Virtualni observatore

Novy revolucni nastroj pro vyzkum

nebo jen jina internetova technologie ?

Petr Skoda

Astronomicky Ustav AVCR Ondiejov

Astronomicky festival, HaP Brno 12.9.2009



Astronomie 21. stoleti

Exponencialni narlst objemu dat

- Multiobject fibers, IFU
- CCD mozaiky
— Kontinualni expozice TDI

Pozorovani s velkymi pristroji v servisnim
rezimu (VLT, Subaru)

Queue Scheduling (HET, SALT)

Bez
<om

ofitomnosti Pl astronoma

nlikované zpracovani dat = automatické

nipeliny
Robotické teleskopy (P60, Liverpool, TSU )



Teleskopy bez pritomnosti Pl

Klasicky model Pl — observing run se meni
Uspory nakladd, efektivita — scheduler (SPICA)
Keck , WYIN, VLT .... remote observing, RT
Quick-look preview a eavesdropping

Komplikované posouzeni co je vysledkem

nipeliny na gridech — automaticky do databaze

» VVysledek PI vidi az z DB nha WWW
» Teleskop je databaze s velmi dlouhym pristupem®







Two degree field
2dF (AAT)

Robot
2 desky
400 viaken

1999/5/22M
-




GAIA (2012)
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Atacama Large Milimeter Array
ALMA

64 antén 12m

Chajnator 5000m
Chille
2008-2012




SKA (2011-2018)

Wide-a ngleradlo r




OMEGACAM (CFHT)

36 (40) CCD 4.6kx2k
770 MB na expozici p
/7 GB za noc

Montage - Terapix




A huge SN remnant: Sh =~ - .
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5m teleskop

SDSS 2




SDSS CCD

30x CCD 2kx2k




SDSS spektrograf

2 spektrografy 3800-9200 A

beamsplltter — cerveny a modry
& desky az 6-9 za noc (5000 objektu)




SDSS DR5 Archiv

* Obrazky
- 8000 deg sq
- 215 milionu objektu
- 9 TB obrazku
- 1.8 TB katalog
= U g r i Z
» 3551A  4686A 6165A 7481A 8931A
¢ 22.0 222 22.2 21.3  20.5mag



SDSS DR5 Archiv

e Spektra (60GB 2D -170GB z,mérent)

- 5740 sqg. degq.

- 3800-9200 A resolution 1800, SNR>4 g=20.2
- 1,048,960 spectra, classified into

- 674,749 Galaxies

- 79,394 Quasars (redshift <2.3)

- 11,217 Quasars (redshift >2.3)

- 154,925 Stars

- 60,808 M stars and later

- 12,312 Unknown class



Specializované - Mikrococky

\Y[@7AN
- NZ, Mt John Observatory, 4 CCD 2kx2k
OGLE

MACHO

WASP (Sutherland, La Palma) — 8 kamer 2x2k
KIDS

Zpracovani on-line statisice objektu

MikroCocky jen zlomek potencialu — proméenne
hvezdy a pod.






LSST (8.4m)

200 CCD 4kx4k,

32 kanall (6400)

3.2 Gpix za 2 sec

64cm primér

3.5 deg FOV

30 TB/noc

2 TFLOPS

detekce zmeén do 60sec




Lavina dat

« Mooruv zakon chipy — zdvojeni 1.5 roku (1000710 let)
» Data v astronomii — zdvojeni < 1 rok !
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Teorie - slozité modely

e 3D simulace
e PInd MHD

* Velke simulace — data v TB, velké databaze na
vstupu (linelisty, sité modelu)

* Turbulence ISM ...

» N-Casticove modely (celé galaxie, populace)
* Velkorozmerova struktura

Al metody, NS, GA

* Vizualizace TB dat pomoci VR



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




Pocatky VO

idea VO konec 2000
oropojeni archivu

jednotné rozhrani, datovy format pro prenos
mnoho dat — distribuované zpracovani
GRID - fyzika elementarnich castic
multispektralni vyzkum: radio---gama
Vystupy simulaci v NCSA

Data pro SDSS — hlavni vyzkum



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”



Principy VO

« Jednotny format dat — VOTable, UCD
* Interoperabilita - SAMP (PLASTIC)
 Web services (WS)

* VOregistry (Jako DNS)

* VOSpace (sitovy home disk)

» protokoly (CGI services)

- ConeSearch (hledani v kruhu na obloze)
- SIAP (Simple Image Access Protocol)

- SSAP(Simple Spectral Access Protocol)
- SLAP(Simple Line Access Protocol)

- TAP (Table access, general, asynch)



& 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




Ontologie

Dulezita role humanitnich obor(

METADATA

Domény = sady pravidel, objektu

Jazyk - Kkarta (eso, videokarta)

W3C standardy — OWL, RDF

Semanticky Web

Strojovi agenti pomahaji cloveku neco (hledat)
VOEvent — co to bouchlo?, Cim pozorovat
UCD, utypes



Technologie VO (SDSS)

« SDSS = SkyServer

« Skynode, SkyPortal (distribuované query mezi
SkyNody)

 OpenSkyQuery

« ADQL

« XMATCH, REGION

 VOSpace — cache(WS, database,http put get)

e pfenos dat nelze, pomaly - zpracovani na miste
 VOEvent (alerty)



Workflows - Astrogrid

save, load workflow

Workflow client library




Architektura VO

% Discover Compute Publish Cullabnrateﬁ 2

Portals, User Interfaces, Tools

Virtual
Observatory
Architecture

HTTE Services SUAF Services Grid Services

£ persistant, authenticated

stateless, registered & zelt-describing

@ | Semanties (UCD) g spmm

Digital Librany : wiarkflow (pipelines)

data mining

SOUrce i
| detection | :
o LR ETEN | Virtual Data

d¥SS d7l=
anmfysuRdg
IAGELON

L

] Other registries
AMLDC METS T | Luthentication & Authorization

Existing Data Centers Wy SPACE storage services zrd Middleware
[ [ SRB, Globus, DGEA

Databases, Persistency, Replication S0AR, GridFTR
Disks, Tapes, CPUs, Fiber




imple 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 Registry - web

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

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




Soubor Uprawy Zobrazit Historie Zalozky Néstroje Napovéda

= 5" v regity . Service URL
5] Nejnavitévovan.. v  § Getting Started [5)|Latest Headlines¥ ¥ ELIAV, a.s. - Frmyicz
e = Query Params

T WOSpec_Oct2007.png (PNG obré... 3¢ | [@] http://stelweb. . BAND=6560/6569 3¢

Tento XML soubor nema pripojeny zadne informace o vzhledu prvkd. Strom XML dokumentu je zobrazen nize.

—<VOTABLE version="11"=
—<RESOURCE type="results">
<DESCRIPTION:=HyperLeda FITS archive (S54 access)l</DESCRIPTION:
—<TABLE=
—<FIELD name="chjname" ncd="meta.id; meta main" datatype="char" arraysize="30*+"=
<DESCRIPTION=Designation of ohject</DESCRIPTION= R p »
Esc esponse.
<FIELD name="j2000_ra" wcd="pos.eqra" datatype="double" width="5" precision="8" unit="deg" ref="]2000"> </FIELD=>
<FIELD name="j2000_dec" ncd="pos eq.dec" datatype="double" width="9" precision="5" unit="deg" ref="J2000"/=
<FIELD name="access reference" ID="Reference" wcd="meta.refurl" utype="sdm: SSA Access Reference” datatype="char" arraysize="+"/=>
<FIELD name="targetnames" ID="coll" datatype="char" arraysize="+"/> VOTab | e
—<FIELD name="axes" ID="AXES" ucd="VOX: Spectrum_axes" datatype="char" arraysize="*">
<DESCRIPTION:=Description of the axes, for the 55A</DESCRIPTION = .
</FIELD=> WI t h
—<FIELD name="dimeq" ID="DIMEQ" ned="VCOX:Spectrum_dimeq" datatype="char" arraysize="+"=

<DESCRIPTION=Dimensional equation, for S54</DESCRIPTION= b dd d
</FIELD> empe e

—<FIELD name="format" ID="FORMAT" ucd="VOX: Spectrum_Format" datatype="char" arraysize="+"=
<DESCRIPTION=data format corresponding to acref</DESCRIFTION= aC C e S S R ef
<(FIELD:=>
—<FIELD name="scaleq" ID="SCALEQ" wed="VOX Spectrum_scaleq" datatype="char" arraysize="*">
<DESCRIPTION=Scale to SI units</DESCRIPTION=>
</FIELD=
— < FIELD name="units" ID="UNITS" ucd="meta unit" datatype="char" arraysize="+"=
<DESCRIPTION=Units on the two axes</DESCRIPTION=>
<=/FIELD>
—<FIELD name="wave_min" ID="WAVEMIN" datatype="char" arraysize="+"=
<DESCRIPTION:=start wavelength</DESCRIPTION =
<(FIELD:=>
—<FIELD name="wave_max" ID="WAVEMAX" datatype="char" arraysize="+"=
<DESCRIPTION:=end wavelength</DESCRIPTION >
</FIELD>
—<DATA>
—<TABLEDATA>
—<TR:=>
<TD=>HD1497 57 </TD=>
<TDf=
<TD/f>
-<TD> | N accessRef
http:/fstelweb. amu cas.czfvo-archives/herostheros cgi?e=iG&ka=mime: application/fits&z=tbl&o=heros run4139&z=[xtc[w6560, 111, wE569, 1 1]]
</TD=
<TD=>zet0Oph</TD=
<TD=>WAVE FLUX</TD=>
<TD=L ML-1T-3</TD>
<TD=FITS</TD=>
<TD=1E- 10 UNKENCWN-</TD=
=TD=A UNKNCOWN</TD=
< TD=5800.00009</TD=
=TD=8350.10012</TD=>=
=/TR=>
—<TR:=>
<TD=>HD1497 57 </TD=>
=TDf=>
<TD/f>
— e T
Hotovo




VO-enabled tools

Aladin
VOPIot
TOPCAT
VOSpec
SpecView
SPLAT
ViSiVio
VOSED

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

AstroWeka
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Iu nknown

Target Resolved
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Search Box 001000 Input| RA
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— Sky Map: the Aladir "DS Java applet
interchange of data between ESO and Al

Furher help. 29:15, ET 200 : (5 ST
You may also convert the VOTable and 05: 0. & c12. 1 WET. SO0 OETO7: L WFT | 20]
; . i i = l.-'-.IFI | 20]
[ Use tabular output even if only one row is retun
creen output even if more than one rof| (2l
[ Format results in plain text only (without HTMI




nstration prototype v1.0

File Maode View Functions Help e . . )
- - = - - i Load... ‘ Save ‘ Plugins... ‘ Print... ‘ Help... ‘ Quit ‘
FELd
1239/hip_main objact selaction from || - - p : Ao A7
. . . : . . SeTor AVO 2000 ;'||U3-*“3-20-£H +24:0711.8 |Field: 03:42:52.02 +25:00:22.0 6.46°%6.46°
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B-V [mag] -l I
[ You are cumenty in Select mode GDS - ESO - AstroGrid - ST-EGF - UMAN/ odrell Bank - GNRSDROT - WO-India - STSel




VOPIlot-Aladin
interoperability

.¥.0 demonstration prototype

| htkp:ffurania.iucaa. ernet i infloadjvt. pl?-t y E.m k. Form=Flat:

stornize Links o] Win & UiCas o durban &y albiost & te  @]Bugs &]IUCAA  E]sav

View Functions Aladin

Astrographic Catalogue, Zones -02 to +31 degrees (Roeser 1990)




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




SED from photometry

U B V R 0 h Ks 3.6um 4.5um 5.8 pum
zphot = 2.52
Age = 500 Myr

Stellar mass = 9.9e10° M

Reduced chi-sg = 1.04
SER current =0 79 N__yIF

4.9.2009 Paresh Prema, IoA, Cambridge, UK. IAU At 42
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SCIENCE

VOSpec working example: Sampling AGBs

¥ v W  He2-113
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SPLAT-VO

* VO Client for analysis (SSA and local files)
1D FITS IRAF WCS (CRVAL1, CDELT1)

BEECBEERE

Displaying: | ——— D:\SPEFOYLA280060.RUI ¥ | Y limits {9: | automatic * [\~ hair

LAMBDA @ 6528.643 []:log D:4SPEFOYLA280060.RUL 09882333 [l:log  []:Track free

X scale; (1.0 + Y scale: (0.5 -

2-d compound coordinate system
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SpecView 2.14.1

* VO Client for analysis (SSA and local files)
1D FITS IRAF WCS (CRVAL1, CDELT1)

fhomefskoda/2m-ARCHIVES/CCD700.RED/hc/qel80020. fit

Standards Display Coplot Preferences Help
5 T axls
AVELEMCTH ﬂ FLLES 4190 .2286 7399 3853 Print
Smooth ﬂ Measure | Line IDs

B L LET R T EEE PR REEEEP B

..................................................
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____________________________________________________

______________________________________________________________________________________________

length (Angstrom)



<} Spectrum Services for the VO - Microsoft Internet Explorer =10] x|
O Back ~ () ~ [x] 2] . | Search Favorites £ | v ih (W] - i Eile Edit View Favorites Tools | @f

Address “El http:jvoservices.net/spectrum/search_list.aspx?search=conefview=graph&page=o j a Go

login  register

NV T — -
>

Search Results

Found 12 objects. Displaying from 1 to 3 List mode Image mode First Prev MNext Last

[ 1.25DSS 1115944 85+000000.00 [T 2. s5DSS .1120008.29+016000.00 [T 3.35DSS 1115923 20+000000.00

ivoujhulsdss/dr42#80443 408212033538 | . ivor/fjhu/sdss/dr4£#80443 408282385184 | ivorjhu/sdss/dr4280443407853808204 |
ivooisdssidrd/spe 44340821 20232538 ivosdssidrd/spe 443408 2682385184 ivofsdssidrd/specii 044340 7EE3208204
class: Galaxy , £2=0.1009 class: Galaxy , £ =0.0000 class: Galaxy , £Z=045817

ra = 172938874 , dec=0.241241 ra = 180.0234581 , dec= 1.149855 ra = 172842187 , dec= 0984758

12 70 &

10 &0 4

5 50
40
30
20
10

o

select All | ciear Al | yhat do you want to do with the results? |DDWH|DEd data
iDownload data
Save to MySpectra
Flot on a graph
Calculate composite
Calculate synthetic magnitudes

Fit continuum & lines
| Finish == |




Period04 - PLASTIC compatlble

Fourier Graph: First Frequency

e Special Help Graph Display Zoom Help

First Frequency ( F=8.24525129 A=0.0349032041 )

mpact mode:

Highest Peak at: Freguenc

Fourier Graph: Spectral Window
Graph Display Zoom Help

Spectral Window (F=0,A=1)

P.Skoda, IVO'A 'Inter?perability meeting Apps Session,
STScl Baltimore, 30-th October 2008



CIELO VO implementation

CIELO-AGN is the first astrophysical line catalogue
compatible with the (draft) IVOA Line Data Model and
accessible through the (draft) Simple Line Access Protocol

SLAP Viewer Copyright ESAL, Spain

Server Selectar

@ SLAP Services

LERMA —]

145D ]_Molecular line databases

MNIET ATOMIC SPECTRA
CIELD SLAP
[¥] http: f fesavo02 8080/ cieloslapToolKitfcieloslap. jsp?

Range of Search (m)

Wavelength Start [4411346184190677E-9 Wavelength End (44113461841 90677E-9

Reset

Slap Services Output

[ CIELO SLAP |

Idrm:Line.wavelength [ldm:Source.. [Source.co.. [Source.co.. [ [ Jidm:Li._Jidm

O = 7= T [T= v [ O

1.85627e-09 MGCI06E  |40.66363 -0.01328
1.7768e-09 NOCI06E  [40.66963
18967 1e-09 MNCC1068 |40 66363
2.47753e-09 NCOC1068  |40.66363
2.21012e-09 NOCI06E (40.66963
2.1602e-03 NCC1068  |40.663963
2.18071e-03 NCC1068  [40.663963

2 1ED 1A A [Tl Wat- A e fa ek Bt

IP1 150 |OWIl
1P1 150 |0l
2. 2.

2.2

351 150 Ovil
IP1 150 |OWIl
3PL1S0 OVl

esa

VOSPEC ...

Target Crab | Ra [83.6332083 | Dec [+22.0144722 | Size [1

Simple Line Access

Wave Unit  Log Scale

Flux Unit

Redshift [0.00 | []

Graphic Mode
M [roins
M [roims

VO5Spec Spectra Viewer

ISO spectrum of P Cygni

7.0 a.0 a0 leD2

ave Length micron

[ Server Title Fa Dec Faormat Status

|Infrared Sp. (150 SWE0L L |B2E222 22,0102 spectrum/fits ready
Infrared Sp. . [I50 SWS01 |83 632325 22,0246 spectrum ffits readsy
Infrared Sp.. IS0 5WS01 |82 6402175 [22.01457 spectrum/fits complete
Infrared Sp. IS0 LWS0L1 |83 633408 |22 0346 spectrum/fits ready

View |Infrared Spe. (150 Lws02 |83 6334225 |22.03459 spectrum ffits readsy

Display | Reset || Save Image

Wrapper Creator — HowTo - About

CIEI=IEE

| Clear Cache || Unzoom |




Teoreticka VO (TVO)

Metody VO (parametry v DB, SQL...) pro
vyzkum vysledku simulaci, katalogy
simulovanych objektu jako SDSS...

Prohlizeni simula¢niho prostoru podle rtiznych
0S — parametru, vyrezy na oblasti...

Virtualni vesmir (AstroGrid)

Formovani umelych galaxii, kulovych
hvezdokup — N casticové modely

Srazky galaxii



Stellar populations are modeled with synthesis models

the IMF

stellar
spectra




N Body Simulations of
Globular Cluster Evolution



N Body Simulations of
Globular Cluster Evolution

o 12 -

L NGC104

18 —

20—

o 1 1 L 1




Virtualni dalekohled

Vypocet na GRIDu (Superpocitaci)
Vizualizace dat ve 3D

Konvoluce s PSF daneho pristroje (prehlidky)
Prislusne natoceni , perspektiva

Hledani vhodnych podobnosti ve VO

- Automaticky
- Chi*2 match
- NN analyza



Collimated Outflows from
AGN

® 3C 175

.
Cuasar 3CT75

YILA Gom imade (o) NEAD 1298

55



MHD Simulations of Collimated

Outflows from AGN - Virtual
Telescope Observations

Electrons

Compare with
Radio
Archives

VLA



Ukazky aplikaci

* Objevy hnédych trpasliku (jako eps Ind)

* Pfechod od AGB k PN (100 novych k
dosud znamym pomoci VO)g

 SED (Spectrum Energy Distribution)
 Bolometricka jasnost

* Porovnani snimkut (POSSI vs. POSSI
* Modelovani stelarnich populaci — spe

200

) zmeny

Ktra



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



The observational evidences

Normolized Flux

B
)
iy
u‘l
a

Normolized Flux

|
|
|

|

[ Mo

N L T L
6550 6555 6560 6565 6570 6575

v Ha double peak

v A high percentage of BDs

found in Star Forming Regions v’ Scenario compatible with a disk
show IR excesses dissipation in a timescale similarto T

Tauris.

IAU GA, Prague, Aug 2006






Ostatni VO

 Virtual Solar Observatory
* Virtual Solar-Terrestrial O
 Virtual Magnetospheric O

nservatory

pservatory

» Virtual Space Physics Observatory

* Virtual Meteor Observatory

« Zajem klimatologove, meteorologie

» Start nového odvetvi vedy = e-Science



Demokratizace veédy

Digital Divide (data access free, journals ?)

International Council for Science (ICS UNO)
CODATA (Committee on Data for Science and Technology)

OECD, UNESCO

CAS PAR = Cultural, Artistic and Scientific knowledge for Preservation,
Access and Retrieval

— Digital curation centers , members ESA-ESRIN, Science and Technology
Facilities Council (=PPARC+CCLRC, UK)

— David Giaretta (Starlink, Astrogrid)

|IAU 2003 — open astro data, ESO archiv opened, open source SW success
Archive importance: 5x IUE , 3x HST results from archives than PI articles

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



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 theproject 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 commongoals and learn from our colleagues in other
fields. ”
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