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The Honourable Ms Julie Bishop, MP
Minister for Education, Science and Training
Government of the Commonwealth of Australia

Ian Pearson, MP
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 2006
to 30 June 2007. 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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1 About the AAO

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

History and governing
legislation
In 1969 the governments of Britain and
Australia decided to establish and operate
a large optical telescope in Australia for
use by Australian and British astronomers.
The Anglo-Austral ian 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 equally by the Governments of Australia and
the United Kingdom.

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
instrumentation laboratory, collectively form the
Anglo-Australian Observatory (AAO).

Top, 2 degree Field fibre positioner
on  the Anglo-Australian Telescope
Photo Jonathan Pogson. Above, UK
Schmidt Telescope.  Photo Shaun Amy

The AAO laboratory,
Epping. Photo Urs
Klauser
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Ministers responsible

The Minister responsible in Australia is The Hon. Julie Bishop MP, Minister
for Education, Science and Training.

The Minister responsible for the AAT Board in the United Kingdom is Ian
Pearson MP, Minister of State for Science and Innovation.

The United Kingdom government has indicated its intention to withdraw
from the AAT Agreement with effect from 1 July 2010.  This notice period
allows for an orderly withdrawal by the UK Government and sufficient time
for the Australian Government to plan for the future of the AAO.
Arrangements to give effect to this and related matters were encapsulated
in the form of a ‘Supplementary Agreement’ signed by the two Governments
and followed by legislative and diplomatic processes.  The Anglo-Australian
Telescope Agreement Amendment Act 2006 was passed and the treaty
amendment is now in effect.

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 the structure of the AAO. These
groups are critical to the maintenance and the day-to-day operations of the
two telescopes and to the development of state-of-the-art instrumentation.
A small administration group supports the operations of the Observatory.
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1 About the AAO

UNITED KINGDOM
GOVERNMENT

Science and Technologies Facilities
Council

AUSTRALIAN
GOVERNMENT

Department of Education,
Science and Training

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

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 Education,
Science and Training (DEST) and the Science and Technologies Facilities
Council (STFC) which replaced PPARC, of the United Kingdom. The  STFC
formally took over the duties of PPARC from 1 April 2007. 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.
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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).
Subsequently, observing time on the AAT is now allocated by a single
bi-national panel, the Anglo-Australian Time Allocation Committee, details
of which are included in Appendix E.

AATAC meets by video-conference, 1 November 2006.  Sitting
around the table are the Australian members (L to R) Peter
Tuthill, Rachel Webster, Erwin de Blok, and Martin Asplund.
On the screen are the UK members at  the University of Sussex
(L to R) Seb Oliver, Yvonne Unruh and Gaitee Hussain (sitting
in for Jacco van Loon).  Photo Stuart Ryder

Advisory Committees

Mr Greg Harper, FAICD,
FCPA; Chair of the Audit
and Risk Management
Committee

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. In 2005
he became 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 improve its corporate governance.  Details of
the Committee are included in Appendix D.
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2 The year in review

Professor Matthew Colless, FAA
Director of the AAO, with the AAT in the
background

Review of the AAO
The Department of Education, Science and
Training carried out a comprehensive review of
the AAO in early 2006.  The review addressed
the issues arising from the expected withdrawal
of the UK from the existing bi-national agreement
by mid-2010 in the context of the recent
Australian Astronomy Decadal Plan.  The
Decadal Plan places high priority on maintaining
the Anglo-Australian Telescope (AAT) as one of
Australia’s main optical/infrared facilities up to
at least 2015.  It also envisages the gradual
evolution of the AAO into Australia’s national
optical observatory, supporting all the major
optical/infrared facilities in which Australia has
a stake.

The review panel visited the AAO’s Epping and Siding Spring facilities and
conducted extensive discussions and interviews with users, staff and other
stakeholders, drawing on extensive written submissions from a range of
interested parties. The panel’s report was submitted at the end of June
2006, and made ten important recommendations for the future of the AAO.
In abridged form, these were as follows:

1. The AAO should continue in its role as the major national facility
manager for optical astronomy in Australia until at least 2015.

2. The Australian Government should increase the planned recurrent
funding for the AAO by $10.5 million over the five-year period 2006-
07 to 2010-11.

3. Noting that the outstanding success of the AAO is based on the
conjunction of research, instrumentation and facility management,
maintaining this capability combination should be a priority when
considering future funding for the AAO, in order to optimise delivery
to the user community.

4. A new instrument should be developed which will extend the life of
the AAT for use by Australian researchers and students for at least
the period to 2015. The instrumentation capability of the AAO is
central to its ability to deliver forefront astronomical capability to
users, and in so doing ensures that the AAO retains a strongly
competitive position worldwide as a builder of innovative instruments.

5. The AAO should be refurbished as necessary, with funding to address
the two most critical categories of repairs of $4.1 million in the
budget period 2006-07 to 2010-11.
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6. The AAO should be given the broader role of a national optical
observatory, managing both national and international projects, and
encompassing Gemini, Extremely Large Telescopes, Antarctic
astronomy facilities and other national investments to the benefit of
the Australian astronomical community.

7. An Optical Astronomy Australia (OAA) Board should be established
as a statutory corporation after 2010 to own and manage national
facilities where appropriate, provide leadership and coordination of
optical astronomy research in Australia, undertake strategic
planning, provide a point of contact with the Australian Government
and international organisations, seek and distribute major facility
funds, and appoint the Director and manage the AAO.

8. An Interim OAA Board should be established in 2007 with broad
responsibilities to lead and manage the optical astronomy program
in Australia from 2007-2010, with suitable transition arrangements
as the UK’s involvement in the current AAO reduces and ends in
2010.

9. Consideration should be given in the future to widening the scope of
the OAA Board to that of a broader peak body for all Australian
astronomy beyond 2010.

10. A further review should be held in the period 2010-11 with the purpose
of developing guidance for the AAO for the period out to 2015.

NCRIS and Astronomy Australia Ltd
The first steps towards realising this program were made on 27 November
2006, when initial outcomes of the National Collaborative Research
Infrastructure Strategy (NCRIS) were announced. Optical and Radio
Astronomy was one of nine capabilities that received substantial funding.
Over the next 4½ years, $45 million will be injected into a variety of programs
in Australian astronomy, including existing facilities such as the AAT and
Gemini, new facilities such as the Square Kilometre Array and its
precursors, and design and development work for the Giant Magellan
Telescope and PILOT, a proposed Antarctic 2m class telescope.

The AAO component of this broad investment plan is $10 million, of which
$4.1 million will be used to refurbish and revitalise the AAT’s 33-year-old
systems and infrastructure, while the other $5.9 million will be used to
build a new front-line instrument for the AAT. Together, these investments
will help ensure that the AAT remains a reliable, efficient and scientifically
potent telescope for at least another decade.

Just as important, however, is the formation of Astronomy Australia Ltd
(AAL), a public company, limited by guarantee, that has overall
responsibility for managing NCRIS funding for astronomy. Membership in
AAL is open to Australian institutions involved in astronomical research. If
AAL is effective in its role as NCRIS program manager, then, in accord
with recommendations 7 & 8 of the Review Panel, it may prove to be the
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2  The year in review
appropriate entity to take over the operation of the Observatory from the
AAT Board after the UK’s involvement with the AAO ends in mid-2010.

The AAO in Transition
The Minister, the Hon. Julie Bishop MP, responded to the review of the
AAO on 1 May 2007. She noted that recommendations 4 & 5 of the review
panel’s report were addressed by the NCRIS funding provided to the AAO
for refurbishing the facility and constructing a new instrument. She also
noted that the AAT Board supported the creation of AAL and recognised
that it might prove a suitable replacement for the AAT Board after 30 June
2010. Given that AAL has only been in existence for a short time, the
Minister considered it prudent to observe its operations before reaching a
conclusion on its suitability for this role, and therefore charged DEST with
establishing a working group to look at arrangements for a peak astronomy
body and how such a body might incorporate the AAO. This working group
is to be established in 2007 and will report to the Minister by early 2008.

The Minister appreciated the need for a degree of certainty regarding the
AAO’s longer-term funding and governance arrangements, and will therefore
endeavour to give an indication of the Government’s intentions by mid-
2008 and finalise the arrangements for the longer term funding and
governance of the AAO no later than May 2009. In the meantime the Minister
allocated a supplement of $1.8 million to AAO’s funding in 2007-08; the
possibility of further supplementary funding to offset the reduction in UK
funding in 2008-09 and 2009-10 will remain under consideration as part of
the Government’s overall plan for the AAO’s future.

All in all, the review panel’s recommendations, the NCRIS outcomes and
the Minister’s response point the way towards realising the Astronomy
Decadal Plan’s vision of making AAO into Australia’s national optical
observatory, although important elements of this process – notably the
AAO’s long-term funding and post-2010 governance arrangements – are
still to be worked out.

Science at the AAO
The AAOmega spectrograph, with both 2dF
multi-fibre and SPIRAL integral field front-
ends, has now been in operation for over a
year. It is the most highly sought-after facility
on the AAT, commanding about half of all the
time on the telescope. The largest program
being undertaken with AAOmega is the
WiggleZ survey, which seeks to understand
the mysterious ‘dark energy’ that is driving
the accelerating expansion of the universe.
The WiggleZ survey aims to measure the
redshifts for about a quarter of a million
galaxies in a volume covering about 1000
square degrees of sky and looking back more

Above: AAOmega spectrograph during
construction, Photo David Smyth
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Above: The Hon. Julie
Bishop MP, Minister for
Education, Science and
Training, with Professor
Fred Watson, winner of

the Eureka Prize for
Promoting

Understanding of
Science, 2006, Photo

Australian Museum

than half the age of the universe. The survey will measure the apparent
size of a feature that was imprinted on the matter distribution just after
the Big Bang. In combination with measurements of the cosmic microwave
background and distant supernovae, the survey will determine whether
the dark energy is similar to Einstein’s cosmological constant or due to
some distinctly different, and previously unsuspected, physical
phenomenon.

The science carried out with the AAT ranges over most of astronomy.
Other highlights of this year include the imaging of the magnetic fields
and ‘starspots’ on some young, nearby stars similar to the Sun,
spectroscopic studies that show how the age at which galaxies form
stars, and the amount of metals produced by those stars, depend on the
galaxies’ masses, and the continuing discovery of planets around other
stars by the Anglo-Australian Planet Search program. Meanwhile data
obtained with the AAO’s other facility, the UK Schmidt Telescope (UKST),
has been used in programs as diverse as identifying previously-unknown
remnants from several exploding stars in our own Galaxy, and charting
the clusters, filaments and voids in the nearby universe using
measurements of more than 120,000 galaxy redshifts that cover most of
the southern sky.

Staff and Students
During 2006-07, staff and students at the AAO have received
a disproportionate number of high awards and honours given
the size of the Observatory.  In August 2006, Professor Fred
Watson, Astronomer in Charge at the AAT, was awarded the
Australian Government Eureka Prize for Promoting
Understanding of Science. This Prize is given for outstanding
achievements in science outreach, and recognises Prof.
Watson’s long-standing contributions in this field, including
his weekly astronomy segments on ABC radio and his well-
received book Stargazer: the life and times of the telescope.

Professor Chris Tinney was awarded an ARC Australian
Professorial Fellowship for the period 2007-11. The Fellowship
and its associated research grant has a total value in excess
of $1.2 million and will support a new group at UNSW led by
Prof. Tinney that will undertake research into the detection
and understanding of extra-solar planets. Specific projects
include the continuation of the AAT's long-running Anglo-
Australian Planet Search, the detection of unbound extra-
solar planets in nearby star clusters, and the search for
habitable terrestrial planets orbiting nearby dwarf stars with
the Precision Radial Velocity Spectrograph that is to be built
for the Gemini Observatory.
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After Prof. Tinney’s departure to take up his new position,
we were delighted to welcome Dr Andy Bunker as our new
Head of Astronomy. Dr Bunker comes to the AAO via
Oxford, Berkeley, Cambridge and Exeter, and is well known
internationally for his work detecting high-redshift galaxies
and studying the star formation history of the universe. On
the AAT he has used the CIRPASS and IRIS2 instruments
to study star-formation in distant galaxies, and he plans to
follow up new near-infrared imaging surveys with AAOmega.
His other interests include the James Webb Space
Telescope project, where he is closely involved in the
development of the NIRSpec near-infrared spectrograph as
a tool for studying the period spanning the end of the ‘Dark
Ages’, when the first stars, galaxies and quasars formed
and re-ionised the universe.

In May 2007, Professor Joss Hawthorn was awarded a
prestigious Federation Fellowship by the Australian
Research Council (ARC), to work on a revolutionary new
approach to infrared astronomy. The Australian Government
initiated the Federation Fellowships to support and
encourage researchers of international renown to conduct
research of significant national benefit. Professor
Hawthorn’s breakthrough has been to find a way to use
optical fibres to filter out unwanted radiation from the
atmosphere while letting starlight pass through. He will
now work on developing his techniques to the stage where
they can be incorporated into instruments for major
international telescopes. This new technology is expected
to bring large instrument contracts to Australia from the
world’s leading observatories.

Professor Brian Schmidt has worked closely with the AAO
over many years, both on the Australian Time Assignment
Committee and, since January 2005, on the AAT Board.
Along with Saul Perlmutter and Adam Riess from the USA,
Prof. Schmidt was awarded the Shaw Prize in Astronomy
for 2006 in recognition of his leadership of one of the two
teams that made the remarkable discovery of the
acceleration in the rate of the expansion of the universe in
1998. Schmidt, Perlmutter and their teams were also
awarded the 2007 Gruber Prize in Cosmology for the same
work.

In July 2006, AAO/Macquarie University Honours student
Brent Miszalski won the Bok Prize. This prize is sponsored

Top: Professor Chris Tinney,
during commissioning of IRIS2.
Photo David Smyth
Centre: Professor Joss Bland-
Hawthorn, awarded a
prestigious Federation
Fellowship
Bottom: Professor Brian
Schmidt, Winner of the Shaw
Prize in Astronomy 2006
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by the Astronomical Society of Australia and the Australian
Academy of Science, and is awarded to the Australian
undergraduate student submitting the best research report
on an astronomical topic.  Brent was studying on a joint
AAO/Macquarie University Scholarship when he completed
his Honours research into more efficient observing methods
for multi-object spectrographs. His new technique is now
in constant use at the AAT and is likely to be adopted by
other observatories around the world.

A number of long-serving staff members have retired from
the AAO over the past year.  John Stevenson retired after
over 22 years at the AAT, during which time he worked on a
number of crucial projects for the Observatory. Denis
Whittard also retired from the AAO in Epping, where he
worked for nearly 23 years on a number of instrumentation
projects, most notably 2dF, IRIS2 and AAOmega. Finally,
Steve Lee, the head night assistant at the AAT, joined a
select group of staff members who have worked at the AAO
for more than 30 years.

Outlook
The next three years will see an organic evolution of the
AAO, as it transforms itself from a joint Anglo-Australian
facility into Australia’s national optical observatory. This
process is already underway, as the AAO takes on
responsibility for Australia’s involvement in off-shore large
telescopes. The AAO is already responsible for managing
Australian access to the two 6.5-metre Magellan telescopes
in Chile under the Major National Research Facilities
program. The AAO’s expanded role is clearly mapped out
in the astronomy program supported by the National
Collaborative Research Infrastructure Strategy (NCRIS).
Under NCRIS, the AAO will not only continue to operate
and instrument the AAT for the foreseeable future, it will
also (from January 2008) take over responsibility for the
Australian Gemini Office and support Australian access to
the twin Gemini 8-metre telescopes. Looking to future
facilities, the AAO is managing the design study for PILOT,
a proposed 2.4-metre telescope in Antarctica, and will work
closely with the ANU-based Australian Project Office for
the 25-metre Giant Magellan Telescope. Thus the scope of
the AAO’s activities is expanding as the organisation evolves
towards becoming Australia’s national optical observatory.

Recently retired staff,
above, John Stevenson and
below, Denis Whittard;
highly skilled and
dedicated employees

Below: Steve Lee (right), has
worked 30 years at the AAO,
shown here at the AAT’s
2006 Open Day
demonstrating optical
spectrocopy
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Review by the Chairman of the Board
In the Australian Astronomy Decadal Plan that was released in 2005, two
key missions were identified for the AAO through until 2015: to continue
to operate the 3.9m Anglo-Australian Telescope and maintain it as a world-
class facility, and to evolve into Australia’s national optical observatory,
with responsibility for the support of all major optical/infrared facilities
that Australian astronomers have access to. This was in the face of the
planned withdrawal of the UK from the AAO by the middle of 2010, which
in itself requires the AAO to adapt and change in terms of both its
governance and funding arrangements. This last year has seen a number
of important developments critical to setting the AAO along this new and
changing course, although many challenges remain in seeing it transition
to a fully Australian institution.

The recommendations coming from DEST’s review of the AAO were much
welcomed in providing clear guidance as to the way ahead. Of particular
importance was the review panel’s endorsement of the roles envisaged
for the AAO in the Decadal Plan, the attention it paid to what expenditure
would be required to address the diminution in UK funding and to maintain
the AAT as a front-ranked facility, and its recommendations on the future
governance arrangements for the AAO. The response from the Minister,
the Hon. Julie Bishop MP, in May 2007 saw the first steps being taken to
implement recommendations from the review. These included the
allocation of $1.8M of supplementary funding for the 2007-08 financial
year, and the foreshadowed creation of a working group to establish the

Professor Warrick Couch,
Chair, AAT Board

The AAT Board has six members, three appointed by each country,
and the role of Chair and Deputy Chair alternates between the two
countries. Further details of the Board are included on page 13
and in Appendix D. Pictured here are the members of the AAT
Board along with some members of the AAO Executive at the Royal
Observatory of Edinburgh (from left) Dr Ian Chessell, Mr Neville
Legg (Executive Officer), Professor Brian Schmidt, Professor
Matthew Colless (Director AAO), Professor Warrick Couch (Chair
AAT Board), Dr Stephen Warren, Professor Pat Roche and Dr Colin
Vincent
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optimum longer-term funding and governance arrangements for the AAO,
with the newly formed Astronomy Australia Limited being noted as a
possible replacement for the AAT Board after 30 June 2010.

The announcement of the initial outcomes of the Australian Government’s
new National Collaborative Infrastructure Strategy (NCRIS) in November
2006 – in particular the allocation of $45M to the Optical and Radio
Astronomy capability over the next 4½ years – has resulted in two of the
AAO’s essential funding needs identified in the DEST review being
addressed. The AAO will receive $10M of this NCRIS funding, $4.1M of
which will be used to refurbish the AAT’s aging systems and infrastructure
to ensure its continued reliable operation, and $5.9M will provide for a
major new instrument that will keep the telescope at the scientific forefront
in the years to come.

The AAO will also receive NCRIS funding to take over the operation of the
Australian Gemini Office and hence be responsible for supporting Australian
use of the Gemini and Magellan telescopes. In addition, the AAO will be
contracted by the University of New South Wales to undertake a $1M
concept design study for PILOT, a 2m-class Antarctic telescope, as part
of the NCRIS investment in future optical/infrared facilities.

Despite the changes mooted for the AAO and the associated uncertainties
that these create, the Observatory’s two telescopes – the AAT and UKST
– remain highly productive research facilities. As highlighted in this report,
a broad range and wealth of internationally competitive science continues
to be undertaken by the AAO’s user communities. Large survey programs
which exploit the wide field and multiplexing power of the AAT’s AAOmega
and UKST’s 6dF spectrograph facilities have made excellent progress this
year, the “WiggleZ” dark energy survey and the RAVE stellar velocity
surveys both being flagship projects in this regard. The AAT also remains
at the forefront of extra-solar planet research, with the Anglo-Australian
Planet Search now making in-roads into finding systems like our own
solar system and detecting terrestrial-mass planets.

This year, Mr Greg Harper’s term as an Australian Board member came to
an end and he was replaced by Dr Ian Chessell. It was pleasing, however,
that Mr Harper’s valuable association with the AAO continued through his
role as Chair of its Audit and Risk Management Committee. The scientific
excellence of two of the AAO’s staff was recognised through the award of
an ARC Professorial Fellowship to Prof Chris Tinney and an ARC Federation
Fellowship to Prof Joss Bland-Hawthorn. Congratulations to them both.
Their departure from the AAO represents a great loss after their numerous
years of outstanding service and scientific leadership within the
organisation. The AAO also farewelled two long-serving staff members
who retired – John Stevenson and Denis Whittard. Both epitomise what
has been a key ingredient in the success of the AAO – highly skilled and
dedicated employees who give their all to the Observatory over many years.



AAO Annual Report 2006–2007       13

2  The year in review

Appointed by the Australian Government

Chair
Professor Warrick
Couch, 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

Appointed by the UK Government

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

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

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

Deputy Chair
Dr Stephen Warren,
Reader, Department of
Physics, Imperial College
London; appointed 1
March 2006 till 28
February 2009

A
nglo-A

ustralian Telescope B
oard at 30 June 2007
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3  Scientific highlights
Towards the unearthing of terrestrial mass planets
The Anglo-Australian Planet Search (AAPS) team, 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, has been using
the AAT and the ‘Doppler Wobble’ technique since 1998
to search for extra-solar planets orbiting almost 250
nearby Sun-like stars.

The AAPS has now detected twenty-five of the more than
two hundred known extra-solar planets orbiting nearby
stars. When the amount of telescope time that this
program has used (ranging from 16 nights  per year in
1999 to 32 nights per year in 2006) on the 3.9m AAT is
compared with the telescope time available to AAPS’
competitors elsewhere, this turns out to be a very
favourable ‘return’ on telescope time invested. Indeed,
when measured in ‘planets detected per star monitored’
the AAPS is by far the world’s most efficient planet
search.

Along the way the astronomers of the AAPS team have achieved a number of
notable results – the first gas-giant planet found in a near-circular Earth-like orbit;
the first gas-giant planet orbiting in a near-circular orbit beyond 3au (i.e. beyond
where the asteroid belt lies in our Solar System) to also have no interior gas-giant
planets (HD70642b), making it at the time the most ‘Solar System-like’ system;
and the detection of a pair of planets in 2:1 resonance around the star HD73526
(see Figure 3.1).

The primary scientific goal of the AAPS is to achieve the best possible long-term
Doppler precisions over periods up to, and beyond, that of Jupiter, in order to
discover Solar System analogues orbiting other stars. AAPS has demonstrated
the ability to achieve 2–3m/s velocity precisions, for stars with suitable intrinsic
stability, extending back to 1998. So the next few years will see the program in a
position to say whether Jupiter-like planets in Jupiter-like orbits are common or
rare.

In the last few years the team has been pushing to even better precision limits.
For the brightest and most stable host stars being monitored, longer observations
have been shown to deliver Doppler precisions of 1m/s or better.  As a result,
these stars are now being targeted in dedicated 48 night observing campaigns in
the AAPS ‘Rocky Planet Search’. The improved precisions and longer time blocks
of the Rocky Planet Search make the AAPS sensitive to planets as small as a
few Earth masses in orbits of less than 10 days, placing the AAT in prime position
to answer critical questions about the formation mechanisms for terrestrial-mass
planets.

Figure 3.1 The radial
velocity curve of the solar-
like dwarf HD73526 reveals
it is orbited by at least two
planets, each with a mass
comparable to Jupiter.
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Exciting results from the AAO/
UKST H-alpha Survey
The AAO/UKST H-alpha Survey, led by Quentin
Parker of the AAO and Macquarie University,
(Parker et al., 2005) has continued to produce
exciting science results and further discoveries.
The survey itself was carried out from 1997 to
2000 and the results have been available on-
line since 2003 from the Wide Field Astronomy
Unit at the Royal Observatory Edinburgh.  The
following projects exploit this survey.  Parker
and students have used 2dF/AAOmega at the
AAT as well as other telescopes, for some of
the follow-up spectroscopy.

PhD student Milorad Stupar and Parker have
uncovered a significant number of new Galactic
supernova remnants, based on the detection
of filamentary nebulosities (elongated clouds
of gas) from the AAO/UKST H-alpha survey.
Furthermore they have also detected optical
emission from many known radio Galactic
remnants for the first time, offering fresh

opportunities to study the evolution and interaction of these important
sources of interstellar medium enrichment and energy injection. A catalogue
of 21 new Galactic supernova remnants has been produced.

PhD student David Frew (now at Perth Observatory) and Parker have
developed a powerful distance estimator for planetary nebulae (PNe) based
on a new H-alpha surface brightness radius relation (SB-r). The technique
uses precise H-alpha fluxes for calibrating PNe with accurate distances
from primary techniques like trigonometric parallax. We have also shown
that 20% of objects currently accepted as nearby PNe are actually Strömgren
spheres in the interstellar medium surrounding hot white dwarf or subdwarf
stars. Removing such contaminants  produces a much tighter, cleaner
distribution in our new SB-r relation.  The SB-r relation can provide distances
for PNe once an accurate surface brightness is obtained, enabling a robuse
estimate of the number of PNe within the local Galactic volume within 2Kpc.
This leads to improved estimates of the total space density and birthrate of
PNe in our Galaxy. Crucially, the Galactic production rate for PNe, now, for
the first time, agrees with the best estimates for the White Dwarf formation
rate from other studies. Whether binarity is essential for PNe formation is
currently a hot question but PNe in close binary systems form a distinct
lower trend in the new SB-r relation (see Figure 3.3) so binarity can, at
most, account for only 33% of all PNe, another exciting new result.

Figure 3.2 The known Galactic SNR
G15.1-1.6 seen for the first time on an
image from the AAO/UKST H-alpha
Survey of the Southern Galactic
Plane. There is an excellent match
between the optical emission and
overlaid PMN 4850 MHz radio
contours (from 0.1 and 0.37 Jy/beam).
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Figure. 3.3
Left: Plot of a new, large, low-surface brightness evolved PN from MASH-II: BMP0733-
3108, 8 arcminutes across.
Centre: Plot of RP609 - a new LMC PN with an extremely faint AGB halo
Right: New Surface-brightness versus radius relation for PNe.

PhD student Brent Miszalski, AAO vacation scholar Jayne Birkby and
Parker have uncovered an additional 300 new Galactic PNe to add to the
approximately 900 in the Macquarie/AAO/Strasbourg H-alpha planetary
nebula project: MASH.  These were uncovered using special processing
techniques applied to the data of the AAO/UK Schmidt H-alpha Survey
(SHS) which we dub MASH-II.  A significant number of very extended, low
surface brightness, highly evolved examples have been found which can
be applied directly to the Frew-Parker SB-r relation and improve the integrity
of the local volume PNe number density. Additionally a sample of highly
compact PNe has been found in the Galactic bulge which can be used to
unravel the properties of this important component of our Galaxy.

PhD student Warren Reid and Parker have constructed the most complete
and homogeneous census of a PNe population ever compiled for a single
galaxy.  This has been done through discoveries from the AAO/UKST H-
alpha Survey of the central area of the Large Magellanic Cloud. PNe were
confirmed by the AAO’s 2dF spectroscopy, which gave 460 new PNe and
independently recovered all 169 previously known PNe in the area.  A large
fraction of new LMC PNe are considerably fainter than the faintest previously
known and we have tripled the number accrued from all sources over the
last 80 years. These data have already led to significant advances in our
understanding of the sub-structure of the central LMC, such as rotation,
inclinations and transverse velocity as well as the distribution of the old
stellar population, the PN luminosity function (PNLF) and PNe physical
parameters such as temperatures, densities, nebulae masses and
abundances. Importantly, because the LMC has a precisely known
distance, meaningful PNe physical parameters can also be derived.
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Using the pulse of a star to constrain its
fundamental parameters
The measurement of stellar oscillations is a very elegant experiment in physics. A
star is a gaseous sphere that oscillates in many different modes when excited.  The
oscillation frequencies depend on the sound speed inside the star, which in turn
depends on properties such as density, temperature and composition. The Sun
oscillates in many modes simultaneously and the comparison of the mode frequencies

with the predictions of theoretical
calculations has led to signif icant
refinement of the solar model. The
determinat ion of the osci l lat ion
frequencies of other stars, known as
asteroseismology, allows their interiors
to be probed in exquisite detail, offering
the chance to produce major advances
in our understanding of stellar structure
and evolution and in the underlying
physical processes.

Despite solar-like oscillations being a
great challenge to observe due to their
tiny amplitudes of less than one metre
per second, thanks to the tremendous
Doppler velocity precision developed
during the last few years in the search
for extrasolar planets with spectrographs
such as UCLES, the f ield of
asteroseismology is now able to deliver
extremely impressive results.

A team of astronomers led by Timothy
Bedding of the University of Sydney has
recently performed a dual site observing
campaign on each of the old metal poor;
(1/25th solar) star v Ind and the subgiant
!-Hyi. The difference in the  longitudes
of the AAT and telescopes at La Silla,
Chile, permit more complete temporal
coverage and help reduce the 1/day
aliasing that is a big problem for single-
site asteroseismological investigations.

Using their determination of the large
frequency separation in the oscillation
spectrum of v Ind, the stars’ location in
the Hertzsprung-Russell diagram and
standard stellar evolutionary models,

Figure 3.4 Paramaters of v Indi for three
plausible choices of alpha, the mixing length
parameter.  The thin error bars show the range
of each parameter based on classical
measurements alone, while the thick bars
include the constraint provided by
astroseismology.  The dashed line at an age of
13.7 Gyrs is the upper limit on the age of the
Universe from cosmology.
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Bedding and colleagues have placed stringent constraints on the fundamental
parameters of effective temperature, radius, mass and age.  The thin error bars
in Figure 3.4 represent the range of each parameter based on classical
measurements alone (luminosity and temperature), while the thick bars, plotted
for three different but reasonable choices of the convective mixing-length
parameter, include the constraint provided by their measurement of the large
frequency separation of the oscillations. The dashed line at an age of 13.7
billion years indicates the upper limit set by age of the universe from cosmology.
Their results confirm that v-Ind has a low mass (0.85 ± 0.04 M”) and is at least
9 billion years old.

From their measurement of
the large frequency
separation of !-Hyi, the team
has been able to infer the
mean stellar density to an
accuracy of just 0.6%
(0.2538+0.0015 g cm-3) .
Moreover, by combining this
determinat ion with the
angular diameter of the star,
as measured with the
Sydney University Stellar
Interferometer, they have
obtained a direct estimate of
the stel lar mass, to an
accuracy of 2.7% (1.07+
0.03M”). This is probably the
most precise mass
determination of a solar-type
star that is not in a binary
system, i l lustrat ing the
immense power of combining
asteroseismology and
interferometry.

In addition, the dual site
observing campaign on !-Hyi
has led to the identification

of oscillation modes which show the clear effect of mode bumping (Figure 3.5).
Mode bumping is an important complication with subgiants in which some
oscillation frequencies are shifted from their usual almost-regular spacing as a
result of the strong abundance gradient in the hydrogen-burning shell, just
outside the helium core.  The quantification of such effects has the potential to
provide information about the properties of the convective core, including any
mixing beyond the region that is convectively unstable (so-called core
overshoot).  Indeed, modelling of the full set of oscillation frequencies in !-Hyi
should permit constraints on two important convective parameters: the mixing
length and the amount of core overshoot, and thus provide a crucial test of
stellar evolution models in a regime beyond that of the Sun and other main-
sequence stars.

Figure 3.5 An echelle diagram of oscillations in
!- Hydri, based on observations from UCLES at the
AAT and HARPS at ESO in Chile.  The measured
frequencies are stacked modulo the large frequency
separation and so form nearly vertical ridges.  The
strong deviations from vertical alignment in the l=1
modes indicate departures from a regular spacing
that are due to mode bumping.
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Unveiling dark energy with the WiggleZ
Survey

Towards the end of the
last century a major
upheaval of our
understanding of
cosmology began.
Separate teams, using
different techniques,
found that the expansion
of the Universe is
accelerat ing, with
profound consequences.
Prior to this discovery it
was believed that the
expansion should be
slowing down as the
attract ive effects of
gravity counteracted the
expansion.  The fact that
this is not the case is of
enormous importance to
our understanding of the
Universe.  The most
likely explanations are
either that the theory of
gravity, as developed by
Einstein, is flawed and
must be revised, or the
content of the Universe

is dominated by an exotic form of dark energy, which has the peculiar
property of repelling matter, like a sort of anti-gravity.  In either case, the
result would be a major change in our understanding of the Universe, and
solving this problem is regarded as one of the most pressing issues in
physics.

A team of scientists, led by Michael Drinkwater of the University of
Queensland and Warrick Couch of Swinburne University of Technology,
working with the AAOmega spectrograph on the AAT, has begun to tackle
this challenge.  The key to the solution lies in the way the distribution of
galaxies is related to conditions in the early Universe.  Very early in the
history of the Universe, the distribution of matter was very smooth.  Over

Figure 3.6 Any dark energy present in the Universe will affect
the distribution of galaxies.  This figure shows a simulation of
the expected variation of galaxy numbers as a function of
spatial frequency (i.e. wave number, or inverse distance).  The
amount of dark energy and its nature can change the scale of
the observed oscillations.  Directly measuring these
oscillations (or wiggles - hence the project name) therefore
allows us to measure dark energy.
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time, small seed fluctuations in the density began to grow via accretion of
matter through gravitation.  The manner in which these grow depends on
the energy content of the Universe, including both gravity and any dark
energy present.  The fluctuations eventually collapse to become galaxies.
The link between seed fluctuations at early times, imprinted on the cosmic
microwave background (the heat glow from the Big Bang), has already
been explicitly linked to the present day distribution of galaxies, by
scientists working on data from the AAO’s 2dF Galaxy Redshift Survey.
However, to see the effects of dark energy we must look to galaxies at
earlier times, i.e. higher redshifts.  Figure 3.6 shows the expected signal
of galaxy clustering.  The scale of the oscillations depends on the physics
of dark energy.

Using the AAOmega spectrograph at the AAT, Drinkwater, Couch and
colleagues on the WiggleZ team are the first in the world to begin measuring
the link between galaxies and dark energy.  The project has just completed
its first year of observations, making use of over 50 nights of AAT time
(Figure 3.7) to observe a large sample of emission-line galaxies out to
redshift z~1.  The assessment after this first year is that the team is on
track to meet their goal of measuring the dark energy ‘equation of state’
parameter to a precision of 10%.  The team has already found that the
strength of the clustering for their sample of emission line galaxies is
much higher than expected, which improves the final measurements
possible from the survey.  Even before the final dark energy results are
announced, this unprecedented galaxy sample will make breakthroughs
in a number of other areas, including the understanding of how local
environment affects star formation and nuclear activity in galaxies.

Figure 3.7. The distribution of
WiggleZ galaxies measured from the
first year of observations.  Our
location is in the middle of the plot,
with more distant galaxies further
towards the edge.  The WiggleZ
survey targets areas all around the
sky to allow them to be observed at
all times of the year.
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One of the most important processes in
young solar-type stars is the generation
of magnetic fields. This affects everything
from the star’s activity to its angular
momentum loss. The magnetic field of
the Sun is generated by a magnetic
dynamo which operates in an interface-
layer between the differentially rotating
outer convective zone (the equator of the
Sun rotates faster than the poles) and
the underlying rigidly rotating radiative
zone, where strong shears occur in the
motion of the gas. It is still not clear if
the magnetic fields of other stars are
generated by this same mechanism. In
particular, young solar-type stars show
levels of magnetic activity orders of
magnitude higher than the Sun. It is
widely believed that this enhanced
activity is driven by more powerful
magnetic dynamos but the details of how
these operate remain elusive.

A large multi-national collaboration of
astronomers, including Brad Carter of
the University of Southern Queensland,
Stephen Marsden of the AAO and Andrew
Collier-Cameron of the University of St.
Andrews have been utilising the AAT and
the visitor instrument SEMELPOL to
investigate the magnetic field structure
of a number of stars other than the Sun.
SEMELPOL is a polarimeter designed by
Meir Semel, at the University of Paris,
which, in conjunction with the UCLES
spectrograph, allows the observation of
polarised light from a star. As the
presence of magnetic fields polarises
light, these observations, combined with
a technique called Zeeman Doppler
imaging, can be used to reconstruct the
distribution of magnetic fields on the
surface of the young stars. This
information provides a unique insight into
the nature of magnetic field generation
within these stars.

Figure 3.8 Reconstructions of the spot (upper), radial magnetic
field (middle) and azimuthal magnetic field (lower)
reconstructions of the binary star system HD155555 with the
primary star on the left and the secondary on the right.  The light
and dark shading correspond to positive and negative magnetic
polarity.

Studying stellar magnetic activity with SEMELPOL
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The Zeeman Doppler imaging program has been running on the AAT for several
years and there have been a number of highlights during the last 12 months. For
example,  new SEMELPOL observations have recently been obtained of an extremely
active young binary star, HD155555.  This star is somewhat unusual in that both
components exhibit magnetic activity, which has has allowed the scientists to
study the effect of binarity on each component of the system. These observations
(when compared to data obtained in previous years) have revealed that the spot
features on the surfaces of both stars (Figure 3.8, top) are stable over a number of
years. As this stability has not been observed in single stars it may be linked to
the tidal forces the two stars exert on each other as they orbit.

Furthermore, both components of the binary show large regions of azimuthal
magnetic field (field lines wrapping around the rotational axis of the star, as shown
in Figure 3.8, bottom). Where this has previously been observed in single stars it
has been argued that a non-solar dynamo must operate since with a solar-like
magnetic field generation mechanism azimuthal field is not expected to appear
near the surface. These observations have also led to the first ever reconstruction
of the coronal (tenuous outer atmosphere) magnetic field of an active binary system.
This has shown that these two stars have significantly different coronal field
geometries (see Figure 3.9).

The SEMELPOL has recently utilised the instrument to create detailed maps of
the magnetic fields of T Tauri stars. These infant stars are still accreting material
from the disks of gas from which they formed and were traditionally believed to
harbour only simple dipole magnetic field structures. However, the new AAT
observations show that their magnetic field structures are complex and resemble
those of older stars that are no longer surrounded by disks.

Figure 3.9 Coronal magnetic field reconstruction of the primary (left) and
secondary (right) stars of the binary HD155555. The light lines indicate closed
magnetic field lines (connecting back to the stellar surface) while the dark lines
represent open field lines.
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UnRAVElling the secrets of the Galaxy from
the motions of its stars.

RAVE (RAdial Velocity Experiment) is a large international collaboration
using the 6dF multi-fibre spectroscopic system on the UKST to obtain
spectra for a very large sample of Galactic stars.  During the last year, the
RAVE consortium obtained their 200,000th spectrum and preparations
are now well under way for the second public data release (DR2). The
validation of the data to be included in DR2 has taken somewhat longer
than expected since several sets of calibration data have been obtained.

Nevertheless, members of the consortium are already extracting important
new results from the existing data. For example, a team of astronomers
led by Lionel Veltz of the University of Strasbourg have analysed the
distribution of G and K type stars towards the Galactic poles using radial
velocities from RAVE, together with additional data from ELODIE (a fixed-
configuration, cross-dispersed échelle spectrograph), the 2-micron All Sky-
Survey (2MASS) and proper motions from United States Naval Observatory
CCD Astrographic Catalogue 2. The combination of photometric and 3D
kinematic data has allowed the vertical distribution of dwarfs, subgiants
and giants to be determined and their kinematics to be explored.
Discontinuities within the frequency distributions of stars as a function of
velocity and brightness are identified that separate the thin disc, thick
disc and halo components of the Galaxy. This has allowed the astronomers
to estimate the respective scale heights of the thin disc and thick disc to
be 225 + 10 pc and 1048 + 36 pc.

In addition, a team headed by Martin Smith of the University of Groningen
have used a sample of high velocity stars from the RAVE survey and
previously published datasets to place new constraints on the local
gravitational escape speed of our Galaxy. Their use of cosmological
simulations of disc galaxy formation allows for a more precise determination
of the escape velocity than in previous studies. The escape velocity is
found to lie in the range 498 km/s to 608 km/s (90% confidence), with a
median likelihood of 544 km/s. Their result convincingly demonstrates the
presence of a dark matter halo.  Moreover, using a variety of halo models,
they estimate a virial mass of 1.42x1012M.

A number of ongoing RAVE projects are exploring the local kinematics,
the chemical abundances and the chemo-dynamical evolution of the
Galactic disc, distance determinations and the local star formation history.
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Integral field spectroscopy with SPIRAL and
AAOmega

An upgraded Segmented Pupil/
Image Reformatting Array Lens
Integral Field Unit (SPIRAL IFU)
has been in operation at the
telescope since commissioning in
June 2006. SPIRAL consists of a
head unit with a 32x16 element
array of microlenses which cover
a rectangular area on sky of
22.4x11.2arcsecs.  Light incident
on each microlens is fed down an
optical fibre and is now directed
into the AAOmega spectrographs.
The improvements permit an
observer to record 512 spectra
simulataneously, over a greater
range of wavelengths than was
previously possible, f rom a
spatially extended astronomical
source. Thus SPIRAL offers
signif icant advantages over
traditional long slit spectrographs,
which can sample extended
sources in only one dimension per
exposure.

The relatively large 0.7 arcsec
spatial pixel scale of SPIRAL is
particularly well matched to the
typical optical seeing at the Siding
Spring Observatory site and also
retains sensitivity to low surface
brightness sources, provided they are extended on the few arcsecond scale.
Some IFU systems with smaller pixels are detector read-noise limited,
even on 8-metre class telescopes.  The smaller fibres in the IFU feed (in
comparison to the multi-object fibre feed from prime focus) mean that the
spectrograph delivers a higher spectral resolution (by a factor of 1.5) with
SPIRAL than with 2dF. Nevertheless, a wide range of AAOmega
configurations can be used with SPIRAL including the Poisson noise limited
Nod-and-Shuffle observing technique, which offers the potential to reach
great depth. SPIRAL is particularly well suited to the study of the structure
of local galaxies and, an example of this work is shown in Figure 3.10.

Figure 3.10  The nuclear region of Centaurus A, the
closest giant elliptical galaxy.  It harbours a massive
black hole that gives rise to powerful emission
features.  A mosaic of 9 telescope pointings with
SPIRAL covering an area of approximately 50x25 arc
seconds and centred on the nucleus of Centaurus A is
shown.  The three mosaics are the result of spectral
line fitting to the SPIRAL data cube (continuum, and
integrated line flux for H-beta and [OIII] ë5007A)
which contains some 4000 individual optical spectra.
Kinematic and line ratio diagnostics are being used to
interpret the complex AGN/star formation and jet/wind
interactions in the nuclear region.
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Strategies
The AAO is committed to listening to the astronomical community, and
especially its user community, 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 representatives of the wider
astronomical community in their own right) have a strong influence on the
strategic directions of the AAO. It is in the AAO’s own interests 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. This is achieved through 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.

It is the high standard of AAO facilities and observer support, coupled with
the continuing instrumentation development program, that have traditionally
ensured that observing time on the AAT is over-subscribed. Figure 4.1 shows
the oversubscription rate for the AAT over the past four years, sorted by lunar
phase requirement.

Telescope operations

The annual Allison-Levick Memorial Lecture, organised by the AAO and presented alternately in Australia and
the UK, was given in September 2006 by the AAO’s Dr Joss Hawthorn, at an Open Night organised by the
Foundation for Astronomy at Macquarie University in Sydney. Photo Helen Sim.
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It will be seen that the oversubscription for dark time continues to rise as a
result of the successful commissioning of AAOmega in late 2005, and due to
the annual call for Large Observing programs, most of which involve AAOmega.
Indeed, once allowance is made for commitments to current Large Observing
programs, the actual oversubscription for the remaining nights is between 4–
5 in some semesters. Oversubscription for bright time is also high, driven
mainly by long (1 or more weeks) UCLES planet search, asteroseismology,
and polarimetry campaigns, as well as demand for IRIS2 follow-up of sources
discovered with the Spitzer Space Telescope or the UKIRT WFCAM imaging
surveys.

Figure 4.2 shows the use of observing time during the period 1 July 2006 to
30 June 2007. A total of 3689 dark hours were available, including 8 hours of
commissioning time. The long-running trend of good weather conditions
associated with the drought experienced in eastern Australia is evident in
Figure 4.3, which compares the use of observing time over the past four
years. Heavy rains in March and June had relatively little impact on observing
productivity.

A critical metric of user satisfaction is the fraction of available observing time
lost through equipment failure. It will be seen from Figure 4.3 that this is
slightly in excess of the AAO’s target level of 3%, at 3.4% of available
observing time. The major sources of lost time include the aging 2dF robotic
fibre positioner (currently under repair) and IRIS2’s cryogenic system.

AAT organisational
statistics

Figure 4.1
Oversubscription
rates for the AAT.
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Last summer, serious bush fires resulted in a Section 44 Emergency
being declared leading to a very tense time at Siding Spring.  (Section
44 of the Bushfires Act allows the nominated Incident Controller to
call upon resources from outside the shires if authorities feel the threat
is beyond local fire fighting capacities.)  A number of AAO staff
members were involved in the response by the Rural Fire Service. The
summer was also a time of electrical storms and lightning strikes,
one necessitating direct attack by helicopter water bomber and follow-
up by rural fire fighters.

User Feedback
All AAT and UKST observers are encouraged to complete the web-
based feedback form, which asks how well the AAO has fulfilled its
obligations under its Client Service Charter (see Appendix C). 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.

During the period 1 July 2006 to 30 June 2007, about 62% of users
completed feedback forms for the AAT.

This response is similar to the average return
range o f  50–60%.  Users  a re  ac t ive ly
encouraged to submit feedback forms at the
end of their observing runs. The average
scores over the year are shown in Table 4.1
(overleaf), together with those for the previous
two years. The statistical errors on these
mean grades are about 0.2. They show that
the level of satisfaction is generally high, and
fairly consistent over the three years.

The AAO Corporate Plan sets a goal of a
score of at least 3.5 in all categories. All
performance areas exceeded that target in
2006–07. The figures reflect continued efforts
by the IT group to upgrade the computing
facilities in the Control Room, and by the
Astronomy group in enhancing data reduction

Figure 4.4 Erickson Aircrane ‘Delilah’
loading water during the November
2006 bushfires. Photo Allan Lankshear.
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facilities and updating documentation. Many of the feedback
reports contain suggestions for improvements, most of which
have been acted upon. Usually they involve small, instrument-
specific changes to improve ease of observing. All comments,
both positive and negative, are followed up through appropriate
management channels and acknowledged.

Table 4.1 User Feedback at the AAT

   2004–05    2005–06    2006–07

Night Assistant support 4.8 4.7 4.8

Staff astronomer before 4.5 4.7 4.6

Staff astronomer during 4.6 4.8 4.9

Other technical support 4.2 4.3 4.7

Instrumentation & related
software 4.0 3.9 3.7

General computing 3.7 3.8 3.7

Working environment 3.9 3.9 4.0

Travel & administrative
support 4.0 4.0 4.0

Data reduction software 4.1 3.6 3.9

Instrument manuals 4.1 3.9 3.9

AAO WWW pages 4.1 3.9 3.7

Figure 4.5 shows the use of UK (UKST) observing time during
the period 1 July 2006 to 30 June 2007.

UK Schmidt Telescope (UKST) Organisational
Statistics and Performance Indicators

Figure 4.5  The
use of observing
time at the UKST
in 2006–07.
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In Figure 4.6, the use of observing time over the past four years is
shown.  Time lost to system failure was low.

Maintenance work was carried out on the 6dF robot during the period
4–11 June.  On 26 June the UKST building was closed for asbestos
removal work.  The building is expected to be reopened on 23 July
2007 and in the interim, further work on both the 6dF robot and the
field plates (fibre repairs ) has been undertaken.

Various observing programs using the 6dF fibre spectrograph have
occupied all UKST observing time since the beginning of 2003, and
Table 4.2 summarises the data obtained for the principal observing
campaigns since 6dF operations started.

By 31 May 2007, a total of 2364 RAVE fields had been observed.  At
26 June 2007, a total of 220,070 spectra have been amassed on
196,131 stars.
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Figure 4.7 which shows the total observations since the
start of the RAVE  project, also shows clearly the effect
of the midwinter Galactic bulge gap in the input catalogue.
Fields on either side of the gap are well-covered, as
observers lean over to acquire fields at higher and lower
RAs.  Unfortunately, the end result of this is a shortage
of available fields on long winter nights.  This was already
an issue at the start of the 2007 winter.

Both the telescope and the robot have demonstrated a
high level of reliability, and it is hoped that the current
robot refurbishment will ensure its reliability until the end
of the RAVE survey.

The major long-term area of concern has been science
fibre availability.  To minimise future losses due to field-
plate downtime (while fibre repairs are being undertaken),
an Australian LIEF grant application for the construction
of a third field-plate unit was submitted by Quentin Parker
(Macquarie University) et al., and funding was awarded.
Matching funding is being provided by several other
institutions, including AAO, Sydney University and the
Astrophysikalisches Institut Potsdam (AIP) in Germany.
The aim is to provide an additional field plate based on
an ident ical  design to the exist ing ones.  Where
improvements are possible within the funding and
scheduling envelope, they will be carried out.  Both the
new field plate and the additional fibre feeds will mitigate
the consequences of a major accident to one of the
existing field plates or its attached fibre bundles.  The
introduction of a third field plate will also provide an
improvement in observing efficiency of up to 30%.

AAO/UKST 6df-RAVE Survey: Observation Density: 31-08-2007   Total Observations = 144,404 AAO/UKST 6df-RAVE Survey: Observation Density: 31-08-2007   Total Observations = 144,404
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Figure 4.7 shows progress over the complete
history of the RAVE project plotted in galactic
coordinates in the standard Aitoff projection.
The grey-scale represents the density of
observations in each field, with white
indicating zero observations, and dark grey a
maximum density of 55 stars per field.
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Research
Research and organisational statistics
There were 10 research astronomers on the staff of the AAO at 30 June 2007. Four of
them, while spending about half of their time on Observatory duties such as supporting
visiting astronomers, spend the rest of their time on research. Three are members of
the Instrument Science group and spend the majority of their time on research activities
related to new instrumentation technologies. The other three, including the Director,
the Astronomer-in-Charge and a shared position with Macquarie University, have
significant responsibilities not directly related to their own research. The full-time
equivalent astronomical research effort is about four people. In addition, there are
two externally-funded research fellows, and one emeritus astronomer. AAO research
staff also co-supervise more than 20 PhD students from institutions including Sydney
University, Macquarie University, the University of Southern Queensland, Oxford, and
the ANU.

The total number of AAT observing programs for the past five years is shown in Figure
4.8. The number of scheduled programs per year on the AAT in the past 4 years has
declined from 66 to 49, as a consequence of AAT Board policies to promote large
survey-style programs with high scientific impact at the AAT, with the average length
of an observing run now approaching one week. The longest single observing run ever

0

10

20

30

40

50

60

70

80

2002-03 2003-04 2004-05 2005-06 2006-07

Figure 4.8  Total number of
scheduled AAT observing
programs.  Note that long-
term proposals are counted for
each semester they are
scheduled.N
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Figure 4.10 Total number of
publications using AAT and
UKST data, and AAO
publications.

at the AAT, a 48 night campaign to detect planets only a few times larger
than the Earth, took place in January and February 2007.

Figure 4.7 shows the distribution of AAT observing programs by location of
the Principal Investigator (PI). AAT users come from a wide range of
institutions in Australia, the UK, and many other countries. The number of
successful applicants has declined roughly in proportion to the drop in
total number of scheduled programs, while the percentage of PIs from other
countries is currently 20%. Usage by European observers is facilitated by
the European Union-funded OPTICON Framework Program (FP6).

Figure 4.10 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 94 AAT data papers, 25 UKST data papers
and 85 AAO papers were published. While similar to the totals for 2005/06,
this is down slightly on the achievements of previous years, probably due
to the work still in progress on surveys using AAOmega and UCLES.
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.
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Figure 4.11 Research papers published
using AAT data by location of First Author.
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The distribution of publications in refereed journals by location of the First Author
is shown in Figures 4.11 and 4.12 for papers using AAT data and UKST data,
respectively. A general fall in the number of publications by authors from the UK
and elsewhere is partly counteracted by an encouraging rise in the number of
publications by Australian-led collaborations.

Figure 4.13 gives the number of AAO publications by AAO staff, students and
visitors. This is sorted into papers making use of AAT data; UKST data; and
other papers involving data taken elsewhere (e.g. Gemini, ATNF, etc.), new
theories or computational modelling, or new instrumentation technologies under
development at the AAO. In all, some 160 unique refereed or conference papers
were either published by AAO staff, or made use of AAT or UKST data, in addition
to an article in the popular press.
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Figure 4.14 shows how well AAT observing programs are converted into scientific
papers. To allow for the delay between observations and publications, the statistic

given here is the number of publications in a given year divided by the number of
scheduled proposals in the previous year. While down slightly on the record levels
achieved in 2004–05, as noted earlier, this figure is still higher than that achieved
in 2001–02, and can be expected to rise again as the new large surveys just
underway release their data to the wider community.
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Instrumentation
The AAO spends about 15 per cent of its budget each year on new
instruments and associated software and detectors. Table 4.3 summarises
the use made of instruments on the AAT over the last few years.

tnemurtsnI 50-4002 60-5002 70-6002

agemOAA/Fd2 # 0.33 3.52 5.14

ellehcéeduocLCU
&SELCU(shpargortceps

)FRHU

3.13 7.54 5.24

derarfnI
hpargortceps/regami

)2SIRI(

3.62 5.12 5.8

IFW 5.2 6.1 0

dleiflargetniLARIPS
hpargortceps ++

- 9.0 0.5

ybdeilppusstnemurtsnI
sresu

9.6 0.5 5.2

*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.
++TTF, RGO and SPIRAL were decommissioned in 2003–04.
SPIRAL was recommissioned for use with the AAOmega
Spectrograph in June 2006.

Table 4.3   Use of AAT
instruments for the last
three years*
(% nights allocated).
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Usage of the AAOmega spectrograph
was dramat ica l l y  up  on  2005–06
following its successful commissioning
in November 2005, and fully half the
nights in the second half of 2006 used
AAOmega. Interest in the integral field
spectroscopy mode of AAOmega using
the SPIRAL fibre-feed continues to grow.
The high-resolution optical spectrograph
UCLES is experiencing constant and
re l iab le  usage,  inc lud ing  one
unprecedented block of 48 consecutive
nights in early 2007 to search for “super
Earth”–size planets around nearby stars.
A PPARC/STFC grant (Tinney, Jones and
Eakins) has made funds available to
enable hardware and software upgrades
to UCLES to streamline the observing
process for the Anglo-Australian Planet
Search (AAPS). These upgrades are now
large ly  comple te  and the  f i rs t
commiss ion ing  runs  have been
undertaken. Although IRIS2 is no longer
the widest-field infrared camera available
to the UK community, it has found a new
niche in confirmation and spectroscopic
followup of rare sources discovered by
satellites, or by the UKIRT Infrared Deep
Sky Survey (UKIDSS).

Pathway towards the future
The AAO is pleased to report that it
hopes to be entering a period of relative
stability in its funding and is much better
positioned to focus on projects with
s t ra teg ic  va lue  to  the  Aus t ra l ian
astronomical community.  Presented
here are the current set of projects that
the Instrumentation group is pursuing,
and a discussion of the options that we
are creating for a new instrument for the
AAT.

Figure 4.15 Two diverse locations where the
AAO’s unique engineering skills are being
applied: above, the mountains in Hawaii
where the Subaru Telescope is located.
Photo Rolf Muller.
Figure 4.16 below, India’s  Himalaya
mountain range, location of the Himalayan
Chandra Telescope. Photo Vladimir
Churilov.  Both locations offer opportunities
for the AAO’s unique engineering skills.
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Recent History and Current Path
Over the past couple of years, the instrumentation group
has seen the successful commissioning of the AAOmega
spectrograph, the delivery of the FMOS/Echidna fibre
positioner, and involvement in the Gemini WFMOS effort.
Further details of progress on these instruments can be
found in AAO Newsletters 105, 107, 109, 110 and 111.  (See
the AAO website at http://www.aao.gov.au/library/news.html).

WFMOS
This AAO–led collaboration of seven institutions to develop
a concept design for a very wide field, highly multiplexed
multi-object spectrograph for the Gemini Observatory has,
unfortunately, been on hold since the Gemini Board halted
the initial concept studies in May 2006 due to funding
uncertainties.  However, the AAO was recently approached
by Gemini to resubmit a proposal for a new design effort for
a Conceptual Design Review in advance of the November
2008 Gemini Board meeting.  The AAO is collaborating with
the same team as before (University of Durham, Johns
Hopkins University, Rutherford Appleton Laboratories,
NOAO, Univers i ty  of  Oxford,  and the Univers i ty  of
Portsmouth) and looks forward to restarting this effort.

Although still firmly committed to the pursuit of making
WFMOS a reality within the Gemini observatory, the AAO is
no longer solely dependent on that project for its financial
future and is now looking at a variety of options to ensure
that new science capabilities are enabled on a reasonable
and timely timescale for our community.  The funds received
from the NCRIS scheme for the development of a new
instrument for the AAT are currently being used to look at a
variety of instrument options.  One concept being explored
is a non-thermal infrared channel for AAOmega, called
AAOmicron.  Other funds were secured to explore WFMOS
alternatives and we are looking at scaled-back WFMOS-
like capabilities for the AAT as other possible options.

New Instrument for the AAT
AAOmicron Study
We are continuing to explore the scientific and technical
viability of a non-thermal Infrared channel that can be fed
with the AAOmega fibres.  This concept could be developed
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as a single-channel spectrograph based on the successfully
commissioned AAT instrument, AAOmega.  The conceptual
layout is shown in Figure 4.17 below and the detailed
technical capability was summarised in AAO Newsletter 110.
If chosen, this instrument will open up a new wavelength
regime for relatively high target multiplex over the full 2 degree
field of view of the AAT.

HRMES Study
Another possible option for a new AAT instrument is an
echelle grating-based spectrograph design (HRMES – High
Resolution Multi-object Echelle Spectrograph) which also
makes use of existing AAOmega component designs where
possible.  This option would create a facility for multi-object
spectroscopy and, if chosen, will open up a new resolution
regime in the optical for relatively high target multiplex over
the full 2 degree field of view.

Starbugs Development
For both AAOmicron and HRMES, we must be wary of the
remaining expected lifetime for the existing 2dF positioner,
which has already seen a decade of heavy usage.  We could
invest further effort to refurbish that positioner, however it
might be preferable to explore the implementation of a new
technology that we call Starbugs (see discussion of roving
robot technology in the special IAU AAO Newsletter July
2003) in which each fibre is mounted on its own inexpensive
self-autonomous positioner.

Figure 4.17
3D schematic of the
AAOmicron concept.
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Figure 4.18 shows such a concept for a Starbug actuator. The
conceptual replacement for the current 2dF positioner involves a set
of 540 fibre probes capable of quasi-simultaneous reconfiguration to
get the reconfiguration time to less than 10 minutes per target field.
This would simplify the fibre feed and spectrograph entrance slit
mechanisms and also allow a larger number of target fields to be
observed in any given night.

The Starbugs technology is good for the relatively low density of
apertures that can be viewed by the existing AAOmega spectrograph
and proposed AAOmicron and HRMES concepts but is not suited to
high-density such as WFMOS-A (see below).  For that we turn to the
Echidna technology developed for the FMOS instrument on Subaru
and proposed as the positioner technology for WFMOS on Gemini.

WFMOS-A
Following the Gemini Board’s decision not to pursue the WFMOS
concept studies in May 2006, the ARC stepped in to provide $1.2 million
to continue work on designing WFMOS and to examine alternative
implementations. WFMOS-A is an instrument concept whereby a wide-
field multi-object spectrograph might be built for a 4-metre class
telescope such as the AAT instead of an 8 metre-class telescope such
as Gemini. A significant subset of the science objectives for WFMOS
can be achieved on a 4-metre class telescope; for instance such an
instrument could deliver a suitably optimised survey to learn more about
the properties of Dark Energy.  WFMOS-A serves as one possible

Figure 4.18
Conceptualisation of
a Starbug actuator



AAO Annual Report 2006–2007       41

4   Performance

fallback position in case the Gemini implementation of the WFMOS study
fails to mature and could be collecting data 2 to 3 years in advance of the
likely timescale for WFMOS on Gemini.

The baseline concept for the instrument maximises the fibre density and
enables a more optimised Dark Energy survey to take place.  It includes a
1600 fibre feed with an Echidna positioner replacing the existing 2dF robot.

Other Efforts of the Instrumentation Group
IIA-HESP
The Instrumentation group has developed a
design and costing for a High Resolution
Echelle Spectro-Polarimeter (HESP) for the
Indian Institute of Astrophysics in Bangalore,
India.  The instrument will go on the 2-metre
Himalayan Chandra Telescope and wil l
provide resolving powers of R=30,000 and
60,000 with complete spectral coverage for
two channels (2 simultaneous polarimetry
modes or object-sky mode) from 370-900 nm.

The AAO is partnered with KiwiStar Optics
and PrimeOptics in this effort.

APT CCD
The AAO has designed and built a CCD
camera for  the Universi ty of  NSW for
implementation on its Automated Patrol
Telescope located at Siding Spring.  The
instrument is working to specification and
the AAO will deliver the instrument to the
University in the new financial year.

Figure 4.19 Top: Himalayan Chandra Telescope
team in preparation for the annual
videoconference with Head of the Indian
Parliamentary Committee on Science &
Technology.
Middle: Himalayan Chandra Telescope, Hanle
Observatory, with  Mohinderpal Singh at left and
Vlad Churilov at right on the observation floor.
Bottom: Dr Sam Barden, Head of Instrumentation
at the AAO, presenting the HESP concept to the
review team of the Indian Institute of Astrophysics
in Bangalore.  Photos Vlad Churilov & HCT team.
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6dF Field Plate
A project to build a third 6dF field plate began on 1 March 2007.  It is
funded from an ARC LIEF Grant and direct contributions from
collaborating organisations (Macquarie University, the ANU, the
University of Sydney, Astrophysikalisches Institut Potsdam in Germany,
University of Central Lancashire, AAO).  Macquarie University will act
as the overall Project Administrator, the AAO will manage the project
and construct the third field plate and AIP will manufacture, assemble
and test the fibre buttons.

Telescope Control System
The Telescope Control System project is implementing a replacement
for the original Interdata computer system which, although reliable, is
obsolete and and which replacement parts are hard to find.  Partial
commissioning took place in April 2006 and final commissioning will
take place in December 2007.  Once complete, the Telescope Control
System will enable the AAO to retire a significant quantity of legacy IT
equipment.

AAOmega Improvements
AAOmega was success fu l l y
commissioned on the AAT at the end of
2005.   A new pro jec t ,  AAOmega
Improvements project, consists of various
specif ic tasks designed to enhance
AAOmega performance for scientific and
operational gain.

FMOS Echidna
FMOS Echidna, an automated f ibre
positioner, focal plane imager and prime
focus corrector for the Japanese Subaru
Telescope in Hawaii, was safely delivered
to the Subaru Telescope in February 2006
and awaits commissioning there.  FMOS
Echidna will be used for multi-object
spectroscopy in the near infrared.

Figure 4 20 Close up of Echidna’s
spines. The principle of operation for
Echidna is different from 2dF, 6dF and
OzPoz in that all 400 fibres can be
moved simultaneously to their required
positions. Photo Jurek Brzeski
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CYCLOPS, MOS-UCLES, SPIRAL Upgrade
In addition to the various options for a new instrument on the AAT, the
AAO Instrumentation Group is exploring a variety of smaller projects
to enhance current AAT capabilities.  Three studies are currently
underway to determine design approach and costing:

• CYCLOPS: a multi-fibre image slicer feed for the UCLES and
UHRF facility that has been endorsed by the AAOUC.

• MOS-UCLES: a multi-fibre feed from 2dF for multi-object
observations with UCLES.

• SPIRAL Upgrade: a proposal to double the spatial coverage of
the SPIRAL IFU for AAOmega.

The current effort will scope out each of these ideas so that they can
be evaluated and prioritised for future funding.

PILOT (Pathfinder for an International Large Telescope)
PILOT is a proposed telescope and support facility located at Dome
C, in the Australian Antarctic Territory.

Management and technical support are being provided by the AAO for
the ongoing PILOT feasibility and design study that is funded by NCRIS
funds and led by the University of New South Wales.  The objectives
of this study are to determine the technical issues and costing
associated with implementation of a 2-metre class telescope at Dome
C as a pathfinder for larger optical and infrared telescopes.  It is a
unique project in that it will need to focus on innovative applications of
the latest material and engineering advances to provide solutions to
the technical and environmental challenges. The project is financed
by NCRIS, through AAL to the UNSW. The UNSW has then contracted
the AAO to execute the study.
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Instrument Science

This has been a successful year for the
Instrument Science group. In 2006, the
AAO won a $1.6M research grant from
PPARC to  deve lop  photon ic  OH
suppression technology over the next
three years, with a review of the program
at the end of the first year. In June 2007,
the AAO successfully passed the review
and has been authorised to proceed to
an on-sky demonstration with the new
technology.  The Instrument Science
group were also critical to the success
of the new NCRIS funding awarded to the
AAO.

In staff movements, Simon Ellis joined
the group in August 2006 specifically
with a view to assist in the development
of  the First  L ight  Explorer  (FLEX)
concept  based on  photon ic  OH
suppression. Also, Dionne Haynes
joined the group on a shared basis with
Macquarie University. The Head of the
group, Joss Bland-Hawthorn has been
awarded a prest ig ious Federat ion

Fellowship and will be leaving the AAO to take a Chair
at the University of Sydney at the end of the year.

In addition to the photonic OH suppression, the group
has developed several new concepts, including the
AAOmicron infrared wide-field spectrograph, Bragg
gratings in few mode fibres, an integrated photonic
spectrograph, and starbug fibre positioners that can be
closely packed. The group demonstrated the first
integrated photonic spectrograph which appeared on the
front cover of the AAO Newsletter 112. The group has
also proposed the development of smart telescope
structures in addition to smart focal planes as part of
the push to develop an extremely large telescope (ELT).

The Instrument Science group continues to be heavily
involved in internal and external projects. The AAOmega
project continues to be a spectacular success in large
part because of Will Saunders’ technical oversight and
unique abilities in commissioning instruments. He has

Figure 4.21 Joss Bland-
Hawthorn holding the first
prototype integrated photonic
spectrograph for astronomy. In
the background is a 'draw
tower', used for creating
optical fibres, of the Optical
Fibre Technology Centre of the
University of Sydney. Photo
Chris Walsh.
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now established that the blue response is almost as good as the
red response. Will Saunders and Andrew McGrath play a key role
in the NCRIS-funded PILOT project that explores the possibility of
siting a 2m telescope at Dome C in Antarctica.  Now that FMOS
has been delivered to the Subaru telescope,  Andrew McGrath is
focussed on WFMOS-related projects. This has become a complex
issue: in addition to the Gemini/Subaru WFMOS concept, there is
a real prospect of a WFMOS-style instrument on the AAT, and/or a
2dF-fed multiobject high resolution spectrograph (HRMES).

In collaboration with the University of Durham, Roger Haynes has
now completed his two-year explorat ion of  new photonic
components, a project funded by an Innovative Technologies grant
from PPARC. In collaboration with Ellis, he championed the concept
of the AAOmicron infrared wide-field spectrograph, an upgrade to
the existing AAOmega instrument. Horton and Saunders played a
key role in the optical design of the new camera for the UNSW
Australian Patrol Telescope (APT) for the University of New South
Wales.

Several of the group members have made important presentations
to workshops related to the Giant Magellan Telescope (GMT) and
Thirty Metre Telescope (TMT), with presentations to the European
ELT to take place in Munich later in the year. The group has
organised a workshop to be held on Dunk Island in April 2008. This
meeting will focus on AO-fed instruments for large telescopes.

Finally, the Instrument Science group was invited to join the CUDOS
consortium based at the University of Sydney.  The AAO, under
CUDOS, will investigate the potential of photonic gratings and
mechanisms for use at mid infrared wavelengths. The invitation by
CUDOS is an endorsement by the photonics community of AAO’s
leading role in developing the field of astrophotonics. Furthermore,
the group has been invited to join Astrophotonica Europa, a large
consortium that will investigate photonic applications in future
astronomical instruments.
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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 Laboratory and at the Siding Spring Observatory. Table
4.4 shows staff numbers by tenure.

Table 4.4  Staff Numbers by Tenure at 30 June 2007

Fixed Term Number of Number of FTE TOTAL FTE#
Positions Full Time Part-Time Part-Time

Director* 1 1.0
Instrument Scientist 2 2.0
Instrumentation 3 1 0.5 3.5
Research Astronomer 6 4 2.0 8.0
Operations 2 0.0 2.0
Corporate/Information
Technology 1 2 1.3 2.3
Sub total 15 7 3.8 18.8

Indefinite Term Number of Number of FTE TOTAL FTE#
Positions Full Time Part-Time Part-Time

Executive Officer 1 0 1.0
Instrument Scientist 3 1 0.5 3.5
Instrumentation 15 2 1.5 16.5
Research Astronomer 1 0.0 1.0
Operations 14 0 0/0 14.0
Corporate/Information
Technology 8 2 1.2 9.2
Sub total 42 5 3.2 45.2

Total Staff 57 12 7.0 64.0

*direct Board appointment  # full time equivalent
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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 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
2005-2007. The next agreement is currently under negotiation.

Instrum entation
30%   Instrument

Science
9%

  Information
Technology

8%

Corporate
14%

Astronomy
12%Operations

27%

Figure 4.22 Staff
by function at 30
June 2007.
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Equal Employment Opportunity (EEO)
The AATB is an equal employment opportunity employer and strongly
supports workplace diversity. Figure 4.23 below shows the ratio of males
to females at the AAO and reflects the difficulty of attracting and
retaining females in science.

During the year the AAO also had 12 visiting students.  Of this number
25% 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
16%

Male
84%

Figure 4.23 shows the
relative numbers of male
and female staff at the AAO



AAO Annual Report 2006–2007       49

4   Performance

2002-03 2003-04 2004-05 2005-06 2006-07

No of claims 5 2 2 3 4

Payments made $12,400 $2,735 $3,241 $15,121 $41,627

Dangerous
occurrences 0 0 0 0 0

Workers
Compensation
premiums $15,612 $32,500 $37,309 $33,891 $52075

AAT
79%

Melocco 
Bldg Epping

1%

Massey 
Bldg Epping

19%

UKST
1%

Figure 4.24 shows infrastructure upgrades by cost and location

Table 4.5 OH&S Statistics

In 2005, the AATB 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.
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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.

Following an approach by the AATB, the Australian and United Kingdom
Governments provided $2.7 million to fund a remedial works program.
This program has commenced and is expected to be completed over a
2– 3 year timeframe. The AAO Safety Committees are actively involved
in the project.

The tasks identified for remedial work have been grouped into 7 sections
reflecting the variety of works and the likely trades involved.

1. Asbestos identification and rectification
2. Buildings
3. Domes
4. Electrical
5. Fire
6. Heights & Handling
7.
General

1
4%

2
7% 3

11%

4
14%

5
18%

6
21%

7
25%Figure 4.25 shows

task sections and the
estimated costs.
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Aust Government

UK Government

All Other

Figure 4.26
Source of funds for
2006– 07.

• 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. This year, the MNRF
has funded two research fellows for three years –  two of which
will be at the Magellan telescope at Campanas in Chile, and the
third year at an Australian institution.  The MNRF also contributed
to the cost of the AAO’s business project  management software.

The AATB is funded mostly for recurrent expenditure and has to strike
a balance between that expenditure, capital needs and telescope
refurbishment. Funding from the Australian Government is made via
the Department of Education Science and Training (DEST Output 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 50% of that of
2005/06. For the following years to the treaty conclusion, this will
reduce to 25% of the 2005/06 amount.

The results for 2006– 07 show that the AATB has net assets of $44.2
million and as expected, a decrease in revenue for the year.  A net
loss for the year almost equal to the depreciation charge is also shown.
The AATB focus for the year has been both on its short term budget
position and identification of its longer term needs especially in the
context of the UK’s gradual withdrawal.
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The Australian astronomy community included the AAO, as a priority,
in its Decadal Plan 2006– 2015 funding bid to the Australian
Government’s National Collaborative Research Infrastructure Strategy
(NCRIS). NCRIS grants to the AAO have been made for a new
instrument for the AAT, and for refurbishment of the AAT and related
infrastructure. This was also part of the Australian Government’s
response to the recommendations of the independent review of the
AAO (see chapter 2).

The Board is also attempting to increase its external revenue through
its instrumentation program both domestically and overseas. The
AATB expects to be able to fund an expenditure program of $11.2m
for 2006/07.

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 capabil i ty of its business systems to meet such
expectations for major projects.  The AAO has purchased new business
software which:

· provides a fully integrated solution which will allow time recording,
project management, project scheduling, project and general
accounting, and general ledger functions; and

· is a smaller business type solution with low total cost of
ownership.

The implementation of this new software has been one of the AAO’s
major tasks of 2006– 07 and the aim is to have the new system running
early in the new financial year. This implementation will more than
satisfy the requirements of managing large projects.

Depreciation

Other Operating
expenses
Salaries

Figure 4.27
Application of
expenses for 2006-07.
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Information Technology
The current IT Strategic plan has come to an end, and a new plan is
under development. The last few years have seen a successful change
in direction for the IT infrastructure, with Linux based systems now
dominant. The new plan will consolidate on the gains that have been
made, and will continue to improve the IT environment offered by the
AAO.

The high speed internet connection to Siding Spring continues to
perform well. It has provided a significant improvement to the operations
of IT at the telescopes. We have been able to make extensive use of
video conferencing, thus reducing the need for staff to travel and
thereby increasing the efficiency of collaboration amongst teams within
the AAO. The software team is able to offer an improved level of support
for instrumentation systems, in particular, they are able to mimic
displays from the telescope – a very valuable aid to fault finding. The
efficiency of IT support activities such as downloading security patches
has been significantly enhanced, and we have been able to allow
observing data to be sent via electronic means without any noticeable
impact on other network users. We are presently exploring ways to
enable remote observing support to be offered.

All AAT Archive data from 1990 onwards has now been made available
to the community from the CASU Astronomical Data Centre. (http://
casu.ast.cam.ac.uk/casuadc). AAT archive data that is no longer
subject to the proprietary period is available for immediate download.

The last 12 months have been dominated by the implementation effort
for the Microsoft Dynamics SL (Solomon) Financial and Project
Management system. We are looking forward to the benefits that this
new system will bring.

Environmental Performance
In June 2007, the Director asked six AAO staff members to form a
working group for a “Green AAO” initiative.  The aim of the working
group is to identify a package of relatively simple, practical and cost-
neutral ways in which the AAO could become a greener organisation.
The Director looks forward to a short set of recommendations for
practical actions that would improve the AAO’s environmental
performance and that are financially viable.
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External Communications
The AAO is aware that good two-way communication is central to all
its activities. While it must listen to its stakeholders, it must also
communicate with the wider community. The stakeholders are the AAO
staff, the astronomy community, responsible Ministers, funding
agencies, the Board and its advisory committees and the time
assignment committee. The community includes the general public,
hence the broad term ‘Public Relations.’

World Wide Web and digital images
The AAO’s website at http://www.aao.gov.au has recently been
upgraded and continues to attract a large audience.  Most of the
Internet visitors are attracted by the images pages, 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 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.

A wealth of more technical information is also available and is constantly
being updated and developed.
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Figure 4.28 Media
Interviews
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Publicity and Outreach

The AAO issued three media releases this year.
AAO staff gave 233 media interviews (radio,
television and print) and wrote 15 popular science
articles; they gave 54 talks to audiences of lay-
people and 47 professional-level talks. In October
the AAO organised the annual Bok lecture (and
one of the ever-popular sessions of “Science in
the Pub”) as part of Coonabarabran’s annual
“Festival of the Stars”, this year repeating it in
the nearby town of Dubbo.  The 2006 Bok lecturer
was Professor Malcolm Walter, Director of the
Australian Centre for Astrobiology. The annual
Allison-Levick Memorial Lecture, organised by the
AAO and presented alternately in Australia and
the UK, was given in September 2006 by the
AAO’s Joss Bland-Hawthorn, at an Open Night
organised by the Foundation for Astronomy at
Macquarie University in Sydney.

A new outreach activity for AAO staff this year
was webcasts to schools. These were organised
through the Dubbo School of Distance Education,
an ins t i tu t ion  o f  the  NSW Depar tment  o f
Education and Training that provides distance
education to children in isolated circumstances.
Most of the webcasting was done from the AAT
dur ing the week in  March 2007 when the
telescope’s mirror was being re-aluminised: a later
webcast involved an interview with Chris Tinney
(UNSW) at the telescope.

In August 2006, the AAO’s Fred Watson was one
of those who bravely participated in “Speed Meet
a Scientist” (and other events) at the inaugural
Ultimo Science Festival in Sydney. The five-day
fest ival  was the brainchi ld of four cul tural
institutions in the inner-city suburb of Ultimo, and
focused on scientific research, engineering,
technology and design.  In “Speed Meet a
Scientist”, members of the public queued up to
quiz four scientists within 15 minutes –  an
exhausting process for their interviewees.

Figure 4.29 The 2006 Bok lecturer
Professor Malcolm Walter. Photo
Helen Sim.

Figure 4.30 Attendees at the Bok
lecture. Photo Chris McCowage
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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 2007 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 2007 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
21 September 2007     21 September 2007
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ANGLO-AUSTRALIAN TELESCOPE BOARD
INCOME STATEMENT
for the year ended 30 June 2007

Notes 2007 2006
 $’000  $’000

Revenue

Revenue from Australian government 1.4 4,878 4,688

Revenue from UK Government 1.4 1,850 3,700

Goods and services 3A 2,663 1,775

Other 3B 218 424

Interest 231 124

Total revenue 9,840 10,711

Gains

Net Gains from disposal of assets 3C - 37

Total Gains - 37

Total income 9,840 10,748

Expenses

Employees 4A 6,092 6,193

Suppliers 4B 3,405 2,438

Depreciation 4C 2,894 2,812

Other expenses 2 -

Total Expenses 12,393 11,443

Operating result (2,553) (695)
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Notes 2007 2006
ASSETS $’000 $’000

Financial assets

Cash and cash equivalents  5A 6,449 3,635
Receivables  5B 632 315

Total financial assets 7,081 3,950

Non-Financial assets

Land and buildings  6A 21,286 22,404
Infrastructure, plant and equipment  6B 24,842 26,085
Other non-financial assets  6D 83 58

Total non-financial assets 46,211 48,547

TOTAL ASSETS 53,292 52,497

LIABILITIES

Payables

Suppliers  8A 371 525
Other Payables  8B 6,511 2,878

Total payables 6,882 3,403

Provisions

Employee Provisions  7A 2,193 2,324

TOTAL LIABILITIES 9,075 5,727

NET ASSETS 44,217 46,770

EQUITY

Reserves 40,303 40,303
Retained Surpluses 3,914 6,467

TOTAL EQUITY 44,217 46,770

Current assets 7,164 4,008
Non-current assets 46,128 48,489
Current liabilities 8,833 5,343
Non-current liabilities 242 384

ANGLO-AUSTRALIAN TELESCOPE BOARD
BALANCE SHEET
as at 30 June 2007
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ANGLO-AUSTRALIAN TELESCOPE BOARD
STATEMENT OF CASH FLOWS
for the year ended 30 June 2007

Notes 2007 2006
OPERATING ACTIVITIES $’000 $’000

Cash received
Goods and services 4,580 1,815
Contribution - Australian Government 6,859 7,388
Contribution - UK Government 1,850 3,475
Interest 231 124
Other 215 350
Total cash received 13,735 13,152

Cash Used
Employees 6,246 5,720
Suppliers 3,732 2,017
Net GST paid 410 464
Total cash used 10,388 8,201
Net cash from operating activities 9 3,347 4,951

INVESTING ACTIVITIES
Cash received
Proceeds from sale of land & buildings - 125
Total cash received - 125
Cash used
Purchase of property, plant and equipment 533 1,797
Total cash used 533 1,797
Net cash from or (used by)
investing activities (533) (1,672)

Net increase (decrease) in cash held 2,814 3,279
Cash at beginning of reporting period 3,635 356
Cash at end of reporting period 5A 6,449 3,635
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Accumulated Result Asset Revaluation Total Equity
Reserve

2007 2006 2007 2006 2007 2006
$’000 $’000 $’000 $’000 $’000 $’000

Opening Balance 6,467 7,162 40,303 40,303 46,770 47,465

Income and Expense

Net Operating result (2,553) (695) - - (2,553) (695)

Closing balance at 30 June 3,914 6,467 40,303 40,303 44,217 46,770

ANGLO-AUSTRALIAN TELESCOPE BOARD
STATEMENT OF CHANGES IN EQUITY
for the year ended 30 June 2007
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2007 2006
$’000 $’000

By Type and Maturity
Operating Leases1

 One year or less 91 43
 From one to two years 78 66

Total Commitments 169 109

1Operating leases exist in relation to motor vehicles, are non-
cancellable and are for fixed terms of two or three years.

SCHEDULE OF CONTINGENCIES
as at 30 June 2007

The AAT Board did not acknowledge any reportable contingent
liabilities or assets

ANGLO-AUSTRALIAN TELESCOPE BOARD
SCHEDULE OF COMMITMENTS
for the year ended 30 June 2007
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ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2007

Note 1. Summary of Significant Accounting Policies

1.1 Basis of Accounting

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

The statements have been prepared in accordance with:

• Finance Minister’s Orders (or FMOs, being the Commonwealth Authorities
and Companies Orders (Financial Statements for reporting periods
ending on or after 1 July 2006)); 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 accord-
ance 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 un-
less required by an Accounting Standard.  Liabilities and assets that are unrealised
are reported in the Schedule of Commitments and the Schedule of Contingen-
cies.

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.”
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ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2007

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.

1.3 Statement of Compliance

The financial report complies with Australian Accounting Standards, which
include Australian Equivalents to International Financial Reporting Standards.

1.4 Revenue

The Governments of Australia and the United Kingdom provide most of the AAT
Board’s revenue. Australian revenue is via a parliamentary appropriation to the
Department of Education, Science and Technology (DEST). 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 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 refer-
ence 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 revenue 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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NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2007

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

At Epping, 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.

(ii) Use of the UK Schmidt Telescope

The UK Schmidt Telescope is owned by STFC and operated by the AAT Board.
The UK Government through its agencies has also entered into a permissive
occupancy agreement with the ANU for its establishment 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.

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 termi-
nation 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 ex-
tent 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
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ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2007

the Australian Government.  The PSSap is a defined contribution scheme. The
liability for defined benefits is recognised in the financial statements of the Aus-
tralian 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 outstand-
ing contributions for 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 repre-
sentative 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 Financial Risk Management

The AAT Board’s activities expose it to normal commercial financial risk.  As a
result of the nature of its business and internal and Australian Government poli-
cies dealing with the management of financial risk, the AAT Board’s exposure to
market, credit, liquidity and cash flow and fair value interest rate risk is consid-
ered to be low. The Board’s workers’ compensation cover is provided through
Comcare Australia. As the Board is not eligible to belong to Comcover, all of its
other insurance cover is with commercial providers.

1.10 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).

1.11 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 liabili-
ties 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 ac-
quired as a consequence of restructuring of administrative arrangements.  In the
latter case, assets are initially recognised as contributions by owners at the
amounts at which they were recognised in the transferor authority’s accounts
immediately prior to the restructuring.
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1.12 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 mate-
rially 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 2007, the AAT Board held no surplus assets. (30
June 2006: $0)

(ii) Frequency

Following initial recognition at cost, valuations are conducted with sufficient fre-
quency 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 as-
sets.

(iii) Conduct

Valuations of land, buildings and plant and equipment are conducted by an inde-
pendent qualified valuer. Valuations of telescopes and instrumentation are con-
ducted in-house.

(iv) Depreciation

Depreciable property, plant and equipment assets are written off to their esti-
mated residual values over their estimated useful lives to the Board using, in all
cases, the straight line method of depreciation.

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

Asset class 2007 2006

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 allocated by class of asset during the
reporting period is disclosed in Note 4C.

1.13 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 recog-
nised net of GST:

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

• except for receivables and payables.

1.14 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. Associ-
ated currency gains and losses are not material.

1.15 Agreements

Under an agreement between the AAT Board and the STFC (through its pred-
ecessor), 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 in respect of the UKST form part of the financial
statements. See also note 1.5 relating to use of land.

1.16 Comparative Figures

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

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 heav-
ily on the revenue provided by the Governments of Australia and the United King-
dom. The United Kingdom government has indicated its intention to withdraw
from the Agreement with effect from 1 July 2010. This notice period allows for an
orderly withdrawal by the UK Government and sufficient time for the Australian
Government to plan for the future of the AAO.
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Arrangements to give effect to this withdrawal and related matters were prepared
in the form of a treaty amendment, the ‘Supplementary Agreement’ which is now
in effect.

The phased withdrawal of the UK funding provides the AAT Board with some
challenges. The Board intends maintaining operations at the AAT at their current
level. The Australian astronomy community included, as a priority in its Decadal
Plan, the AAO in its funding bid to the Australian Government’s National Collabo-
rative Research Infrastructure Strategy (NCRIS).  NCRIS grants to the AAO have
been made for a new instrument for the AAT, and for refurbishment of the AAT and
related infrastructure. The Board is also attempting to increase its external rev-
enue through its instrumentation program (based at its Sydney headquarters)
and through access to the STFC’s competitive grants program.

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2007

Note 3  Operating Revenues 2007 2006

$’000 $’000

3A Sales of goods & services

 Goods – external entities 1,566 747

 Services – external entities 1,097 1,028

 Total sales of goods and services 2,663 1,775

 Cost of sales of goods 1,581 568

3B Other revenue

 Grants revenue including fellowships 122 397

 Other 96 27

 Total other revenue 218 424

3C Net gains from disposal of assets

Obsolete items of minor plant were scrapped and disposed with nil revenue
effect
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Note 4. Operating Expenses 2007 2006
$’000 $’000

4A Employees

Salaries and wages 4,734 4,764

Superannuation 825 867

Leave and other entitlements 513 516

Other employee benefits 20 46

Total employee benefits expenses 6,092 6,193

4B Suppliers

 Goods from external entities 1,355 489

 Services from external entities 1,357 1,749

 Motor vehicle lease costs 131 97

 Supply of goods and services: external projects 562 103

 Total suppliers expenses 3,405 2,438

4C Depreciation and amortisation

The aggregate amounts of depreciation allocated during the reporting period,
either as expense or as part of the carrying amount of other assets, for each
class of depreciable asset, are as follows.  Plant and Equipment includes
asset classes, Other Computers and Personal computers.

 Buildings 1,118 1,029

 Telescopes 790 789

 Instruments 747 666

 Plant & Equipment 239 328

2,894 2,812
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Note 5 Financial assets

5A Cash

2007 2006

$’000 $’000

The Cash at bank and on hand for 2007 6,449 3,635

The cash balance includes funds provided by Australian and United Kingdom
governments specifically for a project to conduct remediation to workplace
areas where there may be potential occupational health and safety risks

5B Receivables

Receivables for Goods & Services 632 287

GST receivable - 28

Total 632 315

 Not Overdue 589 121

Overdue by:

Less than 30 days - -

30–60 days 30 88

More than 60 days 13 78

Total Receivable (Gross) 632 287

Credit Terms are Net 30 days
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Note 6 Non-Financial assets

2007 2006
$’000 $’000

6A Land and Buildings

Freehold Land – at valuation 2,950 2,950

2,950 2,950

Buildings on Freehold – at valuation 55,897 55,897

Less accumulated depreciation (37,561) (36,443)

18,336 19,454

Total land and buildings 21,286 22,404

6B Plant and Equipment

Telescope and ancillary – at valuation 40,275 39,894

Less accumulated depreciation (26,184) (25,393)

14,091 14,501

Telescope Instrumentation – at valuation 19,591 19,559

Less accumulated depreciation (10,078) (9,331)

9,513 10,228

Other Plant and Equipment – at valuation 3,698 3,804

Less accumulated depreciation (2,460) (2,448)

1,238 1,356

Total Infrastructure, Plant & Equipment (non-current) 24,842 26,085

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2007
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Note 6C

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 2006 $’000 $’000 $’000 $’000

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 38,772 76,283

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

as at 1 July 2005

Gross book value 2,968 55,965 61,462 120,395

Less: Accumulated depreciation/
 amortisation - 35,325 35,478 70,803

Opening net book value 2,968 20,640 25,984 49,592

Additions - 22 1,797 1,819

Disposals 18 90 76 184

Depreciation - 1,118 1,620 2,738

as at 30 June 2006

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

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

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

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2007
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6D Other non-financial assets
2007 2006
$’000 $’000

Prepayments for goods and services –
includes insurance premiums, rentals in
advance and subscriptions;
all pre-payments are current 83 58

Note 7. Provisions

7A Employee Provisions

Salaries and wages 66 58

Leave 2,127 2,266

Aggregate employee benefits liability
 and related costs 2,193 2,324

Current 1,951 1,940

Non-current 242 384

Aggregate employee benefits liability
 and related costs 2,193 2,324

Note 8. Payables

8A Suppliers

Trade creditors (current) 371 525

8B Other

Non-trade creditors 143 225

DEST prepaid recurrent 1,800 -

MRNF – Magellan 937 -

ARC – WFMOS ‘A’ 800 -

External Project payments in advance 620 -

OH & S Project 2,211 2,653

Total 6,511 2,878

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2007
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Note 9. Cash Flow Reconciliation

2007 2006
$’000 $’000

Reconciliation of operating result per Income
Statement to Statement of Cash Flows

Cash at year end per Statement of Cash Flows 6,449 3,635

Balance Sheet items
comprising above cash:

Financial Assets – Cash and cash equivalents 6,449 3,635

Reconciliation of operating result to
net cash from operating activities:

Operating Result (deficit) (2,553) (695)

 Depreciation and amortisation 2,894 2,812

 Gain disposal of assets - (37)

 (Increase)/decrease in receivables (317) (38)

 (Increase)/decrease in prepayments (31) 7

 Increase/(decrease))in liabilities to employees (131) 534

 Increase/(decrease) in supplier payables (526) 488

 Increase/(decrease) in other payables 4,011 1,880

Net cash from / (used by) operating activities 3,347 4,951

Note 10. Related Party Disclosures and Remuneration of Directors

Members of the Board at 30 June 2007 were:

Australia – Professor W Couch (Chair), Professor B Schmidt* and Dr I Chessell.
UK –  Dr S Warren (Deputy Chair), Professor P Roche and Dr C Vincent.

Dr Chessell is entitled to Category 3 fees as specified in the Remuneration
Tribunal Determination 2006/12.

* Professor Schmidt is also an employee of the ANU Research School of As-
tronomy and Astrophysics.  The AAT is on land owned by the ANU which also
provides site services at Siding Spring. (See also note 1.5)
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Note 11. Executive Remuneration

2007 2006
$’000 $’000

The aggregate amount of remuneration
of executives shown is 1,099 1,025

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

$130,000-144,999 2 3
$145,000-159,999 4 3
$175,000-189,999 0 1
$190,000-204,999 1 0
Total 7 7

Note 12. Remuneration of Auditors

2007 2006
$ $

Remuneration to the Auditor-General for auditing
the financial statements for the reporting
period. 33,500 31,000

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

Note 13. Average Staffing Levels 2007 2006

The average staffing levels (Full-Time Equivalent
Employees) for the year were: 64 64

ANGLO-AUSTRALIAN TELESCOPE BOARD
NOTES TO AND FORMING PART OF THE FINANCIAL STATEMENTS
for the year ended 30 June 2007
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Note 14. 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.
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Note 14A. Interest rate risk

Floating Interest Non-Interest   Total
Rate Bearing

Financial Instrument Note 2007 2006 2007 2006 2007 2006

$’000 $’000 $’000 $’000 $’000 $’000

Financial Assets

Cash at Bank 5A 6,420 3,604 - - 6,420 3,604

Cash on Hand 5A - - 29 31 29 31

Receivables 5B - - 632 315 632 315

Total Financial Assets 6,420 3,604 661 346 7,081 3,950

TOTAL ASSETS 53,292 52,497

Financial Liabilities

Suppliers 8A - - 371 525 371 525

Other 8B - - 6,511 2,878 6,511 2,878

Total Financial Liabilities - - 6,882 3,403 6,882 3,403

TOTAL LIABILITIES 9,075 5,727

Cash at bank funds are subject to the official Cash Rate set by the Reserve
Bank of Australia.

Financial Assets: The net fair value of financial assets is their carrying value as
shown.

Financial Liabilities: The net fair values of financial liabilities, suppliers and
other payables, all of which are short term in nature, are their carrying values
as shown.
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Director: M M Colless, PhD, FAA
Executive Officer &
AAT Board Secretary: N Legg, BA (Ec) MBA, FAIM
Head of Astronomy: S D Ryder, PhD (acting)
Head of Instrumentation: S C Barden, PhD
Head of Instrument Science: J Bland-Hawthorn, PhD
Operations Manager: J C McCowage
Astronomer-in-Charge: F G Watson, PhD
Head of Information Technology: C Ramage, MEngSc
Astronomy & P Dobbie, PhD; S C Ellis, PhD;
Instrument Science: R Haynes, PhD; A J Horton, PhD;

D H Jones, PhD; S Marsden, PhD; A J McGrath, PhD;
S J O’Toole, PhD; Q A Parker, PhD;
W Saunders, PhD;
R Sharp, PhD

Project Management: C J Evans, MIEAust CPEng;
G Frost, BE MBA; D Gray; W Rambold, DipIT;
D Ward

Administration: S T Fahey; D Hewawitharana;
D R Kingston, CPA; R L Martin;
K Powell, BA; L J Reeves; H M Woods, MLitt

Library: S D Ricketts, BSc
Software Development: M N Birchall, PhD; T J Farrell, BSc;

R Heald, BSc; K Shortridge, PhD;
S Smedley, B App Sc; M Vuong, BE, B App Sc

Information Technology: H Davies, MEngSc: R G Dean; G J Kitley;
K M Tapia-Sealey, PhD

Electronics Group: J A Collins, DipEE; S M James; D J Mayfield;
R Muller; M Oestreich, BE;
R G Patterson; E J Penny; L G Waller, BE

Optical and Mechanical: J K Brzeski, BE; V Churilov, MSc;
J P Dawson, BE; M M Kanonczuk;
U Klauser; A F Lankshear, BSc;
S Miziarski, DipME; G A Smith, BE, BSc;
D J Stafford;

Telescope Operations UKST: C J P Cass; M Hartley, BSc;
 & Maintenance: K S Russell

AAT: W T Clarke; T Connors, BSc(Hons); K Fiegert;
B Jones; S Lee; J Pogson

Public Relations: H Sim, MSciSoc
AAO Associates: J A Bailey, PhD; R D Cannon PhD;

P R Gillingham, BE, DSc;D F Malin, DSc;
W Orchiston, PhD.

Staff at 30 June 2007
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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 instru-
mentation laboratory in the Sydney suburb of Epping.

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

Our Clients
Our clients are the astronomers who are awarded (through
competitive processes) observing time 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 improve-
ments might be made. You can phone on +61 2 9372 4812, fax
on +61 2 9372 4880 or email director@aao.gov.au.
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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.

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.

• 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 a library with essential astronomical and
technical journals and texts.
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Administration
• We will respond by the next working day to your inquiries.

• We will make your bookings for you at the Siding Spring
Observatory Lodge.

• We will assist you with arranging transport between Sydney
and Coonabarabran.

What we would like you to do
• Arrive properly prepared for your observing run.

• 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.

• Give us constructive feedback on how we may improve our
service, using the observer report form.

• If we do particularly well, let us know.



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 2007 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

Dr Stephen Warren, (Deputy Chair), Reader, Department of Physics,
Imperial College London; appointed 1 March 2006 till 28 February 2009

Professor Pat Roche, Reader, Department of Astrophysics, Oxford Univer-
sity; appointed 1 January 2003 till 31 December 2007

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.  Dr Warren was then
elected Deputy Chair.

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

Mr Greg Harper, Deputy CEO, Australian Research Council, Canberra
appointed 5 November 2004 till 4 November 2006.

C. Board meeting attendance

The AAT Board met five times in 2006–07.

Board member No. of meetings
attended

Professor W Couch (Chair) 5/5
Dr S Warren (Deputy Chair) 5/5
Prof B Schmidt 5/5
Prof P Roche 5/5
Dr C Vincent 5/5
Mr G Harper* 2/2
Dr I Chessell 1/1

*attended 3 meetings as an observer
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D. Special responsibilities

Drs. Chessell and Vincent have been nominated by the Designated
Agencies, DEST 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 (appointed April
2007).  Mr Harper, FAICD, FCPA (ARC) and Mr John M. Williams B.Ec,
FCPA from the CSIRO, are independent members.

The committee met three times in 2006–07.  Member attendance details
are:

Committee member No. of meetings
attended

Mr G Harper (Chair) 3/3
Dr C Vincent 3/3
Mr J Williams 3/3

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.



AAO Annual Report 2006–2007       89

Appendix D  Statement on governance

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.



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 Depart-
ment of Education, Science & Training (DEST) 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 2007, membership of AATAC was:

Dr M Asplund (RSAA) Chair

Dr J van Loon (Keele) Deputy Chair

Dr K Glazebrook (Swinburne)

Dr P Tuthill (Sydney)

Dr S Oliver (Sussex)

Dr S Croom (Sydney)

Dr Y Unruh (ICL)
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The AAO Users’ Committee

The AAO Users’ Committee (AAOUC)  consists of six members: three
external members from each of the UK and Australia.

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 2007 the six AAOUC members were:

Australia United Kingdom

Dr Andrew Hopkins (Sydney) (Chair) Dr Alastair Edge (Durham)

Dr Peter Wood (RSAA) Dr Ian Howarth (UCL)

Dr Baerbel Koribalski (ATNF) Dr Hugh Jones (Herts)

AAO Annual Report 2006–2007       91

Appendix E   Advisory Committees



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
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)
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
EEV English electric valve CCD

Glossary, abbreviations and acronyms
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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 theSubaru

telescope
FTE Full-time equivalent
Galactic bulge Roughly spherical distribution of stars that forms the

central hub of some galaxies
Gemini Gemini Telescopes Project
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
HRMES 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
Keele Keele University, Staffordshire, UK
Kpc Kiloparsecs
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
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
PATT Panel for the Allocation of TelescopeTime, 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 andAstrophysics,

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
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
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
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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

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
VLT Very Large Telescope
WiggleZ A Survey of high-redshift, star-forming galaxies
WFMOS Wide-field multi object spectrograph

Glossary, abbreviations and acronyms



A
AAOmega  7, 25, 37, 38, 42, 44
AAOmicron 38-39, 44
Advisory committees

AAO Users’ Committee  4, 91
Anglo-Australian Time Allocation

Committee (AATAC) 4, 90
Allison-Levick Memorial Lecture  55
Anglo-Australian Observatory (AAO)

Designated Agencies 3
Director 4, 5-10
Future of  5-6, 11
History 1
Instrumentation  36-43
Instrument science  44-45
Legislation  1
Ministers  iii, 2
Observing programs 15-25,

33-34
Operations  27-29
Organisation chart  82
Publications  34-35
Purpose  1
Refurbishment  6, 49-50, 52
Research  7-8, 15-25, 33, 34
Resources  46-52
Science 7-9

Scientific highlights  15-25
Structure  2-3
User Feedback  29-30

Anglo-Australian Telescope (AAT)
Organisational statistics  28
Oversubscription rates  28
Agreement Act  1-2,

Anglo-Australian Telescope Board
(AATB)  1, 7, 11-13, 86-87

Antarctic Astronomy  6, 43
APT CCD  41, 45,
Archive data  53
Astronomy Australia Limited

(AAL)  6-7, 11
Astronomical images  54
Audit & Risk Management

Committee  4, 88
Audit Report   58-59
Australian Astronomy Decadal

Plan  5, 7, 11

Australian National Audit Office
(ANAO)  50, 58-59

Australian Research Council
(ARC) 40, 51

B
Big Bang  8,
Bishop, The Hon Julie, Minister iii, 2,

7, 11
Bok Lecture  55
Bok Prize  9
Business Systems  52

C
Chairman of the Board  11-13
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Echidna  see FMOS Echidna
Employment arrangements  47
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External Communications  54
Extremely Large Telescopes

(ELT)  6, 44

F
Festival of the Stars  55
Financial Statements  57-80
Financial Resources see Resources
FMOS Echidna  42
Funding  1, 5, 11, 50-51

G
Gemini Observatory (Gemini) 6, 10,

34, 38, 40-41
Giant Magellan Telescope (GMT)

see Magellan telescopes
Governance  11, 86-89

H
H-alpha see Surveys
HRMES  39, 45
Human Resources see Resources

I
IIA HESP  41
Information technology   53
Instrument Science  44-45
Instrumentation  36-45

AAOmega  7, 25, 37, 38, 42, 45
AAOmicron  38-39
APT CCD  41, 45
CYCLOPS  43
IIA HESP  41
Instrument Control & Integration

(ICI)
IRIS2  37
FMOS/Echidna  38, 45
New AAT instrument  5,38-39
PILOT  6, 10, 43, 45
6 degree Field Plate  42
SPIRAL 7, 25, 37, 43
Starbugs  39-40, 44
Telescope Control System

(TCS)  42
2 degree Field (2dF)  1, 7

UCLES  22, 37, 43
WFMOS  38, 45
WFMOS-A  40

M
Macquarie University  9, 33
Magellan telescopes  6, 10
MNRF  10, 51-52
Ministers  iii, 2, 7, 11

N
NCRIS  6, 10, 38, 43, 44, 45
Newsletter  38, 39, 44, 54

O
Occupational Health and Safety

(OH&S)  48
Optical Astronomy Australia

(OAA)  6
OPTICON  34
OH Suppression  44
Outreach  55

P
Particle Physics & Astronomy

Research Council, see Science
and Technologies Facilities
Council (STFC)

Pearson, Ian MP, Minister of State
for Science and Innovation  iii, 2

PILOT  6, 10, 43, 45
Planet Search 8, 15, 33, 37
Planetary nebulae  8, 16-17
Publications  34-35
Publicity  55

R
RAdial Velocity Experiment

(RAVE)  12, 24, 31-32, 51
Refurbishment of the AAO  6, 49-50
Resources

Financial  50-52
Human  46-50
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S
6 degree field (6dF)  31, 41
6 degree Field Galaxy Survey

(6dFGS),  31
6 degree Field Plate  42
Safety Committees  48
Schmidt, Brian  9,
Science  7-9, 15-25
Science and Technologies Facilities

Council (STFC), 3, 37, 51, 88
SEMELPOL  22-23
Shaw Prize  9
SPIRAL  7, 25, 42
Staff  8-10, 33, 46-47, 81-82
Starbugs  39-40, 44
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Students  8, 20
Supplementary Agreement

Amendment Act 2006  2
Surveys
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(RAVE)  24, 31-32
6dF Galaxy Survey  31
WiggleZ Survey  7, 12, 20-21

T
2 degree field  1, 7,
Telescope Control System (TCS)  42

U
UCLES  22, 42
UK Schmidt Telescope (UKST)  1, 8

16, 30-32, 51
University of New South Wales  8, 43
User Feedback  29-30

W
Watson, Fred  8, 55
Webpage  ii, 54
Wide-field multi object spectrograph

(WFMOS) 38
WFMOS-A  40, 45
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