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Senator The Honourable Kim Carr, MP
Minister for Innovation, Industry, Science and Research
Government of the Commonwealth of Australia

Lord Drayson
Minister of State for Science and Innovation
Government of the United Kingdom of Great Britain
 and Northern Ireland

In accordance with Article 8 of the Agreement between the Australian
Government and the Government of the United Kingdom to provide for
the establishment and operation of an optical telescope at Siding Spring
Mountain in the state of New South Wales, I present herewith a report
by the Anglo-Australian Telescope Board for the year from 1 July 2007
to 30 June 2008. The report summarises the operations of the Board
for the period under review and includes financial statements and state-
ments of estimated expenditure in accordance with the provisions of
the Agreement.

W Couch
Chair
Anglo-Australian Telescope Board
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About the AAO1
Statement of purpose
The Anglo-Australian Observatory
(AAO) provides world-class optical
and infrared observing facilities
enabling Australian and British
astronomers  to  do exce l lent
science. The AAO is a world leader
in astronomical research and in the
deve lopment  of  innovat ive
telescope instrumentation. It also
takes  a  lead ing ro le  in  the
formulation of long-term plans for
astronomy in Australia.

History and governing
legislation
In 1969 the governments of Britain
and Australia decided to establish
and operate  a  large opt ica l
telescope in Australia for use by
Australian and British astronomers.
The Anglo-Australian Telescope
Agreement  Act  1970,  which
commenced in February 1971, gave
effect to this decision. The Act
established the Anglo-Australian
Telescope Board (AATB) as the
independent bi-national entity that
owns and operates the telescope,
with funding provided by the
Governments of Australia and the
United Kingdom.

Top, Warrumbungle Ranges, location of
the Observatory’s two telescopes. Middle,
2 degree field fibre positioner on the
Anglo-Australian Telescope, Photos
Jonathan Pogson. Bottom, Anglo-
Australian Telescope, Photo Barnaby
Norris
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The 3.9-metre Anglo-Australian
Telescope (AAT) was opened in 1974
on Siding Spring Mountain near
Coonabarabran in north-west NSW.
In 1988, the operation of another
telescope on the same site, the 1.2-
metre UK Schmidt Telescope (UKST),
was transferred to the AATB. These
two telescopes, together with the
Epping headquarters facility and
inst rumentat ion laboratory ,
co l lect ive ly  form the Anglo-
Australian Observatory (AAO).
The United Kingdom government has
indicated its intention to withdraw
from the AAT Agreement with effect
from 1 July 2010.  Arrangements to
carry out this withdrawal and related
matters came into effect in the form
of a treaty amendment, the Anglo-
Australian Agreement Amendment
Act 2006.  This notice period allows
for a phased withdrawal by the UK
Government and sufficient time for
the Australian Government to plan
for the future of the AAO.
The AAT Board is in discussion with
the Australian Government on the transition of the AAO to full
Australian ownership as from 1 July 2010.  These discussions
cover governance and funding arrangements.

Ministers responsible
The Minister responsible in Australia is Senator Kim Carr, MP,
Minister for Innovation, Industry, Science and Research.
The Minister responsible in the United Kingdom for the Research
Councils, and through them the AATB, for the year of this report,
was Ian Pearson MP, then, Minister of State for Science and
Innovation. Lord Drayson is the new Minister.

Designated agencies
Pursuant to Article 1 (2) of the Anglo-Australian Telescope
Agreement, each Government acts through an agency designated
for the purpose. These Designated Agencies are the Australian
Department of Innovation, Industry, Science and Research (DIISR)
from December 2007, formerly the Department of Education,
Science and Training (DEST) and the Science and Technology

Some of the AAT Board members and
the AAO’s Director on the catwalk of
the AAT during their meeting in
September 2007. Left to Right: Prof
Warrick Couch, Prof Brian Schmidt,
Dr Ian Chessell, Dr Colin Vincent and
Prof Matthew Colless, Photo Prof Pat
Roche
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UNITED KINGDOM
GOVERNMENT

Science and Technology Facilities
Council

AUSTRALIAN GOVERNMENT
Department of  Innovation, Industry,

Science and Research (from
December 2007)

ANGLO-AUSTRALIAN OBSERVATORY

Administration

Anglo-Australian
Telescope Board

Secretariat

Operations          Instrumentation

ANGLO-AUSTRALIAN TELESCOPE BOARD
Three members appointed by Australia and

three members by the United Kingdom

Audit and Risk
Management
Committee

AAO Director

Astronomers

Advisory committees
AAOUC,  AATAC

Figure 1.1  General structure of the AAO

Facilities Council (STFC) which replaced PPARC, of the United
Kingdom. These agencies are jointly responsible for implementing
the Agreement. One Board member from each country has been
nominated to represent their respective Designated Agency on
matters relating to the Agreement.

Structure of the AAO
The AAT Board oversees the operations of the AAO.  The
Observatory has active and internationally recognised research,
instrument science and instrumentation groups. Figure 1.1 shows
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the structure of the AAO. These
groups are  cr i t i ca l  to  the
maintenance of the AAO’s two
telescopes, to the support of other
international facilities in which
Australia is involved, and to the
development of state-of-the-art
instrumentation for the AAO’s own
facilities and others.

AAO Director
The AAO Director,  Professor
Matthew Colless, is responsible for
the successful operation of the
telescopes, for providing the best
possible facilities for all telescope
users and for ensuring that the
Observatory maintains its high
standing in the international
scientific community. The Director
also actively pursues his own
scientific research.  Prof Colless is
a Fellow of the Australian Academy
of Science and an Adjunct Professor
at the School of Physics, University
of Sydney.

Audit and Risk Management Committee
The AAT Board has an Audit and Risk Management Committee to
monitor and improve its corporate governance.  Details of the
Committee are included in Appendix D.

AAO Users’ Committee
The Anglo-Australian Observatory Users’ Committee (AAOUC)
advises the Director on aspects of the Observatory’s operation.
Prior to November 2005, observing time on the AAT was allocated
by two national committees: the Australian Time Assignment
Committee (ATAC) and the UK Panel for the Allocation of Telescope
Time (PATT). Observing time on the AAT is now allocated by a single
bi-national panel, the Anglo-Australian Time Allocation Committee
(AATAC), details of which are included in Appendix E.

Professor Matthew Colless, FAA, Director of
the AAO pictured at the Armagh
Observatory, Photos above and opposite,
Michael Campbell
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Appointed by the Australian Government

Appointed by the UK Government

Professor Sean Ryan,
Head, of School of
Physics, Astronomy
and Mathematics,
University of
Hertfordshire
appointed 1 January
2008 till 30 June 2010

Dr Colin Vincent,
Head, Astronomy
Division, STFC,
indefinite appointment
from 5 April 2006

Deputy Chair
Professor Stephen
Warren, Department of
Physics, Imperial
College London;
appointed 1 March
2006 till 30 June 2010

Chair
Professor Warrick
Couch, ARC
Professorial Fellow,
Swinburne University;
appointed 5 November
2004 till 30 June 2010

Professor Brian
Schmidt, ARC
Federation Fellow,
Research School of
Astronomy and
Astrophysics,
Australian National
University; appointed 1
January 2005 till
31 December 2008

Dr Ian Chessell,
Director, Chessell
Research Pty Ltd,
South Australia, and
South Australia’s Chief
Scientist; appointed 22
March 2007 till 30
June 2010

A
nglo-A

ustralian Telescope B
oard at 30 June 2008
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The year in review2
Review by the Director
Matthew Colless

The mission of the AAO
The fundamental mission of the AAO is to provide observing
capabilities that enable its user community of optical astronomers
to do outstanding science. This
mission can be broken down
into three essential activities:
f i rst ,  ensuring appropriate
access  and h igh-qual i ty
support for existing front-rank
telescopes; second, providing
uniquely  capable
inst rumentat ion for  those
telescopes; and, third, leading
Australia’s participation in the
next  generat ion of  wor ld-
leading fac i l i t ies .  These
activities underpin a coherent
and balanced plan for the AAO’s
future as Australia’s national
observatory  for  opt ica l
astronomy.

Australia’s national
observatory for optical astronomy
The AAO was originally founded in 1974 to support the 3.9-metre
Anglo-Australian Telescope (AAT) located on Siding Spring Mountain
near Coonabarabran in northwestern NSW. In 1988 the AAO also took
over responsibility for the 1.2-metre UK Schmidt Telescope (UKST)
at Siding Spring. In 2006 the AAO began to provide support for
Australian access to the twin Magellan 6.5-metre telescopes, located
in northern Chile. Most recently, from 1 January 2008, the AAO became
the host for the Australian Gemini Office, which supports Australia’s
involvement as a partner in the two Gemini 8.1-metre telescopes,
one of which is located in Hawaii and the other in Chile.

The Gemini South primary mirror after coating with silver
May 2004, Photo, Gemini Observatory/K. Pu'uohau-
Pummill
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Thus the AAO has broadened its role from supporting a single
telescope to become the national observatory supporting all of
Australia’s major optical astronomy facilities. This process will
continue in two ways: first, the UK’s involvement in the AAO is
gradually ramping down, so that
from 1 July 2010 the AAO will be a
wholly Australian entity; second,
the AAO will be the national focus
for Austral ia’s involvement in
future optical facil it ies, which
might include the 25-metre Giant
Magellan Telescope (GMT), currently
entering its design development
stage, and/or the 2.5-metre PILOT
Antarctic telescope, for which the
AAO has just completed a design
study.
The AAO is employing $4.1M of
funding provided by the NCRIS
program over the next few years to
renew and refurbish the existing
fabric and infrastructure of the
Observatory. This supplements the
$2.7M provided by the Australian
and UK Governments in 2005-06.  In 2007-08, the most obvious
signs of this process are the new roof on the headquarters building
at Epping and the replacement of the solar cladding on the AAT
and UKST domes and the utilities buildings at Siding Spring.
However these large projects are just the most visible parts of a
long-term refurbishment process that will upgrade aging
infrastructure, particularly at the AAT, and allow the AAO’s
facilities to serve the community reliably and efficiently for
another decade.

Science highlights from AAO facilities
Both the AAT and the UKST continue to enable excellent research,
carried out by the AAO’s own astronomy group and by the
hundreds of AAT users from Australia, the UK and around the
world.
Some of the scientific highlights from observations with the AAT
in 2007-08 were: measurements of the atmospheric properties
of Venus; the first discovery of a planet very similar to Jupiter
orbiting another star; subtle imaging of the magnetic fields and
starspots on young stars; and direct observations of star-
formation that occurred in galaxies 3 billion years ago. During

Computer generated image of PILOT -
Pathfinder for an International Large Optical
Telescope, for which the AAO has just completed
a design study, Image Andrew McGrath
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this year the AAT has also been heavily used for two major survey
programs: the WiggleZ survey of distant galaxies, which is
delicately probing the nature of the enigmatic dark energy that
is the dominant constituent of the universe, and the GAMA survey
of nearby galaxies, which is unraveling their mass-assembly and
star-formation histories by combining AAT spectroscopy with
existing optical/infrared imaging and, in future, observations
from the Australian SKA Pathfinder (ASKAP) radio telescope.
Scientific highlights from the UKST over the past year include
newly discovered supernova remnants from a survey of the plane
of our Galaxy, and a survey of more than 120,000 galaxies that
maps the large scale structures and motions in the local universe
in order to improve measurements of the amount of dark matter
and understand the re lat ionship between dark matter
concentrations and galaxies.

Science highlights from Gemini and Magellan
Some of the most interesting results emerging from the Gemini
te lescopes in  the past  year  have come from the NIFS
spectrograph built by the Research School of Astronomy &
Astrophysics (RSAA) at ANU.  An international collaboration
including Peter McGregor, the NIFS Project Scientist from RSAA,
has used the instrument in conjunction with Gemini’s adaptive
optics facilities to discover a black hole weighing a million times
the mass of the Sun at the heart of the nearby galaxy NGC 4051.
The observations also revealed flows of hydrogen gas feeding
the black hole and powering this active galaxy.
The 15 nights each year that Australia has been purchasing on
the Magellan 6.5m telescopes, in part supported by two Magellan
Fellows employed by AAO, has also produced some fascinating
results. Penny Sackett and co-workers at RSAA have used the
MIKE spectrograph and PANIC imager on Magellan to study the
extrasolar planet Lupus-TR-3b, confirming the transit detection
and measuring the planet’s mass to be slightly less than that of
Jupiter.

The AAO’s instrumentation program
The AAO’s world-renowned astronomical instrumentation
program had several significant instrument projects in hand
during 2007-08. Highlights of the year include the completion
of the Echidna fibre-positioner for the FMOS spectrograph on
the Japanese Subaru 8-metre telescope; the selection process
for the major new NCRIS-funded instrument for the AAT; the
initiation of a conceptual design study for the Wide-Field Multi-
Object Spectrograph (WFMOS) for Gemini and Subaru; and the
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NCRIS-funded design study for the PILOT Antarctic telescope.
Since the completion of the highly successful AAOmega

spectrograph in 2006, the AAO
has been looking towards the
next major instrument for the
AAT. During 2007-08, the AAO
developed a number of concepts
for this new instrument and
then engaged i ts  user
community in consultations to
determine which of  these
should be realised using the
$5.9M provided for this purpose
under  the  NCRIS  funding
program. At a workshop held in
November 2007 to evaluate and
compare the various options,
the HERMES concept emerged as
the clear consensus choice of

the community. HERMES is a high-resolution spectrograph that
will be able to observe up to 400 stars simultaneously using the
same 2dF fibre-positioner and optics that feed the AAOmega low-
resolution spectrograph. Whereas the main applications of
AAOmega have been to galaxies and cosmology, the primary
science driver for HERMES is the so-called ‘Galactic archaeology’
program. Galactic archaeology involves untangling the complex
formation history of the Milky Way by mapping the orbital
motions and chemical abundances for a million or more stars
and thereby recovering the original building blocks out of which
the Galaxy was assembled. HERMES will be a highly versatile
instrument with some unique capabilities, and it will have
applications across broad swathes of astronomy, extending to
Galactic and stellar astronomy the ‘survey astronomy’ approach
that the AAT has used so successfully in extragalactic astronomy
and cosmology.
The WFMOS conceptual design study re-started in February 2008
after a long delay caused by funding problems amongst the other
Gemini partners. The AAO is leading a consortium of seven
institutions from Australia, the UK and the USA in developing a
design for an ambitious instrument that the Gemini partners and
Japan are considering constructing for the Subaru 8-metre
telescope in Hawaii. WFMOS will be able to observe thousands of
targets simultaneously using either low-resolution or high-
resolution spectrographs. The primary science drivers for WFMOS
are massive surveys of distant galaxies to determine the nature
of dark energy and of Milky Way stars to understand the
formation of our Galaxy. The AAO-led team and another US-led

 AAO Astronomer Rob Sharp with the AAOmega
spectrograph, used on the AAT to probe the
nature of dark energy, Photo Barnaby Norris
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team are currently working on competing conceptual designs for
WFMOS. These designs will be delivered to Gemini in February 2009,
and a decision on which team will proceed to build the instrument
will be taken by Gemini and Subaru in May 2009. The estimated cost
of the instrument is US$45M.
Another major undertaking of the AAO’s instrumentation group in
2007-08 was the technical design study for the PILOT 2.5-metre
Antarctic telescope. This $1M study was funded as part of the NCRIS
astronomy capability. PILOT is envisaged as both a powerful
scientific facility in its own right and as a prototype and test-bed
for larger optical telescopes that may in future exploit the superb
observing conditions that can be found on the high Antarctic plateau.
Sites such as the French-Italian Concordia base at Dome C are high,
cold and dry, and offer the best astronomical ‘seeing’ (the sharpest
images) of any site on earth. Balanced against these advantages are
the difficulties of running a complex telescope and instrumentation
system at a remote location with a challenging climate. The PILOT
team have produced a design for the telescope and its enclosure
that, together with the supporting infrastructure, should be able to

handle the rigours of Antarctica while exploiting the extraordinary
astronomical qualities of the site.

Technology R&D
The AAO Instrument Science group, in collaboration with photonics
researchers in universities and companies both in Australia and
internationally, is continuing to develop break-through technologies
based on the application of photonic materials and devices to
astronomical instruments.

Left: Schematic showing the basic sub-components of a modified array
waveguide grating.  Right: First prototype of an integrated photonic
spectrograph.  Light from an optical fibre is fed in from the left; the light is
dispersed within the device before emerging as a continuous spectrum from the
aperture on the right,  Images  Jonathan Bland-Hawthorn
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During 2007-08, the group continued to develop specialised fibre
Bragg gratings for suppressing the OH airglow lines in the
atmosphere. An on-sky demonstration of the technology is
scheduled for late 2008. In addition, the group began designing
and prototyping integrated photonic spectrographs, in which all
the components of a normal spectrograph are miniaturised and
replicated within a solid-state optical device – a ‘spectrograph
on a chip’.
These remarkable innovations foreshadow the coming photonic
revolution in astronomical instrumentation. The AAO aims to
secure a leading role in this revolution and to exploit its expertise
in this field to maintain a potent technical advantage in
competing for future instrumentation contracts on next-
generation facilities.

The scientific lifetime of the AAT
The AAT has a remarkable track record of scientific productivity
and impact. The most recent comprehensive study of the
astronomical literature (Trimble & Ceja, 2008, Astron. Nachr.,
329, 632) examined the productivity (number of papers) and
impact (number of citations) of all major telescopes based on
publications over the three years 2001 to 2003. The study shows
that the AAT is the #1-ranked 4-metre optical telescope in the
world in both productivity and impact, achieving 2.3 times as
many citations as its nearest competitor. Furthermore, amongst
optical telescopes of any size, on the ground or in space, the
AAT is ranked #5 in productivity (behind HST, Keck, VLT & 2MASS)
and also #5 in impact (behind HST, Keck, VLT & SDSS). This is an
extraordinary achievement.
At present the AAT represents over half of Australia’s optical
telescope capability. In 2007-08, this capability comprises an
85% share of the AAT together with a 6.2% share of the two Gemini
8.1-metre telescopes and 15 nights per year on the two Magellan
6.5-metre telescopes. Using the product of telescope aperture
and nights per year as an indicator of scientific capability, the
AAT represents 58% of current capability. By 2010 Australia will
have 100% of the AAT, and may have doubled its share in Gemini
while maintaining the current level of access to Magellan. Even
so, the AAT will still represent 48% of national optical capability,
and will continue to provide 80% of the nights available to
Australian astronomers on large telescopes.
Demand for AAT time remains strong: the over-subscription rate
has hovered around 2.5 since the AAOmega spectrograph came
on-line in January 2006. The productivity of the AAT likewise
maintains a very high level: observational data obtained with the
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telescope has led to between 80 and 110 papers in each of the
last 5 years. As the WiggleZ and GAMA Large Programs come to
maturation over the next couple of years, the number of papers
is expected to push the upper end of this range.
The AAT can maintain this high level of productivity and impact
for another decade. The AAO is currently investing $4.1 million
in refurbishing the telescope to ensure that it can operate reliably
and efficiently for another ten years, and more than $5.9 million
in a major new instrument, the 400-fibre HERMES high-resolution
spectrograph. The primary science drivers for HERMES are
‘Galactic archaeology’ surveys to uncover the formation history
of the Milky Way. Extragalactic surveys using AAOmega and
Galactic surveys using HERMES will be the flagship science for
the AAT over the next 5-10 years. AAOmega and HERMES,
together with upgrades to existing instruments, will provide
astronomers with powerful tools that will enable them to use
the AAT for competitive, high-impact research throughout the
coming decade.

The future of the AAO
The future of the AAT is just one part of the broader issue of the
future of the AAO after the termination of the existing AAT
Agreement between Australia and the UK on 30 June 2010. The
AAO has been working actively with the Australian Government,
formerly through the Department of Education, Science and
Training (DEST) and latterly through the Department of Innovation,
Industry, Science and Research (DIISR). As this review of the year
makes clear, the AAO has a vital and exciting role to play in the
future of Australian astronomy. The next two years will see the
AAO make a transition from the current bi-national arrangement
to become Australia’s national observatory for optical astronomy.
It is crucial that all the capabilities that have made the AAO such
a success over the past 34 years – scientific research, facility
management, instrumentation and technology – are retained in
the new organization that continues the mission of the AAO.
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The 2007-2008 year has been one that can
be characterised as ‘business as usual’
over the three primary functional areas of
the  AAO –  fac i l i ty  management ,
inst rumentat ion and technology
development, and scientific research –
against  a  background of  addit ional
activities required to position the AAO for
significant change over the coming decade
while maintaining it as a front-ranked
scientific research facility during that time.
These addit ional  act iv i t ies  posed a
particular challenge to the AAT Board and
senior AAO management, with the need to
work with key stakeholders and the
Australian government to identify the
opt imal  governance and funding
arrangements that will secure the future
of the AAO and preserve its renowned
capabilities beyond the middle of 2010,
when the UK withdrawal from the AAO
becomes complete. While substantial progress was made in this
direction, much work remains to be done.
Despi te  th is  backdrop of  uncerta inty  over  the  future
organizational arrangements for the AAO, it had another
distinguished year in terms of its output and achievements.
Scientifically, a number of important discoveries were made in
the study of planets both within our solar system and around
other stars, in furthering the measurement of stellar properties,
and in the study of galaxies at much earlier times. The AAO also
continued to forge ahead with its world-leading major survey
programs. On the AAT, the WiggleZ dark energy survey reached
its halfway point, while the new Galaxy And Mass Assembly
(GAMA) survey made a very successful start. On the UKST, the
6dF and RAVE surveys both reached major milestones. This
combination of individual investigator-driven and large-survey
science programs makes the AAO a very potent and highly
productive research facility. It was highly gratifying to have this
recognised quantitatively in the Trimble & Ceja (2008) study,
which showed the AAT to be the number one ranked 4-metre
class optical telescope in the world in both productivity (number
of papers) and scientific impact (number of citations).

Review by the Chairman of the Board
Warrick Couch

Professor Warrick Couch, Chair,
Anglo-Australian Telescope
Board
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The AAO’s achievements throughout the year in instrumentation
design/construction and related technology development were
also significant. Its enviable track record in instrument
construction was further enhanced with the successful
completion and commissioning of the Echidna fibre-positioner
for the FMOS spectrograph on the Japanese Subaru 8-metre
telescope, and the delivery of a new CCD camera for the
University of New South Wales Automated Patrol Telescope. In
addition, the AAO undertook a technical design study for the
PILOT 2.5-metre Antarctic telescope, and a conceptual design
study for a wide-field multi-object spectrograph (WFMOS) that
the Gemini partners and Japan are considering constructing for
the 8-metre Subaru telescope.  In the development of future
instrument technologies, major progress was made in the
exploitation of photonic materials and devices within astronomy.
Here the considerable steps taken toward developing the OH-
suppression fibre technology for observations at near-infrared
wavelengths are particularly exciting, since if successfully
implemented, it will have a huge impact on astronomy world-
wide, with widespread applications in next-generation telescopes
and their instruments.
It was also an important year in the AAO positioning itself for
the future. For the AAT to remain a fully-functioning and reliable
facility for another decade, some urgent refurbishment of the
telescope and its dome are required, and it was pleasing that
good progress was made on this front with the $4.1M of NCRIS
funding allocated for this purpose. An important step was also
taken to ensure the AAT remains scientifically competitive over
the next decade, with a very successful community consultation
process leading to the identification of HERMES – a high-
resolution spectrograph fed by the 400 fibres from the 2dF

Armagh Mayor Charles Rollston (centre)
welcomed the AAT Board to the City of
Armagh for its first ever meeting to be held
at the Armagh Observatory in April 2008.
l to r,  Professor Mark Bailey (Director,
Armagh Observatory), Dr Ian Chessell,
Professor Stephen Warren, Professor Brian
Schmidt, Mayor Charles Rollston,
Professor Matthew Colless (Director,
AAO), Professor Sean Ryan, Professor
Warrick Couch and Mr Neville Legg,
(Executive Officer, AAO), Photo Conor
Greenan/Ulster Gazette.
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positioner – as the next major instrument for the telescope. At
the beginning of 2008, the AAO took over responsibility for
operating the Australian Gemini Office (which has responsibility
for supporting Australian use of both the 8-metre Gemini and
6.5-metre Magellan telescopes), marking a significant step
towards the AAO becoming Austral ia’s national optical
observatory, as foreshadowed in the current Australian Astronomy
Decadal Plan.
This year, Prof. Pat Roche’s term as a UK Board member came to
an end. He had made outstanding contributions to the Board,
both through the broad and valuable expertise he had to offer,
and the strong leadership and vision he showed as Board Chair.
His replacement is Prof. Sean Ryan from the University of
Hertfordshire, who has very strong connections to Australia and
the AAO through being a former ANU PhD student and AAO staff
member, and having used the AAT extensively for his research.
The AAO also farewelled Don Mayfield, who retired after working
for 33 years in the electronics and instrumentation areas, and
was the longest-serving staff member at the Epping laboratories.
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Scientific highlights3
Want to know how to build a
galaxy?
After nearly 80 years of galaxy studies there
is still no clear picture of how galaxies form,
merely a recognition that these are highly
complex non-linear systems involving both
distinct but interlinked components (nucleus,
bulge, bar, disk etc) and constituents (stars,
dust ,  hot  and co ld  gas )  wi th  s t rong
environmental and mass dependencies. The
creation of a plausible blueprint of the galaxy
evolution process requires the construction
of a comprehensive database (in terms of
statistical size and wavelength coverage),
which contains measurements of all of these
facets, i.e. bulge-disk decompositions,
stellar, gas, dust and dynamical masses and
spanning a range of environments and
epochs.
A multi-national consortium of astronomers,
led by Simon Driver of the University of St
Andrews,  has  recent ly  begun a  large
observing program on the AAT aimed at
obtaining medium-resolution (3-7Å) optical
spectroscopy of 0.1 million galaxies at low
redshi f t  (z  < 0.5 )  spread over
approximately150 deg2 of the sky. These data form a key component of a
multi-facility study, the Galaxy and Mass Assembly project (GAMA), which
draws on data from several telescopes and satellites to investigate structures
in the Universe on Kiloparsec to Megaparsec scales.  Although it does not
cover as much area of sky as the Sloan Digital Sky Survey (SDSS) nor extend as
deep as the VIMOS VLT Deep Survey (VVDS), GAMA fills the niche between the
well sampled wide/shallow and the narrow/deep domains.  Moreover, it is
focused on resolved structural studies provided by e.g. bulge-disk
decompositions, and on multi-wavelength coverage (UV through radio),
enabling a coupled study of the stars, dust and gas.

Figure 3.1 Expected resolution (upper
panel) and depth (lower panel) of the final
GAMA database. The spectrum of
NGC891 with a weak AGN component
added and shifted to z~0.1 is overplotted.
GAMA will enable the simultaneous
analysis of the AGN, stars, dust and gas
for a large fraction of the sample.
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The anticipated resolution (upper panel) and 5!-point source detection (lower
panel) limits for the final database are shown in Figure 3.1. Overlaid on this
figure is the NGC891 galaxy spectrum shifted to z=0.1 (based on Popescu
et al. 2000). This shows that, for dust rich systems at least, GAMA will
contain optical/near-IR data with fully wavelength sampling, enabling total
SED fitting combined with optical and near-IR structural analysis.
GAMA will also place robust constraints on the currently favoured structure
and galaxy formation paradigm.  For example, in current galaxy formation
models, the galaxy velocity dispersion of a virialised cluster or group is
believed to be a direct indicator of the dark matter halo mass in which it
resides, as the system’s dynamical mass is clearly dark matter dominated
on those scales. Hence by surveying a sufficiently large volume it should, in
principle, be possible to empirically construct the halo mass function (HMF)
using galaxy group velocity dispersion estimates. The HMF is precisely
predicted from any dark matter model with no uncertainty due to baryon
physics. The HMF empirical measurement therefore constitutes a direct test
of the underlying structure formation hypothesis.  The predicted HMF for
three dark matter models (Cold, Warm, and Hot Dark Matter, i.e. CDM, WDM
and HDM respectively) along with the current best constraints from the 2dF
Galaxy Redshift Survey (2dFGRS) galaxy cluster catalogue (2PIGG; Eke et al.
2006), and the expected constraint from GAMA for the final 250 deg2 survey
are shown in Figure 3.2. The advantage of GAMA over 2PIGG is the ability to

probe to lower halo masses (deeper survey with higher spectral resolution),
increase the number of detected group members (improved velocity
dispersion uncertainty, hence mass determination), as well as overcome the
fibre-collision selection bias by sampling each region of sky numerous
times.  AAOmega is the only facility available worldwide with which such a
dataset can be obtained. Indeed, if combined with ASKAP dynamical mass
estimates at the very low mass end, GAMA should also be able to convincingly
test WDM models and place an upper limit on the dark matter particle mass
by extending the HMF to smaller masses than galaxy group based methods
can probe.

Figure 3.2 An illustration of
three key mass functions: the
galactic halo mass function,
the galaxy baryonic mass
function (stars + HI) and the
galaxy stellar mass function.
The HMF and the GSMF will be
probed directly by GAMA. The
galactic halo mass function
and the GBMF will be probed
indirectly by GAMA, the latter
in combination with ASKAP.
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Although it seems somewhat perverse to observe the brightest
object in the night sky (after the moon) with a 4m class telescope,
a team of astronomers, led by Jeremy Bailey of Macquarie
University and including his colleague S. Chamberlain and V.
Meadows of the University of Washington and D. Crisp of the Jet
Propulsion Laboratory, Pasadena, have used the AAT and the
near-infrared spectroscopic capabilities of IRIS2 to spatially map
1.27 micron emission from molecular oxygen on the night side
of Venus (Figure 3.3).  This airglow feature is radiated only at
specific gas densities which modeling suggests occur at altitudes
of between 90-100 km in the upper atmosphere of the planet.
Indeed, data from the VIRTIS experiment on the Venus Express

space probe has confirmed that the peak of this emission occurs
at 96±1 km. Thus through studying the 1.27 micron airglow band
the astronomers can study the dynamics and chemistry of a quite
specific layer within this planet’s atmosphere.
To circumvent the low spectral resolution of the IRIS2 data, which
results in the blending of telluric oxygen absorption and the
individual l ines within this molecular band, Bai ley and
collaborators adopted a forward modeling approach to perform

Measuring the temperature of the upper
atmosphere of Venus from Siding Spring

Figure 3.3 A sample IRIS2 spectrum of the Venus night side, showing the
thermal emission windows at 1.18, 1.28 and 1.31 microns, as well as the
molecular oxygen emission band at 1.27 microns
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Figure 3.4 Maps of the molecular oxygen intensity and
emission on the night side of Venus, derived from
IRIS2 data.  The anti-solar point is marked by a cross

a detailed analysis of the shape and the intensity of this emission
profile.  From this they determined the temperature within this
atmospheric layer on the night side of Venus to be T=181-196K
(Figure 3.4).
These measurements compare well with an estimate of T~198K
obtained by combining data on the vertical distribution of the
molecule oxygen emission intensity and the mean temperature
profile from the VIRTIS and SPICAV experiments on board the
Venus Express probe.  However, they are significantly higher than
those predicted by the Venus International Reference Atmosphere
(T~174K).  Noting a subtle positive correlation between the
measured temperature and the intensity, the team concludes that
this may be due to the molecular oxygen emission tracing gas
which is sinking and experiencing compressional heating in the
upper atmosphere. The emission is also seen to vary substantially
from night to night. This is consistent with a chaotic circulation
within a transition region between the zonal retrograde super-
rotation flow pattern seen at the cloud tops and the subsolar-
to-antisolar flow which dominates at higher altitudes.
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Eduard Westra of the Research School of Astronomy and
Astrophysics and Heath Jones of the Anglo-Austral ian
Observatory have recently completed a detailed survey of star-
forming galaxies at redshift
z~0.24, which corresponds to
when the Universe  was 3
billion years younger than it is
today.  A typical feature of
these galaxies are emission
lines, the most prominent of
which are [OII] 3726,3728,
H"4861, [OIII] 4959, 5007 and
H#6563.  The la t ter  i s
recognized as one of the most
robust star-formation density
measures in the low-redshift
Universe.
The astronomers Westra and
Jones identi f ied an init ia l
sample of  more than 700
candidate  emiss ion-l ine
galaxies by selecting objects
detected at or above a certain
level of significance in images
of two different fields on the
sky taken with the 2.2m ESO
telescope through a carefully chosen multi-bandwidth set of
filters (Figure 3.5, upper).  As other prominent emission lines,
e.g. [SII] at z~0.21 and [OIII] at z~0.6-0.7, could be mistaken for
H#at z~0.24 in this imaging data (Figure 3.5), the sample was
expected to contain galaxies within a number of other specific
redshift ranges. These had to be removed before any conclusions
could be drawn on star formation at z~0.24.
In contrast to most previous investigations of this nature, Jones
and Westra obtained spectroscopy for 556 of the candidate
emission line galaxies using the AAT and the multi-fibre
spectrograph AAOmega to eliminate these contaminants from
their sample.  The spectroscopic data confirmed 306 objects to
be emission line galaxies, with approximately half found to reside
at z~0.24, a quarter at z~0.21 and a sixth at z~1.2. Having made
allowance for the incompleteness of the survey and the extinction
of the line emission by dust in the galaxies, the astronomers
determined H# luminosity functions for each of the two fields
(Figure 3.6). The small differences seen between these
determinations are likely due to cosmic variance.

Studying the formation of stars 3 billion years ago

Figure 3.5 AAOmega spectroscopy of emission
line galaxies obtained by Westra and Jones. The
top panel shows the profiles of the filters used to
identify an initial sample of objects,
superimposed on a night-sky spectrum.  The
lower panels show the main emission lines in the
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Figure 3.7 Star formation density
as a function of look-back time
derived from emission line
surveys, where the luminosity
function has been integrated
from the star formation rate
corresponding to the flux limit of
this survey (10-16 erg s-1 cm-2).
The solid symbols represent the
star formation density derived
from the H# line, the open
symbols from either the [OII] or
the [OIII] line.  The two
derivations from difference fields
from this survey are indicated by
the solid circles. The dotted and
dashed lines are the least
squares fit from Figures 1 and 2
of Hopkins (2004), respectively.

 

The luminosity functions were integrated to obtain estimates of
the H# luminosity density. In an HII region this is proportional
to the star formation rate and leads to estimates of SFR=-
2.24(+0.11/-0.14) Msun yr-1 and -1.93(+0.08/-0.10) Msun yr-1 for
the CDFS and S11 fields respectively.  The estimates are
consistent with the results of previous work at this redshift,
although there is considerable spread (Figure 3.6). Westra and
Jones note that if they had not had the spectroscopic data to
remove the [SII] galaxies at z~0.21, the results would have been
overestimates by about 30%.

Figure 3.6 A comparison of the H# luminosity functions
determined by Westra and Jones and those of other
surveys. The differences between the two derivations
from this survey can be attributed to cosmic variance.
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Discovery of a Jupiter analogue
and a Neptune mass extrasolar
planet
The Anglo-Australian Planet Search (AAPS) is
one of the longest running of its kind in the
world, with over 10 years of observations to
date.  Prior to this year, this international
team of astronomers, which includes Chris
Tinney of the University of New South Wales,
Hugh Jones of the University of Hertfordshire
and Paul Butler of the University of California,
had announced the detection of 29 new extra-
solar planets, unearthed using the so-called
“Doppler wobble” technique. The method
measures a star’s Doppler shift from its
spectrum to extremely high precis ion
(velocities at the 1-3 m s-1 level).  The AAPS
has also achieved arguably the highest long-
term stability of about 3 m s-1 over 10 years,
which is required to detect planets in a similar
configuration to our own Solar System around
other Sun-like stars.
Within the last year the team has announced
the detection of one new planet around the M
dwarf GJ832 (Figure 3.8) and will shortly
announce the discovery of a Neptune-mass
(~21 Earth-mass) planet around the G-type
star HD16417 (Figure 3.9). The discovery of
a Jupiter-like planet in a Jupiter-like orbit
around GJ832 demonstrates the importance
of the strategy of monitoring stars similar to
the Sun over long periods of time. It is only
now that the AAPS is beginning to uncover
planets with periods of 9 or more years, i.e.
close to the 11.2-year orbital period of
Jupiter.  The discovery of the planet around
HD16417 demonstrates the need for large
blocks of contiguous observations (in this
case 48 nights) to detect the low amplitude
var ia t ions  that  are  due to  low-mass
exoplanets.  The amplitude of the planet’s
signal is a mere 4.8 m s-1. Stellar variability
is the main limiting factor in detecting these
planets, i.e. the star’s intrinsic “jitter” can
mimic the planetary signal. The AAPS team
are in the process of devising new observing
strategies to overcome these effects.

Figure 3.8 (top panel) Radial velocities
with measurement uncertainties for the
star GJ832 (HD204961), showing a 0.64
Jupiter-mass planet in a 9.4 year orbit
(Bailey et al. 2008). The dashed line
represents the best-fit Keplerian model
to the data. (bottom panel) Residuals
after subtracting off the best-fit model
from the original velocities. The RMS
scatter of the residuals is 5.5m s-1.

Figure 3.9 (top panel) Radial velocities
with measurement uncertainties for the
star HD16417, phased to the 17.2-day
orbital period of the 21 Earth-mass
planet (O’Toole et al. 2008a). The dashed
line represents the best-fit Keplerian
model to the data. (bottom panel)
Residuals after subtracting off the best-fit
model from the original velocities. The
RMS scatter of the residuals is 2.2m s-1

and is predominantly due to stellar
variations.
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The Near-infrared Integral-Field Spectrograph (NIFS) was designed
and built by the Australian National University and deployed on
the Gemini North 8-m diameter telescope in Hawaii in 2005. In
conjunction with Gemini’s adaptive optics capability, NIFS enables
high spatial resolution studies at near-infrared wavelengths of
active galaxies that reveal how gas flows into their nuclear regions,
and ultimately accretes onto the central massive black hole. A
collaboration of astronomers from Brazil, USA, Gemini Observatory,
and Peter McGregor (NIFS Project Scientist at RSAA) used the CO
absorption bands around 2.3 �m in NIFS data to measure stellar
kinematics for the nearby active Seyfert galaxy, NGC 4051 (Riffel
et al. 2008, MNRAS, 385, 1129). They find a turnover in the rotation
curve barely 55 parsecs from the nucleus, indicating a highly
concentrated gravitational potential. The stellar velocity
dispersion, which measures the motions of stars orbiting the black
hole at the centre of the galaxy, implies a mass for the central
black hole of one million solar masses. NIFS mapping of the
motions of molecular hydrogen gas around the nucleus have
revealed two “spiral arms” that are interpreted as inflows towards
the nucleus that may feed gas onto the central black hole.

Figure 3.10 Images of the H2 1-0 S(1)
emission line around the nucleus of the
active galaxy NGC 4051 obtained with
NIFS. Each frame shows the line emission
arising at different velocities (as indicated
at the lower left of each frame). The cross
marks the position of the nucleus. Streams of
emitting H2 gas can be traced flowing into
and around the nucleus (from Riffel et al.
2008).

Measuring stellar kinematics on Gemini North
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A team lead by former RSAA graduate student David Weldrake
and involving RSAA colleagues Daniel Bayliss and Penny Sackett
have used a combination of instruments on the Magellan
telescopes to determine the properties of an extrasolar planet
orbiting a 17th mag star in the constellation Lupus (Weldrake et
al. 2008, ApJ, 675, L37). Lupus-TR-3b was discovered from 2
months of continuous monitoring with the RSAA 1m telescope
passing in front of its parent star every 3.9 days and causing its
light to dim by just over 1%. They used the MIKE spectrograph
on Magellan over 5 nights to measure the total radial velocity
shift imparted to the parent star by Lupus-TR-3b to be just 114
m s-1, which fixes the mass of the planet to be 81% that of
Jupiter. They also used the PANIC near-infrared camera on
Magellan to image the region around Lupus-TR-3b and all but
rule out the possibility that unresolved blending with a faint
orbiting stellar companion is the cause of the dimming.

Figure 3.11 Radial velocity data for the parent star of the
extrasolar planet Lupus-TR-3b (lower points), and for the standard
star HD 126053 (upper points), as measured with the MIKE
spectrograph on Magellan. The solid curve is a fit to the data for a
planet mass 81% that of Jupiter (from Weldrake et al. 2008).

Determining the properties of an extrasolar
planet with Magellan
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Strategies
The AAO is committed to listening to the astronomical community,
and especially users of its facilities, to assess and anticipate its
needs. There are several avenues available for this: the time
assignment committee, the AAO Users’ Committee and the AAT Board.
All have a strong influence on the strategic directions of the AAO.
The AAO aims to stay abreast of world best practice, and AAO staff
are frequently successful in competing for valuable observing time
at major telescopes overseas.  Participation in conferences,
workshops and colloquia are also important ways of staying in touch
and promoting the science conducted at the AAT and by AAO staff.
Another vital strategy is to ensure that the needs of users are met,
which is achieved through a range of measures: maintaining and
improving existing instrumentation and associated software; keeping
on-line documentation up to date; providing excellent support in
setting up the instruments, liaising with telescope operations staff,
and observing; soliciting users’ feedback; providing input to the
design of the next generation of innovative new instrumentation;
and achieving ever-greater efficiency in operating the telescopes.

Left, The second generation 2dF fibre gripper unit.  The two parallel gripper jaws are about to close
onto one of the magnetic buttons that carry an optical fibre to the AAOmega spectrograph.  The fibre
is seen stretching out behind the button.  The 400 2dF fibre buttons are held onto the 2dF field plate
by a strong magnet after they have been deployed in the telescope focal plane by the gripper robot.
Right, AAO astronomer Rob Sharp monitoring the robot during a tune-up.  The robot places fibres to
within 20microns accuracy at a rate of one every seven seconds, Photos Barnaby Norris
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AAT Performance
The high standard of AAO facilities and observer support, coupled
with the continuing instrumentation development program, have
traditionally ensured that observing time on the AAT is over-
subscribed. The overall number of AAT proposals each semester
is now around 40, half as many as five years ago, (see Table 4.1.)
This is in part due to the decline in the number of UK proposals
(an anticipated consequence of the gradual withdrawal of UK from
the AAO), and in part to the long-term trend of AAT programs
towards more ambitious, survey-style science (i.e. fewer but
larger proposals).
The relative Australian:UK shares are currently set at 85.5%:14.5%,
in line with the Supplementary AAT Agreement and the relative
contributions of Australia and the UK to the AAO Joint Program.
Up to 20% of the time on the AAT can be awarded to proposals
led by astronomers outside Australia and the UK, with this time
allocated pro-rata from the Australian and UK shares. In
scheduling Semester 08B, a previous imbalance of 5.65 nights in
the UK’s favour was paid back to Australia evenly across dark,
grey, and bright time.
Despite the decline in the total number of proposals, the number
of Australian proposals increased, and the over-subscription
rates on the AAT remain in the same 2 to 3 range as they have
always been, with slightly more pressure for dark and grey time
(Figure 4.1). After setting aside the 47.33 nights earmarked for
Long Term programs, the “marginal” oversubscription among the
remaining programs for the remaining time increases from 2.0
to 2.5. Demand for the AAT remains strong despite competition
from an ever-growing number of instruments on 8 and 10-m
facilities overseas, in which Australia has increasing stake.

Table 4.1: Number of applications, sorted by Principal Investigator’s
institutional affiliation.

Semester UK P.I Aus. P.I. AAO P.I. Other Total
07A* 22 16 6 24 6 86 86 86 86 8
07B** 20 15 4 19 5 85 85 85 85 8
08A* 7 20 1 13 4 24 24 24 24 2
08B** 10 23 2 10 4 44 44 44 44 4
*  A semesters run from 1 February to 31 July
** B semesters run from 1 August to 31 January
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Observing conditions were generally good apart from a period of rain in
Dec07/Jan08.  A critical metric of user satisfaction is the fraction of
available observing time lost through equipment failure.  For the first
half of the year, the technical downtime results were within the target
level of 3% (2.2%) but over the target in the second half (3.6%), averaging
within the target level for the year.  Figure 4.2 shows the use of observing
time at the AAT in 2007-08.  Figure 4.3 shows the use of observing time
over the last four years.
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Figure 4.1  Oversubscription rates for the AAT.
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Figure 4.3  The use of observing time at the AAT over the last four years.
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User Feedback
AAT and UKST observers are encouraged to complete the web feedback
form, which asks how well the AAO has fulfilled its obligations under
its Client Service Charter. The responses are ranked in five steps
ranging from well below (1) to well above (5) acceptable. Users are
also asked to flag key items and to comment on any issues of concern.
For the past semester 2008A we had 24 feedback forms returned from
the 25 programmes executed  - a return rate of 96%, well up from
59% in 2007B (the historical average is a return rate of 50-70%).  This
improved return rate is due to more rigorous follow-up in requesting
Observer Report Forms from those of our users who forgot to file one
before leaving the mountain.
The AAO's performance target is minimum score of 3.75 in all
categories. In the last two semesters, all key areas exceeded this.
The average scores in the traditionally lower-graded area of “General
Computing” sustains last semester’s high grade due to significant
investment in new hardward.   "Instrumentation Manuals" received
improved grades resulting from ongoing updates to various
documents.  Staff astronomer support, technical support, and night
assistant support continue to receive excellent ratings from almost
all observers (average grades well above 4).

Table 4.2 User Feedback at the AAT
2005–06 2006–07 2007-08

Night Assistant support 4.7 4.8 4.6
Staff astronomer before 4.7 4.6 4.6
Staff astronomer during 4.8 4.9 4.8
Other technical support 4.3 4.7 4.6
Instrumentation & related
software 3.9 3.7 4.3
General computing 3.8 3.7 4.3
Working environment 3.9 4.0 4.2
Travel & administrative
support 4.0 4.0 --*
Data reduction software 3.6 3.9 4.0
Instrument manuals 3.9 3.9 4.1
AAO WWW pages 3.9 3.7 4.0

*The AAO no longer makes accommodation and travel bookings for visiting
observers; during 2008 this question was changed to ask about the web-based
information available for planning travel to the observatory.
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UKST  Performance
The UKST is currently used exclusively for the RAVE survey of
stars in the Galaxy.  RAVE (RAdial Velocity Experiment) is a 10-nation
collaboration headed by Prof Matthais Steinmetz at the Astrophysical
Institute in Potsdam (AIP).  RAVE aims to generate an archive of radio
velocities and metallicities for up to a million stars using the UKST.
From its commencement on 11 April 2003 until 31 July 2005, the project
utilised 7 bright nights per lunation, funded incrementally by the
international RAVE consortium.  Since 1 August 2005, RAVE has been
the single user of the UKST and has provided the operational funding
although the telescope itself continues to be managed by the AAO.
Figure 4.4 shows the use of UKST observing time during the
period 1 July 2007 to 30 June 2008.

In Figure 4.5 the use of observing time over the past four years
is shown.  Both weather and system loss statistics have been
slightly poorer than average this year.  Several new RAVE
observers were being trained during this period, and the system
loss statistics are partly due to inexperience in diagnosing
problems.

Figure 4.5  The use of observing time at the UKST.

0

10

20

30

40

50

60

70

2004-05 2005-06 2006-07 2007-08

Observing      

Weather
losses      
Equipment
failure   pe

rc
en

ta
ge

Figure 4.4  The use of observing time at the UKST in 2007-08.

60.4%

37.3%

2.3%

Observing (incl.
commissioning)

Weather losses

Equipment failure



32       AAO Annual Report 2007–2008

  4 Performance

Various observing programs using the 6dF fibre spectrograph have
occupied all UKST observing time since the beginning of 2003.  Table
4.3 summarises the data obtained for the principal observing campaigns
since 6dF operations began.
The 6dF robot has been reliable following the remedial work undertaken
in mid 2007.  The most serious instrumental problem has continued
to be fibre breakages.  These appear to be related not to robot

performance, but to the deteriorating condition of each field plate in
terms of the ability to pack fibres following repairs.  The only complete
remedy to this problem is to fit new fibre bundles to each plate, and
work is now underway to provide replacement bundles for both plates
by September 2009.  In addition, work on a third field plate (FP3) is
progressing and commissioning of this new field plate is now expected
in November 2008.

RAVE progress
The first tranche of RAVE data was publicly released in 2006, and the
release of the second year’s data (which, besides radial velocities, also
contains stellar parameters) will accompany the publication of a data
release paper.

*Incomplete semester

margorP 40-3002 50-4002 60-5002 70-6002 *80-7002

yevruSyxalaGFd6
sdleif

293 383 49 - -

yevruSEVAR 023 704 627 897 798

sdleifyevrus-noN 811 211 2 - -

sdleiflatoT 038 209 228 897 798

Table 4.3 Numbers of 6dF fields observed and total observing hours.
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Figure 4.6 Progress over the complete history of the RAVE project

RAVE funds exist to support these operations until approximately
December 2009 (with every expectation that they will continue beyond
this), satisfying the AAT Board’s requirement that 15 months of advance
funding be available.  The RAVE consortium anticipates supporting
the observational phase of the project until 31 December 2011.
To the end of the June 2008 lunation, a total of 3247 RAVE fields
(telescope pointings) had been observed and a total of 293,656 spectra
have been amassed on 262,673 unique objects.
Figure 4.6 shows progress over the complete history of the project
plotted in Galactic coordinates.  The grey-scale represents the density
of observations in each field, with white indicating zero observations
and black a maximum density of 995 stars per field.  The chart clearly
shows the effect of the midwinter Galactic bulge gap in the input
catalogue.  Fields on either side of the gap are well covered, as observers
point the telescope to acquire fields at higher and lower RAs.  This
results in a shortage of available fields on winter nights.
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Research performance
The Astronomy group currently comprises nine astronomers (8.5
FTE) with the appointment of a new Director’s Fellow imminent.
Seven members of the group are responsible to greater or lesser
degrees for the delivery of astronomical services at the AAT and
UKST.  Since the start of 2008, the AAO has become the host
institute for the Australian Gemini Office (AusGO), with the
Australian Gemini Scientist (Dr Stuart Ryder) and one of the two
Deputy Gemini Scientists (Dr Terry Bridges) stationed in Epping.
Although not formally part of the Astronomy group, a number of
AAO staff including the Director, Dr Simon Ellis, Dr Will Saunders,
Dr Fred Watson, and Dr Russell Cannon also make substantial
contributions to telescope operations, observing support, and/
or astronomical research.  Members of the Astronomy group also
play roles within some of the AAO’s projects in addition to their
on-going support work.
The AAO/Macquarie Lecturer is a joint appointment between the
AAO and Macquarie University, spending half his time at each
location.   Recruitment is underway for a further two joint
Macquarie/AAO positions, one related to the Astronomy group,
the other an astrophotonics position linked to instrumentation.
The AAO manages two Magellan Fellows who have been working
at the Magellan Observatory since 2007.  This is regarded by the
Magellan partners as providing half the cost of Australia’s
purchase of 15 nights p.a. of Magellan time over this period.
These Fellows are currently in Chile – their anticipated 2 years
there has recently been extended by 6 months due to the renewal
of Australian access to Magellan.  Both Fellows play an active
role in assisting with Australian programs awarded time on
Magellan.
The AAO has hosted 33 research students jointly supervised by
AAO staff over the past 12 months.  Seven of these students
submitted theses in 2007-08.  As well as PhD students, the AAO
runs a twice-yearly student fellowship program to enable six
undergraduates each year to gain first hand experience of
astronomical related research.
The AAO has also instituted a new PhD top-up scheme for
graduate students enrolled at Australian universities whose
research is substantially co-supervised by staff at the AAO.  The
goal is to encourage joint projects with the universities, providing
AAO staff with access to graduate students and giving PhD
students the opportunity to spend extending periods undertaking
research in an observatory environment.  The AAO has awarded
two top-up scholarships in 2008.
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The AAO's Astronomy group organised two significant conferences
in 2008.  The first was a workshop co-sponsored by the University
of Sydney on "Science with AO-fed instruments on large telescopes"
held on Dunk Island in April 2008.  The second, co-sponsored by
CSIRO's Australia Telescope National Facility (ATNF), was on
"Merging black holes in galaxies: galaxy evolution, AGN and
gravitational waves" and was held in the Blue Mountains in June
2008. The latter was the first in the new "Southern Cross
Astrophysics Conference Series" that the AAO and ATNF will be
jointly organising each year from now on. AAO astronomers were
also well-represented at the Giant Magellan Telescope Science
Meeting held in Canberra in March 2008.
The Astronomy Group was heavily involved in organizing the AAT
Future Instrumentation Workshop, in November 2007.  This was

very well attended, with 40 participants.  On the basis of this
community input, the AAO is moving forward with the HERMES
spectrograph as a future AAT instrument.  Another workshop on
the science requirements for this instrument was held in February
2008.
The total number of AAT observing programs for the past five years
is shown in Figure 4.7. The number of scheduled programs per year
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Figure 4.7  Total number of
scheduled AAT observing
programs.  Note that long-
term proposals are counted
for each semester they are
scheduled.
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on the AAT in the past 4 years has declined from 61 to 44, in part as a
consequence of AAT Board policies to promote large survey-style programs
with high scientific impact on the AAT, and in part due to the declining
share of the AAT available to UK astronomers. The latter point is apparent
in Figure 4.8, which shows the distribution of AAT observing programs by
the location of the Principal Investigator (PI). AAT users come from a wide
range of institutions in Australia, the UK and many other countries. The
consequence of these changes is that the average length of an observing
run is now approaching one week, allowing observers to undertake more
ambitious programs and to complete programs more rapidly.
Figure 4.9 shows the total number of research papers published in refereed
journals and conference proceedings using data from the AAT and the

UKST. Also shown are the total number of AAO papers, published by AAO
staff, students and visitors. A total of 71 AAT data papers, 12 UKST data
papers and 87 AAO papers were published. While similar to the totals for
2005-06 and 2006-07, this is down on the peak of 2004-5 when the final
2dFGRS survey papers appeared.  As the WiggleZ and GAMA Large Programs
come to completion over the next year or so, it is expected that the number
of papers will rise again.
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Figure 4.9 Total number of
publications using AAT
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Figure 4.10 Research papers published
using AAT data by location of first author.
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Figure 4.12 AAO publications by AAO
staff, students and visitors.
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Publications by AAO staff, utilising data not just from the AAT and UKST
but also from international facilities such as the Gemini Observatory, have
maintained a healthy level considering the large recent turnover in
astronomy staff (see Figure 4.12).
The distribution of publications in refereed journals by location of the
first author is shown in Figures 4.10 and 4.11 for papers using AAT data
and UKST data, respectively. The general fall in the number of publications
by authors from the UK is in line with the falling partner share for the UK.
First authors from outside the UK and Australia continue to dominate the
publication rates. The publication rate per AAT observing programme
remains steady, at about 3 papers per programme (see Figure 4.13).
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Instrumentation
Table 4.4 summarises the use made of instruments on the AAT
over the last few years.

There have been two big science programs operating throughout
the year using AAOmega.  Members of the WiggleZ program have
recently submitted their first paper (on small-scale clustering).

*Years indicated are not financial years, but two AAO
Semesters running from 1 February to 31 July (A) and 1
August to 31 January (B).
#2dF was unavailable in the last half of 2005 and was made
available with AAOmega in the first half of 2006.
+from 2007-08 WFI is no longer offered
++TTF, RGO and SPIRAL were decommissioned in 2003–04.
SPIRAL was recommissioned for use with the AAOmega
Spectrograph in June 2006.

tnemurtsnI 60-5002 70-6002 80-7002

gemOAA/Fd2 a

tcejbo-itlumdleif-ediW
hpargortceps

3.52 5.14 5.16

emOAA/LARIPS ag

hpargortcepsdleiflargetnI ++
9.0 0.5 5.7

FRHU/SELCU
shpargortcepsellehcéeduoC

7.54 5.24 0.51

2SIRI
hpargortcepsdnaregamiderarfnI

5.12 5.8 0.9

IFW
regamidleif-ediW

6.1 0 +--

stnemurtsnirotisiV
sresuybdeilppusstnemurtsnI

0.5 5.2 0.7

Table 4.4  Use of AAT instruments for the last three years* (% nights
allocated).
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AAOmega upgrades: A new dichroic (a filter designed to
select ively pass certain wavelengths and ref lect  other
wavelengths) has been successfully commissioned on AAOmega.
Improvements in the AAOmega user interface are ongoing, in
response to observer feedback.  A new Gripper was fitted to
AAOmega in October 2007 and was working within one night.
This has improved both reliability and positioning speed of the
2dF robot to well within the targeted range of 6.5-7 seconds per
fibre.
UCLES: The UCL echelle spectrograph continues to perform well,
including with the iodine cell and SemelPol visiting polarimeter.
IRIS2: An analysis of the current AAT instrumentation suite and
its possible future evolution suggests that IRIS2 is the instrument
with the shortest remaining productive lifetime (probably less
than 5 years), due to competition that will soon include
instruments on 8m-class telescopes.  The AAO is thus
considering the future of IRIS2 and cost-effective ways of
extending its productive life in a world of 8meter telescopes.
AAO staff have also been involved in a short test in which they
remotely ran the 2dF control task via VNC link from the laboratory
in Epping.  While this is not yet mature for remote observing, it
could in principle permit one to help diagnose problems remotely
(with a Night Assistant at the telescope).

Instrumentation Projects
Telescope Control System (TCS)
During the past twelve months there has been considerable
progress on the Telescope Control System, which aims to upgrade
the AAT’s thirty-four year-old control system.  All the hardware
for the new TCS was installed at the telescope by the end of 2007
and much low level testing was carried out in early 2008.  Great
care has been taken to ensure that the upgrade has had minimal
impact on observing time, leading to some delays in the original
project timeline.
In April 2008, the first night-time testing and commissioning of
the new system was carried out over a five-day period.  During
these tests, high level software control of all the telescope
functions by the new control system was demonstrated and the
system was able to slew the telescope, dome and windscreen,
and point the telescope to a star and track it.  Further
commissioning runs are planned for July and August 2008.  It is
hoped that the new system will be in regular use before the end
of 2008.



40       AAO Annual Report 2007–2008

  4 Performance

2dF Data Reduction (2dFdr) Starlink Removal
The 2dFdr software is the AAO's primary software package for
reducting data from the AAO’s fibre spectrographs.  It is currently
dependent on routines that were developed by the now-defunct
UK Starlink Project and that are no longer supported.  This lack
of support has been threatening the future viability of 2dFdr and
hence the flow of science from the AAOmega and SPIRAL
instruments.
The AAO is working to remove this dependency and hence to
ensure the future viability of this important software package.
The project started in August 2007 and is due for completion in
the second quarter of 2009.  When this work is complete, 2dFdr
will be well positioned to become the foundation of data
reduction packages for future fibre instruments such as HERMES
and WFMOS.

CYCLOPS
CYCLOPS is a fibre array feed for the UCLES spectrograph.  Such
an array will allow nearly twice as much light to be collected
from a given star as the fibres are reformatted to ensure all of
the light enters the slit of the spectrograph.  The resolving power
of the instrument can also be improved since the slit does not
need to be widened to collect the star light.
A concept and costing for the CYCLOPS upgrade to UCLES was
completed and delivered for inclusion in a LIEF bid in early 2008.
If the funds are secured, the array will be fabricated in 2009 and
delivered to the telescope by early 2010.

GMT Instrumentation
The group continues with participation on the Giant Magellan
Telescope (GMT) Project Science Working Group.  Although GMT
is not yet in a position to make a call for the detailed design
instrument studies, it is expected that such a call will take place
within the coming year.

FMOS/Echidna
FMOS/Echidna is an automated fibre positioner for the Faint Multi
Object  Spectrograph (FMOS) for the Subaru telescope.
Commissioning of the instrument at Subaru on Mauna Kea in
Hawaii commenced during the year with the Echidna positioner
working very well by the end of the fiscal year.  The last
commissioning run involving the AAO is expected will take place
in the second half of 2008 with AAO support being provided
remotely.
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Automated Patrol Telescope
CCD
The APT CCD camera was delivered
to the University of NSW during the
year.  It is currently awaiting final
testing by the UNSW team on the
APT, which is located at Siding
Spring.

IIA HESP
The Indian Institute of Astrophysics
( I IA )  in  Bangalore  prev ious ly
commissioned the AAO to develop
a design for a High-resolution
Echelle Spectro-Polarimeter (HESP)
for  the i r  2-metre  Himalayan
Chandra Telescope.  That design
and cost estimate was delivered
early in the year.  KiwiStar Optics has
since assumed leadership on HESP
and submitted a bid to build the
instrument in which the AAO will
play a consulting role.

6dF Field Plate
Using LIEF funding, Macquarie
University contracted the AAO to
fabricate a third fibre field plate for
use by the RAVE consortium on the
UK Schmidt  Te lescope 6dF
instrument.  The project is a joint
venture  between the  AAO,
Macquar ie  Univers i ty ,  and
Astrophysical Institute Potsdam.
The completed f ie ld  p la te  i s
scheduled to be del ivered for
commissioning in mid October
2008.

Top: Jurek Brzeski (AAO), watches as the Echidna fibre positioner is installed onto the
FMOS Prime Focus Unit at the Subaru Hilo Base Facility.  Middle: Rolf Muller (AAO),
Kimura Masahiko, (Subaru) Jurek Brzeski and Akiyama Mitsuyoshi (Subaru) direct
the crane operator during installation.  Bottom: AAO’s FMOS/Echidna Project
Manager, Scott Smedley, at the Subaru telescope, with FMOS mounted at the prime
focus; the AAO-designed corrector is visible.  Two Subaru FMOS team members are
using the “cherry picker” to access the Echidna fibre positioner inside the Prime Focus
Unit, Photos, Peter Gillingham, Scott Smedley and Dr Takato Naruhisa
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PILOT
NCRIS funds were awarded to the University of NSW to develop
the design for the proposed 2.5-metre PILOT Antarctic telescope.
UNSW contracted the AAO to carry out the technical design of
the telescope and associated infrastructure.  This study was
completed in June 2008, with the design review scheduled for
July 2008.

New AAT Instrument
(HERMES)
The AAO was provided with
$5.9M through NCRIS to build a
major new instrument for the
AAT.  A community workshop
was held in November 2007 at the
AAO to examine a variety of
poss ib le  inst rumentat ion
options. The HERMES concept
was selected as the most desired
instrument likely to bring the
largest scientific yield for the
AAT community.  A follow up
HERMES science meeting was
held in February 2008 to discuss
the Ga lact ic  Archaeology
objectives and to highlight other
science opportunities for the
inst rument .   A  Conceptua l
Design review took place in May.
The pro ject  wi l l  undergo a
Preliminary Design Review in the
first half of 2009.

WFMOS
The AAO is leading a seven-institution international team that
is carrying out one of two competitive conceptual design studies
of the Wide-Field Multi-Object Spectrograph (WFMOS) for Gemini.
WFMOS is a US$45M instrument that is proposed as a joint project
between Gemini and the Japanese Subaru Observatory, and would
be placed on the Subaru 8-metre telescope. WFMOS has two
primary scientific motivations: the study of the dark energy that
causes the accelerating expansion of the universe, and

Computer generated images of
PILOT, the proposed 2.5-metre
Antarctic telescope. Images Andrew
McGrath



AAO Annual Report 2007–2008       43

4  Performance

understanding of the processes and history of the formation of
our own Galaxy. In many ways WFMOS is a natural extension to
an 8-metre telescope of the AAO's AAOmega and HERMES
instrument concepts.
The US$1.85M WFMOS conceptual design study commenced in
February 2008 and will continue for a year, with a review to be
held in early 2009 and a decision on which team will proceed
with the construction of the instrument expected in May 2009.

WFMOS-A
In 2006, ARC funds were provided to explore the application to
the AAT of some of the technology and instrument options
deve loped in  the  or ig ina l  WFMOS feas ib i l i ty  s tudy.
Implementation of a WFMOS instrument on the AAT was explored
and presented at the New AAT Instrument community workshop
held in November 2007.  The preference for HERMES and the
restart of the WFMOS study for Gemini have refocussed the
WFMOS-A effort on production of a fully functional WFMOS
prototype module and to examine design enhancements to
mitigate performance issues revealed in FMOS/Echidna project.
The project will undergo a review in the second half of 2008.

Next Generation 1-degree Field (NG1dF)
Another instrument idea for the AAT that was also considered at
the November 2007 community workshop is the NG1dF
instrument presented by Robert Content and Tom Shanks (Durham
University).  The NG1dF concept envisages four slit-mask based
spectrographs mounted on the existing 1-degree Prime Focus
top end in place of the decommissioned Wide Field Imager.  This
instrument would achieve simultaneous observations on up to
4000 objects, an order of magnitude greater than AAOmega (with
2dF), albeit with considerably lower spectral resolution and
wavelength coverage.
The Australian astronomy community considered that it was worth
exploring NG1dF as a possible future instrument for the AAT
after the completion of HERMES.  The AAO is therefore funding a
low-level feasibility design and costing estimate for this project.
AAO effort on this project will start in July 2008 and is due to be
completed by the end of 2008.
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Instrument Science
The Instrument Science group had a successful year with
involvement in a variety of programs including R&D for
instrument enabling technologies research and development,
instrumentation projects, and student projects.
In November 2007 the Head of the Instrument Science group, Dr
Joss Bland-Hawthorn was awarded a prestigious Federation
Fellowship and left to take up a Chair at the University of Sydney.
The AAO expects  to cont inue working c losely  h im on
instrumentation developments.  In early 2008, Dr Roger Haynes
was appointed Head of Instrument Science.

Instrument enabling technologies
In close collaboration with the University of Sydney and industry
the AAO has achieved major milestones in the development of
OH-suppression fibres for removing the dominant atmospheric
emission lines from near-infrared spectra.  The successful
development of the 1x7 fibre lantern culminated in the delivery
of nine devices for testing.  Two ultra-broadband H-band
gratings (1400-1600nm) have been successfully demonstrated
with delivery of 2x7 packaged devices expected by the end of
August 2008.  These developments were reported in two SPIE
technical papers and an MNRAS science case paper.
The group is currently undertaking a number of research and
development projects such as investigating enhancements to the
AAO’s development of Starbugs (roving robots) , and solving the
problem of light loss in optical fibres. The development of multi-
mode optical fibre connectors may enable this technology to be
used in the AAO’s HERMES and WFMOS projects.  The development
of fibre Bragg gratings (FBG) for temporal domain astronomy, in
collaboration with Macquarie University, is also being researched.
Other developments in the application of photonic devices to
astronomy include optical multi-mode fibre tapers and integrated
photonic spectrographs.
In September 2008 the Instrument Science group and Macquarie
University (MQ) plan to recruit a joint senior staff member in
Astrophotonics.  This initiative builds on close links between
the AAO and MQ Photonics.  Working together, the two groups
aim to develop strong collaborative astrophotonics research and
development projects that will benefit the Australian and
international astronomical and photonics communities.
The Instrument Science group is a key member of Astrophotonica
Europa (APE), a European-based consortium of 20 schools formed
to investigate photonic applications in astronomy and one of
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the five core groups in the OPTICON submission for FP7 funding.
If successful, the AAO expects to lead the program development
of integrated photonic spectrographs.

Instrumentation projects
Various members of the Instrument Science group have been key
contributors to the commissioning and operation of some of the
AAO’s instrument building projects throughout the year.  These
include FMOS/Echidna, the AAT’s new Telescope Control System
the development of the WFMOS-A prototype and the concept
design for the AAT’s next major instrument, HERMES.
The PILOT design study imposed an intensive demand on the
resources of the Instrument Science group, with most of the
sections’ staff heavily involved. The design study was completed
successfully in June 2008 with a review scheduled for July 2008.

Outreach, publication and students
In Apil 2008 the whole group was involved in the organisation of
a very successful AAO-sponsored workshop on “Science with
Adaptive Optics-fed Instruments on Large Telescopes”.  The
conference was held on Dunk Island and attracted specialists in
instrumentation and adaptive optics from all over the world.  The
aim of the workshop was to share ideas on the development of
adaptive optics technologies and it has indeed opened up
collaboration in a range of areas, including astrophotonics and
OH Suppression.
The Instrument Science group was strongly represented at the
SPIE instrumentation conference in Marseille in June 2008, with
eight papers being submitted with members of the group as first
authors.
Throughout the year the there has been considerable development
of  s t rong nat iona l  and internat iona l  l inks  between
instrumentation and astronomy groups, in particular in the
rapidly developing area of astrophotonics with Prof Joss Bland-
Hawthorn’s group at the University of Sydney, the MQ Photonics
group at Macquarie University and the world-renowned CUDOS
photonics consortium (CRC). The group was well represented at
CUDOS annual workshop in February 2008.
Members of the Instrument Science group are currently co-
supervising five Macquarie University students - one Masters
student, one Honours student and three undergraduates.
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Australian Gemini Office
Australia currently has a 6.2% share of time on
the twin 8.1-metre Gemini telescopes on Mauna
Kea in Hawaii and Cerro Pachon in Chile.  These
te lescopes are  operated by the Gemini
Observatory, an international partnership which
also includes the USA, UK, Canada, Argentina,
Brazil, Chile, and the University of Hawaii. The
Australian Gemini Office (AusGO) coordinates
Australia's usage of Gemini time by issuing
calls for proposals; acting as first point of
contact for prospective Australian applicants;
technically assessing proposals on behalf of
the Australian Time Assignment Committee;
assisting successful Austral ian Principal
Investigators with preparing their queue-
scheduled observing programs; providing
guidance in how to reduce and analyse new and
archival data from Gemini; and helping promote
Australian science from Gemini to the media
and general public.
Since 1 January 2008 the AAO has operated AusGO under contract to
Astronomy Australia Ltd. (AAL) from funds provided by NCRIS. AusGO
comprises three astronomers: the Australian Gemini Scientist (Dr Stuart Ryder:
0.65 FTE), one Deputy Gemini Scientist based at the AAO (Dr Terry Bridges:
0.5 FTE), and one Deputy Gemini Scientist based elsewhere (Dr Christopher
Onken at RSAA from 1 Sep 2008: 0.5 FTE). AusGO also manages Australia’s
purchase of 15 nights per year on the Magellan telescopes, funded for 2007–
2008 by the Major National Research Facilities program, and until at least
mid-2009 by AAL with NCRIS funding.  It does this primarily by providing
two Magellan Fellows (Dr David Floyd and Dr Ricardo Covarrubias) based in
Chile, who provide operational support to the Magellan Observatory for 2
years, followed by a third year of research at an Australian institution of
their choice.
AusGO coordinates the Australian Gemini Undergraduate Summer Studentship
(AGUSS) program sponsored by AAL. Under this scheme, three Australian
undergraduate students spend 10 weeks working at the Gemini South
headquarters in La Serena, Chile on a research project supervised by Gemini
staff. Besides having its own website hosted by the AAO servers (http://
ausgo.aao.gov.au), AusGO utilises the bi-annual AAO Newsletter to publish
Gemini news and items with a more specific Australian focus. A range of
public information and outreach activities are carried out by AusGO staff,
including free distribution of Gemini promotional materials; arranging
teacher training workshops that feature live interaction by video with Gemini
staff astronomers; and assistance with media releases to coincide with the
publication of Gemini research by Australian astronomers.

Dr Terry Bridges, Deputy Gemini
Scientist at the AAO, manning the
Australian Gemini Office booth at the
2008 Astronomical Society of Australia
annual scientific meeting in Perth,
Photo Stuart Ryder
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Resources
Human Resources
The AAO strives to provide challenging work combined with good
employment conditions and work-life balance. The AAO is an
equal employment opportunity employer and has a strong
commitment to occupational health and safety.

Staff numbers
The AAO employs research scientists, technical staff, software
engineers, electronics engineers, optical and mechanical
engineers, computing, administrative and library staff. Staff
members are located at the Epping headquarters and laboratory
and at the telescopes at Siding Spring. Table 4.5 shows staff
numbers by tenure.

Fixed TermFixed TermFixed TermFixed TermFixed Term No.o fNo .o fNo .o fNo .o fNo .o f No. ofNo. ofNo. ofNo. ofNo. of FTEFTEFTEFTEFTE   Total FTE  Total FTE  Total FTE  Total FTE  Total FTE#####
Pos i t ionsPos i t ionsPos i t ionsPos i t ionsPos i t ions Full  TimeFull  TimeFull  TimeFull  TimeFull  Time Pa r t-T imePa r t-T imePa r t-T imePa r t-T imePa r t-T ime  Part-Time  Part-Time  Part-Time  Part-Time  Part-Time

Director* 1 1.0
Instrument Scientist 2 2.0
Instrumentation 3 1 0.5 3.5
Astronomy 6 1 0.5 6.5
Operations 2 4 1.5 3.5
Corporate/IT 1 2 1.1 2.1
Sub totalSub totalSub totalSub totalSub total 1 51 51 51 51 5 88888 3.53.53.53.53.5 18.518.518.518.518.5

Indefinite TermIndefinite TermIndefinite TermIndefinite TermIndefinite Term No. ofNo. ofNo. ofNo. ofNo. of No. ofNo. ofNo. ofNo. ofNo. of FTEFTEFTEFTEFTE   Total FTE  Total FTE  Total FTE  Total FTE  Total FTE#####
Pos i t ionsPos i t ionsPos i t ionsPos i t ionsPos i t ions Full  TimeFull  TimeFull  TimeFull  TimeFull  Time Pa r t-T imePa r t-T imePa r t-T imePa r t-T imePa r t-T ime  Part-Time  Part-Time  Part-Time  Part-Time  Part-Time
Executive Officer 1 1.0
Instrument Scientist 2 1 0.6 2.6
Instrumentation 13 2 1.5 14.5
Astronomy 2 2.0
Operations 13 1 1.0 14.0
Corporate/Information
Technology 6 2 1.0 7.0
Sub totalSub totalSub totalSub totalSub total 37 6 4.1 41.1

Total  StaffTotal  StaffTotal  StaffTotal  StaffTotal  Staff 5 25 25 25 25 2 1 41 41 41 41 4 7.67.67.67.67.6 59.659.659.659.659.6

*direct Board appointment  # full time equivalent; no.s rounded

Table 4.5  Staff Numbers by Tenure at 30 June 2008
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Staff by function
The functional areas of the AAO are:
• Astronomy, which includes staff astronomers, visiting

astronomers, research fellows, and visiting students.
• Operations, which is responsible for the running of the AAT

and UKST at Siding Spring.
• Instrumentation, which builds instruments for the AAO

telescopes and external clients.
• Instrument Science, which develops new technology.
• Corporate, which includes accounting, library, Board and

Audit committee Secretariat and other support services.
• Information technology, which manages systems at both

sites.

Employment  arrangements
The AAO’s terms and conditions of employment are set via a
collective agreement, the Anglo-Australian Telescope Board
Enterprise Agreement 2007-2010.

Operations
29%

Astronomy
16%

Corporate
12%

 Information
Technology

7%

Instrument
Science

9%
Instrumentation
30%

Figure 4.14 Staff by function at 30 June 2008
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Equal Employment Opportunity (EEO)
The AATB is an equal employment opportunity employer and
strongly supports workplace diversity. Figure 4.14 below shows
the ratio of males to females at the AAO and reflects the difficulty
of attracting and retaining females in scientific and technical
areas.  During the year the AAO also had 12 visiting students.
Of this number 8 were female.

Occupational health and safety
The aim of the AAT Board’s safety policy is to ensure that
employees at every level and working visitors are provided with
a safe and healthy working environment. The AAO has two Health
and Safety committees – one at each site (Siding Spring and
Epping) – which meet quarterly.  They comprise staff and
management representatives. The Executive Officer is a member
of both committees.  The names and contact details of committee
members and the locations of first aid stations are posted on
notice boards, as are emergency evacuation details.
The OH&S plan for the year continued to raise awareness
throughout the organisation with the specific foci for the year
on emergency and evacuation policy and procedures, safe
handling of chemicals, and the use of laser equipment.
The AATB’s Workers Compensation insurer is Comcare –  an
Australian Government statutory authority responsible for
workplace safety, rehabilitation and compensation. The AAO has
worked hard to maintain a safe working environment. There have
been no notifications of dangerous occurrences for the last five
years.

Female
21%

Male
79%

Figure 4.15 Fraction of female and male staff members
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In 2005, the AAT Board commissioned an external review of its
OH&S infrastructure needs. The report identified various remedial
works that need to be undertaken at both Epping and Siding
Spring, with the bulk of the work to be undertaken at the AAT.
Following an approach by the AAT Board, the Australian and UK
Governments provided $2.7M to fund a remedial works program.
This program commenced in 2006 and is expected to be
completed by the end of 2008. The AAO Safety Committees are
involved in the project.

Figure 4.15 Infrastructure upgrades by location

AAT
79%

Melocco Bldg 
Epping

1%

Massey Bldg 
Epping

19%

UKST
1%

2003-04 2004-05 2005-06 2006-07 2007-08

No of claims 2 2 3 4 3*

Payments made $2,735 $3,241 $15,121 $41,627 $35,000*
 *(estimated)

Dangerous
occurrences 0 0 0 0 0

Workers
Compensation
premiums $32,500 $37,309 $33,891 $52,075 $31,665

Table 4.6 OH&S Statistics
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Financial Resources
The financial statements in Appendix A outline the AAO’s
financial position. The Australian National Audit Office (ANAO)
has audited the financial statements of the AATB and has again
provided a clear audit certificate.  The auditor’s report is also
contained in Appendix A.
Funding sources for the AAO are:
• Government grants provided by Australia and the United

Kingdom.
• Contracts for the building of instruments for external

clients.
• All other revenue which includes research grants and

fellowships funded via the ARC and STFC, and the RAVE
international consortium for survey work on the UKST.

Aust. Govt
 56%

All other 
33%

UK Govt 
11%

Figure 4.16 Revenue for 2007-2008

The AAT Board is funded mostly for recurrent expenditure and
has to strike a balance between that expenditure, equipment
needs and telescope refurbishment. The Australian Government’s
National Collaborative Research Infrastructure Strategy (NCRIS)
made grants to the AAO for a new instrument for the AAT, and
for refurbishment of the AAT and related infrastructure. Funding
from the Australian Government was made via the Department
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of Education Science and Training (DEST) and since early 2008
the Department of Innovation, Industry, Science and Research
(DIISR - Outcome 3.1).  This funding is indexed whilst that of
the UK is not. As part of its phased wind-down to the UK-
Australian treaty conclusion (30 June 2010), UK funding for the
year under review reduced to 25% of that in 2005-06, the last
year in which the UK contributed equally to the operation of the
AAO.

The results for 2007-08 show that the AAT Board has net assets
of $43.5M with a small net operating loss. The AAT Board focus
for the year has been both on its short term budget position and
its longer term needs for the period after the end of the AAT
Agreement in June 2010.
The Board is also attempting to increase its external revenue
through its instrumentation program both domestically and
overseas. The AAT Board expects to be able to fund an
expenditure program of $14M for 2008-09.

Business Systems
Major instrumentation projects such as WFMOS and the new AAT
instrument demand that systems are adequate to facilitate a high
level of project performance, management and control. The AAO
has outgrown the capability of its old business systems to meet
such expectations for major projects.  The AAO has therefore
purchased and implemented new business software that:
• provides a fully integrated solution which will allow time

recording, project management, project scheduling, project
and general accounting, and general ledger functions; and

• is small-business type solution with low total cost of
ownership.

Figure 4.17 Expenditure 2007-2008
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21%

Operating 
Expenses 

34%

Salaries 45%



AAO Annual Report 2007–2008       53

4  Performance

This capability will more than satisfy the requirements of
managing large projects such as WFMOS.

Information Technology
This has been a solid year for the information technology team.
Highlights include:
• Continuation of the improvements made over recent years
• Major upgrades to data reduction systems at the telescope
• A new Strategic Plan is in operation
• Better integration of the team between Epping and

Coonabarabran
• Achievement of higher scores in the observer feedback

surveys
The high speed link continues to be a catalyst for improvement,
and long-held goals of seamlessly integrating the Epping and
Coonabarabran networks are now very close to being realised.
The technical challenges of implementing the new financial
management system have been met, and its maintenance is now
routine.

Environmental Performance
The AAO continues to play a significant role in the effort to
preserve the dark skies of Siding Spring Observatory.  During
the year, the AAO has made submissions to the NSW Planning
Minister regarding the slow progress of the revised Orana
Regional Environmental plan, and to the NSW Department of
Planning in relation to proposed new planning codes for housing
and commercial building.  These new codes will allow self-
certification ('exempt development') or certification by an
accredited certifier ('complying development'). These bring risks
to the Observatory in developments close to Siding Spring.  The
codes include a list of environmentally sensitive areas in which
exempt or complying developments will not be permitted, and
the area surrounding the Observatory was requested to be
included in the list.

External Communications
The AAO stakeholders are the staff, the astronomy community,
responsible  Ministers, funding agencies, the Board and its
advisory committees, the time assignment committee and the
general public. Most of the visitors to the AAO’s website are
attracted by the images page, which now support a total of about
220 photographs. A newsletter is published twice a year on the
web, and distributed as a hardcopy to over 1,000 subscribers
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and institutions. It  caters to a wide range of readers, including
professional astronomers, instrument scientists, users of the
observatory and local  AAO staff.  The science web page has the
aim of attracting students towards collaborative work at the AAO
either through vacation positions or thesis study.

Publicity and Outreach
The AAO issued three major media releases this year.  The first
relates to the feature called "Sky in Google Earth" an extention of
Google's "Google Earth" product to the heavens.  Almost all of the
data for the southern sky (984 photographic plates) comes from
The AAO's UK Schmidt Telescope.
In November 2007 an international team of astronomers including
Dr Andy Bunker of the AAO, announced the detection for the first
time of faint light from the "building blocks" of galaxies in the
early Universe.  These "building blocks" are clouds of hydrogen
gas that existed when the Universe was about 2.7 billion years
old—a fifth of its present age.  Using the 8-m VLT telescopes of
the European Southern Observatory in Chile, they repeatedly
observed the same small patch of sky for a total of 92 hours.
In April 2008, the 2dF Galaxy Redshift Survey team was presented
with the Royal  Astronomical  Society ’s  inaugural  Group
Achievement Award, at the UK National Astronomy Meeting in
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Figure 4.18 Media Interviews
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Belfast.  Led by Professor Matthew Colless (Director, Anglo-
Australian Observatory) in Australia and Professor John Peacock
(University of Edinburgh) in the UK, the thirty-three-member team
spent ten years mapping the distribution in space of 221,000
galaxies using the AAT.  The survey made fundamental
contributions to cosmology, measuring the amounts of atomic
matter and dark matter.
AAO staff gave 258 media interviews (predominantly radio, but
also for print and television) and wrote 8 popular science articles;
they gave 66 talks to audiences of lay-people and 42
professional-level talks.
In October the AAO organised the annual Bok lecture in
Coonabarabran and Dubbo.  The lecturer was Professor Brian
Schmidt of the ANU who discussed the expansion of the Universe.
“Science in the Pub” was also held in October with panellists Fred
Watson, Andy Bunker (AAO) and Laszlo Kiss (University of
Sydney). They discussed “Big Science Astronomy - Is it just a
Furphy?”
The 2007 annual Allison-Levick Lecture was given on 4 September
2007 by Professor John Peacock from the University of Edinburgh,
as part of the Orkney Science Festival. The title of the lecture
was "Mapping the Universe", and it concentrated on explaining
the picture of cosmology that had emerged from the 2dF Galaxy
Redshift Survey, setting this in the context of the history of the
AAO. The lecture was given to a completely full lecture theatre,
with an audience of about 150.
In August 2007, the AAO joined forces with Macquarie University
to run “Macquarie – Centre of the Universe”, a program hosted
by Macquarie University in Sydney to celebrate National Science
Week and National Engineering Week. The events were: a public
talk, “Telescopes of the Future”, given by the AAO’s Professor
Fred Watson, and followed by a panel discussion that included
current and former AAO staff; a night of astronomy-related
movies, also complemented by a panel discussion; observatory
tours and astronomical imaging; and a public talk by cosmologist
Professor Joe Silk of Oxford University.
This year, Fred Watson took the many questions posed by
listeners of his long-running radio segments, and answered them
in a light-hearted but informative book for the general reader,
“Why is Uranus upside down?”. The book was launched in
December 2007.
In April 2008 the Rotary Club of Coonabarabran held a 4-day
residential program for 20 students in Years 9 to 11. The program,
RYSTARS, is aimed at developing the students’ interest in
astronomy and the fields of engineering that support it. The
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program was coordinated by AAO staff member Bob Dean, and
other AAO staff  contr ibuted to i t .  The students heard
presentations by astronomers and technical staff, toured Siding
Spring Observatory, and had hands-on sessions of star-gazing
with small telescopes.  As a result of the program, some students
expressed interest in doing follow-up work experience at the
AAT.
The Observatory's Astronomy group continues to be active in
other public outreach activities.  Infrared images taken by Stuart
Ryder featured in the Sydney Morning Herald in December, and
Andy Bunker and colleagues had a press release on "the deepest
spectrum in the universe", obtained by their team from ESO/VLT
and Gemini to detect emission from the high-redshift hydrogen
clouds responsible for the Lyman-alpha forest seen in quasar
spectra.
There has also been a visit to the telescope by a film crew for a
documentary on "400 Years of the Telescope".

The AAO’s FMOS/Echidna team were awarded a “Highly Commended”
in the Innovatons and Inventions category at the 2007 Sydney Division of
the Engineering Excellence Awards for “the design of the next generation
of innovative new instrumentation”.  Pictured are Peter Gillingham
(AAO Honoarary Associate) and Rolf Muller (AAO Electronics
Technician) at the Awards presentation night.
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Appendix A
Financial Statements

Financial Statements
As provided for in the Anglo-Australian Telescope Agreement, the accounts,
records and financial transactions of the Board are audited by the Australian
Auditor-General. The form of the Board’s financial statements for the year ended
30 June 2008 is in accord with orders made by the Finance Minister under the
Commonwealth Authorities and Companies Act 1997.

Statement by the members of the Board
In our opinion, the attached financial statements for the year ended 30 June
2008 are based on properly maintained financial records and give a true and fair
view of the matters required by the Finance Minister’s Orders made under the
Commonwealth Authorities and Companies Act 1997.

In our opinion, at the date of this statement, there are reasonable grounds to
believe that the Anglo-Australian Telescope Board will be able to pay its debts
as and when they become due and payable.

This statement is made in accordance with a resolution of the Board.

Chair of the Board Deputy Chair of the Board
18 September 2008       18 September 2008
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ANGLO-AUSTRALIAN TELESCOPE BOARD
INCOME STATEMENT
for the year ended 30 June 2008

Notes 2008 2007
 $’000  $’000

Revenue

Revenue from Australian Government 1.4, 2 7,921 4,878

Revenue from UK Government 1.4, 2 1,623 1,850

Goods and services 3A 3,506 2,663

Other 3B 694 218

Interest 13B 367 231

Total revenue 14,111 9,840

Gains

Other gains 12 34 -

Total Gains 34 -

Total income 14,145 9,840

Expenses

Employees 4A 6,685 6,092

Suppliers 4B 5,084 3,405

Depreciation 4C 3,076 2,894

Other expenses 12 34 2

Total Expenses 14,879 12,393

Operating result (734) (2,553)
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ANGLO-AUSTRALIAN TELESCOPE BOARD
BALANCE SHEET
as at 30 June 2008

Notes 2008 2007
ASSETS $’000 $’000

Financial assets

Cash and cash equivalents  5A 5,299 6,449
Receivables  5B 536 632

Total financial assets 5,835 7,081

Non-Financial assets

Land and buildings  6A, 6C 20,168 21,286
Infrastructure, plant and equipment  6B, 6C 22,975 24,842
Other non-financial assets  6D 883 83

Total non-financial assets 44,026 46,211

TOTAL ASSETS 49,861 53,292

LIABILITIES

Payables

Suppliers  8A 239 371
Other Payables  8B 4,351 6,511

Total payables 4,590 6,882

Provisions

Employee Provisions  7A 1,788 2,193

TOTAL LIABILITIES 6,378 9,075

NET ASSETS 43,483 44,217

EQUITY

Reserves 40,303 40,303
Retained Surpluses 3,180 3,914

TOTAL EQUITY 43,483 44,217

Current assets 6,718 7,164
Non-current assets 43,143 46,128
Current liabilities 5,733 8,833
Non-current liabilities 645 242
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ANGLO-AUSTRALIAN TELESCOPE BOARD
STATEMENT OF CASH FLOWS
for the year ended 30 June 2008

Notes 2008 2007
OPERATING ACTIVITIES $’000 $’000

Cash received
Goods and services 3,464 4,580
Contribution - Australian Government 7,829 6,859
Contribution - UK Government 1,092 1,850
Interest 383 231
Other 155 215
Total cash received 12,903 13,735

Cash Used
Employees 6,848 6,246
Suppliers 6,626 3,732
Net GST paid 507 410
Total cash used 13,981 10,388
Net cash (used by)/from operating activities 9 (1,058) 3,347

INVESTING ACTIVITIES
Cash used
Total cash used 92 533
Net cash (used by)/ from investing activities (92) (533)

Net increase (decrease) in cash held (1,150) 2,814
Cash at beginning of reporting period 6,449 3,635
Cash at end of reporting period 5A 5,299 6,449
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ANGLO-AUSTRALIAN TELESCOPE BOARD
STATEMENT OF CHANGES IN EQUITY
for the year ended 30 June 2008

ANGLO-AUSTRALIAN TELESCOPE BOARD
SCHEDULE OF COMMITMENTS
for the year ended 30 June 2008

2008 2007
$’000 $’000

By Type and Maturity
Operating Leases
 One year or less 90 91
 From one to two years 11 78

Total Commitments 101 169

SCHEDULE OF CONTINGENCIES
as at 30 June 2008

There were no contingencies to be disclosed for the year ended 30 June 2008
(2006/07 - Nil).

Accumulated Result Asset Revaluation Total Equity
Reserve

2008 2007 2008 2007 2008 2007

$’000 $’000 $’000 $’000 $’000 $’000

Opening Balance 3,914 6,467 40,303 40,303 44,217 46,770

(Deficit) for the period (734) (2,553) - - (734) (2,553)

Total income and expenses (734) (2,553) - - (734) (2,553)

Closing balance at 30 June 3,180 3,914 40,303 40,303 43,483 44,217
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ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008

Note 1. Summary of Significant Accounting Policies

1.1 Basis of Accounting

The financial statements are required by subsection 19(1) of the Anglo-Australian
Telescope Agreement Act 1970 and are a general purpose financial report.

The statements have been prepared in accordance with:

• Finance Minister’s Orders (FMOs) being the Commonwealth Authorities
and Companies Orders (Financial Statements for reporting periods ending
on or after 1 July 2007); and

• Australian Accounting Standards and interpretations issued by the
Australian Accounting Standards Board (AASB) that apply for the
reporting period.

The Financial Report has been prepared on an accrual basis and is in accordance
with the historical cost convention, except for certain assets and liabilities which,
as noted, are at fair value.  Except where stated, no allowance is made for the
effect of changing prices on the results or the financial position.

The financial report is presented in Australian dollars and values are rounded to
the nearest thousand dollars unless disclosure of the full amount is specifically
required.

Unless alternative treatment is specifically required by an accounting standard,
assets and liabilities are recognised in the Balance Sheet when and only when it
is probable that future economic benefits will flow and the amounts of the
assets or liabilities can be reliably measured.  However, assets and liabilities
arising under agreements equally proportionately unperformed are not recognised
unless required by an Accounting Standard.  Liabilities and assets that are
unrealised are reported in the Schedule of Commitments and the Schedule of
Contingencies.

Unless alternative treatment is specifically required by an accounting standard,
revenues and expenses are recognised in the Income Statement when and only
when the flow, consumption or loss of economic benefits has occurred and can
be reliably measured.

1.2 Significant Accounting Judgments and Estimates

In the process of applying the accounting policies listed in this note, the Anglo-
Australian Telescope Board (AAT Board) has made the following judgement:

“The fair value of land and buildings has been taken to be the market value of
similar properties as determined by an independent valuer.  In some instances,
Anglo-Australian Observatory buildings are purpose-built and may in fact realise
more or less in the market.”

No accounting assumptions or estimates have been identified that have a
significant risk of causing a material adjustment to carrying amounts of assets
and liabilities within the next accounting period.
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NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008

1.3 Statement of Compliance

Adoption of new Australian Accounting Standard requirements

No accounting standards have been adopted earlier than the application date
as stated in the standard.  The following new standards are applicable to the
current reporting period:

( i) Financial instrument disclosure

AASB 7 Financial Instruments: Disclosures is effective for reporting periods
beginning on or after 1 January 2007 and amends the disclosure requirements
for financial instruments.  In general AASB 7 requires greater disclosure than
that previously required.  Associated with the introduction of AASB 7, a number
of accounting standards were amended to reference the new standard or remove
the present disclosure requirements through 2005-10 Amendments to Australian
Accounting Standards [AASB 132, AASB 101, AASB 114, AASB 117, AASB
133, AASB 139, AASB 1, AASB 4, AASB 1023 & AASB 1038].  These changes
have no financial impact but will affect the disclosure presented in future financial
reports.

The following new standards, amendments to standards or interpretations for
the current financial year have no material financial impact on the AAT Board:

• 2007-5 Amendments to Australian Accounting Standard - Inventories
Held for Distribution by Not-for Profit Entities [AASB 102]

• 2007-7 Amendments to Australian Accounting Standards

• UIG Interpretation 10 AASB 2 – Interim Financial Reporting and
Impairment

• UIG Interpretation 11 AASB 2 – Group and Treasury Share Transactions
and 2007-1 Amendments to Australian Accounting Standards arising
from AASB Interpretation 11

• UIG Interpretation 1003 – Australian Petroleum Resource Rent Tax

• ERR Erratum – Proportionate Consolidation [AASB 101, AASB 107, AASB
121, AASB 127, Interpretation 13]

(ii) Future Australian Accounting Standard requirements

The following new standards, amendments to standards or interpretations have
been issued by the Australian Accounting Standards Board but are effective for
future reporting periods.  It is estimated that the impact of adopting these
pronouncements when effective will have no material financial impact on future
reporting periods.

• AASB 3 - Business Combinations

• AASB 8 - Operating Segments

• AASB 101 - Presentation of Financial Statements (issued September 2007)

• AASB 123 - Borrowing Costs

• AASB 127 - Consolidated and Separate Financial Statements
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• AASB 1004 - Contributions

• AASB 1050 - Administered Items

• AASB 1051 - Land Under Roads

• AASB 1052 - Disaggregated Disclosures

• AASB 2007-2 - Amendments to Australian Accounting Standards arising
from AASB interpretation 12 [AASB 1, AASB 117, AASB 118, AASB
120, AASB 121, AASB 127, AASB 131 & AASB 139]

• AASB 2007-3 - Amendments to Australian Accounting Standards arising
from AASB 8

• AASB 2007-6 Amendments to Australian Accounting Standards arising
from AASB 123

• AASB 2007-8 - Amendments to Australian Accounting Standards arising
from AASB 101

• AASB 2007-9 - Amendments to Australian Accounting Standards arising
from the Review of AAS's 27, 29 & 31 [AASB 3, AASB 5, AASB 8,
AASB  101, AASB 114, AASB 1116, AASB 127 & AASB 137]

• AASB 2008-1 - Amendments to Australian Accounting Standards - Share-
based payments: Vesting Conditions and Cancellations [AASB 2]

• AASB 2008-2 - Amendments to Australian Accounting Standards -
Puttable Financial Instruments and Obligations arising on Liquidation
[AASB 7, AASB 101, AASB 132, AASB 139 & Interpretation 2]

• AASB 2008-3 - Amendments to Australian Accounting Standards arising
from AASB 3 & AASB 127 [AASB's 1,2,4,5,7, 101, 107, 112, 114, 116,
121, 128, 131, 132, 133, 134, 136, 137, 138 & 139 and & Interpretations 9 &
107]

• AASB Interpretation 1 - Changes in existing Decommissioning,
Restoration and Similar Liabilities

• AASB Interpretation 4 - Determining Whether an Arrangement Contains
a Lease

• AASB Interpretation 12 Service Concession Arrangements and 2007-2
Amendments to Australian Accounting Standards arising from AASB
Interpretation 12

• AASB Interpretation 13 Customer Loyalty Programmes

• AASB Interpretation 14 AASB 119 – The Limit on a Defined Benefit
Asset, Minimum Funding Requirements and their Interaction

• AASB Interpretation 129 – Service Concession Arrangements Disclosures

• AASB Interpretation 1038 – Contributions to Owners Made to Wholly-
owned Public Sector Entities
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(iii) Other

The following standards and interpretations have been issued but are not
applicable to the operations of the AAT Board:

• AASB 1049 Financial Reporting of General Government Sectors by
Governments - AASB 1049 specifies the reporting requirements for the
General Government Sector.  The FMOs do not apply to this reporting or
the consolidated financial statements of the Australian Government.

1.4 Revenue

The Governments of Australia and the United Kingdom provide most of the
AAT Board’s revenue. Australian revenue has been via a parliamentary
appropriation to the former Department of Education, Science and Technology
(DEST) and subsequently  transferred to the Department of Innovation, Industry,
Science and Research  (DIISR). United Kingdom (UK) funds are via its Science
and Technology Facilities Council (STFC - formerly PPARC). Contributions
receivable from the Governments are recognised at their nominal amounts.

The AAT Board also builds astronomical instrumentation for other observatories
and institutions and attempts to recover at least the full economic cost of so
doing.

Revenue from rendering of services is recognised by reference to the stage of
completion of contracts at the reporting date.  The revenue is recognised when:

• the amount of revenue, stage of completion and transaction costs incurred
can be reliably measured; and

• the probable economic benefits with the transaction will flow to the AAT
Board.

The stage of completion of contracts at the reporting date is determined by
reference to the proportion that costs incurred to date bear to the estimated
total costs of the transaction.

Receivables for goods and services, which have 30-day terms, are recognised at
the nominal amounts due less any provision for bad and doubtful debts.
Collectability of debts is reviewed at balance date. Provisions are made when
collectability of the debt is no longer probable.

Interest is recognised using the effective interest method as set out in AASB
139.

Research grants received from the Australian Research Council (ARC) and the
STFC are recognised as revenue on receipt.

1.5 Resources Received Free of Charge

Services received free of charge are recognised as revenues when and only
when a fair value can be reliably determined and the services would have been
purchased if they had not been donated. Use of those resources is recognised
as an expense.

Contributions of assets at no cost of acquisition or for nominal consideration
are recognised at their fair value when the asset qualifies for recognition.
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The following resources are received free of charge and without a reliable fair
value estimate being made:

( i) Use of land at Siding Spring Observatory

At Siding Spring Observatory in north-western New South Wales, the 3.9 metre
Anglo-Australian Telescope (AAT) building and the 1.2 metre UK Schmidt
Telescope (UKST) building are on land owned by the Australian National
University (ANU).

For the AAT, the ANU regarded itself as being bound by Article 4 of the AAT
Agreement (incorporated in the Anglo-Australian Telescope Agreement Act
1970) to make arrangements with the AAT Board ‘as will ensure that the Board
has proper enjoyment of the present site for all its agreed purposes’. In light of
that Agreement, the ANU decided that it was not necessary to enter into a lease
for the site.

The UKST is owned by STFC and operated by the AAT Board. The UK
Government through its agencies has entered into a permissive occupancy
agreement with the ANU for the UKST at Siding Spring at a rental of one dollar
per year if and when demanded.  The term of the lease is for not less than forty
years from 1 July 1971.

(ii) Use of land in Sydney

At Eastwood, New South Wales, the AAT Board’s buildings are on the site of
the Commonwealth Scientific and Industrial Research Organisation (CSIRO).
The AAT Board has entered into a permissive occupancy agreement with CSIRO
covering its establishment at Epping. A rental of 10 cents a year is payable on
demand and the term of this agreement is until the AAT Agreement ceases, or if
terminated by agreement of the parties - whichever is earlier.

1.6 Employee Benefits

(a) Benefits

Liabilities for services rendered by employees are recognised at the reporting
date to the extent that they have not been settled.

Liabilities for ‘short-term employee benefits’ (as defined in AASB 119) and
termination benefits due within twelve months are measured at their nominal
amounts. The nominal amount is calculated with regard to the rates expected to
be paid on settlement of the liability.

All other employee benefit liabilities are measured as the present value of the
estimated future cash outflows to be made in respect of services provided by
employees up to the reporting date.

(b) Leave

The liability for employee benefits includes provision for annual leave and long
service leave.  No provision has been made for sick leave as all sick leave is
non-vesting and the average sick leave taken in future years by employees of
the AAT Board is estimated to be less than the annual entitlement for sick leave.

The leave liabilities are calculated on the basis of employees’ remuneration,
including the AAT Board’s employer superannuation contribution rates to the
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extent that the leave is likely to be taken during service rather than paid out on
termination.

The estimate of the present value of the liability takes into account attrition
rates and pay increases through promotion and inflation.

(c) Superannuation

Staff of the AAT Board are members of the Commonwealth Superannuation
Scheme (CSS), the Public Sector Superannuation Scheme (PSS) or the PSS
accumulation plan (PSSap). The CSS and PSS are defined benefit schemes for
the Australian Government.  The PSSap is a defined contribution scheme. The
liability for defined benefits is recognised in the financial statements of the
Australian Government and is settled by the Australian Government in due
course. The AAT Board makes employer contributions to the Australian
Government at rates determined by an actuary to be sufficient to meet the cost
to the Government of the superannuation entitlements of the AAT Board’s
employees.

The liability for superannuation recognised as at 30 June represents outstanding
contributions for the relevant portion of the final fortnight of the year.

1.7 Leases

A distinction is made between finance leases and operating leases.  Finance
leases effectively transfer from the lessor to the lessee substantially all the risks
and rewards incidental to ownership of leased non-current assets.  An operating
lease is a lease that is not a finance lease.  In operating leases, the lessor
effectively retains substantially all such risks and benefits.  The AAT Board has
no finance leases.

Operating lease payments are expensed on a straight line basis which is
representative of the pattern of benefits derived from the leased assets.

1.8 Cash

Cash means notes and coins held and any deposits held at call with a bank or
financial institution. Cash is recognised at its nominal amount.

1.9 Trade Creditors

Trade creditors and accruals are recognised at their nominal amounts, being the
amounts at which the liabilities will be settled.  Liabilities are recognised to the
extent that the goods or services have been received (and irrespective of having
been invoiced).

1.10 Acquisition of Assets

Assets are recorded at cost on acquisition except as stated below.  The cost of
acquisition includes the fair value of assets transferred in exchange and liabilities
undertaken.  Financial assets are initially measured at their fair value plus
transaction costs where appropriate.

Assets acquired at no cost, or for nominal consideration, are initially recognised
as assets and revenues at their fair value at the date of acquisition unless
acquired as a consequence of restructuring of administrative arrangements.  In
the latter case, assets are initially recognised as contributions by owners at the
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amounts at which they were recognised in the transferor authority’s accounts
immediately prior to the restructuring.

1.11 Property (Land, Buildings and Infrastructure), Plant and Equipment

Asset Recognition Threshold

Purchases of property, plant and equipment are recognised initially at cost in
the Balance Sheet, except for purchases costing less than $3,000, which are
expensed in the year of acquisition (other than where they form part of a group
of similar items which are significant in total).

Revaluations

(i) Basis

Land, buildings, plant and equipment are carried at fair value, being revalued
with sufficient frequency such that the carrying amount of each asset is not
materially different, at reporting date, from its fair value.  Valuations undertaken
in each year are as at 30 June.

Fair values for each class of asset are determined as shown below:

Asset class Fair value measured by:

Land Market selling price

Epping buildings Market selling price

Domes Depreciated replacement cost

Telescope and ancillary equipment Depreciated replacement cost

Telescope instrumentation Depreciated replacement cost

Plant and equipment Market selling price

Under fair value, assets that are surplus to requirements are measured at their
net realisable value. At 30 June 2008, the AAT Board held no surplus assets. (30
June 2007: $0)

(ii) Frequency

Following initial recognition at cost, valuations are conducted with sufficient
frequency to ensure that the carrying amounts of assets do approximate the
assets’ fair values as at the reporting date.  The regularity of independent
valuations depends upon the volatility of movements in market values for the
relevant assets.

(iii) Conduct

Valuations of land, buildings and plant and equipment (other than telescopes
and instrumentation) are conducted by an independent qualified valuer.
Valuations of telescopes and instrumentation are conducted in-house.

(iv) Depreciation

Depreciable property, plant and equipment assets are written off to their estimated
residual values over their estimated useful lives to the Board using, in all cases,
the straight line method of depreciation.
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Depreciation rates (useful lives) and methods are reviewed at each reporting
date and necessary adjustments are recognised in the current, or current and
future, reporting periods, as appropriate. Residual values are re-estimated for a
change in prices only when assets are revalued.

Useful lives are used when applying rates to each class of depreciable assets as
follows:

Asset class 2008 2007

Buildings 50 years 50 years

Telescope and Ancillary Equipment 50 years 50 years

Telescope Instrumentation 20 years 20 years

Personal Computers 3 years 3 years

Other Computers 5 years 5 years

Other Plant and Equipment 20 years 20 years

The aggregate amount of depreciation by class of asset during the reporting
period is disclosed in Note 4C.

1.12 Taxation

The AAT Board is exempt from taxation except for GST and FBT. Employees are
liable for FBT on salary packaging.  Revenues, expenses and assets are
recognised net of GST except:

• where the amounts of the GST incurred are not recoverable from the
Australian Taxation Office; and

• for receivables and payables.

1.13 Foreign Currency

The contributions from the United Kingdom are converted to Australian dollars
at the selling rate quoted by the Bank of England at the time each contribution
is made. All other transactions denominated in a foreign currency are converted
at the exchange rate at the date of the transaction. Foreign currency receivables
and payables are translated at the exchange rates current as at balance date.
Associated currency gains and losses are not material.

1.14 Agreements

Under an agreement between the AAT Board and the STFC (through its
predecessor), the Board is responsible for the management, care and
maintenance, operation and development of the UK Schmidt Telescope (UKST).
The revenues, expenses and asset values of the UKST form part of the financial
statements. See also note 1.5 relating to use of land.

1.15 Comparative Figures

Where necessary, comparative figures have been adjusted to conform to
changes in presentation in the financial statements.

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008
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Note 2. Economic Dependency

The Board was established by the Anglo-Australian Telescope Agreement Act
1970 and operates as the Anglo-Australian Observatory (AAO).  It depends
heavily on the revenue provided by the Governments of Australia and the United
Kingdom. The United Kingdom government has indicated its intention to
withdraw from the Anglo-Australian Telescope Agreement with effect from 1
July 2010.  Arrangements to give effect to this withdrawal and related matters
came into effect in the form of a treaty amendment. This notice period allows for
a phased withdrawal by the UK Government and sufficient time for the Australian
Government to plan for the future of the AAO.

The AAT Board is in discussion with the Australian Government on the transition
of the AAO to full Australian ownership as from 1 July 2010. This covers
governance and funding arrangements.

An Australian Government review in 2006 recommended that the AAT operate
until at least 2015, and that the AAO evolve into the national optical observatory
supporting not just the AAT, but also the Gemini and Magellan telescopes and
future facilities (e.g. GMT and PILOT). Accordingly, the AAT Board intends
maintaining operations at the AAT at their current level subject to the Australian
Government’s response to its review.

The Australian astronomy community included, as a priority in its Decadal Plan
2006-2015, the AAO in its funding bid to the Australian Government’s National
Collaborative Research Infrastructure Strategy (NCRIS).  NCRIS grants to the
AAO were made for a new instrument for the AAT, and for refurbishment of the
AAT and related infrastructure. The AAT Board is also attempting to increase
its external revenue through its instrumentation program (based at its Sydney
headquarters).

Note 3  Operating Revenues 2008 2007
$’000 $’000

3A Sales of goods & services

 Goods – external entities 2,390 1,566
 Services – external entities 1,116 1,097
 Total sales of goods and services 3,506 2,663

 Cost of sales of goods 2,744 1,581

3B Other revenue

 Grants revenue including fellowships 536 122
 Other 158 96
 Total other revenue 694 218

 Grant revenue reflects fellowship funds received in advance

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008
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ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008

Note 4. Operating Expenses 2008 2007
$’000 $’000

4A Employees

Salaries and wages 5,140 4,734

Superannuation 812 825

Leave and other entitlements 520 513

Other employee benefits 213 20

Total employee benefits expenses 6,685 6,092

Results for the year reflect the departure of several long-term employees

4B Suppliers

 Goods from external entities 3,608 1,355

 Services from external entities 1,030 1,357

 Motor vehicle lease costs 125 131

 Supply of goods and services: external projects 321 562

Total suppliers expenses 5,084 3,405

4C Depreciation and amortisation

 Buildings 1,118 1,118

 Telescopes 805 790

 Instruments 938 747

 Plant & Equipment 215 239

Total 3,076 2,894



74       AAO Annual Report 2007–2008

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008

Note 5. Financial assets 2008 2007
$’000 $’000

5A Cash

The Cash at bank and on hand 5,299 6,449

Cash includes funds provided by Australian and United Kingdom governments for the
remedial works program

5B Receivables

Grant & Project funds 516 632

GST receivable 20 -

Total Receivable 536 632

Current 42 589

Overdue by:

  Less than 30 days - -

  30–60 days 142 30

  More than 60 days 352 13

Total Receivable (Gross) 536 632

Credit Terms are Net 30 days
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ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
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Note 6 Non-Financial assets 2008 2007
$’000 $’000

6A Land and Buildings

Freehold Land – at Fair value 2,950 2,950

2,950 2,950

Buildings on Freehold – at Fair value 55,897 55,897

Less accumulated depreciation (38,679) (37,561)

17,218 18,336

Total land and buildings 20,168 21,286

6B Infrastructure Plant and Equipment

Telescope and ancillary – at Fair value 40,275 40,275

Less accumulated depreciation (26,989) (26,184)

13,286 14,091

Telescope Instrumentation – at Fair value 19,591 19,591

Less accumulated depreciation (11,016) (10,078)

8,575 9,518

Other Plant and Equipment – at Fair value 3,789 3,698

Less accumulated depreciation (2,675) (2,460)

1,114 1,238

Total Infrastructure, Plant & Equipment (non-current) 22,975 24,842
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ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008

Note 6C       Analysis of Infrastructure, Plant & Equipment

TABLE A - Reconciliation of the opening and closing balances of Property,
 Infrastructure, Plant & Equipment

Item Land Buildings Infrastructure Total
Plant &

Equipment
as at 1 July 2007 $’000 $’000 $’000 $’000

Gross book value 2,950 55,897 63,564 122,411

Less: Accumulated depreciation/
amortisation - (37,561) (38,722) (76,283)

Opening net book value 2,950 18,336 24,842 46,128

Additions - - 92 92

Disposals - - - -

Depreciation - 1,118 1,958 3,076

as at 30 June 2008

Gross book value 2,950 55,897 63,655 122,502

Less: Accumulated depreciation/
amortisation - (38,679) (40,680) (79,359)

Closing net book value 2,950 17,218 22,975 43,143

as at 1 July 2006

Gross book value 2,950 55,897 63,183 122,030

Less: Accumulated depreciation/
 amortisation - (36,443) (37,098) (73,541)

Opening net book value 2,950 19,454 26,085 48,489

Additions - - 533 533

Disposals - - 152 152

Depreciation - 1,118 1,624 2,742

as at 30 June 2007

Gross book value 2,950 55,897 63,564 122,411

Less: Accumulated depreciation/
amortisation - (37,561) (38,722) (76,283)

Closing net book value 2,950 18,336 24,842 46,128
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6D Other non-financial assets
2008 2007
$’000 $’000

Prepayments for goods and services 883 83
- includes work in progress, rentals in advance and subscriptions;
- all pre-payments are current

Note 7. Provisions

7A Employee Provisions

Salaries and wages 69 66

Leave 1,719 2,127

Aggregate employee benefits liability
 and related costs 1,788 2,193

Current 1,464 1,951

Non-current 324 242

Aggregate employee benefits liability
 and related costs 1,788 2,193

Note 8. Payables

8A Suppliers

Trade creditors (current) 239 371

8B Other

Non-trade creditors 2 143

DEST funds paid in advance - 1,800

MNRF – Magellan Fellowships 642 937

AAL - AAT Hermes project 1,020 -

ARC – WFMOS ‘A’ 250 800

AAL - AAT Refurbishment program 500 -

Other project payments in advance 1,437 620

Remedial works program 500 2,211

Total 4,351 6,511

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008
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Note 9. Cash Flow Reconciliation

2008 2007
$’000 $’000

Reconciliation of income Statement
operating result to Statement of Cash Flows
Cash at year end per Statement of Cash Flows 5,299 6,449

Balance Sheet items comprising above cash:

Financial Assets – Cash and cash equivalents 5,299 6,449

Reconciliation of operating result to net cash from operating activities:

Operating Result (deficit) (734) (2,553)

 Depreciation and amortisation 3,076 2,894

 Gain on audit resources provided free of charge (34) -

 (Increase)/decrease in receivables 96 (317)

 (Increase)/decrease in prepayments (800) (31)

 Increase/(decrease))in liabilities to employees (405) (131)

 Increase/(decrease) in supplier payables (141) (526)

 Increase/(decrease) in other payables (2,116) 4,011

Net cash from / (used by) operating activities (1,058) 3,347

Note 10. Related Party Disclosures and Remuneration of Directors

Members of the Board at 30 June 2008 were:

Australia - Professor W Couch (Chair), Professor B Schmidt and Dr I Chessell.

UK -  Professor S Warren (Deputy Chair), Professor S Ryan and Dr C Vincent.

Dr Chessell is entitled to Category 3 fees as specified in the Remuneration
Tribunal Determination 2006/12. Remaining Directors do not receive remuneration
for service on the AAT Board or its Audit and Risk Management Committee.

Professor Couch and Dr Vincent are members of the Gemini Observatory Board
of Directors.

Professor Couch and Professor Schmidt are members of the Board of Astronomy
Australia Ltd.

Professor Schmidt is an employee of the ANU Research School of Astronomy
and Astrophysics.  The AAT is on land owned by the ANU which also provides
site services at Siding Spring. (See also note 1.5)

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008
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Note 11. Executive Remuneration

2008 2007
$’000 $’000

The aggregate amount of remuneration
of executives shown is 1,120 1,099

The number of senior executives who received
or were due to receive total remuneration of
$130,000 or more

$130,000-144,999 2 2
$145,000-159,999 2 4
$160,000-174,999 2
$190,000-204,999 - 1
$205,000-219,999 1 -

Total 7 7

Note 12. Remuneration of Auditors

2008 2007
$ $

Remuneration to the Auditor-General for auditing
the financial statements for the reporting
period. 34,000* 33,500

*Due to a change in the ANAO fee charging policy in 2008, resources were provided free of
charge.

Services were also provided by the Auditor-General during the year in validating other
expenditure.

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008
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Note 13. Financial Instruments

Financial Assets Note Financial assets are recognised when control over
future economic benefits is established and the
amount of the benefit can be reliably measured.

Cash at Bank 5A Cash at Bank is recognised at the nominal amount.
Interest is credited to revenue as it accrues.

Receivables 5B These receivables are recognised at the nominal
amount due less any provision for bad and doubtful
debts: Provisions are made when collection of the
debt is judged to be less rather than more likely.
Credit terms are net 30 days.

Financial Liabilities Financial liabilities are recognised when a present
obligation to another party is entered into and the
amount of the liability can be reliably measured.

Trade Creditors 8A Creditors and accruals are recognised at their
nominal amounts, being amounts at which the
liabilities will be settled. Liabilities are recognised
to the extent that the goods or services have been
received (and irrespective of having been invoiced).
Settlement is usually made net 30 days.

Other Liabilities 8B Unearned value of cash received in advance for
research and instrument manufacture projects.

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2008

13A Categories of financial Instruments

2008 2007
$’000 $’000

Financial Assets
Loans and receivables financial assets
   Cash at bank 5,288 6,420
   Cash on hand 11 29
  Receivables 536 632

Carrying amount of financial assets 5,835 7,081

Financial Liabilities
Other Financial Liabilities
  Suppliers 78 371
  Other 4,510 6,511

Carrying amount of financial liabilities 4,588 6,882
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13B  Net income and expense from financial assets

2008 2007
$’000 $’000

Loans and receivables

  Interest revenue 367 231

Net gain/(loss) loans and receivables 367 231

13C Net income and expense from financial liabilities

There is no net income or expense from financial liabilities not at fair value through profit or
loss in the year ending 30 June 2008.

13D Fee income and expense

There is no fee income or expense arising from financial instruments in the year ending 30
June 2008.

Note 13E Fair value of financial instruments

FINANCIAL ASSETS Carrying Fair Carrying Fair
amount value amount value

2008 2008 2007 2007
$’000 $’000 $’000 $’000

Cash at bank 5,288 5,288 6,420 6,420
Cash on hand 11 11 29 29

Receivables for goods and services 536 536 632 632

Total 5,835 5,835 7,081 7,081

FINANCIAL LIABILITIES

Suppliers 78 78 371 371

Other 4,510 4,510 6,511 6,511

Total 4,588 4,588 6,882 6,882
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ANGLO-AUSTRALIAN TELESCOPE BOARD
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13F Credit risk

The AAT Board is exposed to minimal credit risk as the majority of receivables
are cash appropriations made under law (which guarantees fixed amounts of
funding that the entity can draw down as required) or amounts owed by the
Australian Taxation Office in the form of a GST refund. The maximum exposure
to credit risk is the risk that arises from potential default by a debtor. This
amount is equal to the total amount of trade receivables (2008: $536,000 and
2007: $632,000).

The AAT Board manages its credit risk by undertaking, where required,
background and credit checks prior to allowing a debtor relationship. In addition,
the AAT Board has policies and procedures for employee debt recovery
techniques if required.

13G Liquidity risk

The AAT Board's financial liabilities are payables and employee provisions
such as annual and long service leave. The exposure to liquidity risk is based
on the notion that the AAT Board could possibly encounter difficulty in meeting
its obligations associated with financial liabilities. This is highly unlikely due to
appropriation funding and mechanisms available to the AAT Board as well as
internal policies and procedures in place to ensure there are appropriate resources
to meet financial obligations.

13H Market risk

Market risk is defined as "the risk that the fair value of future cash flows of a
financial instrument will fluctuate because of changes in market prices" and
includes interest rate risk, currency risk and other price risk. The AAT Board is
not exposed to any form of material market risk on financial assets or liabilities.
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Anglo-Australian Observatory Organisation Chart - 30 June 2008

ANGLO-AUSTRALIAN Steve Warren (Dep) UK Warrick Couch (Chair) Au
TELESCOPE BOARD Colin Vincent UK Brian Schmidt Au

Sean Ryan UK Ian Chessell Au
BOARD SECRETARY

(Neville Legg)

DIRECTOR
Matthew Colless

PUBLIC RELATIONS PERSONAL ASSISTANT
Helen Sim Helen Woods

ASTRONOMY INSTRUMENTATION INSTRUMENT SCIENCE EXECUTIVE INFORMATION OPERATIONS AAT NIGHT ASSTS
OFFICER TECHNOLOGY Steve Lee

Andy Bunker Sam Barden Roger Haynes Neville Legg Chris Ramage Chris McCowage Tim Connors
Anthony Horton* ADMINISTRATION Bob Dean (Kristin Fiegert)

Paul Dobbie SOFTWARE Andrew McGrath Larry Reeves* (Tim Connors) ADMINISTRATION Yuriy Kondrat
Quentin Parker* Tony Farrell Will Saunders Sue-Ellen Fahey* Helen Davies Rhonda Martin Winston Campbell

(AAO/Macquarie Univ) Keith Shortridge Simon Ellis* Devika Hewawitharana Garry Kitley
Heath Jones Ronald Heald Don Kingston MECHANICAL WORKSHOP

Minh Vuong Brendan Jones UKST OBSERVERS
Rob Sharp* Scott Smedley Mick Kanonczuk Fred Watson* (AiC)

(2dF/AAOmega Fellow) Michael Birchall* LIBRARY Wayne Clarke Paul Cass*
Vacant (until Sep 08) Sandra Ricketts Ken Russell ~
(Director's Research Fellow) MECHANICAL DESIGN Milorad Stupar ~

Simon O'Toole* MECHANICAL/ (Yuriy Kondrat) Malcolm Hartley ~
(AAPS Research Fellow) OPTICAL
Stephen Marsden Greg Smith ELECTRONICS
(AAO Research Fellow) Jurek Brzeski Martin Oestreich
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Gemini Office Stan Miziarski John Collins
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(Magellan Chile) Rolf Muller BUILDING SERVICES
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Joss Bland-Hawthorn

PROJECT OFFICE
Chris Evans ~

William Rambold* Notes
Ian Noble 1. Staff with an asterisk * are fixed term.
David Orr 2. Names in parentheses have primary roles that appear elsewhere in the chart.

3. Staff on the left are at Epping; those on the right are at Siding Spring.
Students * 4. Staff with a ~ are casual.

Amelie Parisot
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Appendix C
Client Service Charter

About us
Who We Are
The Anglo-Australian Observatory consists of the 3.9-metre Anglo-Australian Telescope
(AAT) and the 1.2-metre UK Schmidt Telescope (UKST) on Siding Spring Mountain, outside
Coonabarabran, NSW, and a headquarters facility and instrumentation laboratory in the
Sydney suburb of Eastwood.

Our Purpose
The main purpose of the Anglo-Australian Observatory is to provide world-class optical
and infrared observing facilities enabling Australian, UK and other astronomers to do excellent
science.

Our Clients
Our clients are the astronomers who are awarded observing time through competitive
processes on Anglo-Australian Observatory telescopes.

About this Charter
This Charter sets out our commitments towards the service we will provide to you. It also
sets out what you can do to make sure you get the best possible outcome from your
observing run.

The Observatory is committed to maintaining and improving the quality of its services. We
will monitor our performance in meeting the commitments set out in this Charter and change
it as necessary. Your suggestions for improvement would be valued.

The AAO will report on its performance in its Annual Report.

If you have a complaint
If you have a problem or a complaint, please let the Director know of your concerns and, if
possible, how you think improvements might be made. You can phone on +61 2 9372 4812,
fax on +61 2 9372 4880 or email: director@aao.gov.au.

What you can expect from us
Courtesy

• We will be helpful and courteous in our dealings with you

Telescope Operations

• The AAT and UKST will be fully operational at the start of each night.

• A technician will be on duty during the first part of the night to respond
immediately to any technical problems.

• At other times there will be a two-hour response time by the afternoon
shift technician.

• An AAT night assistant will be on duty all night and will operate the
telescope. If there are any problems during the night, the night assistant will take
immediate action either to fix the problem or arrange for someone else to fix it.
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Instrumentation

• An AAO support astronomer will get in touch with you to confirm the details of your observing
run at least four weeks prior to the run.

• We will provide the instrumentation at the start of the night that will enable you to undertake
your scientific program as specified.

• If requested, a support astronomer will be present for the first night of your run to help you
obtain the best possible data.

• If required, we will provide full support for untrained observers on instruments such as AAOmega.

• We will make available full documentation to guide you in carrying out your observations.

Data Exploitation

• We will provide adequate computer hardware and software to allow you to store, access and
analyse all data acquired with AAO instrumentation during your observing run.

General Working Environment

• We will provide office space and facilities for each visiting observer.

• We will provide a comfortable and functional control room.

• We will provide library facilities, including access to essential astronomical and technical journals
and texts.

Administration

• We will promptly respond to your inquiries.

• We will via our web service assist you arranging accommodation at the Siding Spring Observatory
Lodge.

• We will via our web service assist you with arranging transport between Sydney and
Coonabarabran.

What we would like you to do
• Advise the AAO of your arrival date for your observing run through the appropriate form on our

web pages.

• Advise the SSO Lodge of your arrival date through the appropriate form on our web pages.

• Arrive properly prepared for your observing run.

• Ensure that your computer has up to date virus removal software and is virus-free.

• Make yourself familiar with the safety guidelines and follow them at all times.

• Be thoughtful and considerate in the demands you make of AAO staff.

• Make sure your data is recorded on a suitable backup medium at the end of your observing run.

• Promptly report any problems using the AAO Fault Log.

• Give us constructive feedback on our service using the observer report form. If we do particularly
well or if you have suggestions as to how we may improve our service, let us know.
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Appendix D
Statement on governance

1. The Anglo-Australian Telescope Board

The AAT Board oversees the operations of the AAO.

A. Functions, capacities and powers
The functions, capacities and powers of the AAT Board are contained in section
8 of the Anglo-Australian Telescope Agreement Act 1970:

The Board has the functions specified in Article 8 of the Agreement, and the
capacities and powers specified in paragraph (1) of Article 6 of the Agreement,
and shall perform those functions, and exercise those capacities and powers, in
accordance with the Agreement.

The Board has such additional functions as are conferred on it by the regulations.

The Board has power to do all things necessary or convenient to be done in
connection with the performance of its additional functions.

Article 6

(1)   The Telescope Board to be incorporated under an enactment of the Parliament of the
Commonwealth of Australia shall be a body corporate with perpetual succession
and a Common Seal and shall have such capacities and powers as are necessary
and incidental to the performance of its functions under this Agreement including,
without affecting the generality of the foregoing capacities and powers:

(a) to acquire, hold and dispose of real and personal property;

(b) to enter into contracts including contracts for the performance of works and
contracts of  service and for services;

(c) to employ persons;

(d) to sue and be sued;

(e) to receive gifts;

(f) to do anything incidental to any of its powers.

Article 8

(1)   The functions of the Telescope Board shall be to do or arrange or cause to be done,
subject to and in accordance with Article 2 of this Agreement, such acts, things and
matters as shall provide for or contribute to the manufacture, construction, operation
and management of the telescope.
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B. Membership
The AAT Board has six members, three appointed by each country, and the
roles of Chair and Deputy Chair alternate between the two countries. At 30 June
2008 the Board members and their terms of office were:

Australia

Professor Warrick Couch (Chair), Australian ELT Project Scientist, Swinburne
University appointed 5 November 2004 till 30 June 2010

Professor Brian Schmidt, ARC Federation Fellow, Research School of Astronomy
and Astrophysics, Australian National University; appointed

1 January 2005 till 31 December 2008

Dr Ian Chessell, Director, Chessell Research Pty Ltd, South Australia; appointed
22 March 2007 till 30 June 2010.

United Kingdom

Professor Stephen Warren, (Deputy Chair), Department of Physics, Imperial
College London; appointed 1 March 2006 till 30 June 2010

Professor Sean Ryan, Head, School of Physics, Astronomy and Mathematics,
University of Hertfordshire; appointed 1 January 2008 till 30 June 2010

Dr Colin Vincent,  Head, Astronomy Division, Science and Technology Facilities
Council (STFC); appointed 5 April 2006 for an indefinite period

In April 2007 Professor Couch (then Deputy Chair) was elected as Chair when
Professor Roche’s term as Chair concluded.  Professor Warren was then elected
Deputy Chair.

During the year, the following Board member’s term expired:

Professor Pat Roche, Department of Astrophysics, Oxford University; appointed
1 January 2003 till 31 December 2007.

C. Board meeting attendance
The AAT Board met three times in 2007-08.

Board member No. of meetings
attended

Professor W Couch (Chair) 3/3

Professor S Warren (Deputy Chair) 3/3

Professor B Schmidt 3/3

Dr I Chessell 3/3

Dr C Vincent 2/3

Professor S Ryan 2/2

Professor P Roche 1/1
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D. Special responsibilities
Drs. Chessell and Vincent have been nominated by the Designated Agencies,
DEST/DIISR and STFC respectively, to represent their agencies on all matters in
relation to the operation of the Agreement.

2.  Audit and Risk Management Committee
The Audit and Risk Management Committee is a subcommittee of the AAT Board
with the following objectives:

• Enhancing the management and internal control framework necessary
to manage the AAO’s business.

• Ensuring the AAO has appropriate risk identification and management
practices in place.

• Improving the objectivity and quality of significant financial
information.

• Assisting the Board to comply with all legislative and other obligations.
The Audit and Risk Management Committee currently comprises two non-executive
Board members, Dr Vincent and Dr Chessell.  Mr Harper, FAICD, FCPA (formerly
ARC) and Mr John M. Williams B.Ec, FCPA (CSIRO), are independent members.

The committee met twice in 2007–08.  Member attendance details are:

Committee member No. of meetings
attended

Mr G Harper (Chair) 2/2
Dr C Vincent 2/2
Mr J Williams 2/2
Dr I Chessell 2/2

3. Performance Management
The AAO has an active performance management system.  Divisional and
individual work plans are prepared annually with a view to providing clarity for
staff in their work, identifying training needs, and to provide performance
measures to track actual progress. Considerable effort is made to ensure that
these plans are consistent with the Corporate Plan. The annual staff appraisals
take place in March/April each year.
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4. Ethical standards
All staff are required to observe the AAO Code of Conduct which requires AAO
Staff to perform their duties and conduct themselves in a manner which ensures
that they maintain a reputation for fair dealing. This code is based on the Code
of Conduct proposed by the Bowen Committee of Inquiry concerning Public
Duty and Private Interest.

In addition, staff have to observe good scientific practice. ARC-funded research
must also comply with the Joint NHMRC/AVCC Statement and Guidelines on
Research Practice, “Australian Code for the Responsible Conduct of Research”.
The code provides an outline of the general principles of responsible research
and detailed advice on:

• the management of research data and records management;

• authorship;

• publication and dissemination of research findings;

• supervisory responsibilities;

• conflict of interest;

• collaborative research;

• peer review;

• research misconduct

• a framework for handling allegations of research misconduct

Research Councils UK (the umbrella organisation for STFC and the other UK
research councils) requires that the AAO report annually on good scientific
practice and ensure staff are aware of relevant policies and procedures.

AAO staff who manage scientists or supervise students are also expected to
act as mentors, providing advice and guidance on good research practice.

The AATAC Guidelines indicate that when a committee member is included in
the list of applicants on a proposal, or otherwise feels they may have a conflict
of interest, he/she must excuse themselves from the meeting during discussion
and voting on that particular proposal.
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Appendix E
Advisory Committees

Time allocation committees
Under Article 5 (1) of the Supplementary Anglo-Australian Telescope Agreement,
observing time on the AAT and use of associated facilities is shared between
the Contracting Parties in proportion to the value of the contributions to the
annual Joint Programme of the AAO.

The Board has chosen to exercise its responsibility for the allocation of time on
the AAT through arrangements made with the two government agencies
responsible for implementing the AAT Agreement and its amendment, namely
the Science and Technology Facilities Council (STFC) in the UK, and the
Department of Innovation, Industry, Science & Research (DIISR) in Australia.
Under guidelines set by the Board, these agencies operate through a single
joint Time Allocation Committee – the Anglo-Australian Time Allocation
Committee (AATAC) – which ranks all proposals for observing time on the AAT
on the basis of scientific merit, and assigns each one an appropriate number of
nights.

At 30 June 2008, membership of AATAC was:

Professor K Glazebrook (Swinburne) Chair

Dr S Oliver (Sussex) Deputy Chair

Dr S Croom (Sydney)

Dr Y Unruh (ICL)

Dr L Kiss (Sydney)

Dr R de Grijs (Sheffield)

Professor C Tinney (UNSW)
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The AAO Users’ Committee

The AAO Users’ Committee (AAOUC)  consists of six members: three from
Australia and three external members, two of these being from the UK and one
international member.

Its terms of reference are:

1. To provide advice to the Director on operational and developmental issues
relating to the facilities provided by the AAO. These include the Anglo-
Australian Telescope, the UK Schmidt Telescope and all aspects of support
provided by the AAO.

2. To make recommendations to the Director that seek to maximise the scientific
productivity and maintain the competitiveness of the Observatory, taking into
account the likely resources availability.

3. To consult widely with the community, liaising where necessary with national
time assignment groups, to establish priorities for both operational and
instrumentation initiatives.

4. To interface with the design review panels, commenting on any issues arising
from these panels that impact on the delivery of key user science requirements.

5. To provide a written report through the Director for submission to each
September meeting of the AAT Board.

At 30 June 2008 the six AAOUC members were:

Dr A Hopkins (Sydney) (Chair)

Dr I Howarth (UCL)

Dr H Jones (Herts)

Dr T Jarrett (Caltech)

Dr B Carter (USQ)

Dr M Brown (Monash)
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Glossary, abbreviations
and acronyms

AAL Astronomy Australia Ltd
AAO Anglo-Australian Observatory
AAOmega An optical spectrograph
AAOmicron Planned new instrument for the AAT
AAPS Anglo-Australian Planet Search
AAOUC AAO Users’ Committee
AASB Australian Accounting Standards Board
AAT Anglo-Australian Telescope
AATAC Anglo-Australian Time Allocation Committee
AATB AAT Board
AEIFRS Australian Equivalents to International Financial

Reporting Standards
AIP Astrophysikalisches Institut, Potsdam, Germany
ANAO Australian National Audit Office
ANU Australian National University
AO AdaptiveOptics
APT Australian Patrol Telescope
ARC Australian Research Council
ASA Astronomical Society of Australia
ATAC Australian Time Assignment Committee
ATNF Australia Telescope National Facility
AURA Association of Universities for Research in

Astronomy
Binary system A pair of systems in orbit around each other
CCD Charge coupled device
Cosmology The study of the origin and development of particular

objects and systems in the Universe
CSIRO Commonwealth Scientific and Industrial

Research Organisation, Australia
CSS Commonwealth Superannuation Scheme
CUDOS Centre for Ultrahigh Bandwidth Devices for Optical

Systems
DAZLE Infrared narrowband imager
DEST Department of Education, Science &

Training (Australia)
Dichroic A filter designed to selectively pass certain wavelengths and

reflect other wavelengths.
Doppler Change in wavelength of electromagnetic radiation

as a result of relative movement between source and
observer

Durham University of Durham, UK
Echidna A fibre positioner being built for National Astronomical

Observatory of Japan by the AAO
EEO Equal Employment Opportunity
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EEV English electric valve CCD
ELODIE A fixed configuration, cross-dispersed echelle spectrograph
ELT Extremely Large Telescope
ESA European Space Agency, Germany
ESO European Southern Observatory, Garching, Germany
FMO Finance Minister’s Orders
FMOS Faint multi-object spectrometer bult for the Subaru telescope
FTE Full-time equivalent
Galactic bulge Roughly spherical distribution of stars that forms the central

hub of some galaxies
GAMA Survey Galaxy and Mass Assembly Survey
Gemini Gemini Telescopes Project
GMT Giant Magellan Telescope
Grating see diffraction grating
HARPS High Accuracy Radial velocity Planet Searcher; a telescope

dedicated to the discovery of extrasolar planets
HST Hubble Space Telescope
HCT Himalayan Chandra Telescope
Herts University of Hertfordshire, UK
HESP High Resolution, Echelle Spectro-Polarimeter
HERMES High Resolution Multi-Object Echelle spectrograph
IAU International Astronomical Union
IfA Institute for Astronomy, Edinburgh, UK
IFU Integral field unit
IIA Indian Institute of Astrophysics
Interferometry Connection of two or more telescopes to operate as a

single unit
IoA Institute of Astronomy, University of

Cambridge, UK
IR Infrared
IRIS2 Infrared imager/spectrograph
IT Information Technology
JHU Johns Hopkins University, USA
Keck Keck Observatory, Hawaii
Keele Keele University, Staffordshire, UK
Kpc Kiloparsecs
LIEF Linkage, Infrastructure, Equipment and Facilities (Grant)

from the ARC
MIKE a high resolution Echelle spectrograph used on the Magellan

Telescopes
Melbourne University of Melbourne
MMF Multimode fibre
MOS Multi Object Spectrograph
MOMFOS Multi-object Multi-Fibre Optical Spectrograph
NAOJ National Astronomical Observatory of Japan
NCRIS National Collaborative Research Infrastructure Strategy
NG1dF Next Generation One degree Field
NIFS Near Infrared Integral Field Spectrograph on Gemini telescopes
NOAO National Optical Astronomy
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Observatory, USA
ODC Optical Detector Controllers
OH Oxygen+Hydrogen diatomic molecule
OH&S Occupational Health & Safety
OPTICON FP A framework program giving access to the AAT to EU

astronomers
Oxford University of Oxford, UK
OzPoz A fibre positioner for the VLT
PANIC Persson’s Auxiliary Nasmyth Infrared Camera
PATT Panel for the Allocation of Telescope Time, UK
Photonics The science of how light can be manipulated within materials
PI Principal Investigator
PNe Planetary Nebulae
PILOT Proposed 2.4-metre telescope in Antarctica
PPARC Formerly Particle Physics & Astronomy Research Council, UK
PSS Public Sector Superannuation Scheme
Qld University of Queensland
QSO Quasi-stellar object
Radial velocity Speed along the line of sight
RAVE RAdial Velocity Experiment
Redshift The amount by which the wavelengh of light from a receding

object is lengthened
RSAA Research School for Astronomy and Astrophysics, Australian

National University
SB-r Surface Brightness radius relation
SDSS Sloan Digital Sky Survey
6dF Six Degree Field facility for the UKST
6dFGS Six Degree Field Galaxy Survey
SEMELPOL a polarimeter used in conjunction with the UCLES

spectrograph allowing observation of polarised light
SKA Square Kilometre Array
SMF Single mode fibre
SNR Supernova Remnants
SONG Stellar Operations Network Group
Spectrograph A device for disbursing light into a spectrum so that the

intensity at each wavelength can be recorded by a detector
Spectroscope An optical instrument that produces a spectrum
SPIE Society of Photo-Optical Instrumentation Engineers
SPIRAL An IFU using fibres to feed a dedicated

spectrograph
Starbug A positioning technology using micro-robotic

actuators
Steward Steward Observatory, University of Arizona, USA
STFC Science and Technology Facilities Council, UK
Strömgren sphere Region of ionized gas surrounding a hot star
STScI Space Telescope Science Institute, USA
Subaru An optical infrared telescope owned by the

National Astronomical Observatory of Japan,
based in Hawaii
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Super AAPS An upgrade to the UCLES system designed to support the
Anglo-Australian Planet Search program

Sussex University of Sussex, UK
Sydney University of Sydney
TAC Time assignment committee
Taurus Fabry-Perot imaging spectrograph
TCS Telescope Control System
2dF Two degree Field facility for the AAT
UCL University College London, UK
UCLA University of California, Los Angeles, USA
UCLES University College London Echelle

Spectrograph
UHRF Ultra High Resolution Facility (with UCLES)
UKIRT United Kingdom Infrared Telescope
UKST UK Schmidt Telescope
UNSW University of NSW
UIG Urgent Issues Group — a group which issues

interpretations that apply to the financial reporting
period

UVES Ultraviolet and Visual Echelle Spectrograph
VIMOS Visible Multi-Object Spectrograph
VLT Very Large Telescope
VVDS VIMOS VLT Deep Survey

WiggleZ A Survey of high-redshift, star-forming galaxies
WFMOS Wide-field multi object spectrograph
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Allison-Levick Memorial Lecture  54
Anglo-Australian Observatory (AAO)

Address  ii
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8-9, 10, 12, 14, 17
Agreement Act  2, 28
Citations  12, 14
Oversubscription rates  12,  28-29
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Productivity 12

Anglo-Australian Telescope Board
(AATB)  2, 3, 5, 27, 33, 50, 87-88
Anglo-Australian Time Allocation

Committee (AATAC)  4, 27, 91
Antarctica (see PILOT)
APT CCD  41,
ASKAP,  9, 18
Astronomy Australia Limited
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Astronomical images  53
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Committee  4, 89
Audit Report  58-59
Australian Gemini Office 7, 46
Australian National Audit Office

(ANAO)  51,
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Australian Time Assignment Committee
(ATAC)  46

B
Balance sheet  61
Black hole 9, 24, 35
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Business systems  52

C
Cash flows  62
Chairman of the Board  5, 14, 88
Changes in equity  63
Citations 12, 14
Client Service Charter  85-86
Comcare  49
Commitments 63,
Conferences  35, 45
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Couch, Warrick  5, 14, 88
CUDOS  45
CYCLOPS  40

D
Dark Energy  9
Dark Matter  9, 18, 54
Department of Innovation, Industry

Science and Research (DIISR) 2, 13
Designated Agencies  2
Digital images  53
Director  4,  55-56
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E
Echidna  see FMOS/Echidna
Employment arrangements   48
Enterprise Agreement  48
Environmental performance 53
Ethical standards  90
Equal Employment Opportunity

(EEO)  49
External Communications   53

F
Feedback  27, 30
Financial Statements  57-82
Financial Resources see Resources
FMOS/Echidna   15, 40, 41, 56
Funding  8, 10, 15, 51-52

G
Galactic Archaeology  10, 13
Galaxy  12-18, 21-22, 24
GAMA (see Surveys)
Gemini  7, 9, 12, 24, 46
Giant Magellan Telescope (GMT)

(see Magellan telescopes)
Glossary 93-96
Governance 87-90

H
H-alpha (see Surveys)
HERMES  10, 13, 15-16, 35, 42, 44
Human Resources see Resources

I
IIA HESP  41
Income statement  60
Information technology  53
Instrument Science  44-46
Instrumentation

AAOmega  10, 13, 18, 38-39
APT CCD  41
CYCLOPS  40
IIA HESP  41
HERMES 10, 13, 15-16, 35, 42, 44
IRIS2  19-20, 39
FMOS/Echidna  15, 40, 41, 56
New AAT instrument  9
NG1dF  43

PILOT  8, 10, 11, 15, 42
6 degree Field Plate  32, 41
SPIRAL  38
Starbugs  44
Telescope Control System (TCS) 39
2 degree Field (2dF) 10, 16, 40
UCLES  39
WFMOS  9-10, 15, 42, 44
WFMOS-A  44

IRIS2 19-20, 39

L
Letter of transmittal  ii

M
Macquarie University  54-55
Magellan telescopes 7, 8, 9, 12, 25, 40
Magnetic fields 8
Milky Way 10
Media interviews  54
MNRF  46
Ministers  2

N
National observatory for optical astronomy

7-8, 13
NCRIS  8, 9-10, 11, 46
Newsletter 53
New South Wales Planning Minister  53
NG1dF  43

O
Occupational Health and Safety
(OH&S)  49-50
OH Suppression  44
OPTICON  45
Organisation chart 84
Outreach  45, 46, 54

P
Performance management 89
Photonics 11, 12, 44
PILOT  8, 10, 11, 15, 42
Planet 8, 9, 23, 25
Publications  13, 14, 36-37, 45
Publicity  54
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