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üRadial velocity (RV) Ÿ provide mass

üTransit Ÿ provide size, possibly
transmission atmospheric spectroscopy

üHigh-contrast Direct Imaging:

×Probe wider orbits

×High-resolution spectroscopy of the atmosphere

× Interaction between planets and disks, i.e. planet formation

ü Other techniques: micro-lensing, astrometry, interferometry

How to find exoplanets ? 



Indeedé Direct Imaging is difficult é

2nd-generation XAO systems
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Objectives of RACE ðGO project
òRapid Active Coronagraphy of Exoplanets from a Ground-based Observatoryó

ü Breakthrough on direct imaging instrument capabilities by

×Developing new detection schemes for active or adaptive 
exoplanet imaging with the PLACID instrument

×Use latest technology to do it faster than the atmosphere 

turbulence (< 10ms)

üValidate and exploit the approach on-sky with the 4-m DAG 
telescope equipped with a XAO system

ü Visit www.racego.eu to learn more

http://www.racego.eu/


The 4-m DAG telescope

üEast Anatolia Observatory (DAG) is the new national 

observatory of Turkey

×Ritchey-Chrétien architecture

×4-m primary mirror and two Nasmyth foci

×Official delivered this spring, it is now in service!

ü Visit www.racego.eu to learn more

http://www.racego.eu/


The DAG observing site

üάYŀǊŀƪŀȅŀ wƛŘƎŜέ
ü Altitude: 3100m ASL
ü Clear nights ratio: 260/365
üaŜŘƛŀƴ ǎŜŜƛƴƎΥ лΦфΩΩ
ü Driving distance from Erzurum: ~90mn



The PLACID instrument

ÅProgrammable Liquid-crystal Active 
Coronagraphic Imager for the DAG telescope 
(PLACID)
ÅWorldwide first SLM-based active 

coronagraph
ÅH-Band (1.65 µm) and Ks-Band (2.2 µm)
ÅDelivered March 2024, installed January 

2025, AIV activities since July 2025
ÅάCƛǊǎǘ ƭƛƎƘǘέ ōȅ ǘƘŜ ǎǳƳƳŜǊ ƻŦ нлнс

ÅAdapting to observing conditions in real-time
ÅSelf-calibration of optical aberrations
ÅCoherent Differential Imaging (CDI)
ÅMultiple star coronagraphy (binary 

starsΧ)
Image credit: ATASAM / DAG

Consortium



The heart of PLACID: a SLM
ÅEach pixel of a Spatial Light Modulator (SLM) display panel can 

locally delay the optical path (phase) of incoming light

ÅDynamically adjustable birefringence

ÅOnly works with polarized light

ÅAny phase pattern can be programmed

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

ÅVideo-rate or beyond

ÅA first: a SLM in place of classical phase mask coronagraph

Image credit: AVR optics



Why the PLACID instrument ?
üOn-sky platform for high-contrast imaging R&D ahead of the ELTs

×On-sky prototyping of new phase mask designs and 

advanced observing modes

×Open to collaborations with the community

×9[¢κt/{ wϧ5 άƻƴ-ǎƪȅ ǘŜǎǘōŜŘέΣ ŀƭǎƻ ŦƻǊ I²h

üNiche science (binary/triple stars) 
+ TESS, PLATO, GAIA follow-ups in the North

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



The DAG NIR XAO Nasymth

ü The PLACID instrument
×²ƻǊƭŘΩǎ ŦƛǊǎǘ {[a-based active high-contrast instrument
× Near-infrared: H-band (1.65 mm) and Ks-band (2.2 mm)
× Versatile instrument for exoplanet direct imaging

ü PLACIDwill operate downstream of TROIA
× «TuRkish adaptive Optics system for Infrared Astronomy»
× Extreme AO with pyWSF

and 468-DM from ALPAO

ü Χand upstream of DIRAC
× «DAG InfRAed Camera»
× Teledyne H2RG detector



Factory Acceptance Review (Decõ22)

SLM



Packing and Delivery Readiness (Augõ23)



Shipping to Turkey (Febõ24)

ZRH

DXBIST

Feb 23, 2024

March 9, 2024



KORAY derotator installation (Septõ24)

Image credit: HEIG-VD/ ATASAM / DAG Image credit: HEIG-VD/ ATASAM / DAG



Transport to summit (Novõ24)



Installation on telescope (Febõ25)



Cabling and Control interfacing (Julyõ25)



Cabling and Control interfacing (Julyõ25)



Start of TROIA XAO alignment (Octõ25)


