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Gaia operations 

 
• Gaia in routine operations since July 2014 
 
• Scanning operations with observing 
strategy of continuous measuring 
 
• Dead-time: orbit maintenance, 
micrometeoroids, decontaminations, ground 
station weather 
 
• Nominal 5-year mission ends mid-2019 
 
• Estimated end of mission due to cold gas 
exhaustion end-2023 (±1year) 
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Gaia DR2 release 

April 2018 
•  Five-parameter astrometric solutions for all sources with 

acceptable formal standard errors (>109 anticipated), and  
positions (α, δ) for sources for which parallaxes and proper 
motions cannot be derived. 

•  G and integrated GBP and GRP photometric fluxes and magnitudes  
for all sources 

•  Median radial velocities for sources brighter than GRVS=12 mag 
•  For stars brighter than G=17 mag estimates of the effective 

temperature and, where possible, line-of-sight extinction will be 
provided, based on the above photometric data 

•  Photometric data for a sample of variable stars 
•  Epoch astrometry for a pre-selected list of  >10,000 asteroids 
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Release Plan 

 
•  DR2 (~2018):  
5 parameter astrometric solutions ~109 sources 

 
 
•  DR3 (mid to late 2020):  
BP/RP/RVS spectra 

•  DR5 (~2022):  
All epoch and transit data for all sources 
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Data Volumes 

(Mid 2017) Volume 

Size ~200 TB 

Size (estimation 5-year ext.) 1.4 PB 

Number of objects (sources, transits…) 1000 billion 
 

Number of objects (est. 5-year ext.) 6000 billion 
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• Gaia DR1 catalogue    1.1x109  rows 
• TGAS      2.0x106   rows 

Gaia 

• Hipparcos & Hipparcos new red.   1.2x106   rows 
• IGSL (Initial Gaia Source List)   1.2x109   rows 
• 2MASS      4.7x108  rows 
• Tycho2      2.5x106   rows 
• UCAC4      1.1x108  rows 
• Hubble Source Catalogue v1.0   2.9x107   rows 

External Catalogues 

• Crossmatch tables between Hipparcos, 2MASS, Tycho2… and Gaia 
expressed as neighbourhood and best neighbour, e.g: 

• AllWise-Gaia neighbourhood   3.1x108  rows   

Crossmatches 

Archive content @ DR1 

Total DR1: 1.6 TB  
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Ops for Gaia DR1 

Archive UI usage: First 24 hours 

• Total volume 
downloaded: 73 TB 

• # download requests:  
9 millions 
 

File download  

File CDN download: First 15 days 
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DataLink/SSAP int. with TAP+ 

TAP+ 

DataLink 

TAP+  
Data Mining 

SSAP? 

Catalogues 

Time Series  
Spectra 

* DR2 

* DR3 
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DR2 Architecture 

Gaia Archive DR2 Architecture 

gea 

gea01 

gea02 

geadist relcluster01 

geadb01 

geadb02 

•  Main catalogue is served 
through a TAP (IVOA Tabular 
Access Protocol) server using 
a F5 load balancer. Two web 
servers are redirecting the 
queries to two different 
servers with PosgreSQL 
databases 

•  Epoch data is served through 
a different web server, 
connected to a virtual 
infrastructure where a 
Posgres-XL DB is installed 

•  This infrastructure is scalable 
so it can be used also for the 
Gaia Data Release 3, where 
the amount of epoch data 
will be a lot more complete 
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DataLink in UI  
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Ø  No format decided for Time Series Serialization 
Ø  Format proposed from ESDC to Gaia Consortium in line with ongoing 

note Time Series Cube DM (Jiri Nadvornik et al) 
Ø  Problems: 

Ø  No agreement in how to make reference to DMs 
Ø  VO/DML ? 
 

Ø  Quite preliminary note 

Ø  When characterization metadata is added it could be very 
verbose 

Ø  Supported by applications? 

Time Series Serialization 
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Time Series Serialization (II) 
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1.  Independent Axes 
a.  Time (several times depending on magnitude but aggregated in one 

column) 
b.  Spectral Coordinate (depending on Consortium decision) 
c.  Possibly Source identifier 

2.  Dependent Axes 
a.  Flux 
b.  Magnitude 
c.  Errors 

3.  Other possible metadata 
a.  Band characterization 

Time Series Summary 
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Ø  No general data model for IVOA Time Series  
Ø  Fluxes are in e-/s. It would be better to have measurements in physical units 

that could be compared easily with other catalogues. 
Ø  Magnitude zero points: Zero Points provided by the consortium are  corrections 

from the instrumental response 
Ø  Proposed to connect to Filter Profile Service, Transmission curves and 

Vega zero points calculated by SVO 
Ø  GAIA BP  3478.8 Jy 
Ø  GAIA G  2861.3 Jy 
Ø  GAIA0 RP  2461.2 Jy 
Ø  SVO has been requested to provide zero points in erg/cm2/s/A 

Ø  Also, connections to SpectralDM 
Ø  Source DM? 
But….. VO/DML? Utypes mapping? 

Connection to Data Models 
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Adaptation of Gaia TAP+ to support arrays: 
Ø  SELECT get_double_array_element('{{1.0,2.6},{0.8,0.1}}','[1][2]') from 

public.dual 
Ø  Different function names for different data types 
Ø  “Not nice” second argument 

Possible evolution: 
Ø  SELECT get_array_element('{{1.0,2.6},{0.8,0.1}}’,1,2) from public.dual 

Ø  Type casting can be done at function level (possible loose of 
control of the casting) 

Ø  Currently, only function overload can be limited to only 2 new 
arguments but it does not look very scalable 

Ø  Also,… Gaia DM is quite based on arrays for epoch data (one array for 
times and other for magnitude/fluxes) 

Ø  Correspondence is done by array element order 
Ø  Probably, not very optimal for data mining 

Gaia DM Array based 



ESDC Gaia Dev Team | Gaia Time Series for DR2 | | 24/10/2017 | Slide  16 

ESA UNCLASSIFIED - Releasable to the Public 

Conclusions 

Ø  Epoch data is arriving for quite important missions 
Ø  Not clear VO format for, e.g., Time Series 
Ø  Some important aspects on VO compatibility should be addressed 

fast: 
Ø  VO time series serialization 
Ø  Approaches to consume these data through VO protocols 

(e.g. Time Series Access and/or ADQL/TAP evolution) 
Ø  Agreed mapping of complex data models (VO/DML 

mapping?) 
Ø  Relevant data models 

Ø  Promote notes or endorse formats/protocols could be a solution 
but normal speed of standardization needs a boost in this case 
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Questions? 

http://archives.esac.esa.int/gaia/ 


