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Outline of the Talk

* VO - the hidden revolution in astronomy
 Data Avalanche in astronomy

e History of VO

» Basic principles of technology

* VO Tools

 Theory in VO

* VO Science

VO and Society




VO - The Hidden Revolution

* VO is the radical change of the paradigma of
the work of the scientists — effectiveness !!!

* Everyday guestion (what, where, format, units)

 Everyone Is using it — but not stated (> 5 years)

« CDS (Simbad, Aladin, Vizier), NASA, ESA archives
« All looks like ,ONLY* another WEBS, client apps

e Scientists are conservative (don't like change)
 The fear of buzzword VO (multispec, large scale)
 Computer literacy — obligatory (part of job)



Analogy between VO and WWW

Linking HYPERTEXT/DATA among servers
Synergy effect of GLOBAL NET (Gopher,WAIS)
Powerfull SEARCH (VERONICA — GOOGLE)

DISTRIBUTED but CENTRAL Steering
Organisation (W3C/IVOA)

Recommendations =, Obligatory” Standards
Astronomers In forefront of development
Scepticism (usefullness for my field ??7?)

Steep Growth — average user can use It without
knowledge of principles (effectivity, habits)



Data Avalanche




LSST (8.4m)

200 CCD 4kx4k,

32 channels (6400)
3.2 Gpix every 20 sec
64cm diameter

3.5 deg FOV

30 TB/night

2 TFLOPS

detection of changes
within 60sec




Data Avalanche

Moore law for chips —doubling 1.5 year

Data in astronomy — doubling < 1 yr ! @ooor0yr
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History of VO

Success of IUE/HST archives
Idea of the VO - end 2000

Federation of archives (MAST, NED)
unified IF, data format for transport
Huge data — distributed processing
GRID - started in HEP (accelerator science)
Multispectral research : radio---gamma
Virtual Universe (UK), AstroVirTel (ESO)
Data for SDSS, SIMBAD, NED — key research




Virtual Observatory : Key Definitions

* “The Virtual Observatory will be a system that allows
astronomers to interrogate multiple data centers in a
seamless and transparent way, which provides new
powerful analysis and visualization tools within that
system, and which gives data centers a standard
fzamedwork for publishing and delivering services using
their data”.

 Standardization of data and metadata, and of data
exchange methods.

* Registry, listing available services and what can be
done with them.

R.J.Hanisch, P.J.Quinn, in “IVOA — Guidelines for participation”



VO Paradigma

« METADATA (name of column), ontologies (name)
* Unique format (VOTable — e.g Vizier)
 Transparent search, download, conversion

* Query for data — processing done on servers

* Federation of astronomical archives (protocols)

* Unifled presentation — automatic units conversion
(A,MeV,MHz->nm), Wm”-2s”*-1 - Jy)

» Background computing on GRIDS
* Multiwavelength approach (SED)



Architecture of VO
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Technology of VO

Unified data format— VOTable, UCD (Vizier)
Transparent transport (SOAP , REST youtue)

Web SGI’VICGS (WS) e-commerce, B2B, J2EE, .Net
VOregistry (DNS like) Google for data+W$S

protocols (CGl)

ConeSearch (searching in circle on sky)

SIAP (Simple Image Access Protocol)
SSAP(Simple Spectral Access Protocol)
SLAP(Simple Line Access Protocol)

TAP (Table Access Protocol)

VOEVENT (transients, robotic telescopes,Sun)



VO Registry -

Lo HEROS OND CUTOUT: Resource Record Summary - Iceweasel
Soubor Upravy Zobrazit Historie Zalozky MNéstroje Mapovéda

G} V http:/fnvo. steci. edufvorl0fgetRecord. aspx?id=ivo: (fasu.cas. czfstelfheros/cutout ¥ vo registry vorll

Nejna\.-'été\.-'o\.-'an...v P Getting Started |:|Latest Headlines¥ = ELIAY, a.s. - Armycz

T WOSpec_0ct2007.png (PNG obra... 3 V HEROS OND CUTOUT Resource ... 3¢

_ m NVO Registry
NVQ \ S '

Tip: Whats & "Resource™?

Hosted By

Fesource Record Summary

Catalog Service:
cutout server of HEROS archive of Ondrejov observations

Short name: HEROS OHND CUTOUT Status: active
IVOA Identifier: ivo:llasu.cas cz/stellheros/cutout Registered: 2008 Oct 24 21:13:082
Publisher: Stelar Department of Astronomical Institute of the Academy of Sciences of the Czech Republic [+ /Pub. iDy

Get XML

More Info: http://stelweb asu.cas czlvo-archives'heros

Description

Thiz is the cutout server for the content of HEROS archive. Using the parametr BAND=I1I2 prepares on the fly spectra extended only over given range of wavelengths. This archive contains about 6000
high resolution (R=20000) echelle spectra obtained by the HEROS spectrograph installed &t the 2m telescope of the Ondrejov observatory since August 2000 to March 2003. The spectra exposed
simultaneously in two channels (red 580-840nm, blue 370-560nm) were reduced by MIDAS HEROS pipeline ncluding the merging of echelle orders, heliocentric correction and rebinning to steps of 0.1A. The

intensities are in instrumental flux {not normalized).

More About this Resource
# About the Resource Providers

section describes who is responsible for

# Status of This Resource

seclion provides some status information: the resource version nt dates.

# What This Resource is About

section describes what the resource is, what it contains, and how it might be rele

Available Service Interfaces
¥ Simple Spectral Access

i5 & standa service for searches for spectra from this resource that were observed within a specified region of the sky.

Developed with the support of the National Science Foundation Memnber

under Cooperative Agreement AST0122449 with the Johns Hopkins University = -}\q
The MVO is a member of the International Virtual Cbservatory Aliance ( ==

This MVO Application is hosted by the Space Telescope Science Instiute




VO Registry - XML

(a]
Soubor Uprawy Zobrazit Historie Z&lozky Néstroje N&povéda

@| |file:/ffhome/skoda/VO-brno2009/RegistryMetadata. xml A V wvo registry vorlo
Nejna\.rété\.ro\.fan...v # Getting Started |:|Latest Headlines* ¥ ELIAV, a.5. - Armycz

T WOSpec_Oct2007.png (PNG obra... 3 | [@] file:/fhome/sko.  tryMetadata.xml 3

Tento XML soubor nemé pfipojeny 2adné informace o vzhledu prvki. Strom XML dokumentu je zobrazen nize.

— <ri:Resource status="active" updated="2008-10-24T21:27:247" created="2008-10-24T21:13:08Z" xsi: type="vs:CatalogService"=>
—<title>
cutout server of HEROS archive of Ondrejov observations
=[title>
<shortName>HEROS OND CUTOUT</shortName>
<identifier=ivo:j/asu.cas.cz/stel/heros/cutout</identifier=
— < curation>
— < publisher ivo-id="ivo://asil.cas.cz/stel" =
Stelar Department of Astronomical Institute of the Academy of Sciences of the Czech Republic
</publisher=
—=<contact>
<name>Petr Skoda</name=
< address>Fricova 258, 261 65 Ondrejov, Czech Republic</address=
= email=skoda@sunstel.asu.cas.cz</email=
</contact>
</curation=
—<content>
<subject>echelle spectra archive cutout service</subject>
— <description=>
This is the cutout server for the content of HEROS archive, Using the parametr BAND=11/12 prepares on the fly spectra extended only over given range of
wavelengths. This archive contains about 8000 high resclution (R=20000) echelle spectra obtained by the HERCS spectrograph installed at the 2m
telescope of the Ondrejov chservatory since August 2000 to March 2003. The spectra exposed simultaneously in two channels (red 580-840nm, blue
370-5680nm) were reduced by MIDAS HEROS pipeline ncluding the merging of echelle orders, heliocentric correction and rebinning to steps of 0.14A The
intensities are in instrumental flux (not normalized).
=</description=
<referenceURL> http://stelweb.asu.cas.czfvo-archives/heros< jreference URL>
<type=Transformation</type=
— <relationship=
<relationshipType=>service-for</relationshipType>
— =<relatedResource ivo-id="ivo:/fasu.cas.cz/stel/heros" =
HERCS archive of Ondrejov chservations
=/relatedResource>
</relationship=
</content>
— < capability xsi: type="ssa:ProtoSpectralfccess" standardID="ivo://ivoa.net/std/SSA" >
— <interface xsi:type="vs:FParamHTTP"=
— <accessURL use="hase">
http:/fstelweb.asu.cas.czfvo-archives/heros/heros.cgi?c=ssac&amp:amp:amp:n=ssa
</accessURL>
=/interface>
<dataSource="Pointed</dataSource=
<creationType=>cutout</creationType>
=maxSearchRadius/>
<maxRecords/>

Hotova




Technology of VO

ADQL (Astronomical Data Query Language)
XMATCH, REGION (2 catalogues - shifted)

Application interoperabilty — PLASTIC, SAMP

Allows develop applications as bricks
sending VOTABLES (catalogue-spectra-images)

Commercial interest (GoogleSky, MS WWT)
Planetariums, Outreach (Stellarium)



Workflows - Astrogrid

Running remote services — e.g. Sextractor, CASJobs, AstroNeural MLP....

= ~— submit workfip

save, load workflow

Workflow client library




Building a query
AstroGrid Query Builder

SD55 Data Release 3 (AstroGrid D54)
i 4|0
Chooser || “Tiee I Adglis | Adqlix 1| SDSS Data Release 3 (AstriGrid DSA)

Query
Parameter

Select s all prirmary and second akjects in the S EE ) e

ltems a.ra, a.dec, au, a.g, bisll table 10 4 view SpecZStatus
XML a.r, ali, az, aerr_u ! .

e ol Ehlly Bha, ELEILE, SpecsWarning
A.Brr_d, a.err_r, a.err_i, TiMask

Security A.Brr_z, a.twpe ==
FhotoQbj as a e
TilingBoundan

fhere
And Marme UCD | Units | Type | Description TilingMask
U

ara Between 242.0 4nd 2436 SJU-TEEE M| w TiledTarget
a.dec Between 54.1 And 551 i :g_ Iﬁin.ktu the ... SpecObj
_. ninter to p. .. -
PhotoFamil
shecObjlD |ID_ Painter 1o 1. Lo Dh'h
PH... |mag Shorthand .. 0 D_ 1
PH... Imag shorthand .. PhotoPrimary
PH... |mag Sharthand ... PhotoSecondary
FH... |maaq Sharthand ... SpeclLine
SpecPhoto

: T Gal
Insert 5 references into "ltems” _ FITY

Errorin mao...

-

Column References

Error in koo

Diagnostics




& Display Data In ¥OTable Format. __ i

42 yOTable :
ﬂ';'f" =2l version="1.0"7=
=IDOCTYPE WOTABLE SYSTEM "hitp:fius-vo.orgixmiInOTable. did"=
MOTAELE =
=DESCRIPTION=
VizieR Astronomical Server: urania.iucaa.ernetin 2002-10-04T05:2016
Explanations and Statistics of LICDs: See LINK below
In case of prohlem, please report to: guestiohig@simbad.u-strasho. fr
<IDESCRIPTION=
=DEFIMITIONS=
=C00SYS [D="J2000" equinox="J2000" system="EQ_FKA&"f=
=IDEFIMITIONS =
=|MFO ID="Ref" name="-ref' value="y0Tx11451" =
=RESOURCE name="v1058" |[D="yCat_51058" =
=DESCRIPTION=3EY2000 Catalog, Version 3 (Myers+ 2000)
=DESCRIPTION=
=TABLE ID="Y_105_sky2v3r1" name="vM10alsky2var" =
=DESCRIPTION=The Sky2000 Version 2 Catalogue
=DESCRIPTION=
=FIELD datatype="int" width="6" name="HD" ucd="ID_ALTERMATINE" =
=DESCRIPTION="Henry Draper &IE11M 3580t number
=DESCRIPTION=
=FIELD=
=FIELD unit="h:rm:s" datatype="char" re="J2000" name="RAJZ000" ucd="FPOS5_EQ_RA_MAIN" arraysize="13" =
=DESCRIPTIOMN=Right ascension (12000 hours
=DESCRIPTION=
=/FIELD=
=FIELD unit="d:rm:s" datatype="char" ref="J2000" name="DEJZO00" ucd="FPOS5_EQ_DEC_MAIMN" arraysize="13" =
=DESCRIPTION=Declination degrees (J2000)
=INESCEIPTION=

¥ Display Data Of Selected Points

Save As File







Simple Spectra Access Protocol
Spectral Data Model

Simple Spectral Access Protocol V1.04

Intemartional
|_.I‘|'_r fi _-J:\._I
Obsenarorny

Alliance

Simple Spectral Access Protocol

Version 1.04
IVOA Recommendation Feb 01, 2008

This version: : . .
hftofwvww ivoa netDocymenis REC/D ALISSA-20080201 him This version {Recommendation Rev 1)
Latest version:

s/SSA hi

Previous version(s): Latest version:
Version 1.03, December 2007
rsion 1.02, September 2007 ¥ %
rsion 1.01, June 2007 pl"E".I'IDlIS VErsns:
rsion 1.00, May 2007
rsion 0.97, November 2006
&, September 2006
on 0.95 May 2008 =
sion 0.91 October 2005 Editors:

.., Version 0.90 May 2005 Janathan McDowell, Doug Tody

Editors: 7
D.Tody, M. Dolensky Contributors:

Authors: Jonathan McDowell, Doug Tody, Tamas Budavari, Markus Dolensky, Inga Kamp, Kelly

D.Tedy, M. Dolensky, J. McDowell, F. Bonnarel, T.Budavari, 1. Busko, A. Miccl, P.Osuna, J. Salgade, =
P.Skoda, R Thompson, F.Valdes, and the data access layer working group. McCusker, Pavlos Protopapas, Arnold Rots, Randy Thompson, Frank Valdes, Petr Skoda, and

the IVOA Data Access Layer and Data Model Working Groups.




SSAP Parameters

4.1.1 Mandatory Query Parameters
The following parameters must be implemented by a compliant service:
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[R=c | dowsle |
[R=C | double |
[GFT | doudle |
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VO-enabled tools
Aladin
VOPIot
TOPCAT
VOSpec
SpecView
SPLAT
ViSIVO (HPC simulations, cosmology)
VOSED
BASTI

SExtractor — WESIX (Web Enabled Source Identification with
Cross Matching)

Period04 (since 18.9.08) - PLASTIC



AstroGRID VODesktop

VODesktop Overview
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SPLAT-VO (Starlink, JAC)

ile Analysis Edit Options Graphics Help
BB e @ ¥R

Displaying: | —— D:\SPEFOY{LA280060.RUI Y limits ¢: | automatic « [\~ hair

LAMBDA @ 6528.643 [I:log D:4SPEFOYLA280060.RUL 109882333 [I:log []:Track free
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SpecView (STScl)

» /homefskoda/2Zm-ARCHIVES/CCD700.REDfhc/qel80020.fit
File Standards Display Coplot Preferences Help

xoaxis Y oaxis
WaN ELEMCTH ﬂ FLIL ﬂ 4190 .3286 7300 3853

Grid on ﬂ |ﬁuto T| @

Wavalength (Angstrom)




VOspec (ESAC)

VOSPEC ...

i sl LI
Fix awes Target |112?] Ra 1872779156 Drec
Choose Units

Wave Unit Log Scale

I v e Radio

[several references)

Spectra Viewer
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nstration prototype v1.0

File Maode View Functions Help e . . )
- - = - - i Load... ‘ Save ‘ Plugins... ‘ Print... ‘ Help... ‘ Quit ‘
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You are currenthy in Select mode

GDS - ESO - AstraGrid -

ST-EGF - UhtaN/odrell Bank - GNRSDROT - WO-India - STSal




Aalto &
Hiittemeister(2000)

 Convert to velocity (LSR, radio convention)
 Cutouts, simple squashes - VO tools?
« Smoothed spectra, moments with noise cut-off

» Specialised server-side pipeline controlled via UWS



Other VOs

Virtual Solar Observatory
Virtual Solar-Terrestrial Observatory

Virtual Magnetospheric Observatory
Virtual Space Physics Observatory
Virtual Meteor Observatory — not proper - XML

SKYBOT — Minor planets ephemerides (sao-2019)
Interest of climatology, meteorology

New branch of Science = e-Science



Theory VO (TVO)

Methods of VO (parameters in DB, SQL...) for
study of results of simulations , catalogues of
simulated objects like SDSS...(PCA)

Browsing of simulation space along different
axes — parameters, regions...

Evolutionary tracks, Photo Dissociation
Regions

—ormation of artificial galaxies, clusters — N
nody models (Millenium Run 10 billions, 25TB)

heoretical Spectra (GAVO — Rauch, GRID)




CIELO VO - line catalogue
SLAP

RN IR

SLAP Viewer Copyright ESAL, Spain

VOSPEC ..........

Norm Target [Crab Ra [83.6332083 | Dec [+22.0144722

Simple Line Access
YOSpec Spectra Viewer
Wave Unit  Log Scale

micran - | ¥
Flux Unit

RedShift |0.00
7]

Wavelength Start Wavelength End
Graphic Mode

B roints |-

M |roints -

Cache Unzoom Display Reset Save Image

Wrapper Creator — HowTo - About




VO for Atomic and Molecular Data

VAMDC (06/2009-12/2012 FP7)
13 organizations
Virtual Atomic and Molecular Data Centre

VO principles (web services, integration, registry,
SAMP, VODesktop, TOPCAT, VOSpec)

(includes VALD extractor, NIST)
extended citation system (all providers acknowledged)



Access protocols in VO: TSAP

Theoretical models in the VO

@ Theoretical spectra: TSAP

e Included in the SSAP standard (use case for theoretical
spectra)

@ A simple protocol.

e Dialog server-application.

Theoretical model services Documents Models Services

Funded by
TSAP interface

An interface to test TSAP services

IHNTA
&

Services: VOSA Filters S3if esmi@laeff.inta.es Uploads LogOut

TSAP Interface

SVO Theoretical Data Access Service: ATLAS9 Kurucz ODFNEW/NOVER models (Castelli et al., 1997, AA, 318, 841)

teff_min: 3500 | (min value for the effective temperature for the model. Temperatures are given in K)
teff_max: 3500 | (max value for the effective temperature for the model. Temperatures are given in K)
logg_min: 00 = | (min value for Log{G) for the model.)

logg_max: o000 + (max value for Log(G) for the model.)

meta_min: |25 -~ (min value for the Metallicity for the model.)

meta_max: |250 »| (max value for the Metallicity for the model.)

Search

See metadata VOtable




VOSpec - models by TSAP

B sc

Query by Service

Query by params

Tree
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Archives, [heory, VO-Science, DataMining, E&O

Simple Spectral Access Protocol V1.04

Appendix A: Theoretical Spectral Access Use Case

|£]| Server Selector
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Query by Service 4
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G M/O German Astrophysical Virtual Observatory.

VIRTUAL OBSERVATORY

TMAP

More information on archive
Spectra

Archive:

Effective temperature
in K

Surface gravity (log g)
in cmfs2:

Mass fraction O: 0.0 +- 03 dex
Mass fraction 1: 0.0 +- 03 dex
Mass fraction 2: 0.0 +- 03 dex
Mass fraction 3: 0.0 +-03 dex
Mass fraction 4: 0.0 +-03 dex
Mass fraction 5: 0.0 +- 03 dex
Mass fraction &: 0.0 +- 03 dex

120000 +/- 1000

6 +- 1

Mass fraction 7: 0.0 +- 03 dex

Band: f m ~ The wavelength range in format "wavelength1/wavelengthz” in the selected unit.

Data format: all ~  Format of the individual spectra. (No need to select, if return format is html.)

) votable The format in which to present the metadata_ (If html is selected, no further selection of data format is necessary,

T oL & html since links to all available formats will be created anyways.)

» PGos3 (IVexico), PEGASE (VO-Paris)




BaSTI database

Micro-simulations inside the VO: SWPOSEY
the BaSTI case €

P. Manzato™), M. Molinaro®), F. Gasparo™, F. Pasian™, A. Pietrinferni®®), 5. Cassisi (%, C. Rodrigo™® , M. Cerviiio™¥, E. Solano #
INAF - 51/ Trieste Astromomical Observatory; (2) INAF — Teramo Astronomical Observatory; (3) LAEFF-INTA / Spanich VIO; (4) Instituto de Astrofisica de Andalucia — CSIC / Spanish VO

S3P (Simple Self-Described Service Protocol) implementations

In collaboration with SYO (the Spanish Virtual Observatory) we presented S3F in the = Nlth 18 s Fmien waryh, - Wisskowrs aiprmed | splater

last IVOA Interoperability Meeting. 53F (Simple, Self-described Service) is a profocol A=y o

oriented to handle theoretical data in the VO framework. It is based in the ahility of the

data server io describe itself in a simple standardized way.

This is a step by step protocol:

1 step: the service described it s2lf (input and output parameters); ’
hitpfmyservice.comvs3. php#lormat=mefadata am-:::.: e

2 step: hitp query and response in VOTable format; P
http-dmysendce.comys3 php7param1=value 1&paramZ=vale? ..

3 step: retrieve the simulated files of interest via http GET,;

hitp#myservice.comys3 php?id=12

ENFLT vt _main

FNIFL T owwera_maan
TP T mpe
LTI T msraa
QUTPUT-fMNT
We developed two prototype implementations of S3P for BaSTl: one for isochrones | 2077 7#FeH
and cne for tracks: AETPUT:Marlan
hittp-/falbione oe-teramo inaf iPHPmetadata/BaSTlisochron php format=metadata OUTPLT:risle

hittp-/falbione.oa-teramo.inaf PHPmetadata/BasTlirack phpPformat=metadata

OUTPLT:F




'BaSTI Isochrones

step 1

BaSTI isochrones
» different ages

e various metallicities

1 * distance modulus correction

n: 03 nd4d 05 N A¥ nps 0@ 18 11 12 13 14 184 18 17 18

Z = 0.01 (x-enh) ; 0.008 (scaled solar)

'_—/J—_L-—-' I'.'I I:I/ M.Mealinaro - IVOA Interoperability Meeting

A IDA TR o (T (L s Garﬂhiﬂg 9-12/11/2009




Archives, [heory, VO-Science, DataMining, E&O

VOSA: VO Sed Analizer

Services: ° . Filters TSAP S3if

Y

F, {ergfem isiA)

7

F, lergfem Veld)

ED anal

LOrigel
kurucz . Teff:dioh, Logh=3.50, Meta=0.00

———_

™

T
Ay
LOrioes
kurucz, Teff :doon, Logh=3.50, Meta=0.00

Astronomy & Astrophysics manuscript no. Synth"VO'PR1 ref format
August 2, 2008

VOSA: Virtual Observatory SED Analyzer.

An application to the Collinder 69 open cluster

A. Bayo'?, C. Rodrigo!?, D. Barrado y Navascués'?, E. Solano!2, R. Gutiérrez"-2, M.

[y,

© edge-on disk
O pPrev. non-members
A Degenerated fit

*FIEM L dwarf

ogIL/Lsun)

Li




N Body Simulations of Globular
Cluster Evolution

NGC104

22



Stellar populations are modeled with synthesis models

the IMF

stellar
spectra

(Available as Theoretical Simple Access Protocol server :http://ov.inaocep.mx)



Using SImDB/SImDAP

@Me r

DB Query || Query Results || Experiment || Snapshot || Description
Select Input Parameters

Galaxy #1|Galaxy #2

gE0 - Orbit type| 1~
ggg Spin| Prograde  ~

1gSd ~ Inclination| Odeg -
@ Cosmological simulations

e Prototypes for GalMER, Horizon
@ PDR simulations

e test implementation of Meudon PDR code
@ Isochrones/evolutionary tracks

e BaTSl|
@ Visualization tools

e VislVO

“Virgo - Milllenr‘;i,um 'Data.b.;éé O A

Check out the latest news about the release of the Millennium-li database.

queries return unlimited number of rows in CSV format and are cancellad afier 30 second:

3
Browser queries return maximum of 1000 rows in HTML format and are cancelled after 30 seconds.

GADGET-2: Galaxies with dark matter and gas interact

Databas:

A code for cosmological simulations of structure formation
-
# millimil (context)

| Query (stream)
Query (browser) |
Help

Maximum number of rows to return to the query form: 10 -




Millenium Run

10710 particles
Several Gpc to

10 kpc

Cube 2 billion ly
One month MPSSC
25 TB

Evolution of 20 mil
galaxies

Evolution merger tree




Collimated Outflows from AGN

.
Cuasar 3CT75

YILA Gom imade (o) NEAD 1298

® 3C 175

44



MHD Simulations of Collimated
Outflows from AGN - Virtual Telescope
Observations

Electrons

Compare with
Radio
Archives




MHD Simulations of Collimated
Outflows from AGN - Virtual Telescope

Observations
.
%-ihg" . v
- J_ﬁ__( .
") e IG-CMB
- b
, Wy f | SSC &
- :
. Compare with

Chandra Chandra Archives
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Three Dimensional MHD
Calculations

e B =3000

¢t

iy



Relic Radio Bubbles in Galaxy

®* N1275

Compare
with

Chandra
Archives

Clusters

Dec

41:33:00

41:31:00

41:30:00

41:29:00

3h20m00s 3h19m50s

Fabian et al. 2000

RA

3h19m40s

48



PDR VO-infrasctructure

Asinogrid
H?ﬂ:}” VO-Paris Data Cantng
. : -
A.‘Tﬂ servalory
Gﬂd Fars Sl sl

h@ e

Wirtual Observatory VO-Paris Datacentre




PDR database and clients

[ 1 PDR Database

Output Files

Code produces

* raw data : FITS File

» XML /VO-TABLE : meta-data
(name, description, units, UCD, ..))

Provide all quantities computed by the code
» observables

* theoretical quantities

PDR Analyser

* browse the computed quantities
» extraction (ASCII, VO-Table) '-.--\,.M ropcse

* SAMP
* Download data from VO-Space .

» Scriptable

| iy n = ]
Janathan Normand




PDR code via VODesktop

V0 Explarer - PR

i Resource Lises Coneents of POR - 3 resaurces.
F ol Examples

Content - Subject +| Coverage - Waveband | Resource Type

CEA LMK T LN KT CeaApplication
Wew Smartlist w nlfrared Dartase rvice
charmistry millirre 2r Organisation
mersiellar gas opica
Merstellar mattzr radic
aterstellar medium ¥
aterstellar molecules

rndals

Status |Flag... |Thk Capaibilmy Dke

n-_
Meudon PDR code 2007-04-11
VO-Pans = 2007-04-11

Al e Smart List

" {J Information | [] Table Metadata |

L. A0 | | Meudon PDR code Anmotate
[ Flag ™

» Execute Task A Hare Meudan POR code 0 ivauiabspm fepds
Tyoe CeaApplication Cratac 1998-01-01T0000:00 Updated 2007T-12-14 TOO:00:00 Highlight . 2

) About Conlant Typa OMEr Eubjecl PP :
Tha Meudon POR coda is a fool to model the physics and the chemistry of inerstellar gas at sationnary stete. Ibconsiders &
selection: Ceaspplication siationnary plan-parallel alab of gas and dust lluminamed by a UV radiation field and solves radiative ransfier, harmal balanca
ﬂ Eurther |I‘|[I:I and chemisry. s then possible 10 deduce column Sensities and emissivilies 1o compana o observalions. The exact physics in
tha oode |5 dascrbad on cur wabsite. Furher iInformation

L. Emall Curator

« This resourcs describes a Remate Application (CEA)
nledacos SIMpE
wesion 1.0 Dales represamative @ 2006-01-12 Monitoring sersice
—oalor A CRNS M kmawn providing

CrEREior laga ;
ﬂél Serices

-Paris Catacentrs




ISM platform

[ | Interstellar Medium Platform

Bring together expertise in modeling / simulation of the ISM

Provide theoretical services about ISM

Codes - Databases - Tools & services

SimDB JSimD AP
SEIVICES

Web Portal

Clhents for Online Codes Documentations

StarFormat MHO Shock DB MHD Shocks Chemistry

Radiafve

Tiarctor Turbulenca DUSTEM

VEIVD P CEAJUWS

—{ ]

Astogrid Registy

Y

Coomputing
Ressources




Complex join of TVO bricks

[ | Interstellar Medium Platform

STARFORMAT project (Pl: P. Hennebelle)

Density profile on a line of sight (3.5 pc)

MEII]DI"I PDH cm B ."'.':,'. ',, _-:.':.o'. .--'_'-'_:-::-.' " .-\-:.
Chemical & thermal structure Molecules excitations

DUSTEM
Grains emission / temperature

ASTRONET

. b = ] e " — oer
f IOl vatoire  LUTH I’wmtmm . i ST ial
| .@U'atqlre @ ' R onrn cenTRe ALLanEE "-‘ D servatory

Faris Data Centre




VO Science

* 31 (9) new obscured type 2 QSO (radovani 2004

e Brown dwarfs

(about 20 candidates)

* Brightest (WD?) Albus-1 (cabatero et al. 2008)

* Widest CPM binaries

* AGB to PNe - 100 new (200) with VO
 SED (Spectrum Energy Distribution)

* Bolometric magnitude

e VOEvVent —ro

notic telescopes (GRB, transits,)

e Outreach , Ec

ucation (MS WWT, GoogleSky)



BDs discovered using VO

z & J-only
detections with z- | > 2.75

> SDSS: 15M obj.
> 2MASS: 160M ob.

i,

Brown Dwarf Search Science
Standards Prototype: Real-Time Cross

Software & Services

puiications __ Mlatching of Large Catalogs
Prototypes

» 300000 objects in common.

Scientific Motivation The search for brown dwarfs
has been revolutionized by the latest deep sky
surveys. A key attribute to discovering brown dwarfs is

ABOUT NVO ‘ the federation of many surveys over different

wavelengths. Such matching of catalogs is currently

- . . . . Nl - el LE W =
What is the NvQ?  laborious and time consuming. This matching problem }*"‘ uf ..,:;i? J,,.} i 5’;;.;5“;: i .!".
Science Objectives IS generic to many areas of astrophysics. g ,‘;f _,}': L_": i _T.!-’i-;, p" o Wt ?,.r“'.;':
. : ‘_.:": :ﬁl ’i‘:‘lir;-.r'} r-i '*l?'ﬁ'

Data Resources kAL T ST e L8
L : . o Selaf Gl TSy 55
: ; : . Sloan Digital Sky Survey (SDSS) Early Data k¢ T LT o R L e
M Release (15 million objects) # E-_!";' T g R ‘-r'.._{‘ 1
International VO : . v LT A l: 3 P 5

T P " # i "

VOForum . 2-Micron All Sky Survey (2MASS) 2nd LN A ey e i Y T Y
Metadata (NCSA) ; : : Ll bl ol At B
UL EICEHY ) Incremental Point Source Catalog 51|ﬂ_rﬂ.rx, _ﬂfn_ ol LA R,
Other Links (162 million objects) - PSR SIS e
-L-"' . -F'P:-E."' 1‘ -."-._.: -_..- E .-Il
What the VO Brings Today, doing the matching of éﬁ*’f“-“ ~:'E' "u;f'_ar .af.f'p-:ré ’ ";

these two large datasets is user-intensive and is (ol Py IR Sk fﬁ'ﬁ“’:ﬂ; oY
Contact Us replicated by many different users. Also, the correlation i i“"a_"‘;" Al Ty ‘;i’h“ A o
Personnel of these two datasets can take years of CPU time if not AW, el e R AN A
done correctly. The NVO brings two key aspects fo T e

2MASS aD5s

IAU GA, Prague, Aug 2006



Democratization of Science

Digital Divide
technological barrier, data access free, access to journals

International Council for Science CODATA

Committee on Data for Science and Technology — UNO ICS

CASPAR

Cultural, Artistic and Scientific knowledge for Preservation, Access and Retrieval
Digital curation centers

ADS and VO

links to ivo://, metadata, ontologies — semantic web

Archive importance:

5x IUE , 3x HST results from archives than Pl articles

Effectiveness

50% of published data appears in Journals, links to data automatic ?



Astroinformatics

Analogy — Bioinformatics (Genome analysis with GRIDS, ATB)
e-Science in Astronomy - using informatics (computer science)
4-th Paradigma of science (observation,experiment, modeling, knowledge)
Data mining, Knowledge discovery - VO-NEURAL, DAME
Clustering

Classification

Supervised learning (Neural Networks, SVM)

Examples

Photometric RedShift
- Searching for QSO
- Automatic Light curves classification (GAIA, LSST)
Very NEW — emerging discipline



Objections to VO

Data quality — garbage In - garbage out
How and whom to give credit ? (button)
embedded ivo:// data in ApJ

VO for dissemination only

technology for OPTICON, nextgen
Virtual science — VO technology

VO only for public data ! Proprietary ?

(data jealousy)
local archive - available data marked



The Astronomer's Data Manifesto

at 26 IAU GA Prague SPS3

(a) All significant tables, images, and spectra published in journals
should appear inastronomical data centres.

(b) All data obtained with publicly-funded observatories should, after
appropriate pro-prietary periods, be placed in the public domain.

(c) In any new major astronomical construction project, the data
processing, storage,migration, and management requirements should
be built in at an early stage of the project plan, and costed along with
other parts of the project.

(d) Astronomers in all countries should have the same access to
astronomical data and information.

(e) Legacy astronomical data can be valuable, and high-priority legacy
data should be preserved and stored in digital form in the data
centres.

(f) The IAU should work with other international organisations to achieve
our common goals and learn from our colleagues in other fields. ”



Czech VO - CZVO

Search | Login

> g

Navigation

+ AboutC

There is some links
Virtual Obsemvatory United Kingdom
Astrogrid

) Australian Virtual Observatory/
b

Chinese Virtual Obsenatory

s Canadian Virual Obsenvatary

» Publications European Virtual Obsemnvatory
German Astrophysical Virtual Ohservatory
Hungarian Virtual Observatary

Japanese Yirtual Observatory
Korean Virtual Observatary
Mational Virtual Observatory, United States

Observatoire Virtuel France
Russian Virtual Obsenvatory
Spanish Virtual Observatary
Italian Virtual Obsemvatary
Virtual Observatory India

Powered by Drupal - Design by 5ooDA




CZVO Activities
VO-KOREL (web services)

parallel run of many jobs — more users
using VO Universal Worker Server (CEA)
job control, queuing, jobs results polling
will be integrated in VODesktop

1D spectra cutout server (HEROS)

SSA access to 1D spectra + cutout of regions (lines)
normalization, (rebinning , convolution on server)

Data mining — AstroNeural + Clustering



VIRTUAL OBSERVATEORY
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