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Outline 

• Gaia, mission concept, operations, status 
• Gaia DR1  
•  Plans for Gaia DR2  

• Questions and Answers 
•  Thanks to Anthony Brown, Timo Prusti & Lennart Lindegren 
•  IAUS 330: Astrometry and Astrophysics in the Gaia Sky 
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Gaia Summary 

•  ESA cornerstone mission building on the 
Hipparcos heritage 
•  Astrometry, Photometry and Spectroscopy 

•  Satellite, including the payload, by industry 
(Airbus DS), management and operations by 
ESA and data processing by scientists (DPAC) 
•  Launch 19 December 2013 with Soyuz from 
Kourou 
•  5 years of operations in L2 
•  Gaia DR1 14 September 2016 
•  Science Alerts started 2014 

•  Gaia DR2 April-2018 
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•  How you can measure micro-arcsec: 
-  Very stable thermal environment 
-  New materials 
-  Very Large Focal plane 
-  Ultra-precise atomic clock 
-  80 observations of every source during 5 

years 
-  Very complex Data Processing, self 

calibration 
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SIM-Gaia Meeting, London, 6-7 Nov 2008 Astrometric performance of Gaia (Lindegren) 4

Soyuz/Fregat launch from 
Kourou (French Guyana)

~1 month 
transfer orbit to L2

Lissajous orbit around L2
~1 orbit correction per month

5 - 6 years of (almost)
continuous observation

Gaia launch and orbit
(credit: EADS Astrium)

Earth-Moon 
barycentre, a = 1 AU

L2, a = 1.01 AU

Orbit determination accuracy: 
- position < 150 m 
- velocity < 2.5 mm/s 
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Gaia Operations 

•  Gaia in routine operations since July 
2014 
•  1,000 days routine phase reached 20 
April 
•  Operations: nominal 
•  76 billion transits observed 
•  Nominal 5-year mission ends 
mid-2019 
•  Estimated end of mission due to cold 
gas exhaustion end-2023 (±1year) 
•  Mission extension process started 
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•  Not all the CCD data gets read and sent to Earth 
•  On board Video Processing Units read the 
windows around the detected stars  
•  Data is binned and stored compressed on board 
•  Data sent to Earth during the night (~50 Gb/
day, 100Tb in 5 years) 
•  Three ESA DSN antenas used: 

-  New Norcia 
-  Cebreros 
-  Malargüe 

•  Time shared with other missions 
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Astrometric Measurements 

•  Astrometric measurements: 761billion 
G<20.7 mag 
•  Bright limit around G=2-3 mag 
•  All bright stars covered with special 
measurements 
•  Selected crowded regions imaged with 
Gaia Sky Mapper 
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Gaia Photometry 

•  Photometric measurements: 156 
billion  G<20.7 mag 

-  Spectrophotometry 
Ø  330-680 nm BP 
Ø  640-1050 nm RP 

-  Can also integrate BP and RP to 
get high precision measurements 
and a colour 

•  Astrometric measurements also 
photometric in G-band 
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Gaia Spectroscopy 

•  Spectroscopic measurements: 13.7 
billion 
•  GRVS<16.2 mag 
•  845-872 nm with R about 10,800 
•  Radial Velocity Spectrometer for >100 
million radial velocities 
•  Spectroscopy till about GRVS=11-14 
mag 
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Unwanted features 

•  Contamination 
-  Last decontamination in August 2016; no sign of transmission loss yet 

•  Micro-clanks and micrometeoroids 
-  Taken into account in data processing for Gaia DR2 

•  Basic Angle Variation 
-  Corrected with Basic Angle Monitor data for Gaia DR1 and DR2; more sophisticated 

analysis planned for the future 
•  Stray light 

-  Impact on faint sources; on-board software modified from read-out dominated to 
background dominated case for faint objects 

•  Radiation damage 
-  First signs visible, but less than anticipated before launch; pre-launch calibration 

work will become relevant in the future 
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Gaia DR1 
 
 

Credits: ESA/Gaia/DPAC 
Image acknowledgement: Moitinho & Barros 
Video acknowledgement: de Bruijne 
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