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Outline 

Ø  Introduction  

Ø  Gaia DR1 contents  

●  Main tables: gaia_source, tgas_source 

●  Variable stars 

●  External catalogues, pre-computed cross-matches 

●  Other tables 

Ø  Documentation and resources  

Ø  Other interfaces  

●  GAVO single object, ESA Sky, GAVO/CDS TAP, Topcat, Vaex, … 

Ø  Hands-on sessions: organisation, contents 

Ø  Conclusions  
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1. Introduction 
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Workflows 

Ø  There is no correct workflow! if it works, it is good 

Ø  Traditional (bring the data to the code) 

●  Download tgas_source (~1GB) and/or gaia_source (~1TB) 

●  Ingest it in your local supercomputer 

●  Ingest additional catalogues. Ingest/do cross matches 

●  Do science!  

Ø  Gaia archive (towards bringing the code to the data) 

●  Selection (ADQL query) at Gaia Archive è Reproducibility!  

●  Refinement, also at Gaia Archive: Xmatch, simple computation, 

comparison with external data, share with colleagues  

●  Download and do science! è Data (size) reduction 
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The Gaia data 

Ø  Where? 

●  Main Gaia archive: ESAC 

●  Partner data centres: AIP, ARI, ASI, BCN, CDS 

●  Affiliated and other data centres, enthusiasts: tens 

Ø  What? 

●  tgas_source (~2M 5 parameter astrometry): all  

●  gala_source (~1.1G positions): most  

●  Variability (599 cepheids, 2595 RR Lyrae), QSOs (2191): ESAC+  

●  Xmatch (2MASS, PPMXL, SDSS9 , UCAC4, URAT1, WISE): ESAC  

●  External catalogues (for Xmatch): ESAC  

Ø  What else @ESAC?: TAP+ (data base, user space, share), cross-match 
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2. Gaia DR1 contents 
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The Gaia Archive 
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The ADQL search tab 

Dashboard: 90% of time in this window 
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Lots of tables! 

There is more than TGAS and positions!! 
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Table inspection: tree view 

Table description pop-up 

Columns 

Name 
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Table inspection: tree view 

Column description pop-up 

Columns 

Name 
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Table inspection: show data 

Columns 

Name 

Table description pop-up 
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Gaia source: main table 

Columns 

Units 

Data: one entry (row) per object 

Data model 
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Gaia source: ID, random index 

Object unique identifier Subsample selection 

Unfriendly? Healpix info è maps! 
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Gaia source: positions 

Superb positions for 1.14 G objects 

Astrometry plenaries è L. Lindegren, X. Luri 
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Gaia source: parallax, p.motion 

Null values in DR1è query refinement 

Only for the TGAS sample: 2.06 M 
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Gaia source: covariance matrix 

ICRF only. Correlations can be large è important 
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Gaia source: Galactic, ecliptic 

Positions only è queries è error propagation needed 
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Gaia source: scan direction 

Concentration of scan directions. Order 1-4 
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Gaia source: excess noise 

Disagreement between observations and best model 
Modelling errors, non-single source (binary, exoplanet) 

Probably significant 

Probably not significant 
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Gaia source: photometry 

Accurate and precise! è absolute magnitudes 

Vega 

Errors only in flux è conversion for magnitudes 
Epoch photometry only for variables 

Photometry plenary è F. van Leeuwen 
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TGAS source 

Hipparcos or Tycho2 (multiplicity) 
è Traceability è no Xmatch 

Hipparcos/Gaia discrepancy 
è non-linear motion? 
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QSOs used for ICRF 2 match 

ICRF2 designation 

RA/DEC used? 

aux_qso_icrf2_match: 2191 objects 
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Variable stars 

Ø  Multiple tables: plain data model, multiple types, separate light curve 

●  Possibly more in forthcoming data releases 

Ø  variable_summary: variable type and fundamental frequency 

Ø  phot_variable_time_series_gfov: light curve 

Ø  phot_variable_time_series_gfov_statistical_parameters: light c. statistics 

Ø  cepheid: classification, period, phase, light curve and Fourier analysis 

Ø  rrlyrae: idem 

Variability plenary è L. Eyer 
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Variables: variable_summary 
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Variables: light curve 

Table: phot_variable_time_series_gfov 

One entry per object and epoch: 233,181 rows 
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Variables: light curve statistics 

Table: phot_variable_time_series_gfov_statistical_parameters 

Time dimension 
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Variables: light curve statistics 

Table: phot_variable_time_series_gfov_statistical_parameters 

Magnitude dimension 
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Variables: cepheid 

cepheid: 599 stars 
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Variables: rrlyrae 

rrlyrae: 2595 stars 
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Variables: cepheid & rrlyrae 

Period, phase (maximum) 
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Variables: cepheid & rrlyrae 

Light curve statistics 
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Variables: cepheid & rrlyrae 

Light curve Fourier analysis 
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Pre-computed cross-matches 

Ø  Gaia DR1 is just one data set. Other catalogues needed  
●  Astrometry, radial velocities, photometry, stellar parameters, … 

Ø  Ambiguity: different resolution, wavelength, epoch, proper motion, … 
●  Many to many relationship è pivot tables needed 

Ø  Gaia Archive: catalogue copies and pre-computed cross-matches  
●  Speed: indices. Efficiency: avoids ~100 M rows traffic 

Ø  2MASS PSC: Skrutskie et al. 2006. 470,992,970 entries 
Ø  AllWISE:  Cutri et al. 2013, 747,634,026 entries 
Ø  GSC2.3: Lasker et al. 2008. 945,592,683 entries 
Ø  PPMXL: Roeser et al. 2010. 910,468,688 entries 

Ø  SDSS DR9: Ahn et al. 2012. 469,029,929 entries 
Ø  UCAC4: Zacharias et al. 2013. 113,728,883 entries 
Ø  URAT-1: Zacharias et al. 2015. 228,276,482 entries 

Xmatch plenary 
è P. Marrese 
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Xmatch: neighbourhood 

Many to many relationship è double entry è one row per pair 

ω Cen core 
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Xmatch: neighbourhood 

Many to many relationship è double entry è one row per pair 

ω Cen core 
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Xmatch: neighbourhood 

Proper motion considered Score is not just distance 

ω Cen core 
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Xmatch: best neighbour 

>0 è other Gaia sources 
share best neighbour 

ω Cen core 
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Xmatch: external catalogues 

Additional photometry 
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Xmatch: external catalogues 

Additional astrometry 
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Other tables 

Ø  ext_phot_zero_point: photometric zero points (G, BP, RP; Vega) 

Ø  hipparcos: Hipparcos original data reduction (ESA 1997) 

Ø  hipparcos_newreduction: Hipparcos new reduction (van Leeuwen 2007) 

Ø  tycho2: Tycho2 catalogue (Høg et al. 2000) 

Ø  hubble_sc: Hubble source catalogue 

Ø  igsl_source: Initial Gaia Source List (IGSL, Smart & Nicastro 2014)  

Ø  igsl_source_catalog_ids: IGSL source identifiers in other catalogues 

●  IGSL has been key in producing Gaia DR1, but… 

●  It is superseded by Gaia DR1 

●  Should NOT be used for cross-matching Gaia DR1 



Alcione Mora | Using the Gaia Archive | Gaia 2016 DR1 workshop. ESA-ESAC | 2016-11-02 | Slide  42 

ESA UNCLASSIFIED - Releasable to the Public 

3. Documentation 
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Documentation and resources 

Ø  Gaia Archive. Includes help and tutorials 

●  https://archives.esac.esa.int/gaia 

Ø  Gaia DR1 papers http://www.cosmos.esa.int/web/gaia/dr1#A&A 

Ø  Online documentation (361 pages) 

●  http://gaia.esac.esa.int/documentation/GDR1/index.html 

Ø  Data model documentation  

●  https://gaia.esac.esa.int/documentation/GDR1/datamodel/ 

Ø  ADQL: GAVO short course, UK ROE cookbook  

●  http://docs.g-vo.org/adql-gaia/html/index.html 

●  https://gaia.ac.uk/science/gaia-data-release-1/adql-cookbook 

Ø  Gaia Helpdesk. https://support.cosmos.esa.int/gaia/ 
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4. Other interfaces 
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Other interfaces (incomplete) 

Ø  Single object search: GAVO-ARI. http://gaia.ari.uni-heidelberg.de/ 

Ø  Visual exploration: ESASky, Gaia Archive è A.Moitinho, Gaia Sky 

●  http://sky.esa.int/ http://ari-zah.github.io/gaiasky/ 

Ø  Large dataset visualisation: Vaex è M. Breddels http://vaex.astro.rug.nl/  

Ø  TAP: GAVO-ARI è H. Heinl, Vizier (servers). Topcat è M. Taylor (client) 

●  http://gaia.ari.uni-heidelberg.de/ 

●  http://tapvizier.u-strasbg.fr/adql/ 

●  http://www.star.bris.ac.uk/~mbt/topcat/ 

Ø  SQL: GAVO-AIP. https://gaia.aip.de/ 

Ø  Cone search: GAVO-ARI. http://gaia.ari.uni-heidelberg.de/ 

Ø  Cross-match: CDS. http://cdsxmatch.u-strasbg.fr/xmatch 

Ø  Simbad: forthcoming future. http://simbad.u-strasbg.fr/simbad/ 
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Single object: GAVO-ARI  
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Visual exploration: ESASky  
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Visual exploration:Gaia archive  

Plenary, splinter: A. Moitinho 
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TAP: GAVO-ARI  

Plenary, splinter: H. Heinl 
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TAP: Vizier  
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TAP & visualisation: Topcat  

Plenary: M. Taylor 
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Advanced visualisation: Vaex  

Splinter: M. Breddels  
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Cross-match: CDS 
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5. Hands-on sessions 
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Hands-on sessions 

Ø  Gaia Archive self registration! (non-DPAC members only) 

Ø  Practical seminar: script + self-study + tutors (ESDC & SOC) @B3/B5 

Ø  Unsure to start DIY? è Wed splinter @D052: ADQL guided tutorial  

Ø  Slots: Wed 2 hr, Thu 2 hr, Fri 1 hr è Register your preference 

Ø  Parallel sessions: always, Adam Riess on Friday 

Ø  Everybody always welcome. Priority for registered attendees 

Ø  Contents 

●  Gaia Archive tutorials: white dwarfs exploration, cluster analysis 

●  Gaia DR1 Brown et al. (2016) plots regeneration 

●  SDSS to Gaia proper motion estimate (inspired Sergey Koposov) 

●  Jupyter notebook: Python Gaia Archive access. 

●  Your own: Bring questions and ask the Archive experts 
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Hands-on: Archive tutorials 

Authors: J. Salgado, R. Gutiérrez 
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Ø  Plots are reproducible! ADQL queries in the paper 

Ø  Histograms can be generated in the archive è prepare for DR2+ 

Hands-on: Brown+ 2016 plots 
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Hands-on: SDSS proper motion 

Ø  PM RA 

Ø  PM DEC 

Inspired by Sergey Koposov. NYC sprint 
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Hands-on: Jupyter notebook 

Author: Enrique del Pozo 
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6. Conclusions 
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Conclusions 

Ø  Archive: http://gea.esac.esa.int/archive/. 

Ø  Helpdesk: https://support.cosmos.esa.int/gaia/ 

Ø  Functionality: TAP+ (data base, user space, sharing), cross-match 

Ø  Data: main tables, TGAS, variables, QSO, Xmatch, external catalogues 

Ø  Bring code to the data: select, refine (ADQL, user tables) and download 

Ø  Prepare for DR2 (1+ G sources). Archive might be the only way forward 

Ø  Add ADQL queries to your papers (Brown et al. 2016) è Reproducibility!  

Ø  Use it. User demand is a key driver for future developments 

Ø  Ask us. Via Helpdesk for additional support. Suggestions welcome 

Ø  Want to support Gaia? è write papers! (and acknowledge) 


