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Astronomie 21. stoleti

* Exponencialni narust objemu dat

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

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

* Queue Scheduling (HET, SALT)
* Bez pritomnosti Pl astronoma

* Komplikovane zpracovani dat = automaticke
pipeliny
* Roboticke teleskopy (P60, Liverpool)



Teleskopy bez pritomnosti
Pl

* Klasicky model Pl — observing run se meni

» Uspory nakladu, efektivita — scheduler (SPICA)

* Keck , WYIN, VLT .... remote observing, RT

* Quick-look preview a eavesdropping

* Komplikované posouzeni co je vysledkem

* pipeliny na gridech — automaticky do databaze

* VVysledek Pl vidi az z DB na WWW

* Teleskop je databaze s velmi dlouhym pristupem®
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Druzice

Chandra

XMM-Newton

HST

SOHO

Hipparcos

Rosat, FUSE, EUVE, IUE

Mnoho jinych

Velka datacentra — SW pred startem, simulace



GAIA (2012)
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Nové pristroje na pointované
pozorovani
e MOS
- vlakna (2dF, 6dF, Hydra, Octopus)

- Mikrosterbiny — vypalené laserem, MMD

* [FU (Gemini, JWT, VIMOS) — slitlety,
mikroCocCky

* Hvezdne koronografy
* Opticke Interferometry

* ESeletové spektrografy a Fly-Eye kamery
* AO a LGS



Radioteleskopy

* Nejvice dat — FITS, 3D
* Datacube

* Kontinualni toky

* Slozita redukce

* Klicove pro strukturu vesmiru (HI)

* Specialni chipy - korelatory

* Nutno masivne paralelni clustery - FFT
* Presny cas, synchronizace (VLBI)

* ALMA, SKA = datovy orisek
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Atacama Large Milimeter Array
ALMA

64 anten 12m

Chajnator 5000m
Chille
2008-2012




Square Kilometre Array

In an interferometer array

sensitivity ~50 x EVLA (current largest radio array)
survey speed >10000 x faster than EVLA

wide frequency range:

configuration:

wide field of view: (250 x moon)

total cost 1 B€; operating costs 70 M€/year



Wide-angle radio camera +
radio “fish-eye
lens”




Velké prehlidky oblohy

* Automatické pozorovani (systematicky)
* On-line predzpracovani — alerty SN

* Finani redukce komplikovana = superpocitace
a GRID (OmegaCam-Montage-Terapix)

* SW je take nastroj (30%-50% ceny projektu)
e Stomiliony objektu
* Velke databaze (stovky TB)



Palomar Observatory Sky
Survey

* POSS-I (1950-57)
- Cover the sky of 0 > -30
- Blue (400nm) and Red (650nm)
- 936 photographic plates
* POSS-II (1987-1999)

- Finer grain and fast emulsions
* 103a0 -> lllad, 103aE -> lllaF §

- Install achromatic corrector |

- 897 plates




Southern Surveys

* UK Schmidt
- SERC(J) (1974-87) 606 plates
- AAO(R) (1989-) 6006 plates

* ESO Schmidt
- ESO(B) (1973-78)
- ESO(R) (1973-88)




PANITANSYS

2 * 1.3m telescopes
Arizona & Chile
1997-2001

J, H, K

1.25, 1.65, 2.17 um

471 10° point sources
Scale = 2"/pixel

1054 asteroids (2000)
12219 asteroids (2006)

DENIS

1m telescope

Chile

1995-2001

I, ], K

0.82, 1.25, 2.16 um

355 10° point sources
Scale = 1", 3" & 3"/pixel

/67 asteroids (2001)
1931 asteroids (2004)

IAU XXVIth General Assembly, Special Ses

18



OMEGACAM (CFHT)

36 (40) CCD 4.6kx2k
/70 MB na expozici
/7 GB za noc
Montage - Terapix




Sloan digital sky survey =
SDSS

* [nitial goals

- Imaging 10,000 square degree of northern sky down to
23mag in 5 optical band (3900-9200A)

* 7 x107 stars
* 5x 107 galaxies
* 1 x10° quasars

- Measure redshifts for 10° galaxies and 10° quasars

- Create largest, homogeneous, and high-quality catalog of
galaxies and quasars



SDSS

Apache point observatory — New Mexico




5m teleskop

SDSS 2




SDSS CCD

30x CCD 2kx2k




SDSS spektrograf
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SDSS Data Release

release Area deg? spectra when

EDR: 462 54,000 6/2001
DRI: 2099 186,000 4/2003
DR2: 3324 367,000 3/2004
DR3: 5282 529,000 10/2004
DR4: 6670 850,000 7/2005

DRS: 8000 1,490,000 6/2006



Survey Plates

°* End of SDSS-| * End of LEGACY
- ~ 1310 plates - ~ 1700 plates
~ 6300 deg? ~ 8200 deg?

840,000 spectra total

590,000 galaxies
75,000 quasars

110,000 stars

Diameter 32 degree
Radius 267Mpc
Volume = 0.02 Gpc3

1,090,000 spectra
760,000 galaxies

98,000 quasars
140,000 stars

Diameter 70 degree
Radius 450Mpc
Volume = 0.09 Gpc3



Data Archives

* Main page
- http://www.sdss.org/dr5/index.html
- Describe data products, instruments, and algorithms
* Data Archive Server
- http://das.sdss.org/DR5-cgi-bin/DAS
- Serve flat files (FITS format)
* (Catalog Archive Server
- http://cas.sdss.org/astrodr5/en/
- Search tools for SDSS catalogs
* Casjobs
- http://casjobs.sdss.org/casjobs/
- Batch job server for SQL searches


http://www.sdss.org/dr5/index.html
http://das.sdss.org/DR5-cgi-bin/DAS
http://cas.sdss.org/astrodr5/en/
http://casjobs.sdss.org/casjobs/

SDSS DR5 Archiv

* Obrazky
- 8000 deg sq
- 215 milionu objektu
- 9 TB obrazku
- 1.8 TB katalog

= U g r |
Z
e 3551A 4686A 6165A 7481A 8931A
e 22.0 22.2 22.2 213 20.5mag



SDSS DR5 Archiv

* Spektra (60GB 2D -170GB z,mereni)

- 5740 sq. 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



<} Spectrum Services for the VO - Microsoft Internet Explorer -0l =|
@Back ~ 3 ~ [x] [2] i« | /' Search -7 Favorites 4= | v o W] v gl | File Edit View Favorites Tools | gf

Address iEl 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

T 1.3DSS 1115944 .85+000000.00 [T 2.sDSS.J120008.29+016000.00 [T 3.s8DSSJ115923.80+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

5 50
40
30
20
10

0

1

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
<< Results | Finish == |




Specializované - Mikrococky

* MOA
- 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 — promenne
hvezdy a pod.



Large Synoptic Survey
Telescope LSST

Cerro Pachon, Chile

El Pefidn
Future site of the LSST
Gemini South 1




LSST (8.4m)

200 CCD 4kx4Kk,

32 kanalu (6400)

3.2 Gpix za 2 sec

64cm prumeér

3.5 deg FOV

30 TB/noc

2 TELOPS

detekce zmén do 60sec
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Near Earth Objects

» Inventory of solar system is incompl_ete .




LSST Survey

6-band Survey: ugrizy 320-1050 nm
NEO frequent revisits: grizy

Sky area covered: >20,000 deg?
0.2 arcsec / pixel

Each 10 sg.deg FOV revisited ~2000 times

Limiting magnitude: 26.5 AB magnitude @100

25 AB mag /visit = 2x15 seconds
Photometry precision: 0.01 mag requirement,

0.001 mag goal



LSST

Processing pipeline generates 108TB of 32-bit floating
point temporary image data, not archived

Calibrated images at 8 Gbps (36 TB/24
hours) +

Noise maps at 8 Gbps (36 TB/24 hours) +

Subtracted images at 8 Gbps (36 TB/24
hours) = 108TB/24 hours
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Shapelets

* Gaussian x polynomials
Orthonormal basis: Gauss-hermite series

Nice transformation properties (little mixing)
under

Translation
Rotation
Shear
Magnification

- Reasonable approximations to PSF & galaxies (?

- Closed-form expressions for convolutions

(Refregier 2003)
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The ESO Archive

Other ®WFCAM VST © VISTAmALMA

1800.00
1600.00
400.00
200.00

=k =k

1000.00
800.00
600.00

TeraBytes (compressed)

400.00
200.00

0.00
2004 2005 2006 2007 2008 2009 2010 2011 2012




Teorie — slozité modely

* 3D simulace
* Plna MHD

* VVelké simulace — data v TB, velké databaze na
vstupu (linelisty, site modelu)

* Turbulence ISM ...

* N-Casticové modely (cele galaxie, populace)
* Velkorozmerova struktura

* Al metody, NS, GA

* Vizualizace TB dat pomoci VR



Lavina dat

* Mooruv zakon chipy — zdvojeni 1.5 roku (1000/10 let)
* Data v astronomii — zdvojeni < 1 rok !

1E+12 Numbers/

| amt | 25002000
1E+10
1E+08 J
1E+06 //
10000 H//f
100 —_ el

1500 1600 1700 1800 1900 2000
Year



Lavina dat




Era digitalnich dat

* Multispektralni data (nova okna)

* syntéza udaju z ruznych zdroju

* digitalni data -archivy (IUE ULDA)

* 90. léta = web ruzné sluzby skyview, telnet
* ruzné formaty, jednotky, protokoly, GUI

* literatura = SIMBAD, ADS

* |[ntegrace archivu = MAST, ESO, ING



Demokratizace astronomie

* Digital divide (technologie ne, data ano)
* Data jealousy (pomine — psychologicky efekt)

* Data porizena a zpracovana strojove — pocit ze
Jjsou nevlastni, proprietary period max rok

* Vétsina projektu-volné ihned

* Keck archiv — co verejne (HIRES) je public
* Ale lavina dat

* Zdvojeni kazdy rok (Moore 18mesicu)



Pocatky VO

* idea VO konec 2000

® propojeni archivu

* jednotne rozhrani, datovy format pro prenos
* mnoho dat — distribuovane 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
;‘Zam%wg)r,lf for publishing and delivering services using

eir data’.

e 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
* transparentni prenos SOAP

* Web services (WS)

* VOregqistry (jako DNS)

* MySpace (sitovy home disk)

* protokoly (CGl services)

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

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



Technologie VO (SDSS)

* SDSS = SkyServer

* Skynode, SkyPortal (distribuovane query mezi
SkyNody)

* OpenSkyQuery

* ADQL

* XMATCH, REGION

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

* prenos dat nelze, pomaly - zpracovani na miste
* VOEvent (alerty)



Architektura VO

2 Discover Compute Publish Cullabnrateﬁ 2

Portals, User Interfaces, Tools

Virtual
QObservatory
Architecture

HTTE Services SUAF Services Grid Services

stateless, registered & zelt-describing £ persistant, authenticated

| Semantics (ICD) . : crossmatch

data mining

| Source

ol | Virtual Data

d¥SS d7l=
anmfysuRdg
IAGELON

Digital Librany : wiarkflow (pipelines)

L

Other registries |

AMLDC METS Luthentication & Authorization

Wy SPACE storage services

Databases, Persistency, Keplication

Disks, Tapes, CPUs, Fiber




Grid : Key Definitions

* The Grid concept is “coordinated resource
sharing and problem solving in dynamic, multi-
Institutional virtual organizations

- This sharing is, necessarily, highly controlled, with
resource providers and consumers defining clearly
and carefully just what is shared, who is allowed to

share, and the conditions under which sharing
OCCurs.

* A set of individuals and/or institutions defined
by such sharing rules form what we call a
virtual organization (VO ... VOrg)

lan Foster, Carl Kesselmann, Steven Tuecke in “Anatomy of the Grid”
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Nastroje VO-enabled

* Aladin

* VOPlot

* VOSpec
* SpecView
e SPLAT

* ViSiVio

* VOSED

e Sextractor — WESIX (Web Enabled Source
|dentification with Cross Matching)
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VOPIlot-Aladin
interoperability

A.Y.0 demonstration prototype
Load... Links... Plugins...
- - @[
| http:fiurania. et inglo: From b Farm=Flot+

CAn @ |durban & vol alhost &Y e &|Bugs &£]IUCAA & sav

Field: 07:15:13.00 +16:56:37.4
— _ :

View Functions Aladin Help

Astrographic Catalogue, Zones 02 to +31 degrees (Roeser 1950)

17 00 3




Building a query

AstroGrid Query Builder

SD55 Data Release 3 (AstroGrid D54)

b a0

\

_Chooser | “ree | adql/s | Adal/x |

ue
Query ¢ Select

Parameter
ltems a.ra, a.dec, au, a.g,
a.r, ali, a2, a.err_u,
A.Brr_d, a.err_r, a.err_i,
Security A.Brr_z, a.twpe
0= FhotoQbj as a
7 Where
¢ And
o a.ra Between 242 0 And 243 .6
o= g dec Between 4.1 And 551

.| SDSS Data Release 3 (AstryGrid DSA) |

s all prirmary and second akjects in the
bjall takble 1o a wiew

SpecLineMame

SpecZStatus

SpecsWarning

TiMask

Tile

TilingBoundan

Description

TilinghMask

SU-CIEE T

Link tothe ...

TiledTarget

arentiDy Fointer to p...

SpecOhbj

secOhjlD Pointer tof...

PhotoFamilyy

Shorthand ..

PhotoOhj

mag Shorthand ..

PhotoPrimary

mag Shorthand ..

PhotoSecondary

mag Shorthand ..

SpecLine

Column References

SpecPhoto

Galamy

Insert 5 references into "ltems” [
PH... mag/} Errorin mao...

o Error in koo

Diagnostics
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Ready-made -
FITS images |
Aladin o
Catalogues: ¢  [I ~¥%

_ + ¥ Non-thermal nebular
SpecFind = : radiocontinuum

-t Hot stellar ernission (various - Vollmer
Ol | Lines - | [ -
M [~ | FUSE, IUE catalogue)

engthk
[ | Dots - | [

[ M [ | Server | Title | Ra | Dec | Format | Select | Status |
(M | Doxs - | ] Far Ultrawi... |[IC418 FUSE (L&F) 5187 -12. 62967 [spectrum... [#] comipl. ..
Local File Fadio data: I 418 Spectrum. .. [2] comipl. ..
Local File IFAS Photometry Data: [ SPectrum... [2] comil. ..
|$ Local File IS0 PHT IC 418 spectrum. .. vl compl... &
Local File Z2MmA5E Photometry Data: |, SpeCctrum. .. [#] comipl
| Clear Cache | | Un z oorm | Display | | Res et | | Save Image |

r Wrapper Creator — HowTo — Aot |




Teoreticka VO (TVO)

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

* Prohlizeni simulacniho prostoru podle ruznych
0S — parametru, vyrezy na oblasti...

* Virtualni vesmir (AstroGrid)

* Formovani umelych galaxii, kulovych
hvezdokup — N casticové modely

* Srazky galaxii



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

SLAP Viewer Copyright ESAL, Spain

Server Selectar
@ SLAP Services

1ASD ]_Molecular line databases

LERMA —1
NIZT ATOMIC SPECTRA

CIELD SLAP

[¥] http: f fesavo02 8080/ cieloslapT oolKit/ cieloslap. jsp?

Range of Search (m)

Wavelength Start (44113461541 90677E-9] Wavel h End 44113461 8419067 7E-9]

Reset

Slap Services Output

[ CIELO SLAP |

Idm: Line wavelength [Idm:Source. [Source.co. [Source.co. [ [ Jidm:Li. Jidm: Jid [id Jidm: J0 ] ]
1.8627e-04% MOCLO6E |40 665963 |-0 01228 1P1 150 O
1.7768r-09 MOCLO6E (40 66963 1P1 150 OVl

1 8967 1e-03 MCC106E |40 86353 . 2. |2...

2.477593e-09 BCCL06E |40 66363 . 2. |2...

2. 21012e-09 MOCLIOGE |40 66963 . _ 351150

2.16028-0% MCC1068 |40 86983 . 1F1[150

2. 1807 1e-09 MCCLI06E |40 66363 3P1150
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Stellar populations are modeled with synthesis models

the IMF

stellar
spectra




Virtualni dalekohled

Vypocet na GRIDu (Superpocitaci)
Vizualizace dat ve 3D

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

Hledani vhodnych podobnosti ve VO

- Automaticky
- Chi*2 match
- NN analyza



N Body Simulations of
Globular Cluster Evolution
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N Body Simulations of
Globular Cluster
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Collimated Outflows from
AGN

s SC 1o

LY
Quasar 30175

VLA Gom image (c) NEAD 1298
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MHD Simulations of Collimated
Outflows from AGN - Virtual
Telescope Observations

L e o :
Radio
w) ; Electrons
i\ ——
Compare with VLA

Radio
Archives



MHD Simulations of Collimated
Outflows from AGN - Virtual
Telescope Observations

Compare with
Chandra Chandra Archives
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Véda predevsim

Nove objevy (publikace)

Hledani vztahu

Temna hmota ...

Granty na VO (Astrovirtel 2001)

Hledani vzacnych objektt (BD, Obscured QSO)
Vyvoj hvezd a galaxii, star formation regions
Kulové hvezdokupy

Upresneni Hubblovy konst.



Ukazky aplikaci

Objevy hnédych trpasliku (jako eps Ind)

Prechod od AGB k PN (100 novych k 200
dosud znamym pomoci VO)

Svételné krivky pomoci Al

SED (Spectrum Energy Distribution)
Bolometricka jasnost

Porovnani snimku (POSSI vs. POSSIIl) zmeny
Modelovani stelarnich populaci — spektra
Slunecni oblasti — vlastnosti podle polohy



ImageComparer

Fig. 3.— Red POSS-I and POSS-II images of Persson’s Star. The left image was taken in
October 1953, while the right image was taken in September 1991.




BDs discovered using VO

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

» SDSS: 15M obj.

.

Brown Dwarf Search Science
Standards Prototype: Real-Time Cross

Software & Services

puications _ Mlatching of Large Catalogs
Prototypes

> 2MASS: 160M obj.
» 300000 objects in common.

Scientific Motivation The search for brown dwarfs

Intemal

ey 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 i e o T
What is the NVO?  laborious and time consuming. This matching problem :“ i =f ..::u.'e 1 i

Science Objectives  is generic to many areas of astrophysics.

Data Resources A 5 -:'-.; PR ,fﬁ ay T_}'*’{,-“?_j'b i T4 :
_ o . Sloan Digital Sky Survey (SDSS) Early Data [ E T i e i A i ¢
DISGUSSIOMLISS Release (15 million objects) ' X Taraek W Yo
International VO i A L A 14 ¥ ol F, 5
VOForum . 2-Micron All Sky Survey (2MASS) 2nd r e, e T SLTE 4 ;%_: 451
Metadata (NCSA) Incremental Point Source Catalog 4‘1,.“'3*' R R K i
Other Links (162 million objects) & s e e L L U i
. . [ lﬂ-&&-"bﬁ B E“ R J'-."hi j 1.— f:._p_{.- .I!"
What the VO Brings Today, doing the matching of H:ﬁ*,.? ) PRy i N
these two large datasets is user-intensive and is i S an ,,H :",'?_ 1‘.;{'1 :q'f"ﬂ; » f'?‘"
Contact Us replicated by many different users. Also, the correlation ,E‘ﬁ"";: (NE g ‘-*1::1,1 N ey
Personnel of these two datasets can take years of CPU time if not E-;? o e fﬁ‘-t:,rg’.‘*, *r& . '_‘(_‘I:r' i
done correctly. The NVO brings two key aspects to . S e e AT
ZMASS 255

IAU GA, Prague, Aug 2006



Discovering field BDs with 2MASS/DENIS

» Region surveyed:
v' RA: 300° - 360° / DEC: -10° / -34°
v  RA: 210° - 270° / DEC: -1° / -13°
>

> Follow-up (IR imaging) already done. Analysis on-going.
Discovering field BDs with
2MASS/SDSS

> Region surveyed:
v' RA: 300° - 360° / DEC: 0° - 20°

> , one of them already identified as BD
(2004, Al, 127, 3553)

> Follow-up (IR imaging) foreseen for the coming weeks.

IAU GA, Prague, Aug 2006



The observational evidences

vE, [erg/viem’]

v" A high percentage of BDs
found in Star Forming Regions
show IR excesses

Normolized Flux

Normolized Flux

o

p Ooh GY310 _tll
|
|
|

[ o)
Y A e Aﬁﬂﬂéﬂw@d
6550 6555 6560 6565 6570 6575

v Ha double peak

v’ Scenario compatible with a disk
dissipation in a timescale similarto T

Tauris.

IAU GA, Prague, Aug 2006



Study Results
it o R

B vV R ¥ ___H Ks 3.6um 4.5um 5.8 um

zphot = 2.52
Age = 500 Myr
Stellar mass = 9.9e10° M_,

Reduced chi-sq = 1.04
SFR current = 0.79 M, yr’

n

02/10/07 Paresh Prema, IoA, Cambridge, UK. IAU At 76



NVO Science - Some
DEINPIES

® Radio-Loud AGN in the SDSS

- Best et al. 2005
- Cross Match SDSS DR2, NVSS, FIR

- SDSS Spectral Data
- 2712 Radio Galaxies

- Radio Emission Due to
AGN vs Star Bursts
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NVO Science - Some

Examples

® |s There an AGN — Starburst Connection?
- (Heckman et al.2006)

- Does a Common Accretion Torus Produce Both?
- Both Phenomena Produce X-rays

- Cross Correlate 80,000 X-ray Sources with >
500,000 Galaxies (with z) From SDSS DR4

- Look for Common Hosts
- Look for Evolution with Redshift
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NVO Science - Some

Examples

® Detecting Embedded Intermediate Mass

Stars
- (Kerton et al. 20006)

- Star of 5-10 Mo — At Boundary Between Solar
Type and Very Massive Stars

® Hence Crossover of Different Physical Processes
- Young B Stars Buried in Molecular Clouds

- Radio + mm Spectral Line Surveys + 2MASS,
IRAS

- Data Cube Analysis (x-y-A)
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NVO Science - Some

Examples
®* Merging Galaxies
- (Allam et al. 2006)
- Galaxy Mergers: Create Starbursts, Form Central

CD’s in Clusters, Feed AGN, Produce ULIRGS....

- Optical (SDSS) Surveys Bias toward High SFR
- IR Traces Mass Distribution (Red Stars)

- Search 2MASS XSC (1.6M Galaxies)
® Expect ~ 30,000 Merging Pairs
- Do Multi Wavelength Followup
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Vyhrady k VO

* Zamerene na technologie a SW

* Kvalita dat — garbage in - garbage out

* Astronomove chteji vedu predevsim

* Kdo vilastni data — co s daty v PP pri dotazu PI1?

* Lide se nebudou chtit lacino vzdat — data
platidlo, prestiz, konkurencni vyhoda

* Jak dat kredit ? Komu ?



What is a VO
comBIiant archive?

The VO needs data [ astronomical data centres lie at its
foundation

The VO cannot (and does not) dictate how to manage an
archive

The VO requires data centres to have a “VO-layer” to:
“translate” any locally defined parameter to the standard (IVOA
compliant) ones (e.g., RA can be called in many different ways)
hide any observatory/telescope/instrument specific detail and
work 1n astronomical units: e.g., wavelength range/band (not
grism or filter name), spectral resolution, field of view, limiting
magnitude [1 provide the right meta-data (data about data)

The VO will work at best with high level “science-ready
data [ data centres should make an effort to provide
such data

7



Je bajecné byt u nové revoluce
v astronomii
Zucastnit se miizete i VY!

Staci jen Internet a rychlé PC
Veskery SW i data jsou
ZDARMA!

Muzeme byt plnohotnotnymi
partnery po vstupu do ESO
(EURO-VO)



Zapojeni CR - CZVO

Nabidka zapojeni do EURO-VO
Projekt EU FPG
Prave zacCina
Pomoc expertu vytvorit VO-compat archivy
Zapojeni — navrh
- Narodni portal — shrnuti zdroju dat
- Aplikace se zamerenim na stelarni astronomii

- Teoretické modely do TVO



Immense amounts of data are being
produced by large telescopes using
large area detectors.

Terabytes of data are now available,
and Petabytes will soon be available
from frequent all sky imaging

Vast databases are also being
produced through simulations.



Wavelength Coverage,
Resolution

The data spans the
electromagnetic spectrum from

the radio to the gamma-ray
region.
Obtaining, analysing and interpreting
the data in different wavebands and at
different resolutions involves highly
specialised instruments and
techniques.

The astronomer needs new holistic
tools for using this wealth of data.



The Digital Divide in Astronomy-

Immense databases, electronic archives of
scientific periodicals are available free.

The latest research is available through
preprints.

Virtual Observatory tools will make all this
highly accessible and usable.



%ﬁ; astronomers lack the bandwidth,
expertise and the environment to make use
of these riches...

There is resistance to the use of new
concepts and tools...

There are reservations about exposing data...



