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Gaia Summary
• Gaia: science with 1 billion objects in 

three dimensions

• ESA corner stone mission building on the 
Hipparcos heritage

• Astrometry, Photometry and 
Spectroscopy

• Satellite, including the payload, by industry, 
management and operations by ESA and 
data processing by scientists (DPAC)

• Launch 19 December 2013 with Soyuz 
from Kourou

• Commissioning formally completed 18 
July 2014

• 5 years of operations in L2

• First intermediate data release summer 
2016, but Science Alerts started
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Gaia Summary
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Science topics
• Structure and dynamics of the 

Galaxy

• The star formation history of the 
Galaxy

• Stellar astrophysics

• Binaries and multiple stars

• Brown dwarfs and planetary systems

• Solar system

• Galaxies, Quasars and the Reference 
Frame

• Fundamental physics: General 
relativity



Payload and Telescope







Focal Plane Figure courtesy Ralf Kohley





Gaia integration on the launcher adaptor
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Gaia integration on Fregat
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Gaia inside the fairing
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Soyuz three stages roll out
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December 2013 
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LEOP
• After launcher separation 

automatic sequence:

• transmitter, gyroscopes, 
Payload module bipod release, 
CPS priming, thermal control 
configuration

• Acquisition of Sun pointing attitude

• Sunshield deployment

• Start of Payload decontamination

• Star tracker switch-on and 
preparation for day-2 manoeuvre

• Day-2 trajectory correction



Commissioning results
• Micro propulsion 

system working well

• Attitude and Orbit 
Control System 
working well

• Phased Array Antenna 
operating with healthy 
link budget

• Clock working at 
required accuracy

• 106 CCDs, electronics, 
data acquisition and 
storage all functioning
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Micro-meteoroid hit example. 
Figure by F. van Leeuwen



Moving object “detection”

• Solar system object 
detection 4997 Ksana 
(V=18.5 mag)
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Image courtesy of Paolo Tanga



Operations Workshop, Tenerife, 19 November 2014
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Photometry
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Diagrams courtesy C. Jordi 
and J.-M. Carrasco



Photometry
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Diagrams courtesy C. Jordi 
and J.-M. Carrasco



Spectroscopy
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Figure courtesy D. Katz, 
O. Marchal, C. Soubiran



Unwanted surprises

• Stray light both from astronomical sources and the Sun

• Sun stray light paths not yet identified

• Impacts faint sources and especially in spectroscopy

• Transmission loss due to continuing contamination of mirrors by 
water

• Water source not yet exhausted with maximum contamination 
rate about 1 mmag/day

• Basic Angle variation larger than expected
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Next steps
• Stray light

• Current work on edge effects of the Sun shield

• On-board s/w modification under development for spectroscopy

• Contamination

• A new decontamination procedure has been executed involving a short heating of 
mirrors (executed 22-23 September) => full transmission recovery and now 
monitoring

• Re-focus 24 October and now monitoring

• Basic Angle variation larger than expected

• Analysis of dedicated measurements have verified Basic Angle variation being true

• Working group established to chase the root cause of the variations
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Scientific performance
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V-magnitude Astrometry 
(parallax)

Photometry 
(BP/RP integrated)

Spectroscopy 
(radial velocity)

6 to 12 5-14 µas 4 mmag 1 km/s

15 25 µas 5 mmag 13 km/s

20 540 µas 60 (RP) – 80 (BP) mmag

For unreddened Solar type (G2V) star

Calculations by: Airbus DS, D. Katz, C. Jordi, L. Lindegren, J. de Bruijne



Scientific performance
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For unreddened Solar type (G2V) star

Calculations by: Airbus DS, D. Katz, C. Jordi, L. Lindegren, J. de Bruijne

• Single epoch precisions for BP integrated photometry

• 0.01 mag reached at G=15.0 mag

• 0.1 mag reached at G=17.8 mag

• Single epoch precisions for RP integrated photometry

• 0.01 mag reached at G=16.0 mag

• 0.1 mag reached at G=18.8 mag



Time Line
• Routine phase started with 28 days of Ecliptic Pole Scanning

• Now operating in optimised Nominal Scanning Law

• Activities to be finished:

• Magnitude limits for astrometry and photometry

• Currently -∞ - 2 - 3 - 6 - 20 - 21 mag

• Magnitude limit for spectroscopy

• Currently 2-3 - 16.2 mag

• Decontamination as needed followed with focus check

• Completion of BA and stray light WG tasks and possible follow-up

• Sort out ground station time for larger amounts of telemetry

• Consolidate intermediate release schedule for summer 2016 and early 2017
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The first SN
detected by gaia:
gaia14aaa



Alerts
• Agreed approach for photometric alerts

• Make science alert public to the 
whole world even in validation phase 
(with appropriate caveats)

• Caveat 1: validation phase thus 
many false alarms may be triggered

• Ensure partner observatories 
conducting follow-up

• Caveat 2: well prepared affiliated 
units will do follow-up work

• SSO FUN approach?
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