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BACKGROUND

The ANU assumed operation of Mt Stromlo Observatory (MSO) from the Commonwealth Government in 1956.  The MSO telescopes at that time included the 74-inch, 50-inch and 30-inch reflectors and the Yale-Columbia refractor, In 1963, ANU opened the Siding Spring Observatory (SSO) near Coonabarabran. The 40-inch, 24-inch and 16-inch reflectors at SSO were acquired during the 1960s. The 2.3-m telescope, constructed in-house by ANU, began operation at SSO in 1984.   The astronomy research institute at ANU with its two observatories has changed name several times since 1956, and is now known as the Research School of Astronomy and Astrophysics (RSAA), and as such is part of the Institute for Advanced Studies at the ANU. 

The ANU astronomical facilities have also evolved over the years.  The 2003 Canberra bushfires destroyed or severely damaged all of the Mt Stromlo telescopes and much of the School’s infrastructure; only the academic and student research offices, computing facilities, and Visitors Centre survived. In particular, the refurbished, robotic 50-inch (Great Melbourne Telescope) and the 74-inch with its high dispersion Coude spectrograph were great research losses.  At Siding Spring Observatory, the 16-inch reflector is now rarely used for research.  The 40-inch telescope is used almost entirely for imaging with the wide-field (8K x 8K) CCD imager.  The 2.3-m telescope has a suite of instruments for general-purpose imaging and spectroscopy.  

For the past five years, RSAA has had about 25 PhD researchers at all levels A-E, with the current number standing at 29, while its postgraduate student numbers have grown somewhat to a number of about 30 students. Its researchers are world leaders in many areas of observational and theoretical astrophysics. Their research interests cover a very wide range of astrophysics, from planetary science to cosmology. 

RSAA is active in instrument building, with two current contracts for major multi-million dollar Gemini instruments (the NIFS spectrometer and the GSAOI adaptive optics imager), other smaller external contracts, and some large internal instrument projects (the SkyMapper telescope and the WiFeS spectrometer for the 2.3-m telescope). For more information, see www.mso.anu.edu.au. To support these research, research training, and instrumentation activities, RSAA employs about 50 technical and administrative staff.

RSAA TELESCOPE USAGE

Technical information and instructions on how to apply for time on ANU telescopes can be found at http://www.mso.anu.edu.au/observing/telescopes. The RSAA itself is funded as a university research school, through the ANU, and through competitive national funding and external contracts.  It receives no funding specifically for the operation or maintenance of its telescopes.  As such, ANU telescopes constitute a university facility, rather than a national, facility, although they available for use in open competition to all Australians and overseas astronomers. Hence: university funding, but national and international access.  (For a caveat, see information on the SII upgrades, below.)  Due to the nature and extent of primary funding source for ANU telescopes, the degree of observer and instrumentation support cannot necessarily match that of the National Facilities.  Nevertheless, the two major RSAA research telescopes enjoy a wide range of users.  In the figure below, statistics on telescope usage of the 40-inch and 2.3m at SSO by RSAA and non-RSAA astronomers are presented for the years 2001-2003.
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As the plot shows, for each of these two SSO telescopes, less than 25% of applications are the result of RSAA-only programs. Detailed statistics on publications from observations with RSAA telescopes are available only for the pre-bushfire years 2000-2002.
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Data source | RSAA papers | Non-RSAA papers | Total papers | % of total papers
50-inch 24 0 24 B
T4-inch 4 8 12 4
24-inch 11 1 12 1
40-inch ! 3 17 5

23m 33 4 37 12

Other/theory 208 0 208 67

TOTAL 204 16 310 100





The table above shows that the RSAA facilities generated 86 of the 294 RSAA papers published in this period, with another 16 papers coming from non-RSAA users. (These publication statistics are lower limits, as some papers based on RSAA data by external users may not be recorded in our databases.)

Downtime due to malfunction on the two largest ANU telescopes at SSO (based on statistics from the ~40% of observers that complete logs) is currently 3% for the 2.3-m and 4% for the 40-inch.  Downtime due to weather is about 40%.

Currently, SSO telescopes are only marginally oversubscribed, but the subscription rate is certain to increase in the next few years when (i) the robotic SkyMapper telescope, with its much wider field, will replace the 40-inch telescope for wide-field imaging and (ii) the new WiFeS IFU spectrometer comes into operation on the 2.3-m telescope. 

At this time, 21 PhD students at RSAA have started their thesis research.  Of these 21 students, 14 depend at least in part on the RSAA telescope facilities for their thesis data.  Non-Australian students also make considerable use of RSAA telescopes at Siding Spring, as the table below details using data for the past two years. In addition, 18 international students used ANU telescopes in the past two years, being scheduled for a total of 211 nights.

	Student Home Institution
	ANU 2.3m
	ANU 40”

	
	# Distinct Students
	Nights Scheduled
	# Distinct Students
	Nights Scheduled

	RSAA
	10
	161
	2
	34

	UNSW
	8
	61
	
	14

	Macquarie
	5
	43
	1
	15

	U Sydney
	2
	7
	1
	29

	U Melbourne
	2
	7
	
	

	Swinburne
	1
	7
	
	3

	Murdoch
	1
	12
	
	

	U Queensland
	
	
	3
	10

	
	
	
	
	

	Australian

Student Total
	29
	298
	7
	105


RSAA FACILTIES OVER THE NEXT TEN YEARS

As a university facility, RSAA is likely to continue its current style of operation as the major Australian research training group in astronomy.  Several outstanding young astronomers have recently been appointed to tenured positions, and the continued research strength of RSAA seems assured. The number of graduate students at RSAA is gradually increasing, and this growth is likely to continue.  We expect that RSAA astronomers will continue their vigorous use of large international ground- and space-based telescope facilities as well as those RSAA facilities that are deemed to continue produce strategically valuable outcomes. 

The cloud cover statistics and the seeing at Siding Spring Observatory are relatively poor by international standards, those these shortcomings are partly offset by the amount of telescope time available and the ease of accessibility for observers and for technical support staff.  Consequently, we anticipate that RSAA’s suite of medium-aperture telescopes at SSO will continue to be well suited to research training and large dedicated observing programs.  As an example of the usefulness of this type of access, the MACHO microlensing program undertaken with the robotic MSO 50-inch telescope during the 1990s has already generated more than 60 refereed papers, with more (posthumous) publications to come.  

The RSAA facilities on Siding Spring will continue to be available to Australian and international astronomers. Remote operation of the SSO telescopes and instruments is a major goal for the near future, and this is being facilitated by a DEST Systemic Infrastructure Initiative (SII) grant.  This initiative will also partially fund a high-speed link from Siding Spring to major Australian institutions to allow faster data transfer, and thus, ultimately some remote observer capabilities. Fabrication will soon begin on an advanced IFU spectrometer (WiFeS) for the ANU 2.3-m telescope, also funded by the SII grant. This will greatly increase the spectrometric capability of this telescope. The expected high throughput and relatively high resolution of WiFeS will enable detailed studies of high redshift galaxies with a telescope that is relatively small by today’s standards.  

	[image: image3.jpg]



	As part of the Stage I rebuild of the lost capability suffered by RSAA as a result of the 2003 bushfires, ANU has decided to invest in two RSAA facilities that will ultimately benefit all Australian astronomers.  Firstly, the Skymapper, a 1.3-m wide-field telescope currently under construction by EOS with a CCD detector array system being built in-house by RSAA, will be used initially for a “Southern Sloan” sky survey, with part time reserved for open competition.  Secondly, a new Advanced Instrumentation and Technology Centre (AITC) is under construction on Mount Stromlo itself that is purpose built to enable the conception, design, manufacture and assembly of instruments for the next generation of optical/infrared telescopes. Adaptive optics will be a major focus in technology development, and student PhD programs in astronomical instrumentation are already being offered.


Currently, only about one-half of RSAA funding comes from governmental block grant sources, The remainder is won in competitive funding applications and through external (primarily instrumentation) contracts.  Ensuring sustainability, stability and flexibility in this new resource arena requires sound management practice, innovative thinking, nimble reactions.

THE ROLE OF RSAA IN AUSTRALIAN ASTRONOMY: NOW AND IN THE NEXT DECADE

The mission of RSAA is to 

•  advance the observational and theoretical frontiers of astronomy and its enabling 

   technologies,    

•  provide national and international leadership, and 

•  train outstanding scientists. 

It is this mission statement that guides current RSAA planning for its people, research, and facilities.

The recent international quality review of ANU, now in published form (http://info.anu.edu.au/Discover_ANU/Review/index.asp) gives us tangible proof that the RSAA is excelling at the frontiers of astronomy.  All nine international specialists in astronomy ranked RSAA as in the top 50 departments in the world; seven placed RSAA in the top 25 astronomical institutions.  RSAA papers are cited at a rate that is more than twice the world average.  Excellence in instrumentation was demonstrated at RSAA by the award of two major (~5M AU$ each) Gemini contracts within the last four years.  

We intend to extend this drive toward excellence in the next ten years by concentrating on new emerging research areas (eg, adaptive optics, deformable mirrors, exoplanetary science, numerical simulations, galactic archaeology, evolutionary cosmology) and high impact large programs (eg., Stromlo Southern Sky Survey, ANU Planetary Science Institute, and RAVE to name just a few.)

RSAA has embraced national and international leadership roles in governing and management bodies, time allocation committees, and scientific and facility planning committees.  We are actively championing and providing leadership for participation in facilities that we believe will ensure, and indeed determine, the future of Australian Astronomy: increased access to 8m class telescopes now (Gemini and Magellan); an ELT, in particular the enormous benefits of immediate participation in the GMT; Epoch of Reionisation probes like the Mileura Widefield Array; and enhanced advanced computing and broadband connectivity through AARNET. 

Training of outstanding researchers is a portion of our mission that RSAA has taken very seriously for decades.  Stromlo produced the first PhD to graduate from the ANU, and since then has trained a long list of eminent astronomers in Australia and abroad. (The curious are pointed to http://www.mso.anu.edu.au/education/graduate/alumni/alumni.php.) 
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	We plan to expand the numbers of postgraduate students we train over the next decade, and to offer PhD training in astronomical instrumentation as well, to which we are particularly well-suited with the establishment of the new AITC.

NIFS II undergoing weight and inertia tests in August 2004 at Auspace in Canberra.


GUIDING PRINCIPLES

In its Strategic Plan, RSAA has identified ten key objectives, indicated in bold below.  For the Research School itself, these have specific meanings with actions and key performance indicators attached to each.  It may be, however, that these objectives can be interpreted somewhat more broadly, in a way that can help guide the Decadal Review process, and in particular priority setting for facilities.  

In that spirit, the following principles are offered for consideration:

Maintain high international research standing


Measure ourselves against international standards

Increase national leadership, engagement and visibility

Identify, champion and support the best outcomes for Australian astronomy, and take leadership roles in achieving those outcomes

Foster excellence and breadth in all staff


Expect and reward excellence; encourage team building while recognising and 

embracing diversity

Attract the best PhD students worldwide


Concentrate on the future


Increase quality & professionalism of postgraduate training

Manage ourselves as well as our facilities

Maintain and grow astronomical engineering capability


Participate in projects that use and challenge Australian engineering expertise

Support those MSSSO telescopes with high scientific return

Measure telescopes by their impact; be willing to wind down some projects in order to start new ones

Increase access to current frontline facilities worldwide

Protect the scientific health of current community, which will train the next generation

Develop leadership roles in major new facilities for 2007+


Engage early and decisively, leading rather than following 

Diversify funding base to increase stability and flexibility


Avoid monocultures; in a dynamic environment, diversity is necessary for survival

Undertake and support strategic national outreach



Engage the public and the government 
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