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SurveysSurveys

Survey (noun): Survey (noun): 1. a detailed 1. a detailed 
examination or investigation, e.g., to examination or investigation, e.g., to 
find out public opinion or customer find out public opinion or customer 
preferencepreference

For us: Astronomical Survey: For us: Astronomical Survey: Study Study 
of regions of the sky using telescopes of regions of the sky using telescopes 
for imaging or mapping thosefor imaging or mapping those
Astronomical CatalogsAstronomical Catalogs
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SurveysSurveys

HighHigh--EnergiesEnergies
RASSRASS

OpticalOptical
PalomarPalomar
Digitized Sky SurveyDigitized Sky Survey
Sloan Digital Sky Sloan Digital Sky 
Survey Survey 
……

InfraInfra--RedRed
IRASIRAS
22--micron Allmicron All--Sky Sky 
SurveySurvey
AkariAkari SurveySurvey

RadioRadio
NVSSNVSS
WENSSWENSS
CLASSCLASS
Ohio Sky SurveyOhio Sky Survey
……

MultiMulti--WavelengthWavelength
GOODSGOODS
COSMOSCOSMOS
……

http://www.sdss.org/
http://www.sdss.org/
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Radio Surveys: HistoryRadio Surveys: History
Optical astronomers have Optical astronomers have 
their catalogs since agestheir catalogs since ages

UranometriaUranometria, Johann , Johann 
Bayer (1603)Bayer (1603)
Star Atlas, Star Atlas, FlamsteedFlamsteed
(1725)(1725)
Messier Catalog (1781): Messier Catalog (1781): 
MnnnMnnn
Bonner Bonner DurchmusterungDurchmusterung ()()
New General Catalogue New General Catalogue 
(1880s): (1880s): NGCnnnnNGCnnnn
Henry Draper Catalogue Henry Draper Catalogue 
(1918(1918--1924): 1924): HDnnnnnnHDnnnnnn
Uppsala General Catalogue Uppsala General Catalogue 
(1973), (1973), UGCnnnnnUGCnnnnn
HipparcosHipparcos Catalogue Catalogue 
(1997) (1997) ……

Radio Astronomy was born Radio Astronomy was born 
in the 1930sin the 1930s
First images were First images were 
performed by Grote performed by Grote ReberReber
Construction of the first Construction of the first 
large telescopes.  First large telescopes.  First 
surveys performed:surveys performed:

Cambridge (2C, 3C, 4C)Cambridge (2C, 3C, 4C)
ParkesParkes Telescope Telescope 
((PKSnnnnPKSnnnn−−nnnnnn))
NRAO 300NRAO 300--ft Telescope ft Telescope 
((NRAOnnnNRAOnnn))

Advances in sensitivity, Advances in sensitivity, 
data acquisition, more data acquisition, more 
specificalspecifical surveyssurveys
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Ingredients of the radio skyIngredients of the radio sky

Galactic continuum radiationGalactic continuum radiation
Magnetic field and cosmic Magnetic field and cosmic 
rays: synchrotron rays: synchrotron 
((αα == −−0.55)0.55)

Interstellar mediumInterstellar medium
Spectral lines: Neutral H (HI) Spectral lines: Neutral H (HI) 
at at λλ21 cm, ionized H (HII), 21 cm, ionized H (HII), 
rotational and rotational and vibrationalvibrational
lines for another molecules lines for another molecules 
(O(O22, N, N22, CH, CH44, CO, CO22, etc.), etc.)
Supernova remnants: Supernova remnants: 
synchrotron synchrotron 

StarsStars
CircumstellarCircumstellar masers (masers (SiOSiO, , 
HH22O, OH)O, OH)
NovaeNovae
Binaries and flare stars Binaries and flare stars 
(recurrent novae, X(recurrent novae, X--ray ray 
binaries): nonbinaries): non--thermalthermal

PulsarsPulsars
Neutron stars emitting Neutron stars emitting 
coherent radiation with coherent radiation with αα = = --
22±±11

Radio galaxies and quasarsRadio galaxies and quasars
Radio galaxy lobes: Radio galaxy lobes: 
synchrotronsynchrotron
AGN cores: synchrotron, flat AGN cores: synchrotron, flat 
spectrum (parts selfspectrum (parts self--
absorbed)absorbed)

Cosmic microwave Cosmic microwave 
backgroundbackground

Thermal radiation from the Thermal radiation from the 
Big BangBig Bang
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The sky at 1.4 GHz at 45The sky at 1.4 GHz at 45″″
resolutionresolution
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The sky at 1.4 GHz at 45The sky at 1.4 GHz at 45″″
resolutionresolution
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Flux density versus Flux density versus 
luminosity of radio luminosity of radio 

sourcessources

Evolution 10Evolution 10×× in in 
luminosity luminosity →→ few few 
nearby sources,      nearby sources,      
<z> ~ 1 (cosmic <z> ~ 1 (cosmic 
downsizing)downsizing)
““shellshell”” →→ L L ∝∝ SS
AGNsAGNs at high L, Sat high L, S
StarStar--forming forming 
galaxies at low L, Sgalaxies at low L, S

AGNAGN

StarsStars

AGNAGN

StarsStars
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Low Luminosity: Low Luminosity: 
StarStar--forming Galaxiesforming Galaxies

freefree--freefree

synchrotronsynchrotron
dustdust

FIR/Radio Correlation 
for Starburst Galaxies
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Classes of Radio SurveysClasses of Radio Surveys

Blind Surveys: Blind Surveys: 
(parts of) all(parts of) all--sky surveys like NVSS, sky surveys like NVSS, 
WENSS, etc.WENSS, etc.

Targeted surveys: Targeted surveys: 
deep surveys (ATLAS, CDF)deep surveys (ATLAS, CDF)
imaging of celestial fauna (HI)imaging of celestial fauna (HI)
most VLBI surveys (CJF, 2cmS/MOJAVE, most VLBI surveys (CJF, 2cmS/MOJAVE, 
TANAMI)TANAMI)
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VLA

Effelsberg

WSRT

MOSTGMRT

ToysToys

VLBA MERLIN
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Blind SurveysBlind Surveys

Covering almost the entire sky below Covering almost the entire sky below 
1.4 GHz1.4 GHz
Typical resolution of 50Typical resolution of 50″″
RootRoot--meanmean--square noise of the order square noise of the order 
of mJyof mJy
Provide post stamps (JPG/FITS files)Provide post stamps (JPG/FITS files)
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Bonn 408 MHz SurveyBonn 408 MHz Survey

HaslamHaslam et al. 1974; et al. 1974; JodrellJodrell Bank 250Bank 250--ft + ft + 
Effelsberg 100Effelsberg 100--m + m + ParkesParkes 6464--mm
““ClassicalClassical”” picture picture 

http://www.mpifrhttp://www.mpifr--bonn.mpg.de/survey.htmlbonn.mpg.de/survey.html
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The newer Cambridge SurveysThe newer Cambridge Surveys

6C6C 151 MHz151 MHz 0.3 0.3 JyJy 4.24.2′′ ××4.24.2′′ cosec cosec δδ 2.8 2.8 SrSr Hales et al. 1993Hales et al. 1993

7070″″ ×× 7070″″ cosec cosec δδ

4.54.5′′ ××4.54.5′′ cosec cosec δδ8C8C 38 MHz38 MHz 1 1 JyJy 0.8 0.8 SrSr Rees 1990Rees 1990

7C7C 151 MHz151 MHz 0.15 0.15 JyJy 4 4 SrSr VisserVisser et al. 1996et al. 1996

9C9C 15 GHz15 GHz 0.01 0.01 JyJy 0.15 0.15 
SrSr

WaldramWaldram et al. et al. 
20032003

Ryle Telescope (15 GHz)CLFST 8CCLFST 6C/7C
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Main Blind Surveys of the Main Blind Surveys of the 
Nearby UniverseNearby Universe

NVSSNVSS 1.4 GHz1.4 GHz 2.5 mJy2.5 mJy 10.3 10.3 SrSr Condon et al. 1998Condon et al. 1998

SUMSSSUMSS 843 MHz843 MHz 5 mJy5 mJy 6 6 SrSr Bock et al. 1999Bock et al. 1999

WISHWISH 352 MHz352 MHz 18 mJy18 mJy 1.6 1.6 SrSr De De BreuckBreuck et al. 2002et al. 2002

FIRSTFIRST 1.4 GHz1.4 GHz 1 mJy1 mJy 2.6 2.6 SrSr Becker et al. 1995Becker et al. 1995

WENSSWENSS 330 MHz330 MHz 18 mJy18 mJy 3.1 3.1 SrSr RengelinkRengelink et al. 1997et al. 1997

VLSSVLSS 74 MHz74 MHz 500 mJy500 mJy 9.4 9.4 SrSr Cohen et al. 2006Cohen et al. 2006

Low redshift surveysLow redshift surveys
For distant sources, new instruments are needed For distant sources, new instruments are needed 
to get the whole sky population (EVLA, SKA)to get the whole sky population (EVLA, SKA)
Low freq. observations are biased towardsLow freq. observations are biased towards
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NVSSNVSS
NRAO VLA Sky SurveyNRAO VLA Sky Survey

Entire sky north of Entire sky north of −−4040°°, at , at 
4545″″ resolution and 2.5 resolution and 2.5 
mJy/beam limit.mJy/beam limit.
2326 42326 4°° ×× 44°° continuum continuum 
cubes (Stokes I, Q, V) and cubes (Stokes I, Q, V) and 
1.8 Mio discrete sources1.8 Mio discrete sources
Most used and complete sky Most used and complete sky 
surveysurvey

http://http://www.cv.nrao.edu/nvss/postage.shtmlwww.cv.nrao.edu/nvss/postage.shtml
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FIRST FIRST 
Faint Images of the Radio Sky at TwentyFaint Images of the Radio Sky at Twenty--cmcm

High resolution (5High resolution (5″″) of the north ) of the north 
Galactic cap at 1400 MHz, above 1 Galactic cap at 1400 MHz, above 1 
mJy/beammJy/beam
816000 sources816000 sources
Extension to SouthExtension to South

http://http://sundog.stsci.edu/top.htmlsundog.stsci.edu/top.html
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FIRST FIRST 
Sky Sky 

CoverageCoverage
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VLSSVLSS
VLA LowVLA Low--Frequency Sky SurveyFrequency Sky Survey

Formerly known as Formerly known as 
4MASS4MASS
74 MHz (74 MHz (λλ4m), 804m), 80″″
resolution, 0.1 resolution, 0.1 
JyJy/beam noise/beam noise
70000 sources 70000 sources 
Special analysis Special analysis 
needed due to needed due to 
ionosphere; ionosphere; 
sidelobesidelobe confusionconfusion

http://http://lwa.nrl.navy.millwa.nrl.navy.mil/VLSS//VLSS/

3°
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VLSS Sample ImagesVLSS Sample Images
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SUMSSSUMSS
Sidney University Sidney University MolongloMolonglo Sky SurveySky Survey

Southern sky Southern sky 
below below −−3030°° and and 
|b|>10|b|>10°°, 843 MHz, 843 MHz

complemented by complemented by 
MGPSMGPS--2 at the 2 at the 
galactic plane galactic plane 
(Murphy et al. 2007, (Murphy et al. 2007, 
MNRAS, 382, 382)MNRAS, 382, 382)

Similar to NVSS in Similar to NVSS in 
resolution and resolution and 
sensitivitysensitivity
211000 sources211000 sources

http://www.physics.usyd.edu.au/sifa/Main/SUMSS
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WENSSWENSS
WesterborkWesterbork Northern Sky SurveyNorthern Sky Survey

Northern sky, Northern sky, δδ >> +30+30°°, , 
326326 MHz, (54MHz, (54″″ ×× 5454″″ ⁄⁄
sinsin δδ) resolution, 230000 ) resolution, 230000 
sources stronger than sources stronger than 
1818 mJymJy
Extended to the South Extended to the South 
(WISH)(WISH)

http://http://www.astron.nl/wow/testcode.php?surveywww.astron.nl/wow/testcode.php?survey=1=1

Extended sources
Rengelink et al. 1997
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WISH WISH 
WesterborkWesterbork in the Southern Hemisphere surveyin the Southern Hemisphere survey

Extension of WENSS to the South, Extension of WENSS to the South, 
−−2626°° << δδ << −−99°°, |b|, |b| >> 1010°°, , 
resolution of (54resolution of (54″″ ×× 5454″″/ sin / sin δδ), flux ), flux 
density limit at 18 mJydensity limit at 18 mJy

http://http://www.astron.nl/wow/testcode.php?surveywww.astron.nl/wow/testcode.php?survey=2=2
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Targeted SurveysTargeted Surveys

Deep field surveys: commonly with a Deep field surveys: commonly with a 
multimulti--band approachband approach
Stamp collection (and movie Stamp collection (and movie 
making): VLBI monitoring surveys, making): VLBI monitoring surveys, 
HI images, HI images, polarisationpolarisation

ExamplesExamples……
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CLASSCLASS
Cosmic Lens AllCosmic Lens All--Sky SurveySky Survey

11000 VLA snapshots at 8.4 11000 VLA snapshots at 8.4 
GHz of sources with flat radio GHz of sources with flat radio 
spectra (spectra (αα(1.4(1.4--5) GHz5) GHz >> −−0.5) and 0.5) and 
SS >> 3030 mJy at 5 GHz; resolution mJy at 5 GHz; resolution 
of 0.2of 0.2″″
Sources checked for evidence of Sources checked for evidence of 
gravgrav. . lensinglensing (22 were found)(22 were found)
Extension of JVAS (1992)Extension of JVAS (1992)
FollowFollow--up observations with up observations with 
MERLIN and the VLBAMERLIN and the VLBA

http://www.jb.man.ac.uk/research/gravlens/class/class.html
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CRATESCRATES
Flat Spectrum Radio Source CatalogFlat Spectrum Radio Source Catalog

8.4 GHz survey of 11000 bright flat8.4 GHz survey of 11000 bright flat--
spectrum sources above 65 mJy (at 4.8 spectrum sources above 65 mJy (at 4.8 
GHz) with VLA & ATCAGHz) with VLA & ATCA
Positions, subPositions, sub--arcsecondarcsecond structures and structures and 
spectral indicesspectral indices

http://astro.stanford.edu/CRATES/

H
ea

le
y 

et
 a

l.
 2

0
0
7



07/01/2009 28
Eduardo Ros

Multiwavelength Summer School

VLAVLA--COSMOSCOSMOS
Cosmic Evolution Survey with the HSTCosmic Evolution Survey with the HST

COSMOSCOSMOS field: field: 
XX--ray to mm ray to mm 
survey survey 
including VLA including VLA 
observations:observations:

1.51.5″″ resolution, resolution, 
10 10 μμJyJy, 1.4 GHz, 1.4 GHz
2 square degree 2 square degree 
deep fielddeep field
3500 sources3500 sources

http://www.mpia-hd.mpg.de/COSMOS/

http://cosmos.astro.caltech.edu/
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THINGSTHINGS
The HI Nearby Galaxy SurveyThe HI Nearby Galaxy Survey
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Spitzer Extragalactic firstSpitzer Extragalactic first--
look Surveylook Survey

GMRT 610GMRT 610--MHz MHz 
observationsobservations
4 sq. deg, 4 sq. deg, 
5.85.8″″ ×× 4.74.7″″
resolution at P.A. resolution at P.A. 
6060°°, 30, 30 μμJyJy rmsrms
noisenoise
3944 sources3944 sources

http://www.mrao.cam.ac.uk/surveys/GMRT/FLS/
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HIPASSHIPASS
HI HI ParkesParkes Archive Sky SurveyArchive Sky Survey

Neutral Neutral HidrogenHidrogen survey in the Southsurvey in the South

http://http://www.atnf.csiro.au/research/multibeam/releasewww.atnf.csiro.au/research/multibeam/release//
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VLBI SurveysVLBI Surveys

Designed to provide Designed to provide milliarcsecondmilliarcsecond
resolution images of compact resolution images of compact 
sources (usually AGN)sources (usually AGN)
Extensive surveys to get one image Extensive surveys to get one image 
of a large sample of sources (ICRF, of a large sample of sources (ICRF, 
VIPS, VCS)VIPS, VCS)
Intensive surveys to monitor the Intensive surveys to monitor the 
structural evolution of selected structural evolution of selected 
sources (CJF, MOJAVE, TANAMI)sources (CJF, MOJAVE, TANAMI)
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VLBI SurveysVLBI Surveys
CJFCJF 18/6 cm18/6 cm 293293 CompleteComplete Pollack et al. 2003Pollack et al. 2003

ICRF/RDVICRF/RDV 13/3.6 cm13/3.6 cm ~500~500 Ojha et al. 2004Ojha et al. 2004

VLBA Cal. VLBA Cal. SurvSurv.. 13/3.6 cm13/3.6 cm >3400>3400 Open, completeOpen, complete Kovalev et al. 2007Kovalev et al. 2007

VSOP/VLBAVSOP/VLBA 6 cm6 cm 374374 FomalontFomalont et al. 2000et al. 2000

VSOP SurveyVSOP Survey 6 cm6 cm ~300~300 Dodson et al. 2008Dodson et al. 2008

VIPSVIPS 6 cm6 cm 11271127 OpenOpen HelmboldtHelmboldt et al. 2007et al. 2007

2 cm Survey2 cm Survey 2 cm2 cm 250250 Open, completeOpen, complete Kellermann et al. 1998Kellermann et al. 1998

MOJAVEMOJAVE 2 cm2 cm ≥≥133133 Open, completeOpen, complete Lister et al. 2009Lister et al. 2009

VERA FSS / VERA FSS / GaPSGaPS 1.35 cm1.35 cm >500>500 PetrovPetrov et al. 2007et al. 2007

ICRFextICRFext 1.35 / 0.7 cm1.35 / 0.7 cm ~100~100 LanyiLanyi et al. 2005et al. 2005

GMVAGMVA 3 mm3 mm 123123 Lee et al. 2008Lee et al. 2008

List compiled by Y.Y.Kovalev (2008)
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VCSVCS
NRAO VLBA Calibrator Source SurveyNRAO VLBA Calibrator Source Survey

Sample of compact radio sources in the Sample of compact radio sources in the 
Northern skyNorthern sky
Needed for Needed for astrometricalastrometrical, , geodeticalgeodetical and and 
astrophysical applicationsastrophysical applications

http://astrogeo.org/vcs/

Probability 
of finding a 
calibrator 
source
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VIPSVIPS
The VLBA Imaging and The VLBA Imaging and PolarimetryPolarimetry SurveySurvey

5 GHz and 15 GHz imaging of 1100 5 GHz and 15 GHz imaging of 1100 
AGN with the VLBAAGN with the VLBA
Parent sample: CLASS crossed with Parent sample: CLASS crossed with 
SDSSSDSS
OneOne--epoch survey, paving the way to epoch survey, paving the way to 
Fermi observationsFermi observations

(Taylor et al. 2007, (Taylor et al. 2007, ApJApJ 658, 203)658, 203)

http://www.phys.unm.edu/~gbtaylor/VIPS/
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2cm Survey / MOJAVE2cm Survey / MOJAVE
Study of over 200 sources at 15 GHz with Study of over 200 sources at 15 GHz with 
the VLBA at 1the VLBA at 1--mas resolutionmas resolution
Database collected since 1994Database collected since 1994
Data on the brightest radio AGN in the Data on the brightest radio AGN in the 
Northern sky available in the webNorthern sky available in the web

Images, visibility data, moviesImages, visibility data, movies
Radio flux densities and spectraRadio flux densities and spectra
Kinematics plotsKinematics plots

See Lister et al. 2009See Lister et al. 2009

http://www.physics.purdue.edu/MOJAVE/
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TANAMITANAMI
Tracking AGN with Austral Tracking AGN with Austral MilliarcsecondMilliarcsecond InterferometryInterferometry

Monitoring of Southern Monitoring of Southern 
Sources at 8.4 GHz and Sources at 8.4 GHz and 
22 GHz22 GHz
40 initial sources 40 initial sources 
observed, adding up to observed, adding up to 
80 new ones80 new ones
Observations started in Observations started in 
November 2007 with the November 2007 with the 
Australian Long Baseline Australian Long Baseline 
Array and some Array and some 
additional antennasadditional antennas

(Ojha et al. 2009, A&A submitted)(Ojha et al. 2009, A&A submitted)

Image: 
Google Earth

http://pulsar.sternwarte.uni-erlangen.de/tanami/
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Images: NASA & MPIfR

LAT (20 MeV-300 GeV)

VLBI Surveys in the VLBI Surveys in the 
FermiFermi eraera

AGN nature, compact jet AGN nature, compact jet 
emissionemission
CrossCross--correlation: correlation: 
compactness/ variability/ compactness/ variability/ 
viewing angle vs. viewing angle vs. γγ--ray ray 
emissionemission
Relating the Relating the γγ--ray flares ray flares 
(detection, light curves) (detection, light curves) 
with the feature ejection in with the feature ejection in 
AGN jetsAGN jets
See Lister et al. (2009), Kovalev et See Lister et al. (2009), Kovalev et 
al. (2009), Savolainen et al. (in al. (2009), Savolainen et al. (in 
preparation)preparation)
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Using Data ArchivesUsing Data Archives

Categories:Categories:
Publication archive (ADS, Publication archive (ADS, arXivarXiv))
Data interface (Data interface (SimbadSimbad, NED), NED)
Data archives (Observatories, Virtual Data archives (Observatories, Virtual 
Observatory)Observatory)

If you know which data you need, go If you know which data you need, go 
directly to the facility portal (see next directly to the facility portal (see next 
slide) slide) 
One step above: use the Virtual One step above: use the Virtual 
ObservatoryObservatory
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Direct data archivesDirect data archives
EVN EVN 

http://archive.jive.nl/scripts/listarch.phphttp://archive.jive.nl/scripts/listarch.php
http://http://db.ira.inaf.it/evndb.ira.inaf.it/evn//

VLBA VLBA 
http://http://vlba.nrao.edu/astro/archivevlba.nrao.edu/astro/archive

MERLIN MERLIN 
http://www.merlin.ac.uk/archivehttp://www.merlin.ac.uk/archive

VLA VLA 
http://www.vla.nrao.edu/astro/#D9http://www.vla.nrao.edu/astro/#D9

GMRT GMRT 
http://neptune.gmrt.ncra.tifr.res.in/obsastro/http://neptune.gmrt.ncra.tifr.res.in/obsastro/

WSRT WSRT 
http://www.astron.nl/p/WSRT4.htmhttp://www.astron.nl/p/WSRT4.htm

ATCA ATCA 
http://atoa.atnf.csiro.au/http://atoa.atnf.csiro.au/

IRAM IRAM 
http://iram.fr/IRAMFR/PDB/arch.htmlhttp://iram.fr/IRAMFR/PDB/arch.html

http://archive.jive.nl/scripts/listarch.php
http://db.ira.inaf.it/evn/
http://vlba.nrao.edu/astro/archive
http://www.merlin.ac.uk/archive
http://www.vla.nrao.edu/astro/#D9
http://neptune.gmrt.ncra.tifr.res.in/obsastro/
http://www.astron.nl/p/WSRT4.htm
http://atoa.atnf.csiro.au/
http://iram.fr/IRAMFR/PDB/arch.html
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SIMBADSIMBAD

Astronomical database providingAstronomical database providing
Basic dataBasic data
CrossCross--identificationsidentifications
BibliographyBibliography
MeasurementsMeasurements

Web interface and batch mode possibleWeb interface and batch mode possible
Linked to Linked to VizieRVizieR (Catalogue Service) and (Catalogue Service) and 
AladinAladin (Sky Atlas Viewer)(Sky Atlas Viewer)
All objects outside the Solar SystemAll objects outside the Solar System

http://simbad.uhttp://simbad.u--strasbg.frstrasbg.fr//
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SIMBADSIMBAD
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SIMBAD querySIMBAD query
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SIMBADSIMBAD

Basic data

Identifiers

Plots and images

Bibliographical
references

Measurements

External archives

Source Query: MSource Query: M 8787
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NEDNED
NASA/IPAC Extragalactic DatabaseNASA/IPAC Extragalactic Database

Database of extragalactic objects Database of extragalactic objects 
including:including:

CrossCross--identifications of namesidentifications of names
Positions, Positions, redshiftsredshifts
Basic dataBasic data
Bibliographical referencesBibliographical references
Images from 2MASS, DSS, etc.Images from 2MASS, DSS, etc.

Web interface, batch modeWeb interface, batch mode

http://http://ned.ipac.caltech.eduned.ipac.caltech.edu//
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NEDNED
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Index, SED

Source list

Coordinates

z-independent distances

Foreground galactic extinction

Cross-identifications

Basic data

Quantities derived from z

External archives

NEDNED

Source Source 
Query: Query: 
MM 8787
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NEDNED

Source Source 
Query: Query: 
MM 8787
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Virtual Virtual 
ObservatoryObservatory

Idea: all the WorldIdea: all the World’’s astronomical data are s astronomical data are 
transparently useable as the WWWtransparently useable as the WWW
Metadata standards needed (Metadata standards needed (VOTablesVOTables replacing replacing 
FITS)FITS)
Coordinated by the International Virtual Coordinated by the International Virtual 
Observatory AllianceObservatory Alliance
European Virtual Observatory: EuroEuropean Virtual Observatory: Euro--VOVO
National Sites: National Sites: 

German Astron. VO (GAVO: German Astron. VO (GAVO: http://www.ghttp://www.g--vo.orgvo.org))
Australian VO (AVO: Australian VO (AVO: http://aushttp://aus--vo.org/vo.org/))
USA USA NatnlNatnl. VO (NVO: . VO (NVO: 
http://www.virtualobservatory.net/http://www.virtualobservatory.net/))
……

http://www.g-vo.org/
http://aus-vo.org/
http://www.virtualobservatory.net/
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Virtual Virtual 
ObservatoryObservatory

Idea: all the WorldIdea: all the World’’s astronomical data are s astronomical data are 
transparently useable as the WWWtransparently useable as the WWW
Metadata standards needed (Metadata standards needed (VOTablesVOTables replacing replacing 
FITS)FITS)
Coordinated by the International Virtual Coordinated by the International Virtual 
Observatory AllianceObservatory Alliance
European Virtual Observatory: EuroEuropean Virtual Observatory: Euro--VOVO
National Sites: National Sites: 

German Astron. VO (GAVO: German Astron. VO (GAVO: http://www.ghttp://www.g--vo.orgvo.org))
Australian VO (AVO: Australian VO (AVO: http://aushttp://aus--vo.org/vo.org/))
USA USA NatnlNatnl. VO (NVO: . VO (NVO: 
http://www.virtualobservatory.net/http://www.virtualobservatory.net/))
……

See M. A
llen Lectu

re on Ju
ly 9

th

http://www.g-vo.org/
http://aus-vo.org/
http://www.virtualobservatory.net/
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AstroGridAstroGrid

Portal to the Virtual ObservatoryPortal to the Virtual Observatory
Desktop Applications SuiteDesktop Applications Suite
TOPCATTOPCAT
AstroGridAstroGrid Python available, so you Python available, so you 
can create your own applicationscan create your own applications

http://http://www.astrogrid.orgwww.astrogrid.org
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Virtual Observatory: Virtual Observatory: 
ViewersViewers

TOPCATTOPCAT http://http://www.star.bris.ac.uk/~mbt/topcatwww.star.bris.ac.uk/~mbt/topcat//

AladinAladin http://aladin.uhttp://aladin.u--strasbg.frstrasbg.fr//

VOSpecVOSpec http://http://esavo.esa.int/vospecesavo.esa.int/vospec//

SkyViewSkyView http://http://skyview.gsfc.nasa.govskyview.gsfc.nasa.gov//

DataScopeDataScope http://heasarc.gsfc.nasa.gov/cgihttp://heasarc.gsfc.nasa.gov/cgi--bin/vo/datascope/init.plbin/vo/datascope/init.pl

http://heasarc.gsfc.nasa.gov/cgi-bin/vo/datascope/init.pl
http://skyview.gsfc.nasa.gov/
http://esavo.esa.int/vospec/
http://aladin.u-strasbg.fr/
http://www.star.bris.ac.uk/~mbt/topcat/
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TOPCATTOPCAT
Tool for Tool for OPerationsOPerations on Catalogues And Tableson Catalogues And Tables

Interactive graphical Interactive graphical 
viewer and editor for viewer and editor for 
tabular datatabular data
JAVA script as part of JAVA script as part of 
AstroGridAstroGrid
Fast access to large Fast access to large 
data sets, data sets, 
manipulation, plotting manipulation, plotting 
features, statistical features, statistical 
tools, interface with tools, interface with 
other applications other applications 
(SAMP, PLASTIC)(SAMP, PLASTIC)

http://http://www.star.bris.ac.uk/~mbt/topcatwww.star.bris.ac.uk/~mbt/topcat//
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Things you can doThings you can do

Finding data for a new sourceFinding data for a new source
Checking all available data in all Checking all available data in all 
wavelength and resolution available wavelength and resolution available 
observationsobservations
Cross correlating catalogsCross correlating catalogs
Visualizing a catalogVisualizing a catalog
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Finding radio data:Finding radio data:
choosing the telescopechoosing the telescope

North or south?North or south?
Dec >Dec >--40 40 VLA/VLBAVLA/VLBA

Dec> 0 Dec> 0 MERLINMERLIN

Dec <Dec <--30 30 ATCAATCA

Desired resolution & source size?Desired resolution & source size?
VLA/ATCA: VLA/ATCA: arcsecondarcsecond to arcmin resolution to arcmin resolution 
over few to 10s of over few to 10s of arcminutesarcminutes
MERLIN: 10s of MERLIN: 10s of milliarcsecondsmilliarcseconds resolution over resolution over 
arcminarcmin
VLBA: VLBA: milliarcsecondmilliarcsecond resolution over resolution over 
arcsecondsarcseconds
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Example: data Example: data 
extractionextraction

Use the VLA Use the VLA 
((NRAONRAO’’ss
workhorse, workhorse, 
with 3 Tb with 3 Tb 
data)data)

http://http://archive.cv.nrao.eduarchive.cv.nrao.edu//
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Finding radio Finding radio 
datadata

Checking the VLA Checking the VLA 
archivearchive
Search bySearch by

Source name Source name 
(SIMBAD) or (SIMBAD) or 
position & radiusposition & radius
VLA configurationVLA configuration
Observing frequencyObserving frequency

Check Summary Check Summary 
TableTable……
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The VLA ArchiveThe VLA Archive

Returns:Returns:
DateDate
Obs. FrequencyObs. Frequency
ConfigurationConfiguration
Field of ViewField of View
ResolutionResolution

Largest angular scaleLargest angular scale
Time on sourceTime on source
TheorTheor. . rmsrms noisenoise
No of channelsNo of channels
BandwidthBandwidth
StokesStokes
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Dealing with data:Dealing with data:
a first looka first look

The archives send raw The archives send raw uvuv--data, not imagesdata, not images
Quick & dirty processing: VLARUN, VLBARUN Quick & dirty processing: VLARUN, VLBARUN 

can get reasonable quickcan get reasonable quick--look images in a few minutes, look images in a few minutes, 
with no special blackwith no special black--belt qualificationbelt qualification

Steps:Steps:
AIPSAIPS
Load in data (FILLM)Load in data (FILLM)
Set array configuration; image size; depth of Set array configuration; image size; depth of 
deconvolutiondeconvolution
VLARUN VLARUN calibrated data & imagescalibrated data & images
Write them out (FITTP)Write them out (FITTP)
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Checking which dataChecking which data
Resolution Resolution vsvs missing structuremissing structure

VLA array configuration choice to be made carefully (A to D)VLA array configuration choice to be made carefully (A to D)
SensitivitySensitivity

Longer observations are better (interferometers!)Longer observations are better (interferometers!)
More bandwidth is betterMore bandwidth is better
Some frequency bands are more sensitive (5, 8 GHz)Some frequency bands are more sensitive (5, 8 GHz)

Special purposesSpecial purposes
Spectroscopy: total bandwidth covers entire lineSpectroscopy: total bandwidth covers entire line
Polarization: Stokes field carefully checked, long runs neededPolarization: Stokes field carefully checked, long runs needed

Make your life easierMake your life easier
Continuum is easier than spectral lineContinuum is easier than spectral line
““CenterCenter”” frequencies (1frequencies (1--15 GHz) are easier than edges15 GHz) are easier than edges
VLBI is more challenging than VLA/ATCAVLBI is more challenging than VLA/ATCA
New data are better than oldNew data are better than old
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M51: SurveysM51: Surveys……

NVSS: 45” resolution FIRST: 5.4” resolution
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……and the archiveand the archive

VLA/C @ 20cm: 
15” resolution
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Some remarksSome remarks

Please refer to the original publications Please refer to the original publications 
and not to databases in your publicationsand not to databases in your publications
Use requested acknowledgments for open, Use requested acknowledgments for open, 
unpublished dataunpublished data
Please give credit to the people who put Please give credit to the people who put 
hard work on ithard work on it
If doing survey work, design it to become If doing survey work, design it to become 
a public data base and put it online as a public data base and put it online as 
soon as possiblesoon as possible
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The futureThe future

The archives are growing, getting The archives are growing, getting 
better, merging into the VObetter, merging into the VO……
Lots of new radio telescopes coming Lots of new radio telescopes coming 
this decade: SMA, EVLA, ALMA, this decade: SMA, EVLA, ALMA, 
eMERLINeMERLIN, , ……

great times to be an astronomer!great times to be an astronomer!
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