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Astrophysical Virtual Observatory

PROJECT OVERVIEW

The AVO Project is athree year, Phase-A study and demonstration of the scientific
requirements, methodologies and technologies necessary to establish and operate a
virtual observatory for European astronomy. The goal is to connect distributed
astronomical data sets from ground and space-based observatories into a seamless,
multi-wavelength, digital view of the Universe. Within this digital cosmos,
astronomers can use software and hardware tools as virtual telescopes to answer
fundamental questions in astronomy that cannot be addressed with conventional
approaches.

It is becoming clear that the ever-increasing amount of excellent scientific data that is
stored in the astronomical data archives is gradually becoming a "source" that can be
tapped by research teams equivaently to observing with a "physical” telescopes at



ground and space-based observatories. A connected and interoperating set of
astronomical archives can be considered an "Astrophysical Virtual Observatory” (AVO).

The advantages of an Astrophysical Virtual Observatory approach are several.

* The comparative analysis of large sets of multi-wavelength, multi-instrument data
will permit new approaches to research, opening discovery capabilities not otherwise
possible.

* The data collected by a single telescope and instrumentation are re-used multiple
times by different teams and for different scientific purposes, thus increasing the
overall efficiency of expensive observing facilities.

* The worldwide accessibility to the Virtual Observatory will make it a powerful
scientific source that is available to any community, including those that are not
economically capable of building and operating large observing facilities.

* The Virtua Observatory, by its own nature, can aso be used as a powerful and
stimulating educational tool.

The AVO Project will conduct work in three key areas :

1. Definition of the scientific requirements for the AVO viathe design and
implementation of a science reference mission

2. Deploy and test software systems at partner archive sites to enable their data
holdings to interoperate

3. Design and deploy prototypes of critical technological components for the AVO
in the areas of GRID systems, scalable storage and computer systems and
advanced databases

PARTNERSHIP

The project will be carried out by 6 partner organizations that are all involved in
operating major astronomica archives, producing large astronomical databases and
developing interoperability and GRID technologies for astronomy. The partner
organisations are lead by the European Southern Observatory (ESO) in Garching near
Munich. The other partner organizations are the ESA operated Space Telescope European
Coordinating Facility (ST-ECF) collocated with ESO, the ASTROGRID (UK)
consortium, the CNRS supported Centre de Données Astronomiques de Strasbourg
(CDYS) at the University Louis Pasteur in Strasbourg, the CNRS supported TERAPIX
astronomical data centre at the Institut d'/Astrophysique in Paris and the Jodrell Bank
Observatory of the Victoria University of Manchester.



IMPACT ON EUROPE’'SL SF

Astronomy infrastructure in Europe is very diverse, with ground and space based
observatories of different status and sizes. They are managed by major international
organisations or agreements or at a national level. All these data holdings constitute an
extremely rich set of information.

The AVO proposal will provide a new, unique and vital form of access for European
astronomers to the existing data holdings of currently disconnected space and ground
archives as well as a mechanism for managing the data explosion from new astronomical
facilities. Specifically, this proposal will define, assess and deploy key components of a
GRID infrastructure for astronomy in Europe that will initiate or improve access in the
following four key areas :

» processing, assessing and exploring the raw data from new generation astronomical
instruments.

» federating existing data resources and provide astronomers with access to an
integrated multi-wavelength repository of data for data mining and enabling new
science.

» identify those GRID tools and systems that are necessary for the deployment of the
AV O to multiple data centres throughout Europe.

» provide an environment in which the public can participate in exploring the digital
cosmos and in which teachers can build new educational resources.



