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What is the Virtual Observatory?

The VO is a paradigm for Supporting interdisciplinary and
collaborative research in astronomy and exploiting the full

power of growing and emerging data sets

The latest stage of good data practices in astronomy

FITS provided a first standardization, the Virtual Observatory is
the natural progression towards interoperability of data, services
and tools

The VO is a framework
* For data centers to provide co-operating data services,

 For software providers to offer a variety of compatible analysis
and visualization tools and user interfaces
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VO Infrastructure

VO = framework for interoperable access to
astronomical dat

A is an alliance of worldwide VO
projects who develop the required sta\ndards




Coordinated by the International Virtual
Observatory Alliance - [IVOA
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Astronomy ESFRI & Research Infrastructure Cluster

ASTERICS

e Research Infrastructure “Cluster” funded by EC Horizon 2020
framework (2015-2019)

—To help solve the Big Data challenges of European
multi-messenger astronomy

—Enabling ESFRI instruments in the VO framework
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Status -t opemtiow

® (Core standards established

® Successes:

- International collaboration and sharing of tools
and infrastructure

- Stable architecture




Multi-dimensional Data

Radio astronomy, Integral Field Spectroscopy, high
energy, polarization, simulation, data mining datasets + ...
Recent milestone: Standards for access to
data-cubes




Realities

® Hard lessons learned about development
and management of standards

® |[VOA member projects have come and
one, some have persisted, some not...




: Completely open

Working Groups: P i
- please join

® Applications (VO software)

® Data Access Layer (distributed data access)

® Data Modelling (data characterization)

® Grid and Web Services

Resource Registry (VO resources ‘yellow pages’)
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IVOA Document Standards Process

[ |IAU Standards
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Maturity level: [l Recommendation Proposed Recommendation Working Draft
Most stable: New systems should be developed against this version with the highest maturity level.

In progress: Indicates (if any) a new version of the document under development (but with a lower maturity level than its predecessor) and a link to the relevant Request For Comments (RFC).




CDS services

CENTRE DE DONNEES
ASTRONOMIQUES DE STRASBOURG

Astronomical Obijects

Catalogue Service
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All-sky approach - IVOA HiPS standard
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File Edit Image Catalog Overlay Coverage Tool View Interop Help

Data access
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Aladin Lite APl example

AAS225 demonstration

Aladin Lite / Documentation / APl / Examples / AAS225 demonstration

SDSS DR9 band r image of APG 240 pair of galaxies, with an overlaid HST image and a WFPC2 footprint.

Javascript Result

var aladin = A.aladin( '#aladin-lite-div', {fov:0.15, tar
aladin.setBaseImageLayer(aladin.createImageSurvey( 'SDSS-
aladin.getBaseImageLayer().getColorMap().update('rainbow
var simbad = A.catalog({name: 'Simbad', sourceSize: 16,
aladin.addCatalog(simbad);
simbad.addSources([A.marker(204.97010833333336, 0.84001¢€

var overlay = A.graphicOverlay({color: '#aa2222', lineW
aladin.addOverlay(overlay);

overlay.addFootprints(A.polygon([[204.970214, 0.81206],

aladin.displayJdPG( 'http://images.ipac.caltech.edu/stsci/
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ESASky archive interface - built on Aladin Lite
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Radio Astronomy Survey
Visualisation Monitoring Tool
(ICRAR)
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Spitzer GLIMPSE 360

Navigate To About Help

60: Aladin Viewer

Count: 372

Telescope(s):

ASKAP: 372 ‘ o : S

QC Status: ! : ISR 4 ' « : P
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Skymap Viewer 3jGo

A sky atlas for understanding LIGO-Virgo skymaps. Help h or watch a video about Skymap ver. Plenty simulated skymaps (%] @5
ere. If you do not see the big dark sky map, look below and widen your browser. Zoom with the + and - at the right of the sky. e

LIGO-Virgo Skymaps @

This is skymap
GW150914:LALI.

50% area = 149.0 sq deg
90% area= 616.4 sq deg

Show Weighted Galaxies (o
Time and Place @

Universal time
2015-09-14T09:50:45
E Longitude Latitude

Catalog Sources @

Click the Layers icon é to switch on catalogs.

If you click on the sources on the sky, information
will appear here with links to Simbad and NED.

Zoomable Multiwavelength Sky
FoV: 175.81°
Zoom in on the sky with the mouse or the +/-
FoV: 180° icons on the right of the sky. To change the image
layer, click the Layers icon é and select on
Base image layer. Select the DSS rather than
Mellinger to get better fine detail.




http://cds.unistra.fr/gaia

® Gaia DR1 tables available
iIn TAP VizieR

e Query and X-match Gaia tables

Wit
® We

n any available VizieR table

0 interface:

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

@ Table Access Protocol (TAP) Query

% [¢] @[]

Select Service EESIIEY Resume Job

Running Jobs

-Metadata
Find: gaia 4 @®Schema @® Table O FKeys P
Name Descrip Or Name DataType Indexed Unit Desc
_ astrometric_n_obs_ac SMALLINT Tota
=3 TAPVizieR (21/31971) phot_g_mean_flux DOUBLE e-/s G-bi
» [ viz7 (11/10129) solution_id BIGINT Solut
» [1vizA (2/3392) source_id BIGINT Sour
— ecl_lat DOUBLE deg Eclip
N DVIZI (8/61) — scan_direction_mean_k4 DOUBLE deg Meal
&=l 1/337/gaia dec_pmdec_corr REAL 7 Col
EE "VI/137/gum_gal" ra_error REAL mas Stani
&= "VI/137 /gum_Imc" phot_g_mean_mag REAL mag G-b:
B2 "VI/137 /gum_mw" astrometric_n_obs_al SMALLINT Tota
. T pmra_error REAL mas/yr 7 Sta
& .'VI/137/gum_qso“ scan_direction_mean_k3 DOUBLE deg Meal
& "VI/137/gum_smc parallax_pmra_corr REAL 7 Col
&£ "VI/137 /gum_sn"
B2 "VI/145 /attitude”
-Service Capabilities
Query Language: = ADQL-2.0 B Max Rows: 1000000000 (default) _j‘ Uploads: 10krow/
rADQL Text
Mode: = Synchronous | Q If@ A e A

SELECT TOP 1000 * FROM "I/337/tgas"

Examples 4« )

Info L’

Run Query



http://cds.unistra.fr/gaia
http://tapvizier.u-strasbg.fr/adql/

Astronomy ESFRI & Research Infrastructure Cluster
ASTERICS - 653477

Hands-on Training

\ * Training and support

— Science and Infrastructure
— Next VO School: Nov 2017, Madrid

Astronomy ESFRI & Research Infrastructure
Cluster




Next steps

® Build on work of Euro-YO and ASTERICS

® Prepare VO aspects of next Infrastructure
Roadmap - sustainability




