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Talk Aims
● Introduce you to the Virtual Observatory and 

AstroGrid's part in this
● Give an introduction to the use of the AstroGrid 

user software
– VODesktop
– Python scripting
– TopCat

● Provide some real examples
– such that you have an idea of how AstroGrid can be of 

use to you
● Close with questions and feedback

– and after the meeting via helpdesk@astrogrid.org 

mailto:helpdesk@astrogrid.org
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After the Workshop
● Use AstroGrid

– http://www.astrogrid.org 
– sign in to the astrogrid-announce mailing list
– if you get stuck using the VO: helpdesk@astrogrid.org 

● If you are interested in 'publishing' data to the VO
– http://deployer.astrogrid.org 

● and (for teccies!) if you are interested in the 'code'
– http://developer.astrogrid.org 

● Find out more about science with the VO
– Euro-VO conference @ ESAC, Madrid
–

http://www.astrogrid.org/
mailto:helpdesk@astrogrid.org
http://deployer.astrogrid.org/
http://developer.astrogrid.org/
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AstroGrid: a brief introduction
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The Challenge of Data: 
Access and Analysis
● Astronomy is an observational science
● Progress is made via understanding gained from 

the study of the cosmos
● Powerful observatories exist producing 

observational data across the wavelength domain
– data comes in many formats/ complexity

● Data is held in Europe, USA, Asia ...
● Research collabrations are also global
● Connecting researchers with data and applications 

is the challenge for the Virtual Observatory
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The Evolving Scientific Process
● Astronomy becomes a computational science 

– observe all the sky in many colours
– generate large scale simulations
– compare and contrast with observations
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The need for a Virtual Observatory
● Spitzer Wide Area Infrared 
Extragalactic Survey 
(SWIRE: PI Lonsdale) - 
ELAIS N1 field 
● 9 sq. degrees (~3000 UDF)
● (moon ~0.2 sq. deg.)
● ~ 600,000 objects

All Sky ~40,000 sq. deg
or > 3 Billion objects!

Spitzer RGB image from the IRAC  
bands (3.6, 4.5, 8 um)
(Credit: J Surace)
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Astronomy Data
● Most astronomy data held in on-line archives
● Diversity

– images, spectra, 3-D, tables
– user interface varies from archive to archive

● Major astronomy archives include:
– ESO: http://archive.eso.org  
– STScI (MAST: incl HST):  http://archive.stsci.edu/ 
– Chandra (X-Ray): http://cxc.harvard.edu/cda/ 
– IPAC (IR): http://www.ipac.caltech.edu/ 

● User required to interact with many differing 
services: time consuming / learning curve

http://archive.eso.org/
http://archive.stsci.edu/
http://cxc.harvard.edu/cda/
http://www.ipac.caltech.edu/
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The Archive Soup ...
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... towards single point access ...
● Create a system that recognises:

– data comes from many sources: thus data 
interoperability

– applications are needed to work on data
● ... so Requires

– a system built upon agreed interoperability standards
● ... and this Exploits

– wider IT developments: Grid and WebServices
● power of XML/ SOAP/ REST etc

– access to high speed networks 
● but note: backbones > 10 Gb/s, desktops ~1Gb/s

– reduced costs of h/w: all data now on spinning disks
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IVOA: Stds Enabling Interoperability
● The International Virtual Observatory Alliance 

http://www.ivoa.net
● A global partnership
● Projects represent global 

astronomy data providers
● IVOA a forum for  

interoperability standards
● VO projects build on these 

standards
● Global reach

http://www.ivoa.net/
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IVOA Standard Areas
http://www.ivoa.net 
● Standard vocabulary (semantics)
● Standard data model (encoding format)
● Standard query language (DB queries)
● Standard access services for retrieving catalog 

records or image cutouts.
● Standard mechanisms for interacting with storage 

systems (VOSpace)
● Standard authentication/ authorisation mechanisms

Virtual Observatories are built on these standards ...

http://www.ivoa.net/
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The Wider VO Picture: another talk!
● AstroGrid is the UK VO project
● AstroGrid is one of the major partners in the 

Euro-VO and leads the Euro-VO Technology 
Centre
– http://www.euro-vo.org

● In the USA, the National Virtual Observatory 
(NVO), provides a VO system
– http://www.us-vo.org 

As for Observatories, there is not a 'single' Virtual 
Observatory, rather a small number of regional 
VO systems, with implementations being built 
conforming to VO standards – some are better 
than others!

http://www.euro-vo.org/
http://www.us-vo.org/
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Integration with ESO Virgo browser
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The VO is already in use, some refs ...
• Using VO tools to investigate distant radio starburst 

hosting obscured AGN in the HDF(N) region, 
Richards et al., A&A, 472, 805 (2007)

• Albus 1: a very bright White Dwarf candidate, 
Caballero & Solano, ApJ, 665, L151 (2007) 

• Flare productivity of newly-emerged paired and 
isolated solar active regions, Dalla, Fletcher, & Walton 
A&A, 468, 1103 (2007)

• Radio-loud Narrow-Line Type 1 Quasars, Komossa 
et al., AJ, 132, 531 (2006)

• Luminous AGB stars in nearby galaxies. A study using 
VO tools, Tsalmantza et al., A&A, 447, 89 (2006)

file:///Users/naw/Desktop/Leiden-iScience-Oct08/#Radio starbursts
file:///Users/naw/Desktop/Leiden-iScience-Oct08/#New White Dwarf
file:///Users/naw/Desktop/Leiden-iScience-Oct08/#New White Dwarf
file:///Users/naw/Desktop/Leiden-iScience-Oct08/#Solar flares
file:///Users/naw/Desktop/Leiden-iScience-Oct08/#Solar flares
file:///Users/naw/Desktop/Leiden-iScience-Oct08/#Radio-loud NLS1
file:///Users/naw/Desktop/Leiden-iScience-Oct08/#Radio-loud NLS1
file:///Users/naw/Desktop/Leiden-iScience-Oct08/#AGB Stars
file:///Users/naw/Desktop/Leiden-iScience-Oct08/#AGB Stars


N A Walton: AstroGrid  @  iScience Leiden : 17 Oct, 2008     p16       Printed: 17/10/08

AstroGrid: UK's Virtual Observatory
● Improve the quality, ease, speed and cost 

effectiveness of on-line astronomy
● Make comparison and integration of data seamless
● Distributed development project

– PS in Cambridge, PM in Leicester 
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...Tip of the Iceberg
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Astro-Run Time: VO accessibility
this middleware means that each new mission 
doesn't have to re-invent the wheel
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Euro-VO 
Technology 
Centre:
a working 
infrastructure

AppAppApp

CEA [UWS]

Workflow

Registry VOSpace

Community

Astro Runtime [AR]

Data

DSA

Data Data

User Interface

AstroGrid
F-VO
VObs.it

AstroGrid
ESA

AstroGrid
F-VO

AstroGrid
ESA
F-VO

AstroGrid
F-VO

AstroGrid

VO Desktop Tools
AstroGrid/ F-VO/
ESA/ VObs.it

ESA, ESO
Europe

ESA, ESO
Europe 
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AstroGrid 

VODesktop Suite

2008.2 Release

http://www.astrogrid.org 

http://www.astrogrid.org/
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VODesktop: new from Apr 2008
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VOExplorer 
Part of VODesktop: Search, Filter, View, Use Data
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All-VO Scope for the Triffid
nebula – showing HST WFPC2
images, note the 'footprints'
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VODesktop: All VO-Scope
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VOExplorer Image Access: IC5070
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Catalogue Access: Example - IPHAS
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Plastic – VO tools on the desktop
http://plastic.sourceforge.net 

● Enables applications to 
'talk' to each other
– select sources in one 

application and these 
will show up in another 
application

● Communication protocol 
for client side VO tools

● Easy to adopt and extend
● Wide buy-in – tools from 

UK, France, USA, etc
● Developed mainly by 

AstroGrid 

http://plastic.sourceforge.net/
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Desktop Tools: 
Topcat 
● Developed by 

Mark Taylor 
● AstroGrid funded
● Interoperates with 

VODesktop via 
PLASTC protocol
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Workflows: AstroGrid-Taverna
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Running a  
workflow: via 
Astro-Taverna
This shows the applications 
configured in the 'AstroGrid' 
applications environment, 
the applications physically located 
on a server at the IoA, 
orchestrated in a workflow. 

The results, in this case a 
catalogue, are stored in the 
VOSpace and thus available 
to the remote user. 

Note: this workflow is actually 
running astronomy applications 
to process medical imaging data.
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... and Scripts
● access all the 

AstroGrid VO 
functionality 
from the 
command line 
– connecting 
via AstroGrid's 
'Astro-Runtime'

● use python, 
perl, C++, etc
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Coming Up ... some usage examples
● Single Object: 3C295, X-ray binaries, Jets in 

YSOs
– demonstrates use of visual tools, including 

AstroScope
– radio, x-ray, optical data comparison
– direct access to Vizier tables

● Statistical Studies:  investigating Galactic 
structure 
– Field of Streams
– large data access example
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Example Large Scale Survey: 
the IPHAS Survey of the Galactic Plane

● IPHAS: H-alpha Survey of the Northern Galactic 
Plane (PI: Janet Drew: Herts, UK) 

● Key Goals: Large scale Milky Way structure and study 
of early and late type populations (preferentially selected 
via H-alpha emission line properties)

● All data reduced at CASU (IoA, Cambridge)
● VO access work partly implemented through the May 

2006 AG Tools Call programme - 
http://www.astrogrid.org/calls 

http://www.astrogrid.org/calls
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Survey Products

• Photometric catalogue ~200 
million objects

• Detection of ~50000 Hα-
emitting objects
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IPHAS Survey 
● 7635 Pointings ~2000 sq deg
● x 2 (overlap, 5'x5' offset)
● thus 15270 Pointing in total
● r, Ha, and i
● ~30 GB/night of data = > 1TB total
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IPHAS: Images

IC 5070 – the pelican nebula: Credit Nick Wright (UCL)
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Models for Galactic Structure
● Young populations 

good tracers of galactic 
structure

● e.g. Russeil (2003) 
study based on 
positions of star 
forming complexes 
(from HI, HII, CO 
observations)

● IPHAS – find the 
tracers which map the 
structure ...

Russeil 4-arm model - 1) Sagittarius-Carina, 2) 
Scutum-Crux, 1') Norma-Cygnus, 2') Perseus arms – 
sun marked by X
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Structure: use of the IPHAS survey
● IPHAS is deep 

enough to sample 
most of the plane
– r~20 = unreddened A0 

dwarfs at 20kpc
● A0V reddening line 
 a population of  
easily-modelled 
‘standard candles’

● Find early type (A, B 
stars) from their 
position in the colour--
colour plane

P
ickles 1998 stellar library
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IPHAS Initial Data Release
● IDR: photometric catalogue of about 200 million 

unique objects, coupled with associated image 
data covering about 1600 square degrees in three 
passbands

● Access to the primary data products:
– uses AstroGrid / VO interfaces
– traditional web access + 
– access via AstroGrid VO Desktop opens up the full 

range of analysis options
● The IDR represents the largest dataset published 

primarily through VO interfaces to date



N A Walton: AstroGrid  @  iScience Leiden : 17 Oct, 2008     p41       Printed: 17/10/08



N A Walton: AstroGrid  @  iScience Leiden : 17 Oct, 2008     p42       Printed: 17/10/08



N A Walton: AstroGrid  @  iScience Leiden : 17 Oct, 2008     p43       Printed: 17/10/08

Finding accreting binaries ...

2XMM objects along the 
galactic plane (45k sources) 
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Finding accreting binaries ...
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Gaia and the Virtual Observatory
● ESA/ DPAC create the required software infrastructure to 

process and generate intermediate and final data products
● Scientific & Cost effective delivery of these projects will 

be facilitated by use of the Euro-VO/AstroGrid Virtual 
Observatory infrastructure
– reduces cost of development: no bespoke interfaces
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Hipparcos via AstroGrid in 4 clicks
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Field of Streams



N A Walton: AstroGrid  @  iScience Leiden : 17 Oct, 2008     p48       Printed: 17/10/08

Your 'Field of Streams' with the VO ...
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Select data (IPHAS + 2XMM)

Visualize catalogue and select candidates

X-Ray Binaries in the
Galactic Plane

Cross Match Catalogues
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http://www.astrogrid.org 

Documentation
Help
Worked Examples
The software

http://www.astrogrid.org/
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