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How to find exoplanets ?

URadial velocity (RV) v (g

UTransit Y provide size
transmission atmospheric spectroscopy

U High-contrast Direct Imaging:
X Probe wider orbits
x High-resolution spectroscopy of the atmosphere
X |nteraction between planets and disks, i.e. planet formation

U Other techniques: micro-lensing, astrometry, interferometry
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Indeed € Direct Imaging is difficult &

Source: NASA Exoplanet Archive
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2012
Year of discovery




Objectives of RACE 0 GO project

oRapid Active Coronagraphy ofhaBxdplObrsetrss aftroadm 0a

U Breakthrough on direct imaging instrument capabilities by

x Developing new detection schegies for active or adaptive
exoplanet imaging with the PLACID instrument

X Use latest technology to do it fasterithan the atmosphere
turbulence (< 10ms)

U Visit to learn more


http://www.racego.eu/
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U Visit to learn more


http://www.racego.eu/

The DAG observing site

~

GYIFNF{1FelF wAR3SE
Altitude: 3100m ASL

Clear nights ratio: 260/365

aSRAlFY &ASSAYy3IY nodpQ
Driving distance from Erzurum: ~90mn

DIMM Aug/Sep 2017
ALCOR Sep/Oct 2019 |
DIMM Sep 2019

On-site
Measurements

occurence
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The PLACID instrument

A Programmable Liquidrystal Active
Coronagraphic Imager for the DAG telescope
(PLACID)

A Worldwide first SLMbased active
coronagraph

A H-Band (1.65 um) and ¥3and (2.2 um)

A Delivered March 2024, installed January
2025, AlV activities since July 202

AGCANRG fAIKGE o0& UK

A Adapting to observing conditions in redgime

A Selfcalibration of optical aberrations

A Coherent Differential Imaging (CDI)

A Multiple star coronagraphy (binary
starsX

Image credit: ATASAMDAG

Consortium



The heart of PLACID: a SLM

A Each pixel of a Spatial Light Modulator (SLM) display panel can
locally delay the optical pati{phase) of incoming light

A Dynamically adjustableirefringence
A Only works with polarized light

A Any phase patterrcan be programmed

A um-sized pixels provide excellent sampling, also in the focal
plane

A Videorate or beyond

Active matrix circuit

- Transparent electrode
Liquid crystal layer rpr—r

Glass substrate

Input light

e
<

Output light
Silicon substrate .~



Why the PLACID instrument ?

On-sky platform for highcontrast imaging R&D ahead of the ELTs
Onsky prototyping of new phase mask designs and

advanced observing modes e SLM-based Focal-Plane High contrast ADI imging of
P Digital Adaptive Coronagraphy (DAC) binaries, triples,...
Open to collaborations with the communit S g ‘&\E e E
AN\, N .
O[ ¢ Kt/ { -AYR5 (SAYI 0 S R | oot st 3 | 2 sPis |
@&t diy 3 O bt ke b
. . ) . ) - Phase-shifting Zernike wavefront sensor
Niche science (binary/triple stars) e :

+ TESS, PLATO, GAIA follaps in theNorth

Regular vortex PSF Binary-optimized vortex PSF

Kiihn et al., Proc. of SPIE 99122, 2016

Education, mentoring and outreach tool for
the nascent Turkish exoplanet community

Kiihn et al., Proc. of SPIE 10706N, 2018 Kiihn et al., Proc. of SPIE 10706N, 2018



The DAG NIR XAO Nasymth

+ v , .

2 2 NI R Qa -baskd\aBtiue higifoatrast instrument
Nearinfrared: Hband (1.65mm) and Ksband (2.2nm) * .
Versatile instrument foexoplanet direct imaging N ]

heig-vd

== U PLACIDvill operate downstream of ROIA
X «TuRkish adaptive Optics system for Infrared Astrom)my

NEIBVO. . Eytreme AO with PyWSF
and 468DM from ALPAQ

womm < <DAG InfRAed Cameras
Teledyne H2RG detecto
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Feb 23, 2024

March 9, 2024




heig-vd S
KORAY derotator installation
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