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A long history

Credits: ESA/Gaia

• Launch 19-Dec-2013
• Science operations 25-Jul-2014

• DR1 (14 months) 14-Sep-2016

• DR2 (22 months) 25-Apr-2018

• End of nominal mission 16-Jul-2019

• EDR3 (34 months) 3-Des-2020
• First mission extension end-2020

• DR3 (EDR3 + new products): H1-2022
• Second mission extension end 2022

• DR4 (66 months) TBD
• Third mission extension 2025 ?

• Final catalogue TBD
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Data Processing and Analysis Consortium

Fig. by A. Brown

78 billion transits (34 months)
EDR3: 1 Zettaflop (1021 flops)

Barcelona Supercomputing
Center: MareNostrum
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7 209 831
radial 

velocities
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Gaia EDR3 contents

Gaia Collaboration, Brown  et al (2020, A&A)
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Astrometric contents

Gaia Collaboration, Brown  et al (2020, A&A)

5p: a,d,µa*,µd,v
6p: a,d,µa*,µd,v,pseudocolor
2p: a,d
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Astrometric contents
Data Number

Total 1 811 709 711

5-parameter astrometry 585 416 709

6-parameter astrometry 882 328 109

2-parameter astrometry 343 964 953

Gaia Collaboration, Brown  et al (2020, A&A)

5p: a,d,µa*,µd,v
6p: a,d,µa*,µd,v,pseudocolor
2p: a,d
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Astrometric contents
30% improvement on uncertainties
reduction of systematics (bright stars, 
zero point)
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Astrometric contents
factor 2 improvement on uncertainties
reduction of systematics (bright stars, 
spin CRF)
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Systematics as 
mapped through 
quasar parallaxes and 
proper motions

DR2

DR2

EDR3

EDR3

v

µa*

µd

l Global parallax zero 
point: -17 µas

l RMS angular 
variations: 26 µas and 
33 µas/yr

Astrometric contents

Lindegren et al (2020, A&A)
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Photometric contents
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Riello et al (2020, A&A)
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G

GRP

GBP Passbands (slightly) different 
from Gaia DR2
l Reflects different average 

instrument
l Will change also for DR4 

and DR5

Photometric contents

Riello et al (2020, A&A)
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Photometry limitations

l At faint end BP flux overestimated
l Sources appear too blue

l Use (G-GRP) instead to study faint red sources Riello et al (2020, A&A)
Fabricius et al (2020, A&A)

GBP > 20.5



Gaia EDR3 en tus manos
3 diciembre 2020

Photometry limitations

l At faint end BP flux overestimated
l Sources appear too blue

l Use (G-GRP) instead to study faint red sources

G-band photometry for sources with 6-
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Photometry: a note on the flux excess factor

Riello et al (2020, A&A)
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Photometry: a note on the flux excess factor

l Recommendation it to use corrected form of 
flux excess factor  C*
l Formulae and ADQL/Python recipes 

available
l Flux excess can indicate issues with crowding 

or background subtraction
l but also contains astrophysical 

information Riello et al (2020, A&A)
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Notable changes DR2 to EDR3

Source list evolution
l Improved linking of observations 

to sources
l Improved recovery of HPMs
l Much more stable source list
l Use dr2_neighbourhood table to 

trace your favourite DR2 sources

l Reference epoch for Gaia 
EDR3 is 2016.0

l Completeness in crowded 
regions improved

l Lower limit on source 
separations is now 0.18 
arcsec
l Otherwise marked as 

duplicated sources
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Astrometry limitations

Spurious parallaxes and proper motions still present
l Much less frequent than in Gaia DR2
l Spurious solutions produce smaller errors on astrometry

Data quality indicators
l ruwe
l ipd_gof_harmonic_amplitude
l ipd_gof_harmonic_phase
l ipd_frac_multi_peak
l ipd_frac_oddwin

Source-to-observation-match changes
l matched_transits
l new_matched_transits
l matched_transits_removed
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Small step in proper motion at G 13 mag – much smaller than in DR2

Comparison of members of proper motion pairs

The offset is
probably also
present in !"
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Astrometry limitations

Parallax zero-point variations still present (significantly supressed)
l Tentative recipe is presented to correct for the variations
l Python code at https://gitlab.com/icc-ub/public/gaiadr3_zeropoint
l Proper motions also show systematics and angular correlations

Gaia DR2

https://gitlab.com/icc-ub/public/gaiadr3_zeropoint
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Gaia EDR3 known issues
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Gaia EDR3 data model

l astrometricMatchedObservations --> astrometricMatchedTransits
l matchedObservations --> matchedTransits
l radialVelocity --> dr2RadialVelocity
l radialVelocityError --> dr2RadialVelocityError

l rvNbTransits --> dr2RvNbTransits
l RvTemplateTeff --> dr2rvTemplateTeff  
l RvTemplateLogg --> dr2rvTemplateLogg  

l RvTemplateFeH --> dr2rvTemplateFeH 

New names
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Gaia EDR3 data model

l pm

l newMatchedTransits

l matchedTransitsRemoved

l ipdGofHarmonicAmplitude

l ipdGofHarmonicPhase

l ipdFracMultiPeak

l ipdFracOddWin

l ruwe

l photBpNContaminatedTransits

l photBpNBlendedTransits

l photRpNContaminatedTransits

l photRpNBlendedTransits

l scanDirectionStrengthK1..4

l scanDirectionMeanK1..4

New fields

when source_id unchanged from DR2

image statistics.
useful for identifying source 
that are not isolated

suspicious XP observations,
but included in mean photometry
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Gaia EDR3:  https://www.cosmos.esa.int/web/gaia/early-data-release-3
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Parallax bias versus magnitude, colour, and position
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l Gaia parallaxes are biased: -17 μas globally (-23 μas in DR2)
l The bias is not fixed but depends (at least) on:

l G-magnitude
l Colour
l Sky position
l Source type (5- or 6-p)

l Different traces can be used to model its behaviour:
l Quasars
l Large Magellanic Cloud
l Binary stars (physical pairs)

Quasars
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LMC

Parallax bias versus magnitude, colour, and position
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l Gaia parallaxes are biased: -17 μas globally (-23 μas in DR2)
l The bias is not fixed but depends (at least) on:

l G-magnitude
l Colour
l Sky position
l Source type (5- or 6-p)

l Different traces can be used to model its behaviour:
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l Large Magellanic Cloud
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Parallax bias versus magnitude, colour, and position
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Gaia EDR3 facilities

l Parallax zero-point functions in Python
l Python: gitlab.com/icc-ub/public/gaiadr3_zeropoint

Gaia Collaboration, A.G.A. Brown et al (2020, A&A)
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l Python: @agabrown in GitHub (gaiaedr3-flux-excess-correction and 

gaiaedr3-6p-gband-correction)

Gaia Collaboration, A.G.A. Brown et al (2020, A&A)



Gaia EDR3 en tus manos
3 diciembre 2020

Gaia EDR3 facilities

l Parallax zero-point functions in Python
l Python: gitlab.com/icc-ub/public/gaiadr3_zeropoint

l Flux corrections:
l Python: @agabrown in GitHub (gaiaedr3-flux-excess-correction and 

gaiaedr3-6p-gband-correction)
l ADQL: Appendices B and C of Gaia Collaboration, A.G.A. Brown et al. 2020

Gaia Collaboration, A.G.A. Brown et al (2020, A&A)
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Gaia archive

l Main table: gaiaedr3.gaia_source

l DR2 to EDR3 match table: dr2_neighbourhood

l Gaia-CRF3 tables:

l agn_cross_id, frame_rotator_source

l Simulations, GUMS and GOG version 20: 

l gaia_universe_model, gaia_source_simulation

l Gaia pointing: commanded_scan_law

l Pre-computed cross-matches

l Hipparcos, Tycho-2/Tycho Double Star Catalogue

l SDSS DR13, Pan-Starrs1 DR1.1

l SkyMapper DR2, URAT1

l 2MASS, AllWise, GSC2.3, APASS DR9, RAVE DR5

EDR3 known issues:
https://www.cosmos.esa.int/web/gai
a/edr3-known-issues

l Photometry for sources without 
G-fluxes

https://www.cosmos.esa.int/web/gaia/edr3-known-issues
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GUMS and GOG tables

• GUMS: Gaia Universe Model Simulation: gaiaedr3.gaia_universe_model

The Universe Model developed for the simulation of the mission is a set of algorithms for computing 
the positions at any time, and observational properties of objects expected to be observed by the 
Gaia instruments.

The table contains astrometry, photometry and physical parameters of simulated sources, without 
error.

• GOG: Gaia Object Simulator: gaiaedr3.gaia_source_simulation 

The Gaia Object Generator is a simulation tool to directly get Catalogue, Main Database (MDB) and 
final (in the sense of statistically equivalent to the final mission data) Gaia mission data. 

The table includes the simulated result of the observation by Gaia of the GUMS sources, including 
the observational errors.

Both tables can be used for statistical analyses of parameters not yet published (physical 
parameters, spectral type, ...)
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Further information and guidance

Gaia EDR3 pages: https://www.cosmos.esa.int/web/gaia/early-data-release-3

Papers
l Summary of the contents and survey properties, Gaia Collaboration et al
l The astrometric solution, Lindegren et al
l Photometric content and validation, Riello et al
l Parallax bias versus magnitude, colour and position, Lindegren et al
l The celestial reference frame (GAIA-CRF3), Klioner et al
l Updated radial velocities from Gaia DR2, Seabroke et al
l Catalogue Validation, Fabricius et al
l Building the Gaia DR3 source list - Cross-match of Gaia observations, Torra et al
l Modelling and calibration of Gaia's point and line spread functions, Rowell et al
l Cross-match with external catalogues - Algorithm and results, Marrese et al

Performance verification papers
l The Gaia catalogue of nearby stars, Gaia Collaboration, Smart, et al
l Structure and properties of the Magellanic Clouds, Gaia Collaboration, Luri, et al
l The Galactic anticentre, Gaia Collaboration, Antoja, et al
l Acceleration of the solar system from Gaia astrometry, Gaia Collaboration, Klioner, et al

https://www.cosmos.esa.int/web/gaia/early-data-release-3
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https://www.cosmos.esa.int/web/gaia/edr3-startrails


