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- SVO was the first time series provider in the VO.

- Two services registered as SSAP:

- COROT published in September 2009
- OMC published in August 2010
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Time Serie
AN2_STAR_0000000083_20070203T130459_20070402T071215.fits
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THE COROT PUBLIC ARCHIVE AT LAEFF !

This data server provides access {o the COROT Archive at LAEFF.
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» Outreach/Divulgacion
» Transiting Exoplanets/ Planetas extrasolares detectados utilizando el método de transitos.

The COROT Public Archive has been developed in the framework of the Spanish Virtual Observatory project (AYA 2008-02156). The system
is maintained by the Data Archive Unit of the CAB (CSIC -INTA).

If you use COROT data in your research, please include the following acknowledgement in any resulting publications: “Based on data
from the COROT Archive at LAEFF".

Available at: http:/Isdc.cab.inta-csic.es/corotfal since February 2009.

e More than 150.000 light curves.
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« OMC: Available at http:/Isdc.cab.inta-csic.eslomc/ since 2003.

e More than 86.000 light curves with more than 50 photometric points.
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Not logged in
The OMC Archive
This data server provides access to the INTEGRAL Optical Monitoring Camera (OMC) Archive.
10MC_0244000019fits
Plotting 441 points.
-
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» Archive search and data retrieval »50 B TR e s e X : B
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» System Overview :::: A ou S | e | s
» Help Desk > 2 N o 2
» Project Documentation ::;:

138
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Change your password
10555 10558 1056 19562 10565
Barycentric INTEGRAL julian Date (BARYTIME)
The system is developed and maintained by LAEFF, based on data pre-processed by ISDC. LAEFF is part of the
Space Science Division of INTA.
If you use OMC data in your research, please include the following acknowledgement in any resulting publications:
"Based on data from the OMC Archive at LAEFF, pre-processed by ISDC".
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- Time Series identified by IVOA as a Science Priority.

- SVO, in its double role of data provider and IVOA member,
made in 2012 an assessment on the existing limitations to
discover, access and describe time series in the VO:

|Rail Gutierez Sanchez

TimeSeries in VO
Use Case Assessment

Raul Gutiérrez Sanchez
Spanish Virtual Observatory
Centro de Astrobiologia (INTA-CSIC)
raul@cab.inta-csic.es

IVOA Interoperability Meeting.
Séo Paulo, 21-26 October 2012

Data discovery

*Registry

Data access

*SSAP

*|VOA note on 'Time Series Data' (Dec 2010)
*ConeSearch

*TAP

Data model

*SDM 1.1

*SDM 2.0

*|VOA note on 'Time Series Data' (Dec 2010)
*DotAstro SimpleTimeseries

Time Seriesin VO 1 |
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clence use Cases for Time Series.

Hosclute magniude (visual)

Committee on Science Priorities

“™ 3 groups of scientific use cases

- Group A: Combine phot. and
LCs in the same band.

- Group B: Combine phot. and
LCs in different bands.

- Cases: #5

- Group C: Time series other
than light curves.

- Cases: #6 #7 #8
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-SSAP:

SSA is capable of describing most tabular spectrophotometric data, including time series
and spectral energy distributions (SEDs) as well as 1-D spectra.

Dataset. Type:

—<PARAM ID="Type" name="Type" utype="ssa:Dataset. Typas"
<DESCRIPTION >Dataset or segment type.</DESCRIPTIO
</PARAM >

value="TimeSerles" datatype="char" arraysize="+">

According to the SSAP Protocol, the Dataset.Type value must be “Spectrum”
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Based in the Spectral DM.

Metadata information:

Position

International
Virtual
Observatory

Alliance

IVOA Spectral Data Model
Version 2.0
IVOA Proposed Recommendation 20160928

This version:

Previous version(s):
PR-SpectralDM-2,0-20150528
PR-SpectralDM-2.0-20150206
PR-SpactralDM-2.0-20140730
PR-SpactralDM-2.0-20140309

WD-Spectral DM-2.0-20130308
WD-SpeciralDM-? 0-20120907
‘SpecinimDWF20111020

Editor{s):
Jonathan McDowell, Mark Crasitalio-Dittmar

Contributors:

Janathan McDowell, Jesus Salgado, Carlos Rodrigo Blanco, Padro Osuna, Doug Tady,
Enrique Solano, Joa Mazzarella, Raffiele D'Abrusco, Mireilla Louys, Tamas Budavan, Markus
Dolensky, Inga Kamp, Kelly McCusker, Pavios Prolopapas, Amokl Rots, Randy Thampson,
Frank Vakles, Petr Skoda, Bruno Rino, Jim Cant, Omar Laurino and the VO A Data Access
Layer and Dala Model Warking Groups.

— <GROUP ID="Char.SpatialAxis" name="Char.SpatialAxis" utype="ssa:Char.SpatialAxis">
<DESCRIPTION=Spatial Axis Characterization</DESCRIPTION =

<FIELDref ref="Location"/=

—<FIELDref ref="Coverage.Bounds.Extent" utype="ssa:Char.SpatialAxis.Coverage.Bounds.Extent" ucd="instr.fov" datatype="double">

<DESCRIPTION=Aperture angular size.</DESCRIPTION>

</FIELDref>
</[GROUP=>
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Metadata information:

Time frame

—<GROUP ID="Char.TimeAxis" name="Char.TimeAxis" utype="ssa:Char. TimeAsxis">
<DESCRIPTION=Time Axis Characterization</DESCRIPTION >
—<FIELDref ref="Coverage.Location.Value" name="Coverage.Location.Value" utype="ssa:Char. TimeAxis" ucd="time.epoch" datatype="double">
<DESCRIPTION=Midpoint of exposure on M]D scale.</DESCRIPTION=>
</FIELDref>
<FIELDref ref="StartDate"/>

<FIELDref ref="EndDate"'/>
—<PARAM ID="Calibration" name="Calibration" utype="ssa:Char.TimeAxis.Calibration" value="CALIBRATED" datatype="char" arraysize="*">

<DESCRIPTION=Type of coord calibration.</DESCRIPTION >

</PARAM >
</GROUP=>

Flux

—<GROUP ID="Char.FluxAxis" name="Char.FluxAxis" utype="ssa:Char.FluxAxis"=>

<DESCRIPTION>Flux Axis Characterization</DESCRIPTION >
—<PARAM ID="FluxAxisUnit" name="FluxAxisUnit" utype="ssa:Char.FluxAxis.Unit" value="electrons/s" datatype="char" arraysize="*">

<DESCRIPTION>Unit for flux</DESCRIPTION>

</PARAM >
—<PARAM ID="FluxCalibration" name="FluxCalibration" utype="ssa:Char.FluxAxis.Calibration" value="RELATIVE" datatype="char" arraysize="*">

<DESCRIPTION=Type of flux calibration</DESCRIPTION >

</PARAM >
</{GROUP>

18/05/2017 J. Manuel Alacid 9



Metadata information:

Spectral frame

—<GROUP ID="Char.SpectralAxis" name="Char.SpectralAxis" utype="ssa:Char.SpectralAxis">
—<FIELDref ref="Coverage.Location.Value" name="Coverage.Location.Value" utype="ssa:Char.SpectralAxis.Coverage.Location.Value" ucd="instr.bandpass" datatype="double">
<DESCRIPTION=>Spectral coord value</DESCRIPTION >
</FIELDref>
—<FIELDref ref="Coverage.Bounds.Extent" name="Coverage.Bounds.Extent" utype="ssa:Char.SpectralAxis.Coverage.Bounds.Extent" ucd="instr.bandwidth" datatype="double">
<DESCRIPTION=>Width of spectrum</DESCRIPTION >
</FIELDref=>
</GROUP=>

DatalD and Curation

—<GROUP ID="DatalD" name="DatalD" utype="ssa:DatalD">
<DESCRIPTION>Dataset Identification Metadata</DESCRIPTION>
<FIELDref ref="Title"/>
—<PARAM ID="Creator" name="Creator" utype="ssa:DatalD.Creator" value="[AS CoRoT Data Center" datatype="char" arraysize="*">
<DESCRIPTION=> Dataset creator. </DESCRIPTION=>
</PARAM >
</GROUP>
—<GROUP ID="Curation" name="Curation" utype="ssa:Curation">
<DESCRIPTION>Curation Metadata</DESCRIPTION>
—<PARAM ID="Publisher" name="Publisher" datatype="char" utype="ssa:Curation.Publisher" value="CAB(INTA-CSIC)/SVO(Spanish Virtual Observatory)" arraysize="*">
<DESCRIPTION >Publisher</DESCRIPTION >
</PARAM >
—<PARAM ID="Reference" name="Reference" datatype="char" utype="ssa:Curation.Reference" value="http://sdc.cab.inta-csic.es" arraysize="*">
<DESCRIPTION>URL or Bibcode for documentation.</DESCRIPTION>
</PARAM >
—<PARAM ID="Rights" name="Rights" datatype="char" utype="ssa:Curation.Rights" value="Public Data" arraysize="*">
<DESCRIPTION >Restrictions on data access.</DESCRIPTION>
</PARAM >
</GROUP>
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Data serialization:

FITS format

—<FIELD ID="TimeAxis' name="TimeAxis" utype="ssa:Dataset. TimelAxis" datatype="char" arraysize="*">
<DESCRIPTION=> Tabis column containing time values </DESCRIPTION >

</FIELD>
—<FIELD ID="FluxAxis" name= xAxis" utype="ssa:Dataset.Fluxfxis" datatype="char" arraysize="*">
<DESCRIPTIO Table column taining flux values </DESCRIPTION >
</FIELD >

Time Serie
AN2_STAR_ 0000000083 20070203T130459_ 20070402T071215.its

18/05/2017 J. Manuel Alacid
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File Analysis Edit Options Graphics Help
&8 &e R E~Yah s Al

CoRoT light curves described with the Spectral Data Model can
be managed with VO tools like SPLAT.

Displaving Jtrnp/SPLAT 25298661677 27776834 fits v Remove

X coordinate; |2892.74427 U log

Y limits (%): automatic ) :v/-hair
Data count: 9262563 0 log [ :Track free

Y scale: |1.0 v & =

2-d compound coordinate system

9460000 [~

5440000 [~

9420000 [~

9400000 [~

©
o
o
=}
s}

T

Data count (electron/s)

9300000

A

9260000

2880 2880 2320

X coordinate (CoRoT Julian Day)
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International
Virtual
O bservatory
Alliance

Time Series Cube Data Model
Version 1.1

IVOA Note 2017-02-05

Working group

Time domain interest group
This version

http:/ /www.ivoanet /documents /cubeDM /201 70205
Latest version

http:/ /www.ivoa.net /documents /cubeD M
Previous versions

Author(s)

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

JiFf Nadvornik

For our case (simple LCs) this new data model does not bring any improvement.

18/05/2017

I

DataSet DM N Legend
Da"“:'“ Curation Target Provenance
date : DateTime . N N N 0.1 ol
e - e e T D
-observationlD - String _ metadata
0.1 ’ WS
+ ouration + target
Cube model [,
+ datalD + provenance
Potential |
axis domain
+ timeseries
0. Cube DM A
ube
-+ Incispenda iy
e
Cube Axis
+ dopendentives o FoldRr

Gravitational Wave DMA, Probability Distribution DA,

Pawered By\isual Paradigm Communiy Edtion )

J. Manuel Alacid

13



- Time Series cannot be discovered at Registry level.

& CDS VizieR catalog service (>5000 astronomical cat...
2) [ cDs SIMBAD astronomical database (>3,000,000 obj...
3) [ NASA/IPAC Extragalactic Database (Caltech/Pasad...
B supercOsMOSs catalog server - Edinburgh (UK)

[ LEDA Hypercat (Lyon-Meudon Extragalactic Databa...
[ Generic ConeSearch query

Image servers

[ The UKIRT DR7? Infrared Degp S
3) [ sDSS DR7 images
[ Multimission
& Hubble Leg

AS Optical Spectra
@' Be Star Spectra SSAP
& HEROS archive of Ondrejov observations
) B 55AService For Optical Spectroscopy in the CDF-5
y @ cutout server of HERQS archive of Ondrejov observati..,
6) @ S5ASenvice For Synthetical Spectra (TMAP)
)
)
)

)

) e Footprint Data (HLA

) [ canadian Astfonomical Data Center (CADC)
7) [ Hubble press release images

) ® vo-Paris Southern Atlas (VOPSAT)

) & Generic SIA query
10) @& The XMM-Newton Science Archive InterOperg
11) & ThelSO Data Archive InterOperability System
12) & Thelntegral Science Data Archive InterOperak
13) & SkyView Virtual Observatory

& SuperCOSMOS Sky Surveys 555 SIAP Cutout Sg

15) & UKIDSS DR1 SIAP Service

& Espadons/Narval legacy database (Castor)
& HiIG - Simple Spectral Access to HI (21cm) Spectra of Ga...
B International Ultraviolet Explorer

10) @ International Ultraviolet Explorer

11) & Wisconsin Halfwave Spectropolarimeter

12) B Wwisconsin Halfwave Spectropolarimeter

13) @& HyperledaFITS Archive Simple Spectrum Data Access(...
14) [ ELODIE archive
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- Time Series could be discovered using ObsCore / TAP .

Intemational
Virtual
Observatory

Alliance

Observation Data Model Core Components
and its Implementation in the Table Access

Protocol

A.4. Discovering time series

A.41. Use case 4.1

Most of the data providers (at least the
VO newcomers) tend to use simple
protocols (like SSAP). Therefore, the
discover of SSAP Time Series services
has to be a must.

18/05/2017

Show me a list of all data which satisfies:

|. DataType=TimeSeries

Il. RA includes 16.00 hours

Ill. DEC includes +41.00

IV. Time resolution better than 1 minute

V. Time interval (start of series to end of series) > 1 week
V1. Observation data before June 10, 2008

WVIl. Cbservation data after June 10, 2007

Times series for a sky position, with date, length and exposure constraints

J. Manuel Alacid
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The scientific community uses VO-Tools to discover data

But Datatype is not included in the Match Fields options of TOPCAT.

Table Access Protocol (TAP) Query - o X

Window TAP Registry Edit Interop Help
2 e X

l/ Select Service |/Use Service rﬂesumejub rHunningjobﬁ |
—Locate TAP Service

l/ By Table Properties |/ By Service Properties |

Keywords: [time series And

(Match Fieldy: [v|Table Name [v]|Table Description [v]Service

Cancel Find Services

] Selected TAP services (3/110)

o~ [ TAPVizieR (123/33676) - ivo://cds,vizier/tap
o @ GalA (2/42) - ivo:fjesavo/gaialitap
o @ aRI-Gaia (2/20) - ivo://uni-heidelberg. de/gaia/tap
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Splat-VVO does not have Time Series option

Starlink SPLAT-VO: Query VO for Spectra

Optional Parameters

(=) Observed data HD49933 [ Clear U... Name Value uco
Wave Band—— L) SPECRP
e = 06:50:49.831 Dec:-00:32:27.18 ) SPECRES
- = ) TARGETSPECTYPE
Optical ) Uy Radius:|10.0 MAXREC O WersION 102
O X-ray Gi|| Band f [ teff phys temperature effective
U loaq 4.4 phys.qgravity
T =
298 Time / ) lfen o phys abund Fe
0 loBJECT
~
Query Formst None | O SamplinaTime 530
— Wavelength calibration None v
SSAP Servers——
S None o~ Selectall || Deselectall | Update
EE Query <SERVER> IREGUEST=queryData&POS =102 70762916666666,-0 54085333333333348SI7E=0. 16665666666656666 SEND QUERY
6dF D.. S S
AXIS-X Query results
Berkel TE— e P
a:rs; INES ARCHIVE | HFA| COROT ARCHIVE | ELODIE | 1UE | HEAVENS @ 1SDC | caster | TBL Narval | Potarbase s5AP |

CALIFA.
Espado
SSAS
Optical...
CENC.
The C
ELODI
Spectr.
ESO S
Extrem
Flash/.
FEROS
Flash/.
Far Ult
Galaxy
GIRAF
High E
Mining
HEROS
cutout

Title Corot Id ||AcRef Format TimeAxis FluxAxis
1 CoRoT light curve. COROT. e tirT ries/fi DATEJDHELREG  FLUXHELREG
2| CoRoT li

8 i
t curve. COROT_ http//sdc.cab.inta-csic.25:8 DATEJDHELREG | FLUXHELREG

Run Location StartDate EndDate SPECTYPE /LUM VMAG

‘Wisco
Hubble

Display Display Download Download Deselect Deselect
selected all selected all table all
Selec | Deselec —
| Quer.. | Add Ne [®] save query results &3 Restore query resuits | @ Close
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Conclusions:

To repeat the VO success stories achieved with other
datasets (tables/TOPCAT, images/Aladin, SEDs/VOSA,
spectra/SPLAT...) it is compulsory to provide the scientific
community with an easy and transparent access to Time
Series through VO tools.

For this, it is absolutely necessary to fix the problems

related to data discovery (registry) and data representation
(data model).

18/05/2017 J. Manuel Alacid
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