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ESDC variable source data 

¤  Gaia Light Curves 
¤  Hubble Catalog of Variables (HCV) 
¤  XMM-Newton Light Curves 
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Gaia Light Curves 

Data contents 
¤  Light curves are part of each of the data releases 
¤  DR1 about 3 000 light curves 
¤  DR2 about 550 000 light curves 
¤  DR3 - not yet settled, but they might include up to a hundred million light curves 

from the variability analysis 

Light curves access 
¤  Datalink: ancillary data attached to catalogues 

¤  Web service providing for each object (identified with its source_id) the list of 
additional resources available outside the main catalogues.  
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Gaia Light Curves DataLink access 
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Gaia Light Curves DataLink access 

¤  http://geadata.esac.esa.int/data-server/datalink/links?ID=6680733225618222592 

¤  provides the following VOTable xml response for input source_id 
6680733225618222592 
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Gaia Light Curves Serialization 

¤  Epoch photometry 
¤  SELECT Top 100 source_id, designation from gaiadr2.gaia_source where 

epoch_photometry_url is not null (synthetic columns in gaia_source) 
¤  http://geadata.esac.esa.int/data-server/datalink/links?ID=6680733225618222592 

¤  provides the following VOTable xml response for input source_id 
6680733225618222592 
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Light curve VOTable 

BANDPASS 
<FIELD arraysize="*" datatype="char" name="band" ucd="instr.bandpass" 
utype="ssa:DataID.Bandpass"> !

<DESCRIPTION>Photometric band. Values: G (per-transit combined SM-AF flux), BP (blue 
photometer integrated flux) and RP (red photometer integrated flux). !

</DESCRIPTION> !

</FIELD> !

TIME 

<FIELD datatype="double" name="time" ucd="time.epoch;VOX:Image_MJDateObs" unit="d" 
utype="spec:Spectrum.Data.TimeAxis.Value"> !

<DESCRIPTION>Observing time […]</DESCRIPTION> !

</FIELD> !

FLUX/MAGNITUDES 
<FIELD datatype="float" name="flux" ucd="em.opt;phot.flux;stat.mean" unit="e-/s" 
utype="spec:Spectrum.Data.SpectralAxis.Value"> !

<DESCRIPTION>Band flux value for the transit. For G band, it is a combination of individual 
SM-AF CCD fluxes. For BP and RP bands, it is an integrated CCD flux. !

</DESCRIPTION> !

</FIELD> !

<FIELD datatype="float" name="mag" ucd="phot.mag;em.opt" unit="mag"> !

<DESCRIPTION>Vega magnitude. It is computed from the flux applying the DR2 zero-point 
defined in https://www.cosmos.esa.int/web/gaia/iow_20180316 </DESCRIPTION> !

</FIELD> !

ERRORS FLUX/MAGNITUDES !
<FIELD datatype="float" name="flux_error" ucd="em.opt;phot.flux;stat.error" unit="e-/s"> !

<DESCRIPTION>Flux error. The uncertainty flux_error on flux depends on the 
passband band as follows: band G: […] </DESCRIPTION> !

</FIELD> !

<FIELD datatype="float" name="flux_over_error" ucd="em.opt;phot.flux;stat.error"> !

<DESCRIPTION>Band flux divided by its error.</DESCRIPTION> !

</FIELD> !

!

Sparse Cube Data Model  
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Light curve VOTable 

Extra for the user / allowed by sparse cube data 
<FIELD datatype="boolean" name="rejected_by_photometry" ucd="meta.code.status"><DESCRIPTION>Rejected 
by DPAC photometry processing. Unavailable or rejected by DPAC photometric processing, or negative 
(unphysical) flux. When true, these rows are not provided in the default output because they are 
considerd only useful for debugging purposes.</DESCRIPTION></FIELD> !
!
<FIELD datatype="boolean" name="rejected_by_variability" ucd="meta.code.status"><DESCRIPTION>Rejected 
by DPAC variability processing (or variability analysis). Rejected by DPAC variability processing (or 
variability analysis), or negative (unphysical) flux.</DESCRIPTION></FIELD> !
<FIELD datatype="long" name="other_flags" ucd="meta.code.status"><DESCRIPTION>Additional processing 
flags. This field contains extra information on the data used to compute the fluxes and their quality. 
It provides debugging information that may be safely ignored for many general purpose applications. 
The field is a collection of binary flags, whose values can be recovered applying bit shifting and 
masking operations. Each band has different binary flags in different positions, as shown below. Bit 
numbering is as follows: least significant bit = 1 and most significant bit = 64 !
G band: !

 Bit 1: SM transit rejected by photometry processing. !
[…] !

</DESCRIPTION></FIELD>!
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Hubble Catalog of Variables (HCV) 

Catalog contents 
¤  Released on 24th September 2019 
¤  84428 candidate variable sources (out of 3.7 million HSC sources that were searched for variability) 
¤  Deepest catalog of variables available 
¤  data points in the light curves of the variables in the HCV catalog range from 5to 120 points (typically 

having less than ten points) 
¤  the time baseline ranges from under a day to over 15 years 

HCV access 
¤  TAP access via eHST TAP service 

¤  http://hst.esac.esa.int/tap-service/tap 
¤  Tables: hcv.hcv, hcv.aux 

¤  Dedicated Web UI for accessing and exploring the Hubble Catalog of Variables 
•  http://archives.esac.esa.int/hcv-explorer 
•  version 1.0 released on 24th September 2019 
•  offers interactive and connected plotting of the HCV in different views: 

▸  plotting of sources in the sky 
▸  light curve plotting per source and filter 
▸  variable index plotting and results table 
▸  download of plots, light curves, selected rows and the full catalog available  
▸  programmatic access and jupyter notebook examples also provided. 
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Hubble Catalog of Variables (HCV) 
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XMM-Newton Light Curves 

Data contents 
¤  ~ 500 000 light curves available out of the Source Catalogues 
Data Access 
¤  Web User interface access to postcard and products 
¤  Programmatic access / TAP 

 
Serialization 
¤  No serialization yet, only light curve fits products  

http://nxsa.esac.esa.int/nxsa-sl/servlet/data-
action?OBSERVATION_ID=0761970101 
&SOURCE_NUMBER=45 
&LEVEL=EPIC_SOURCE_LIGHT_CURVE 
&PROTOCOL=HTTP 
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Discussion 

FACTS 
¤  Sparse Cube DM allows to specify light curve properties. 
¤  Sparse Cube DM allows flexibility given the fact that there is no standard for defining 

Light Curves. 
 
NEEDS 
¤  We have collections of light curves and will have much more in the near future. 
¤  All GAIA, HST and (soon) XMM data are python astroquery available. In UI we can 

adapt the format, but we need a standard for the programmatic access. 
¤  We need a DM to ensure proper characterization of light curves, Sparse Cube DM is 

not enough. 
¤  We can benefict from current DataLink implementation for the rest of collections 

together with the DM definition. 
 
DISCUSSION 
¤  … How do we move forward? 

Thank you! 


