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• Flight Acceptance Review completion 22 July 
authorising shipment to Kourou

• Launch programmes are being prepared for 
launch windows:
• 19 Sep - 9 Oct 
• 19 Oct - 7 Nov (not 1-3 Nov) 
• 17 Nov - 5 Dec 
• 17 Dec - 5 Jan 2014

• Gaia ready, but so are other satellites ...

Launch is comming







Overview



Gaia at 10% - The Milky Way in 3D



Complete, faint, accurate

 Hipparcos Gaia 
Magnitude limit 12 mag 20 mag 
Completeness 7.3 – 9.0 mag 20 mag 
Bright limit 0 mag 6 mag 
Number of objects 120,000     26 million to V = 15 
    250 million to V = 18 
  1000 million to V = 20 
Effective distance 
limit 

1 kpc 50 kpc 
Quasars 1 (3C 273) 500,000 

Galaxies None 1,000,000 
Accuracy 1 milliarcsec 7 !arcsec at V = 10 
  10 – 25 !arcsec at V = 15 
  300 !arcsec at V = 20 
Photometry 
photometry 

2-colour (B and V) Low-res. spectra to V = 20 
Radial velocity None 15 km s-1 to V = 17   
Observing 
programme 

Pre-selected Complete and unbiased 
 

 



• Structure and evolution of the Milky Way
• Stellar physics, time resolved
• Exoplanets (astrometric, transits, ..)
• Solar system objects (including NEOs)
• Distance scale (Magellanic clouds)
• Reference frame
• Alerts, microlensing, quasars, SN & GRB can 

start already in 2014.
• General relativity
• Dark matter

• and more

Mission products





The sky as seen by Gaia - I



The sky as seen by Gaia - II



Star motion in 10 s!

Total field:!
  - active area: 0.75 deg2 !

  - CCDs: 14 + 62 + 14 + 12 (+ 4)!
  - 4500 x 1966 pixels (TDI)!
  - pixel size = 10 µm x 30 µm!

!    = 59 mas x 177 mas!

Astrometric 
Field CCDs!
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Sky mapper:!
  - detects all objects to 20 mag!
  - rejects cosmic-ray events!
  - field-of-view discrimination!
Astrometry:!
  - total detection noise ~ 6 e-!

Photometry:!
  - spectro-photometer!
  - blue and red CCDs!
Spectroscopy:!
  - high-resolution spectra!
  - red CCDs!
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Focal Plane -  106 CCD, 938 million pixels



The sky as seen by Gaia - III



Industrial  participation in Gaia



Data Processing - the DPAC



DPAC membership as of January 2013 



Schedule

Proposal 
Concept & Technology Study 

Mission Selection 

Re-Assessment Study 
Phase B1 

Scientific operation 

Launch October 2012 

Final 

Studies 

Data Processing   

Implementation  

Data Processing 

Definition 

Operation 

Mission Products 
Intermediate 

Selection of Prime Contractor (EADS Astrium SAS) 

Phase B2 
Phase C/D 

Software Development (DPAC)  
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Today 



National 
participation



• Started in 2006 (industry started before) just in time 
for the DPAC AO response

• Emails circulated, meeting organised

• Broad range of interests: several sub-fields of 
astronomy, optical engineering, data acquisition and 
storing, artificial intelligence

• Original participants (DPAC): ~12 from SIM, 
INETI, UNINOVA, U. Coimbra, CICGE, CAUP, 
CAAUL, + Holos, Critical Software

• Now (DPAC, Sci. exploration): ~12 from SIM, 
UNINOVA, CICGE, CAAUL, U. Coimbra

History



• May 2006-Aug 2007 funding from Centres, 1 trip 
from GRICES

• 2007-2011 - PDCTE - 265.000 Eur

• 3 CIÊNCIA contracts

• 1.5 FCT Postdocs

• 2012-2013 - standard FCT project - 120.000 Eur

• 2014-2016 - FP7 (for specific WP)

• 2014-... ???

• 2010-2015 - Some support from GREAT

Funding



• CU1 - System architecture:
• Data Base interface and infrastructure. Done
• Support to national distributed data processing

• CU2 - Data Simulations: 
• Optical Instrument Model

• CU3 - Core Processing
• Reference frame
• Definition and acquisition of auxiliary data

• CU4- Object Processing:
• Image reconstruction of extended objects

Activity - I



• CU7 - Variability Processing:
• Quality control (bias estimation)
• Unsupervised classification

• CU8 - Astrophysical Parameters: 
• Luminosity, Age and Mass determinations. 

Done

• CU9 - Catalogue Access
• Visualisation

Activity - II



Gaia has no proprietary data rights

• Science Preparation (GREAT):
• Memberships of stellar populations
• Galactic structure. MCMC machinery.
• Synergies with other surveys
• Minor solar system bodies 
• GRB (and first stars) detectability
• Quasars
• Gaia-ESO

• Organised several DPAC and GREAT meetings

Activity - III









CSI-VEGA
Sun seen from the back side of the Hyades



• People come and go: reflects on degree of 
participation

• Junior technicians are essential 

• Panels underestimate the importance of attending 
the collaboration meetings

• There is no adequate mechanism in Portugal for 
supporting large teams and/or long term missions

• Decision making process in FCT has an extremely 
volatile memory and emits contradictory messages 
to community and evaluators.

• Adaptation, cold blood! Insistence...

Lessons learned


