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• ESA Cornerstone mission within Horizon 2000+

• 3 goals = 1 goal

1,000,000,000 Objects

• µas Astrometry

• Spectrophotometry

• Spectroscopy  

3 goals

Milky Way
6D map
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2

2 primary mirrors
1.45x0.50 m2

at 106.5° (basic angle)
rotation axis (6h) basic angle

monitoring system

superposition of 
two Fields of 
View (FoV)

common focal 
plane 

106 CCDs
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Gaia will provide:

• Astrometry – Proper motions – Parallaxes - G<20 (V=20-22) 109 objects (px for 108)

• Radial Velocities – Spectra (R=10000, CaT) – V<17  (∼ 150 million stars)

• Spectrophotometry (R=100, 330-1050nm) – Colors and Astrophysical Parameters 109 
objects
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 BP ( 300-660 nm ) ∼ 3–30 nm/pixel
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Figure courtesy GAIA-C5-TN-LEI-PM-004
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µas !!!!
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Astrometry
Hipparcos 
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Astrometry
Gaia
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All-Sky Scanning
• Initial calibration phase on Ecliptic Poles (2 weeks)
• Maximum number of passages around ±45° from EP
• Each object observed 10-250 times (avg = 70-80)

Scanning Law Sky Coverage
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Blazar
FSRQ

Starburst
FRI

The TeGeV Catalogue @ ASDC (v1) 
(Extragalactic sources)

Courtesy of Marinoni, Carosi
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Gaia & QSO
“Stellar” mission but....
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Gaia & QSO
“Stellar” mission but....

Gaia Celestial Reference Frame 
(at least 10000 astrometrically stable (μas) QSO)

GCRF
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GIQC (Gaia Initial QSO Catalogue)  
187505 objects (from LQAC-2 
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Gaia & QSO
“Stellar” mission but....

GIQC (Gaia Initial QSO Catalogue)  
187505 objects (from LQAC-2 

Souchay et al 2011)

Observation - Cleaning (remove unstable QSO) - 
Confirmation and Integration (new QSO)

Gaia Celestial Reference Frame 
(at least 10000 astrometrically stable (μas) QSO)

GCRF

martedì 19 febbraio 13



QSO 

Gaia - QSO CONNECTION
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QSO Reference 
Frame 
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QSO Reference 
Frame 

Gaia
Obs

QSO & Gaia : There and Back Again

Gaia - QSO CONNECTION
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QSO in Gaia

Mignard 2012

• 30.000-40.000 QSO up to V=18

• 5-7 x 105 QSO up to V=20

• 80% will be NEW detected sources
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QSO in Gaia

HOW ?

 3 criteria:

• Parallax

• Proper Motions

• BP/RP low resolution spectral shape

Confirmation and Integration
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QSO in Gaia
Bailer-Jones et al 2008

Stars

QSO

BP RP
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QSO in Gaia

 3 criteria:

• Parallax

• Proper Motions

• BP/RP low resolution spectral shape

Confirmation and Integration

= new QSO detection
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Filtering
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QSO & Gaia

• Several 105 new qso detected + classification 
with BP/RP

• Variability analysis 

• Photocentric variability 

• MWL approach mandatory! 
(astrometric+photometric variability + X, γ, .. , variability)
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 DATA RELEASES

 NO proprietary time
• Launch date - September - October 2013

• Anticipate ∼ 6 Months for cruise to L2, commissioning, DPAC systems 
initialization

• First full sky coverage after 6 months of nominal scanning

• Disentangling parallaxes and proper motions requires at least 18 Months of 
data collection

• Processing, calibration, validation take time

• Each data release requires time to go from DPAC internal database to 
public archive (3 Months)  
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To be confirmed data releases — highly summarized:

• Assumes smooth operations!

• All values prior to final release may be truncated at some confidence level

• Each release updates the previous and contains significant new additions

L=Launch (9-10/2013)
L+22M Positions + G magnitude (∼ all sky, single source)

• Includes more often scanned Ecliptic pole regions
• Hundred Thousand Proper Motions (Hipparcos-Gaia, ∼ 50 µas/yr)

L+28M more tentative some radial velocities for bright stars + BP/RP integrated

L+40M full astrometry (α, δ, π, µα, µδ), orbital solutions, (GBP − GRP), some

BP/RP Spectrophotometry and astrophysical parameters , RVS spectra

L+65M Updates on previous release — including more sources, source 
classifications, multiple astrophysical parameters, variable star solutions and epoch 
photometry for them, solar system results

End+3yr Everything

 DATA RELEASES
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• Archive mirror
• Multiwavelength cross match
• Ancillary (IT) Database 

CU5
• Pipeline development for photometric processing 
• SPSS grid for absolute calibration (BP/RP/G)

CU9
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