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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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Job name: Query examples
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< SELECT Top 100 source_id, designation from gaiadr2.gaia_source where epoch photometry url is not null

@ Other

@ Gaia Data Release 1
= Gaia Data Release 2

Ctrl+S) fe i . .
o Autary TS o gy oo Gaia Job DataLink
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Gaia Light Curves DatalLink access

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

® provides the following VOTable xml response for input source_.id
6680733225618222592

01/XMLSchema-instance"

t/xml/VOTable/v1.3">

! [CDATA[1523
ink job for

och_photom

Table Browser for 11: datalink.vot.xml
ID access_url .. ... Semantics description
1 6680733225618222592 http://geadata.esac.esa.i... #this Light curve data
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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

Table Browser for 12: lightcurve.vot.xml

source_id ... band time mag = .. .. flux_over_error

39 6680733225618222592 .. G 2266.43675 13.1382 veve 1208.01
40 6680733225618222592 .. G 2266.51076 13.1422 vevs 1151.9
41 6680733225618222592 .. G 2286.68858 13.1415 tase 485.39
42 6680733225618222592 .. G 2286.76261 13.143 vevs 1515.36
43 6680733225618222592 .. G 2318.24892 13.1448 sese 708.027
44 6680733225618222592 .. G 2318.42509 13.1468 tess 700.578
82 6680733225618222592 .. BP 2266.43706 13.4896 tase 222.581
83 6680733225618222592 .. BP 2266.51108 13.4841 sesae 245.158
84 6680733225618222592 .. BP 2286.68893 13.4787 tese 241.374
85 6680733225618222592 .. BP 2286.76294 13.4922 tess 241.643
86 6680733225618222592 .. BP 2318.24923 13.4744 tese 239.758
87 6680733225618222592 .. BP 2318.42541 13.5098 sesse 240.606
124 5680733225618222592 .. RP 2266.43715 12.6434 sese 266.473
125 6680733225618222592 .. RP 2266.51116 12.6426 tase 272.458
126 6680733225618222592 .. RP 2286.68901 12.6417 sese 267.665
127 6680733225618222592 .. RP 2318.24932 12.6481 sese 278.323

128 6680733225618222592 .. RP 2318.4255 12.6444 tess 277.509
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Light curve VOTable

International
Virtual
Observatory

Alliance

Time Series Cube Data Model
Version 1.0

IVOA Note 2017-02-05

Working group
Time domain interest group
This version
http:/ /www.ivoa.net/documents/cube DM /20170205
Latest version
http:/ /www.ivoa.net/documents/cubeDM
Previous versions

Author(s)

Jifi Nadvornik, Petr Skoda, Dave Morris, Pavel Tvrdik
Editor(s)

Jifi Nadvornik

-» Sparse Cube Data Model

BANDPASS
D arraysize="x" datatype="char
utype="ssa:DataID.Bandpass">

<DESCRIPTION>PH 1c band. Values: G (per—transit combined SM-AF flux), BP (blue
photometer integrated flux) and RP (red photometer integrated flux).

</DESCRIPTION>

="band" ucd="instr.bandpass"

</FIELD>
TIME

datatype="double" name="time" ucd="time.ep
type="spec:Spectrum.Data.TimeAxis.Value">

0X:Image_MJDateObs" unit="d"

<DESCRIPTION>0bserying =1</DESCRIPTION>
</FIELD>
FLUX/MAGNITUDES
< atatype="float" name="flux" ucd="em.opt;phots: ;stat.mean" unit="e-/s"

utype="spec:Spectrum.Data.SpectralAxis.Value">

<DESCRIPTION>Band flux value for the . For G band, it is a combination of individual
SM-AF CCD tluxes. 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>
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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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e
Hubble Catalog of Variables (HCV) &

Catalog contents

O]

© 006

O]

Released on 24t 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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M82 resolved by Simbad Q
RA: 148.968458 Dec: 69.6797

Source  GroupID Subgr. RA. Dec. Pd. Ed. #Filters Filter nLC VarQual VarF
Update FoV v (deg) (deg)
= = T = WICSTSTIW TACAS T
71564701 74633 5 149.091659545  69.702117919¢ 1 0 2 WFC3_FS55W 9 CACAA 1
70745051 74633 -5 149.126373291  69.705902099€ 1 0 1 WFC3_F814W 10 AACAA 1
260285 2 0 ac WFC3_F555W 10 AABAA 1
69360285 74633 S 149.097885131  69.726814270( 1 0 2 WFC3_F814W 10 AAAAA 0
67848689 74633 -5 149.10623168¢  69.7081604004 1 0 1 WFC3_F814W 10 AACAA 1
67471631 74633 -5 149.11596679€ 69.7 50622€ 1 0 1 WFC3_F814W 10 BBCAA 1
66156212 74633 5 149.081832885  69.7064743042 1 0 1 WFC3_F814W 10 AACAB 1
64141014 74633 5 149.10523986¢  69.7230072021 1 0 1 WFC3_F814W 10 AACAA 1
10 AABAA 1
62565936 74633 149.07987976(  69.7161102295 2 1 2 10 AACAA 1
61837866 74633 5 149.106918335  69.719612121¢ 1 0 1 WFC3_F814W 10 AACAA 1
61368873 74633 5 149.08265686(  69.7338409424 1 0 1 WFC3_F814W 10 AABAA 1
57827246 74633 -5 149.135116577  69.7015228271 1 0 1 WFC3_F814W 7 AABBA 1
56354155 74633 5 149.101394653  69.7253875732 1 0 1 WFC3_F814W 10 AABAC 1
55539064 74633 S 149.13258361¢  69.729286193¢ 1 0 1 WFC3_F814W 10 AACAA 1
54114577 74633 S 149.156585693  69.7248840332 1 0 1 WFC3_F814W 6 AACAA 1
43679040 74633 =5 149.06958007¢  69.7138671875 1 0 1 WFC3_F814W 10 AACAA 1
A1234476 74632 c 140160709076 €0 717782813C 1 n 1 WEC2 £R1aw n AACAN 1
Source ID: 62565936, Filters: 2
Multi-Filter Variable Candidate N
High confidence variable & v 3 V: 75 M4 4 150075 » M
FoV: 11.98"
Light Curves for source 62565936 WFC3_F814W v Variability in WFC3_F814W, Group: 74633 =
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. WFC3_F814W ¢ WFC3_F555W HSC  + HCV(SFVC) = HCV (MFVC) |
& | osv 3 ¢ Show errors
109 2]
HELP Download FULL HCV Catalog csv v HCV EXPLORER (v1.0) COPYRIGHT 2000 - 2019 ©® EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED.
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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

EUROPEAN SPACE AGENCY o | SCIENCE & TECHNOLOGY & | - | SIGNIN httD ://nxsa .€SacC.esa .int/nxsa'SI/SerVIet/data‘
XMM-Newton Science Archive . ¢ action?0OBSERVATION ID=0761970101
' - &SOURCE_NUMBER=45
o | [ &LEVEL=EPIC_SOURCE_LIGHT_CURVE
&PROTOCOL=HTTP
E s
[rn)
o I
@
o
I
@O
[ ) & @I
[ ] "D e .. ..
[ =DM
. . = (R
W41 o2 b M Pagesee: Displaying 1-100 of 131
Serialization

® No serialization yet, only light curve fits products
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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!
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