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Cos’e’ il “Virtual Observatory’?

Il cielo digitale in tuttle le lunghezze d’'onda che puo’
essere interrogato, visualizzato ed analizzato in modi
nuovi ed innovativi
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Cos’e’ il “Virtual Observatory’?

Il VO e’ I'ultima fase di una buona gestione di dati astronomici

e Ciascun centro dati / archivio ha strutture diverse per
dati, metadati, e tabelle

* | datici sono, ma e’ difficile utilizzarli, in particolare se
parecchi data sets sono usati insieme

* FITS defini’ una prima standardizzazione

* [IVO rappresenta I'evoluzione naturale
verso 'interoperabilita’ dei dati, servizi e
strumenti
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Cos’e’ il “Virtual Observatory’?

- Data management
& Access

Interoperability
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Cos’e’ il “Virtual Observatory’?

Un comodo accesso in archivi
ben gestiti favorisce il riuso
dei dati, nuovi risultati, e
diffusione nel pubblico

Data management
| & Access

Interoperability
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Cos’e’ il “Virtual Observatory’?

Un comodo accesso in archivi
ben gestiti favorisce il riuso
dei dati, nuovi risultati, e
diffusione nel pubblico

~

Un ambiente di analisi
versatile che fornisce
agli astronomi accesso

integrato ai dati,
strumenti e
letteratura.
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Il VO e’ un modo di fare

| centri dati forniscono servizi dati che parlano fra di loro

Gli sviluppatori di software offrono una varieta’ di
strumenti di analisi e visualizzazione e interfacce utenti
compatibili fra di loro

Per

Facilitare la ricerca interdisciplinaria (multi-wavelength) e
collaborativa in astronomia

Utilizzare a pieno nuovi e futuri data sets

Offrire pieno accesso e potenti strumenti per I'educazione e
la diffusione della scienza
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Gli Standard dell'lVOA

Il nucleo del VO e’ un insieme di standard sviluppati nel
contesto dell’International Virtual Observatory Alliance (IVOA)
per facilitare una buona gestione dei dati e l'interoperabilita’

e Standardizzazione di dati e metadati per dati da osservazioni e
anche da simulazioni
— Data Model; Uniform Content Descriptors

e Standardizzazione dei metodi di scambio dati
— Data Access Layer; VO Query Language

 Standardizzazione delle liste e caratteristiche dei servizi del
VO
— IVOA registry

e Standardizzazione dell’ application messaging protocol

— SAMP

— VO-enabled tools and services can interface seamlessly with VO-enabled
archives worldwide
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|VOA WWW.ivVoa.net

* |niziata nel 2002, I’ International Virtual
Observatory Alliance (IVOA) oggi ha 21 membri

e I’ IVOA non riceve finanziamenti diretti

— | progetti affiliati ottengono finanziamenti dalle
loro agenzie nazionali
 Ampia partecipazione a 2 interoperability
working meetings per anno con un profilo
altamente internazionale
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Per fare funzionare bene
questa collaborazione
internazionale ci devono
essere procedure chiare e
ben definite

Executive
Media Group Committee

echnica
Coordination
Group

Standarc
i Processe

Working Groups

Interest Groups

Applications Data Access Data Data Curation Education Theory
Layer Model & Preservation
. ) KNowiledg A4S
Grid & Web Registry Semantics Time Operations | || Discovery in
Services Domain Databases

Solar
System
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£ D ..after the Shanghai meeting

IVOA Organization Chart

Executive Committee on
Media Group Committee Science Priorities

Technical
Coordination
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N o/
Successi dell'lVOA — Gli Archivi nel VO

e Le principali collezioni di dati astronomici sone accessibili nel VO
— CDS, CADC, MAST, IRSA, ESA, Chandra, ...

Select a collection... and enter target:
All Virtual Observatory Collections ¥ m31 Search &
About Collections. .. Show Examples..., Random Search
‘ ﬁ Upload Target List ‘ User Manual/Help | Leave Feedback | About This Site
Home Page ~VO:m31 * AstroView »

MESSIER 031, radius: 1.58333° l l

25 Total Rows |5.4% of resources searched

Filters «| | A List of Data Resources
Clear Filters  Edit Filters... Help... Edit Columns...
A Actions Short Name Type  Title Waveband Records Found ~  FITS Images Other Images
~ Keyword/Text Filter = i g 9 p
o HST Previews Hubble Space Telescope Preview Images Optical 2000 1001 999 w
x
@ CDA Chandra X-ray Observatory Data Archive X-ray 1526 754 772
~ Type
Name Quantity @ csc Chandra Source Catalog X-ray 692 290 402
[[1mage (16 of 16) @ sossswe Sloan Digital Sky Survey Images (Latest Release) Optical 630 630 0
[T catalog (5 of 5) ~ p
[] Spectra (4 of4) 3 @ XMM-Newton SIAP XMM-Newton SIAP Service for Slew Observations 462 462 0
~|Waveband 6 ﬁ @ ASCC-2.5_Search Simple cone search for the All Sky Compiled Catalogue (... Optical 444 0 0
Name Quantity -
1 BB @ cax Galaxy Evolution Explorer w 204 128 76 2
[T optical (12 0f 12)
[T X-ray (4 of 4) 8 @ @ hdap_siap HDAP -- Heidelberg Digitized Astronomical Plates Optical 132 132 0
Cuwv (30f3)
[ mfrared @of2) ||| @ USNO-A2.0 USNO-A2.0 Optical 102 0 0
= Publisher @ USNO-5A2.0 USNO-SA2.0 Optical 102 0 0
Name uantif
& i @ XMM-Newton SIAP XMM-Newton SIAP Service for Pointed Observation 78 78 0
[[1masT (40f4) p
[7] European Space Agency (30f3) @ 1S0 SIAP The IS0 Data Archive InterOperability System 54 54 0
[7] chandra X-ra (20f2)
Observatory Y @ TGCat SIA Chandra Transmission Grating Catalog and Archive, Sim...  X-ray 27 9 18 i
[C] chandra Transmission (20f2) ) ) )
Grating Catalog and @ nst.aree HST Archival Pure Parallels Project Optical 2 2 0
Archive
[] National Optical Astrono (20f2) @ ELODEE ' ELODIE archive 20 0 0
Show 12 More @ DSS ESO Digitized Sky Survey 16 8 8
~|Subject @ DSS ESO Digitized Sky Survey Infrared, Opti... 16 8 8
Name Quantity
-
[F spectroscopy (5 of 5) il @ TGCat SCS Chandra Transmission Grating Catalog and Archive, Sim...  X-ray 9 0 0 jl

Nov. 2017 G. Fabbiano



Successi dell’'IVOA —
VO nell’infrastruttura dei Centri Dati

* VO-ready infrastructure built-in astronomical data centers
— CADC, Gaia, Euclid, ...
— Data (file & database) access and User Work Space (VOSpace)

Users: client applications, browser-based applications, scripts & tools, etc
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Coinvolgimento di progetti nuovi nell’ IVOA

 La commissione dell’ IVOA sulle Priorita’ Scientifiche investiga |
nuovi sviluppi nel campo — identifica gli standard prioritari

* Organizza focus session con | progetti

— e.g. Cape Town IVOA meeting, May 2016
“Interoperability of data from major astronomical projects”

Presenter Project

D. Ciardi LSST

R. Taylor MeerKAT and SKA

M. Allen, M. Servillat, G. ASTERICS projects: E-ELT, SKA,
Greco CTA, LOFAR, CTA ...

M. Zhu FAST

J. Chapman ASKAP

B. Merin Euclid and Gaia

T. Donaldson JWST




2017 Jan AAS

Instituto Nacional de Astrofisica, Optica y Electronica
(INAOE) Tonantzintla, Mexico




IVOA Successes - 3rd-party applications

* VO-inspired and VO-
compliant

— WorldWide Telescope
(Microsoft)

— Now under American
Astronomical Society

management AR soni. . Bk WaT o) B cleok ot o s,
. Watch WWT Videos
— Used for education and g BT | e ———
outreach in the USA and - e .
other countries (e.g., :

China)
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IVOA Successes — Archival Science

 Un approccio efficiente e standardizzato alla
ricerca

* |'accesso agli archivi tramite interfacce VO e l'uso

di strumenti compatibili con il VO facilita la
ricerca basata su molteplici e grandi cataloghi di

dati astronomici
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VO data extraction and VO tools are used for most data mining work
.....and are often transparent to the user

Galaxies stripped down and evicted

It is easy to imagine that the relatively small and dense compact
elliptical galaxies once had more to them. Especially when massive
galactic neighbors are seen nearby that may have robbed them of
their matter, but sometimes there are no such neighbors.

I Chilingarian and Zolotukhin have mined survey data Io show that
stripped-down galaxies are found in varied environments, with and
without obvious disruptive companions. These isolated galaxies may

still have been tidally stripped and then ejected from more crowded
neighborhoods.

Abstract

Compact elliptical galaxies form a rare class of stellar system (~30
presently known) characterized by high stellar densities and small
sizes and often harboring metal-rich stars. They were thought to
form through tidal stripping of massive progenitors, until two isolated
objects were discovered where massive galaxies performing the

iDDi i ifi i ical survey data,
we have now found 195 compact elliptical galaxies in al types of

environment. They all share similar dynamical and stellar population
properties. Dynamical analysis for nonisolated galaxies demonstrates
the feasibility of their ejection from host clusters and groups by
three-body encounters, which is in agreement with numerical
simulations. Hence, isolated compact elliptical and isolated quiescent
dwarf galaxies are tidally stripped systems that ran away from their
hosts.

Chilingharian, I. & Zolotukhin, I.
Science, 2015

Acknowledgments: The authors are greatful to F. Combes (Observatoire de
Paris), |. Katkov (Sternberg Astronomical Institute), and M. Kurtz (Smithsonian
Astrophysical Observatory) for useful discussions and critical reading of the
manuscript. This result emerged from the tutorial run by the authors at the
Astronomical Data Analysis Software and Systems conference in 2012. The
authors acknowledge support by the Russian Science Foundation project 14-22-
00041 "VOLGA—A View On the Life of GAlaxies.". The project used
computational resourses funded by the M. V. Lomonosov Moscow State

mhis research has made use of Aladin
developed by the Centre de Données Astronomiques de Strasbourg; TOPCAT
and STILTS software packages developed by M. Taylor; “exploresdss” script by G.
Mamon; the VizieR catalog access tool, CDS, Strasbourg, France; and the
NASA/IPAC NED, which is operated by the Jet Propulsion Laboratory, California
Institute of Technology, under contract with NASA. Funding for the SDSS and
" SDSS-1 has been provided by the Alfred P, Sloan Foundation, the Participating
Institutions, the National Science Foundation, the U.S. Department of Energy,
NASA, the Japanese Monbukagakusho, the Max Planck Society, and the Higher
Education Funding Council for England. The SDSS Web Site is www.sdss.org.
GALEX and SDSS databases used in our study are available via the CasJobs
web-site http://skyserver.sdss.org/CasJobs.
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IVOA Successes — Seamless Science

 Un nuovo modello per la ricerca

* |Integrated archive — literature - analysis sessions, through
— IVOA-compliant user interfaces
— Query protocols

— SAMP — VO interoperable applications
— ADS-archive two—way links (e.g. Chandra)
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VO interoperable applications

* Topcat, Aladin, VOSpec, SPLAT-VO,

Iris, DSO9 ...
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Chandra Source Catalog Thread

VO Data

CSCView

Python scripting
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Chandra Source Catalog Thread
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The VO is not a Killer Application

T2

Dr. Stra nge™ )
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L’ IVOA deflnlsce I ecosistema del VO e gll sta dard d|
interoperabilita’ |
| telescopi e gli archive in Astronomia costruiscono | servizi
e gli strumenti del VO | |
Gli elenchi delle risorse del VO, le interfacce degli archivi,
e gli strumenti software compatibili col VO rendono
accessibili agli astronomi | dati del VO e gli strumenti di
visualizzazione ed analisi

Il miglioramento delle conoscenze medie in ambito
technologico ed informatico aiuta la dlffu5|one del VO

nella comunita’



