Facility: Anglo-Australian Observatory (AAO)

Funding Institution: Australian and British governments through DEST and PPARC

Background:

In 1969 the Australian and British governments decided to establish and operate a large optical telescope in Australia for use by Australian and British astronomers. The Anglo-Australian Telescope Agreement Act 1970 gave effect to this decision. The Act established the Anglo-Australian Telescope Board (AATB), a body corporate, which owns and operates the telescope. The Anglo-Australian Telescope (AAT) was opened in 1974. In 1988, the operation of another telescope on Siding Spring Mountain, the UK Schmidt Telescope (UKST), was transferred to the AATB. These two telescopes, together with the Marsfield headquarters facility and instrumentation laboratory collectively form the Anglo-Australian Observatory.

Further information can be found on the AAO website (http://www.aao.gov.au/) and in its Annual Reports (http://www.aao.gov.au/annual/).

Role of the Facility: 

The mission of the Anglo-Australian Observatory (AAO) is to provide world-class optical and infrared observing facilities that enable Australian and British astronomers to carry out excellent science. The AAO is a world leader in astronomical research and in the development of innovative telescope instrumentation. It also takes a leading role in the formulation of long-term plans for astronomy in Australia. 

The AAO has been a major contributor to Australian and British astronomical research for the past thirty years. Each semester the AAO telescopes typically provide observing time to between 50 and 60 observing programs involving between 150 and 250 astronomers (on average 40% Australian, 40% British and 20% other). Time on the AAT is typically oversubscribed by a factor between 2 and 2.5.The oversubscription rate is likely to increase after the AAOmega spectrograph becomes available in early 2006. 

Each year about 140 papers are produced using observations with the AAT or UKST. Of the 318 astronomers or students currently located at Australian institutions, 114 (36%) have used the AAO telescopes in the past 5 years. A review in 2000 by the European Southern Observatory showed that of the eight 4-metre class telescopes in the world, the AAT had the highest publication rate. Many of the papers based on AAT or UKST data are highly cited in the scientific literature. Of the 300 most-cited papers produced by the international astronomical community over the last three years (the top 0.5% of all papers), 17 made use of the AAO's telescopes. 

Immediate Future of Facility:

The AAT Agreement and the new Supplementary Agreement provide for the continuation of the bi-national partnership until 30 June 2010. Over this time frame the AAO will continue to provide observing facilities to Australian and British astronomers. However the UK will halve its funding contribution in 2006-7 and again in 2007-8. The British share of time will be reduced pro-rata, and the Australian share will increase from 50% in semester 06A to ~67% in 06B and 07A, and then to ~80% from 07B to 10A. Contributions to the AAO’s Joint Program over and above the recurrent contributions may vary these expected shares.

Operating the AAT is the primary function of the AAO, and the recent and ongoing streamlining of the AAO operations will permit the current level of support to be maintained throughout this period despite the reduction in recurrent funding by the UK. From semester 05B, the UKST will be supported on a user-pays basis; at least initially this support will be provided by the RAVE consortium. The AAO’s instrumentation program will also need to be funded largely from external income in the form of instrument contracts (e.g. WFMOS for Gemini) and competitive grants (although UK recurrent funding will be reduced, the AAO is now eligible for PPARC grants).

Scientifically the AAO has much to look forward to. The current instrument complement (2dF, IRIS2, UCLES/UHRF, WFI) is very broadly capable, and will be significantly extended with the advent of the AAOmega spectrograph, which will be the most powerful survey spectrograph in the world from the time it comes on-line in semester 06A until WFMOS is built. Upgrades are also contemplated for IRIS2 and UCLES, although these will require external funding. The larger fraction of time available to Australian astronomers will enable larger, more ambitious projects to be undertaken with any of the AAT’s instruments.

Future Vision of Facility:

Please see the attached paper for a more detailed vision of the AAO’s future. The main recommendations are:

1. The AAO should be the national organization that supports all of Australia’s major optical/infrared astronomy facilities.

The AAO (as the Anglo-Australian Observatory up to 2010 and as the “Australian Astronomical Observatory” thereafter) should not only operate the AAT and UKST but also be the support organization for Gemini and other major new optical/infrared facilities in which Australia has a share (e.g. an ELT, an Antarctic telescope, etc.).

2. The AAT is required as a major facility for Australian astronomers throughout the decade 2006-2015.

This means Australia needs not only to maintain the AAT under the Supplementary Agreement for the first five years (2006-2010), but also take sole responsibility for the telescope after the end of the Agreement (2010-2015). 
3. A major new optical/infrared facility [TBD] is required by the end of the decade. At the appropriate time, the AAO would transfer its resources from supporting AAT operation to supporting operation of this new facility.

Australia should be aiming to obtain access to an ELT, Antarctic 8m, or equivalent major new optical/infrared facility by around 2015. The AAO should re-direct the operations cost of the AAT to operating/supporting this new facility. This may mean operating the AAT in full-cost-recovery mode, converting it to other purposes, or closing it down. A plan for a graceful transition is required.
4. The AAO instrumentation program is a world leader and should be supported at least at its current level.

The AAO should remain a source of innovative technology that gives Australian astronomers access to the best instruments on the best telescopes. Australia benefits from the AAO’s instrumentation program and should be prepared to invest in it.

High Profile Work Done by the Facility

The 2dF Galaxy Redshift Survey, a map of 221,000 galaxies, measured the amounts of dark matter, baryons and neutrinos in the universe, and is one of the fundamental contributions to the standard model for the age, structure and constituents of the universe. The follow-up 2SLAQ survey is using 2dF and AAOmega to look at galaxies and QSOs at high redshift detected by the Sloan Digital Sky Survey in order to probe the evolution of large-scale structure.

The RAVE project is using 6dF on the UKST, and aims to measure the orbits for a million stars in the Milky Way over the next 5 years in order to find out how, and when, our galaxy was formed.

The Anglo-Australian Planet Search (AAPS) has discovered 20 planets around other stars and revealed the existence of worlds unlike any in the Solar System. As the AAPS time baseline increases over the next several years, the range of detectable planet types and the sample of stars searched will both be extended.

Other high-impact research from the past few years that used the AAO telescopes includes: 

· The discovery of a new type of galaxy, the first in more than 70 years. 

· The use of stellar seismology to probe the interiors of stars. 

· The discovery of some of the most distant objects in the universe. 

· The identification of massive gamma-ray bursts with exploding stars. 

· The discovery of a satellite galaxy being torn apart by the Milky Way.
