 Facility: The Australian Virtual Observatory
Michael Drinkwater (UQ)
Funding Institution:

Aus-VO first received ARC LIEF funding in 2003, with partners Universities of Melbourne and Sydney; AAO; ATNF. Additional work was carried out at the University of Queensland supported by an internal grant.

Work on Aus-VO in 2004 is partly funded an Australian Research Council Linkage Infrastructure (Equipment and Facilities) grant. The project partners are the Universities of Melbourne, Sydney, New South Wales and Queensland, Monash University, Swinburne University of Technology, the Australian National University & Mount Stromlo Observatory, the Victorian Partnership for Advanced Computing, the CSIRO Australia Telescope National Facility and the Anglo-Australian Observatory. These organisations provide matching funds totaling about 33% of the total cost of the projects supported.

Aus-VO is on the reserve list for 2005 ARC LIEF funding; through the APAC programme we have funding for 3.45 programmes through 2005 to work on infrastructure supporting Aus-VO. These include data warehouse programmers (Melbourne, ANU), theory portal programmer (Swinburne) and data pipeline programmer (UNSW).

Background:

Describe the History of the Facility

1. The International Virtual Observatory Alliance
“A Mission and Roadmap Statement 2002-2005” by Peter Quinn, Bob Hanisch and Andy Lawrence On the behalf of the ASTROGRID, AVO and NVO Projects June 10 2002

In the past twelve months, three major international projects have been funded to develop and realize the vision of using astronomical data repositories as virtual observatories. The total investment of funds in these projects is more than $20 million (US) over the next three-five years. The scope of these efforts is not limited to national boundaries but rather extends over the range of space and ground facilities utilized by the international astronomical community. Each project seeks to empower astronomers as they face the challenges of doing data-intensive scientific research in the 21st century; challenges that are also tobe met by our colleagues in many areas of the physical sciences. Each project also wishes to tap into the underutilized scientific potential of existing and future astronomical data repositories. The number of VO projects continues to increase as more and more communities of astronomers realize the challenge and opportunity before them. Each project shares common needs and seeks access to common ground. There is, therefore, a need to define this common ground and find ways of meeting the needs as an international astronomical community seeking to realize a VO with global capabilities.

http://www.ivoa.net/pub/info/
2. The Australian Virtual Observatory 

The Australian Virtual Observatory (Aus-VO) will be a facility that provides a distributed, uniform interface to the data archives of Australia's major astronomical observatories, and to archives of astrophysical simulations. Aus-VO will be a key component of the International Virtual Observatory, a worldwide facility which will link the archives of the world's major astronomical observatories into one distributed database.

Astronomers will explore Aus-VO and the IVO using advanced data mining and visualisation tools. These tools will exploit a unified data interface to enable cross-correlation and combined processing of data from otherwise disparate sources.

Aus-VO has been a founding member of the International Virtual Observatory Alliance since June 2002. Australian astronomers have been active in the VO realm since December 2000. This work has had formal ARC LIEF funding in 2003 and 2004 (see above). Annual Aus-VO workshops with international speakers have been held 2002--2004.

http://www.aus-vo.org/
-Describe what it offers (e.g. instruments, telescopes)

1. International facilities

The IVOA only really has a coordinating role, defining standards etc, notably the "VOTable" format for data transfer. Tools and services are provided by individual national VOs. Data Analysis Tools : Starlink's (UK) TopCat, VOPlot (India), Mirage (Bell labs) Digital Sky Atlas : (AVO - Europe) Aladdin. 

The CDS catalogue repository provides most major catalogues in VOTable format (allowing analysis with the above tools).

Open SkyQuery Service (NVO - USA) : Provides a standard SQL interface to allow distributed spatial queries of objects.  Open SkyQuery allows the joining of different catalogues of objects where the data repositories are in different physical locations using a uniform interface.

2. Aus-VO:

· ATNF ATCA on-line archive (in collaboration with CSIRO ICT)
· ATCA pipeline under development, 

· Adaptation of AIPS++ tools to the web
· Remote visualization system (RVS)
· SkyCat catalogue publication service

· VOlume visualisation tool (VOTable to VRML)

· AusVODownload utility, integrated into miriad

· Automated catalogue linkage techniques and data-mining tools

· Prototype theory portal (developed by APAC program into wider community including chemistry, earth systems)
Role of the Facility:

-Who uses it, how do they use it

Virtual Observatory tools in the general sense are already used by all astronomers if we include general databases such as NED and ADS. The newer "federated" tools and data services are still under development and mostly used by the immediate VO community. This is changing rapidly however

-data on research student training?

As above, most Australian RHD (graduate) students would use the general VO-type services. We expect an increasing number of students to undertake projects that are directly VO-related, as in the UK (numbers?) and USA (numbers?). In Australia we have the following:

UQ: 1 MPhil student. U. Sydney: 1 PhD, U. Melbourne: 1 MSc.
Immediate Future of Facility:

There are active Aus-VO programs underway at several Australian universities and observatories plus CSIRO as listed above. This has been jointly funded by the institutions and the ARC, so will continue at a reduced rate if not directly funded by the ARC. The immediate outcomes of this work will focus on the delivery of high-quality legacy data products from major Australian observational surveys, as well as the development of several specific data-mining and visualisation tools. In 2005 we plan to start the critical process of unifying the various components of the Aus-VO using the GrangeNet network backbone.

Future Vision of Facility:

It will take a further 3 years (2005-2007) to establish a fully functional Aus-VO. This involves the continued development of VO-comatible data products, new visualisation and data-mining software, and the network infrastructure and hardware needed to support the project.

High Profile Work Done by the Facility:

It is too soon to expect high-impact papers from VO work yet, but there are already some interesting results.

"Discovery of Optically faint obscured quasars with Virtual Observatory tools" (Padovani et al.2004, A&A, 424, 545) -- the first VO paper presenting science results
"Discovery of Brown Dwarfs with Virtual Observatories" (Berriman et al. 2003 in Large Telescops and Virtual Observatory: Visions for the Future, 25th meeting of the IAU, Joint Discussion 8, 17 July 2003) –cross-matched 2MASS and SDSS to recover known brown dwarfs: found the known ones but discovered more that had been missed.

The World-Wide Telescope (Szalay & Gray, 2001, Science, 293, 2037) – overview of the high-profile US effort especially.
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