Applications Camera

Parabolic Mirror

Entrance Pupil

CRFORMANCE [ ESTING
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Garreth Ruane
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. POST-VORTEX
== WAVE FRONT SENSING

to WFS g

1
VS
1 coro / \ camera

* Wave front sensing at the position of the coronagraph

* Measure (and correct) non-common path aberrations




THE « 40 » METHO

Elsa Huby

« Differential intensities:

Al, =1, + 14)H(I, + 1)

Al, = (I, + L) - (I; + 1)

+ Model: %:T{war\r,f.

AIU 3 >
— =Ty +al,T;




€ 4Q METHOD:
VALIDATION
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[:: ) METHORR
s CENTRAL OBSTRUCTION

Obstructed pupil o ) g 0 0 O [

» Breaks the nice (analytical) relationship

- [ip-tilt can still be recovered in a lImiting regime

and/or with the help of apodisation




ORBITAL ANGULAR MOMENTUM

Spiral Phase Plate
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