VO Schools Across
Europe

EURO
m Astronomical w

Infrastructure for Data Access

ESAVO, CDS, SVO,VObslt, GAVO,VOParis, AstroGrid,
VOFrance, ESO, Groningen




® Exposing many astronomers to VO tools
® Focus on ‘Hands on’ tutorials and projects
® | essons learned and feedback

® Sharing training materials
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from 2009

® EuroVO School 2009 ® BonnVO Day
® FEuroVO School 2010 ® Dutch VO Day

® SVO Schools ® Ecole Observatoire OV

June 2-4
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numbers of participants...

® EuroVO School 2009 39 ® BonnVO Day 7
® FuroVO School 2010 38 ® DutchVO Day 12

® SVO Schools 33 + 44 ® Ecole Observatoire OV
June 2-4 13
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numbers of participants...

> 487
® EuroVO School 2009 39 ® BonnVO Day 7

® FuroVO School 2010 38 ® DutchVO Day 12

® SVO Schools 33 + 44 ® Ecole Observatoire OV
June 2-4 13
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VO-Day ... in Tour

http://wwwas.oats.inaf.it/voday

Since December 2009:
| | Sessions (+1 ) + | Videoconf with TNG,
Touch all city with INAF structures,
6 tutors for each session (10 people involved)

Registered: 288 (+20 Ca)
(INAF research staff: ~700 + 300 students, Phd,...)

Attended: 242
Evaluation Form: [8] (sum of the forms will be released at VO-Day page)

About 70% already known VO as name (mainly they knew the tools but never used a

VO feature)
Several People requested more specific tutorials on VO tools and how to publish their

data in the VO
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oAl = 4l Schools 2009, 2010

Infrastructure for Data Access

® Participants: students and post-docs (39 + 38)

® TJutors: VO scientists and developers (~12)
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Hands-on tutorials

Monday 25 Janu Introduction and Core Tutorials

10h30 -11h coffee break

0 Herbig SEDs (A) SN Candidate (C) amaeleon (B)
° Baines,Solano, Derriere Hatz Padovani Allen, Bot
OrYe = basics for a

hamaeleon (A) Herbig SEDs (C) SN Candidate (B)
° ° llen, Bot Baines,Solano,Derriere | Hatzimin. ,Padovani

coffee break

17h30 SN Candidate (A) maeleon (C) Herbig SEDs (B)
Hatzimin. ,Padovani Allen, Bot Baines, Solano, Derriere

Tuesday 26 January Thematic Tutorials
ematicC - more

_ Baines, Solano, Derriere | Hatzimin., Padovani

11h coffee break
0
h

lunch

detailed, participants

o
grouped by subject/ E
function

1
7! im
School Dinner: Le Baeckeoffe d’Alsace
9h - 9h30 Introduction

Project
present

10h30 -11h coffee break
o o et
rojects - proposed
h3 coffee break
L] °
pa rt|C|pants

I y prepare project presentations
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also...

® Scripting
® AstroGrid python
® Shell - STILTS etc.
® Simbad

® Aladin

e VOPlot

Splat ® Virgo
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Science case tutorials

® Confirmation of a supernova candidate
® Searching for data on the bright galaxy M 51
® X-ray sources in the Chamaeleon star forming region
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VO capabilities used

® Cross Matching

® Searching for data
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e.g. Search for ULX sources

Starts from a catalogue of galaxies

Find and add information about galaxy sizes from
HyperlLeda database
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Search for ULX sources and X-ray binaries in nearby galaxies (developed by M.A. Perez-Torres, P. Padovani, E. Hatziminaoglou )

Uses Aladin, and TOPCAT
ULXs (Ultra-Luminous X-ray sources) are X-ray sources that are less luminous than AGN but more luminous than any known stellar process (Lx > 10439 erg/sec)

e launch Aladin, TOPCAT
tip: launch TOPCAT with a larger memory buffer; try java -Xxmx512M -jar topcat-full.jar

¢ load the NED-1D galaxy catalogue (a .csv (coma-separated values) version of the catalogue can be found here: NED-1D csv)

e the RA and Dec are in sexadecimals; convert RA, Dec to decimal: select Display Column Metadata and then Add new sky coordinate column based on
existing one; get rid of the multiple entries using the option Internal match, under Joins, selecting the Action Eliminate All But First of Each Group
optional: apply a filter in distance (¢.g. D<10 Mpc) using TOPCAT (the stricter the criterion, the smaller the number of objects!) and send the filtered nearby
galaxies catalogue to Aladin
this catalogue does not contain any information about the size of the objets; load the hyperLeda catalogue in Aladin [(vi237) from All VizieR] (this might take a
while as it contains about a million objects; place the cursor on the plane as it loads to get an idea of the number of objects still to be loaded); the catalogue is also
available here 1n a .gz VOTable format (unzip the table before uploading it);
cross-match the two catalogues and send the match back to TOPCAT; add new column (under Display Column Metadata) with radius in arcmin:
pow(10. Sdiameter_column)*0.1/2 (where "diameter_column" is the number of the relevant column)
you can now delete the hyperLEDA plane in order to save memory; then load the 2XMMi catalogue (0.2-12 keV band) in Aladin (IX/40), which gives the
calibrated fluxes for sources; a copy of the 2XMMi catalogue in gzipped VOTable format can be obtained from here: 2xmmi.xml.gz (unzip the table before
uploading it);
send it to TOPCAT and cross-correlate (Joins; Pair Match; "Sky with Errors”; "1&2"; "All Matches") the 2XMMi with the nearby galaxies catalogue using
the new radius and the X-ray position uncertainty (¢POS) as errors
add new column with the luminosity Lx for the point like sources from the calibrated flux and distance (D) to each galaxy, i.e. Lx = 4*pi*DA2*fx = (do the math!)
50.078+2*log 10(Sdistance_column)+log 10(Sfx_column)

¢ filter those sources with Lx >= 1¢39 erg/s (our ULX candidates)

e plot Lx vs cross-correlation separation: some objects are at very low offsets and large Lx, therefore X-ray emission most probably comes from the nucleus; some
objects are clearly off; keep those above a given separation which you can select based on the separation distribution
send the catalogue to Aladin keeping only a few columns: name, distance, X-ray coordinates, Lx (select Display Column Metadata and then Make all table
columns invisible)

e cross-match with X-ray binaries table(s) to find the non-matches

e cross-match with quasars and/or AGN catalogue(s) to find the non-ULX sources

o find images of the galaxies, plot the positions of the AGN and ULX candidates; verify their separation as well as from the galaxy centre (try NGC 6946, M 84,
NGC 253, NGC 5128)
find existing ULX catalogues to confirm candidates; compare the X-ray power in these catalogues with the one in our list of ULX candidates
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o N ’\ Aladin v5.0

@ n 09:46:39.00 +64:36:45.8

UsersalienDesktop NED-1Dcsv

esfallen/Desktop/NED- 1D csv

Row Subset

ALLivaton Action Broadcast Row

([ Faka]
s E O X

Table Browser for 1° NED

Nary

TOPCAT(1): Table Browser

»d objects - click ¢

Name tabl m-M tabl D tabl Method
I UGC 05423  28.6) 5.27 BS
063,... 27. J.84 TRGB
A A, [...1272.97 93 TRGB
034 . TRGY

06456 g 0 . TRGE
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Projects

® Participants’ own science projects

® Outline submitted to wiki prior to school
® Working in groups was encouraged
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Tools to study Variable Stars in Stellar Clusters

Very few Open Clusters
have been searched for
delta Scuti

Claudia Greco @ VO School 2010
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2624 x 214"

| Tits file with 4 extensions x 4 points

on sky x 2 filters x | 3 epochs

= 4| 6 tables
- ALOT OF DATA

which sat on my laptop for more than | year.. until... the VO School 200!
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Lessons learned and
feedback

® minimal intro - straight into hands-on
sessions works well

® most effective way to interact with
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® common participant requests:

‘is data X in the VO’

e

‘is ther

a front door to the VO’
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® Does it result in papers? - too early to tell...

® Creates ambassadors: part|C|pants have
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Training materials

FACILITY CENTRE

The EURO-VO projects: VOTECH EuroVO-DCA EuroVO-AIDA

Science

Software Euro-VO Scientific Tutorials

AIDA Research
Initiative

Scientific Papers

Science Advisory
Committee A study of NGC1068 using TOPCAT for data retrieva §NEH\, (step-by-step) [Apr 2010]

a Maili e Quasar cav* n selected fields (step-by-st eo) [Mar 2009; UPDATED Mar 2010]
SR v gt . Classifying SED= f Herbig Ae/Be stars $NEWS (step-by-step) [Jan 2010]
Then d‘.u'e Ofd cluster of X-ray sources near the Chamaeleon star-forming region .{ E’ W: (step-by-step) [Jan 2010]
Helpdesk Confirr nation of a Supernova candidate (step- Dy step) [2009, UPDATED Jan 2010]

- rccw And a lighter version for undergraduate students [Apr 2010]

Study of Ex“f. ane x(step by-step [Oct 2009]
Searching for Data available for the bright galaxy M51 (step-by-step) [Mar 2009, UPDATED Sep 2009]
Discovery of Brown Dwarfs mining t 2‘ AASS and SDSS databases (step-by-step) [Mar 2009]
Search for ULX sources(step-by-st Pp‘) [Mar 2009]
The Pleiades open cluster (step-by-step) [Mar 2009]
Using VOSpec: a VOSpec typical session (movie) [2009]
From SED fitting to Age estimation: The case of Collinder 69 (step-by-step, includes illustrations) [2008]
Individual ¢ 3(:2535 (step-by-step, includes illustrations) [2007, OUT OF DATE]
IMF of massive stars (step-by-step, includes illustrations) [2007, OUT OF DATE]

Fully developed example Science Cases

Acknowledging

Technical
Software
Registries
IVOA Standards =

Data Centres

Overview
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