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Director’s Report 
This Annual Report records a tremendous year for the ATNF and for Australian 
astronomy. The highlight was the commitment by CSIRO and the Australian 
Commonwealth Government to the vision for Australian radio astronomy through 
the provision of funding of more than $100 million to build the Australian Square 
Kilometre Array Pathfinder (ASKAP).

The result has been a year that has been as challenging as it has been exciting. 
2007 was a year of balancing the competing priorities of continuing to operate three 
world class telescopes, delivering highly innovative upgrades to that complement 
of existing telescopes, conducting in-house astronomical research using data from 
ATNF and other telescopes, and gearing up to deliver a new facility on an aggressive 
timescale.

The range of stakeholders with an active role in the astronomy activities being 
pursued by the ATNF broadened significantly during 2007. This included both our 
industry and education partners – with ASKAP and SKA acting as a particular focus.  
The development of a new world-leading telescope and the opportunity to host 
one of the world’s largest pieces of scientific infrastructure in the 21st century has 
inspired a broad stakeholder base across Australia.  

The ATNF also continued to intensify its collaborations across CSIRO, both with the 
ICT Centre and with enterprise services (legal, property, procurement, business). 
This one-CSIRO approach is integral to the delivery of ASKAP. 

The primary purpose of astronomy, to gain a greater understanding of the remarkable universe of which we are a part, is amply demonstrated 
by the science highlights detailed in this report. They range from new insights into an intriguing quasar system to studies of scattered debris 
of neutral hydrogen from the interaction of our galaxy with the Small Magellanic Cloud.

The role of engineering expertise in enabling this great science is evident in the highlight in this Annual Report from the AT20G survey. The 
combination of expertise intrinsic to the marriage of the scientific imperatives and the engineering possibilities necessary to undertake this 
project has proved extremely valuable. The result illustrates beautifully the strength that comes from tightly coupled groups of staff with 
deep understanding of astronomy, engineering and operations – one of the defining strengths of the ATNF.

In 2007 I was delighted to welcome a number of outstanding individuals to the ATNF Leadership Team. Phil Crosby joined CSIRO as ATNF 
Business Strategist, Graeme Carrad took on the role of Assistant Director: Engineering, and Michelle Storey became Policy Strategist.

During the year the ATNF underwent a Science Review. An international panel of experts comprising Professor Don Melrose (University 
of Sydney – Chair), Professor Phil Diamond (University of Manchester, UK), Dr Peter Napier (National Radio Astronomy Observatory, USA) 
and Dr Ron Sandland (CSIRO) assessed the quality of ATNF’s research in astronomy and engineering, its underpinning capacity for the 
research and strategic directions it has set, the strength and appropriateness of its project management processes, and the effectiveness 
of the ATNF’s policies and programs to develop and train researchers including postgraduate students and postdoctoral researchers. The 
review committee was very positive about the ATNF’s performance, its influence in the international astronomy and engineering research 
communities, its strategic direction and its ability to achieve its future goals, and recognised both the necessity of change and the associated 
risks. All ATNF staff should rightly feel proud of the outcome of this review.

In 2007 considerable effort was devoted to starting to plan changes to the way the ATNF operates. Change is an essential part of life in an 
operational facility that seeks to maintain its world-leading status. Without it the ATNF will stagnate and ultimately decline. With it comes 
renewal, opportunities for personal and organizational growth, and the sometimes acute pain associated with change and uncertainty. Two 
working groups, one addressing engineering operations issues and led by Brett Dawson, then Deputy Officer in Charge at Parkes, and one 
considering science operations issues and led by Jessica Chapman, then head of the National Facility Support Group, provided excellent 
input to the process after a period of intense work involving a significant number of staff from a wide range of groups and locations within 
the ATNF. At the end of the year an initial plan for changes to the operations, incorporating many of the suggestions from the working groups, 
but also some significant differences from them, was presented to the ATNF Steering Committee. Changes to ATNF operations remain 
essential in order to live within our means while continuing to deliver world class facilities to Australia’s and the world’s astronomers.

Brian Boyle  
ATNF Director
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 Chairman’s Report
Writing this preface more than a year after some of the events detailed in this report 
occurred presents something of a challenge.  Essentially, the report is a document 
of record.  It is the end point in a complex process of governance and accountability 
and a clear statement of what the ATNF achieved in the reporting period, in this 
case calendar year 2007.

From my perspective, 2007 marked the beginning of a profound process of transition 
for ATNF and for Australian and global radio astronomy more generally.  2007 will 
be remembered as the year when the Commonwealth Government, through the 
injection of an additional $50 million, placed its support firmly behind the future of 
radio astronomy in Australia.  This money effectively doubled the sum available to 
build the Australian SKA Pathfinder (ASKAP) telescope.  When operational, ASKAP will 
be an exceptionally capable survey telescope in its own right, as well as providing the 
opportunity to test and prove technologies which will be essential to the successful 
implementation of the SKA next decade.

Also, in 2007, certainty was achieved about the preferred location of what we now 
call the Murchison Radio-astronomy Observatory.  A site at Boolardy in Western 
Australia was chosen in place of the originally selected site at Mileura.  A number of 
complex negotiations with a range of stakeholders need to be successfully concluded 
before ASKAP can be built on the site.

As some clarity was being achieved about the future, the daily work of operating Parkes, the Compact Array and Mopra continued and the 
discoveries recorded in this report are the fruit of this effort.  All of the telescopes continue to allow astronomers from Australia and other 
countries to contribute to humankind’s understanding of the universe.  Radio astronomy remains a national research strength and Australia’s 
telescopes in 2007 were regularly cited by others – a true measure of their value to the international science community.

2007 will be remembered as the year when ATNF turned its attention to the question of how to operate the current facilities plus ASKAP with 
essentially the same budgetary allocation.  Although the effects and impacts of decisions about future operations were not felt in 2007, this 
was the year in which thinking about transition and transformation began in a systematic and directed fashion.  Such changes, no matter 
how carefully the processes are developed and managed, can lead to personal unhappiness and organisational uncertainty.  

ATNF leadership is fully aware of these issues and I take this opportunity to commend the leadership team for taking the initiative, as 
soon as was practicable, to consider how to develop an integrated observatory operating telescopes at four sites across the Australian 
continent.  I anticipate a huge dividend will come from this work as astronomers and the ATNF become confident and comfortable with 
new processes and procedures.  Not only do I anticipate that the telescopes, considered as a total capability, will become more productive 
but the experience gained will be crucial to the successful introduction into service of the SKA.

I commend this report to you as a fair record of ATNF’s performance and achievements in 2007.

Brett Biddington  
Chair  
ATSC
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ATNF in Brief
The Australia Telescope National Facility (ATNF) is managed as a National Facility by CSIRO, and is a CSIRO division in its own right. 
Staffed by around 185 people, the ATNF is the largest single astronomical institution in Australia, with its Sydney headquarters  
co-located with those of the Anglo-Australian Observatory in Marsfield. In fulfilling its mission, the Facility provides a uniquely powerful 
view of the southern hemisphere radio spectrum. 

Our mission

To operate and develop the Australia Telescope as a national research facility for use by Australian and international researchers;•	

To exploit the telescope’s unique southern location and technological advantages to maintain its position as a  •	
world-class radio astronomy observatory;

To further the advancement of knowledge.•	

An overview of the facility

The Australia Telescope comprises eight antennas and associated instrumentation located at three geographically separate locations and 
supported by staff and facilities at the CSIRO Radiophysics Laboratory at Marsfield in Sydney. The three observatories are near the towns 
of Parkes, Narrabri and Coonabarabran, all in rural NSW.  

Parkes Observatory is home to the 64-m Parkes Radio Telescope, a single, fully steerable antenna equipped with receivers 
that operate in frequency ranges from 74 MHz to 22 GHz, with bands in the range from 600 MHz to 9 GHz the most 
commonly used. This telescope has been successfully operated since 1961 and is famous as a national symbol for Australian 
scientific achievement. Instrumental upgrades, including a 13-beam focal-plane array, have maintained the telescope as a  
state-of-the-art instrument.

Six identical 22-m antennas make up the Australia Telescope Compact Array (ATCA), an earth-rotation synthesis telescope located at the 
Paul Wild Observatory outside Narrabri. The ATCA is equipped with receivers that operate at frequencies between 1.4 and 110 GHz, with 
use at the highest frequencies restricted primarily to a ‘winter season’ by atmospheric stability and transparency considerations.

The Mopra Telescope is a single 22-m diameter antenna near Coonabarabran, used primarily for large-scale mapping projects at the higher 
end of the ATCA frequency range, and as part of the Long Baseline Array (see below). 

The ATNF also negotiates telescope time with the CSIRO administered 70-m and 34-m antennas at the Tidbinbilla Deep  
Space Tracking station outside Canberra. NASA/JPL makes approximately 5% of 70-m time available to astronomical  
research programs. 

The eight ATNF radio telescopes can be used together (sometimes in conjunction with antennas operated by The University of Tasmania 
at Ceduna and Hobart, and the Tidbinbilla 64-m antenna) as a Long Baseline Array (LBA) for a technique known as Very Long Baseline 
Interferometry (VLBI)

Technical research and development supporting upgrades of the Facility, as well as for the new Australian SKA Pathfinder instrument, are 
conducted at the ATNF’s headquarters in Marsfield, Sydney.

The ATNF’s activities are directed and administered from its Marsfield headquarters, with Parkes and Narrabri observatory activities directly 
supervised by two site-located Officers-in-Charge. Mopra is administered from the Narrabri observatory.

Governance

The Australia Telescope is operated as a National Facility under guidelines originally established by the Australian Science and Technology 
Council. The ATNF is a division of CSIRO and is responsible via the Executive to the Minister for Innovation, Industry, Science and 
Research.

Divisional policy, strategic planning and operational management are the responsibility of the Director and the ATNF Leadership Team 
comprising the Director, Deputy Director, the Assistant Directors who lead the four research themes, the Business Strategist, and Policy 
Strategist. Divisional plans reflect both CSIRO’s 2007–2011 Strategic Plan and the ATNF’s vision statement.



The ATNF in brief 7

ATNF policy is shaped by the Australia Telescope Steering Committee (ATSC), an independent committee appointed by the Minister.  
The Steering Committee meets at least once a year to advise the Director regarding broad directions of the ATNF’s scientific activities and 
longer term strategies for the development of the Australia Telescope. The Steering Committee appoints the Australia Telescope Users 
Committee (ATUC) and the Time Assignment Committee (TAC). ATUC represents the interests of the community of astronomy researchers 
who use the Australia Telescope. The committee provides feedback to the ATNF Director, discussing problems with, and suggesting changes 
to, ATNF operations. It also discusses and provides advice on the scientific merit of future development projects. ATUC meetings are also 
a forum for informing telescope users of the current status and planned development of ATNF facilities, and recent scientific results. The 
TAC reviews proposals and allocates observing time. 

The committee members for 2007 are listed in Appendix C. 

ATNF management changes in 2007

In February 2007 Phil Crosby was appointed to the new position of ATNF Business Strategist, responsible for long term planning, the ATNF 
Project Office, risk management and reporting, and commercial engagement.  Graeme Carrad was appointed Assistant Director: Engineering 
and took up the role in March 2007. Michelle Storey was appointed Policy Strategist and joined the ATNF Leadership Team in mid 2007. 
A new position of Manager, Communications & Outreach was filled by Mary Mulcahy in December 2007.

Funding

In 2006–2007 the organization’s total expenditure was AUD 31.3M. The total revenue was AUD 32.8M, including a direct appropriation 
of AUD 22.5M from CSIRO. 

The Australia Telescope community 

As at the end of 2007 the ATNF’s total complement was around 185 people. This was made up of 141 (136 FTE) paid staff (research 
scientists and engineers, technical and administrative support), 41 postgraduate students, three visiting scientists and five fellows. These 
resources are distributed across four sites within NSW and the ACT.

Australian and international observers use the Australia Telescope without charge for approximately 60% and 40% of the available time 
respectively. This is in accordance with general practice of the worldwide radio-astronomy community, in which telescope users from 
different countries gain reciprocal access to facilities on the basis of scientific merit. Such access provides Australian scientists with a 
diversity of instruments and leads to a rich network of international collaborations. 

Observing time on the ATNF’s telescopes is awarded twice a year by the Time Assignment Committee (TAC) to astronomers on the basis of 
the merits of their proposed research programs. Approximately 90% of the Australia Telescope’s users come from outside the ATNF. Proposals 
for time on both the Parkes Telescope and the ATCA typically exceed the time available by a factor of 1.7. For Mopra the oversubscription 
rate is around 1.3. Approximately 130 proposals are received for the summer semester (October to March) and 190 in the winter semester 
(April to September) – the difference reflects the high demand for winter millimetre observing using Mopra and the Compact Array.

The ATNF has strong links with its primary user base, the university community, both within Australia and around the world. The “user 
operator” model adopted by the Australia Telescope is unusual, if not unique, in world terms. Members of each observing proposal operate 
the telescope for their allocated time and the ATNF hosts a constant stream of visiting astronomers from around the world, who come for 
periods of between a few days and a few weeks. This is a significant contributor to the strength of the relationship between the ATNF and 
the astronomers that use it. These relationships are further strengthened by the open, international and collaborative nature of astronomical 
research. Over the past decade 77% of Australian astronomy papers have had international co-authors.

Research scientists and engineers are heavily involved in the training of postgraduate students, an important contributor to the strength 
of the interactions between ATNF staff and university colleagues. In 2007, ATNF staff co-supervised 36 PhD students, most of whom 
are undertaking degrees at Australian universities. CSIRO provides direct financial support to most of these students, supplementing the 
support that they receive through their host universities. The majority of ATNF’s current PhD students have an Australian Postgraduate 
Research Award.
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The wider astronomical community and other relationships

While astronomers on the ATSC provide the ATNF Director with strategic advice from the Australian and international research community, 
the ATNF provides similar input to other parts of the research community via staff representation on other research community bodies and 
committees. ATUC provides an effective route for operational feedback and input on future directions from the research community to the 
ATNF as well as providing communications from ATNF to the user community.

The ATNF is a full member of Astronomy Australia Ltd, an organization established in early 2007 as a company for the principal object of 
managing the National Collaborative Research Infrastructure Strategy (NCRIS) funds for astronomy.

The ATNF also has contracted links to the research and space community, both for the provision of equipment, and for provision of research 
outcomes, data, or aspects of national facility operations to organizations external to CSIRO. Such contracts are small in number, and in the 
past have generally concerned the delivery of instrumentation for astronomy, and/or space tracking services. The ATNF has also entered 
into contracts with Australian university partners for the provision of services that contribute to the operation of the National Facility, and 
this is now the ATNF’s favoured mode of engagement. Engagement with university partners is seen as increasingly important and will 
continue to be actively pursued over coming years by the ATNF as an effective means of broadening the National Facility resource base, 
and ensuring the vitality of the Australian astronomy research community as a whole.

ATNF’s links with the Australian and international community are increasing in complexity as the organization progresses towards the 
SKA (Square Kilometre Array). Links within Australia are growing, with new radio astronomy groups being established at universities in 
Western Australia as well as groups at Macquarie University (NSW) and James Cook University (QLD) taking interest in specific areas of 
SKA research and development. 

International alliances are also growing, with a small number of “formal” links underlined by collaborative agreements supplemented by 
a larger number of informal community collaborations. The formal linkages are primarily between CSIRO and NRC-Canada, NSF-South 
Africa and EU-SKADS. Other key linkages are with ASTRON in the Netherlands, PrepSKA (SKA Preparatory Phase project), and research 
groups in the USA, India, and China.

Finally, as the ATNF moves through the design, development and construction phases of the Australian SKA Pathfinder (ASKAP), industry 
will play a crucial role in the delivery and through-life support of the technologies and infrastructure required. The scale of ASKAP and the 
consequent requirement to ‘productise’ many of its components necessitates the engagement of industry at new levels of depth and scale. 
Relationships with industry continued to develop through 2007, with engagement occurring at the research collaboration level, and more 
strategically through the Australian SKA Industry Consortium.

Research themes

In 2005, CSIRO restructured its major activities and funding into “themes”, with some themes including work across two or more of the 
divisions. The strategic goals and purpose of the ATNF by theme (as at the end of 2007) are as follows:

National Facility Operations  

Theme Goal 
To continue to operate the most productive radio astronomy facility in the Southern Hemisphere in order to serve the Australian and 
international scientific community.

Theme Purpose
This theme operates the National Facility observatories (the Compact Array - Narrabri, single-dish telescopes at Mopra, Parkes and the 
radio astronomy facilities at the Tidbinbilla NASA DSN station, and the Long Baseline Array) to maximize the scientific value of experiments 
conducted by Facility users.

In the medium to long-term the theme must prepare for operation of a new telescope (ASKAP) in Western Australia.

The high impact of the ATNF will be sustained by ensuring continuous operation with very high reliability (<5% lost time) and excellent data 
quality – facilitating astronomical research conducted with our radio telescopes that contributes to the understanding of the Universe. 

This theme also contributes to CSIRO’s positive public profile by reinforcing the high interest that Australians have in science through an 
outreach and education program including the highly popular Visitors Centre at Parkes.
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Technologies for radio astronomy 

Theme Goal 
To develop frontline technology for the advancement of radio astronomy in Australia.

Theme Purpose
To ensure that the ATNF’s existing radio telescopes remain at the cutting edge of world technology, securing continued demand from the 
astronomy research community for the ATNF’s radio telescopes, with the effect that the science outcomes from astronomy conducted with 
the Facility are maximized.

This directly complements the development of a new radio telescope undertaken in the sister theme the Australian  
SKA Pathfinder.

These technological developments underpin astronomy’s position as the highest impact field of Australian science and its role in shaping 
our understanding of the Universe.  

In addition, this theme supports important spacecraft tracking programs in collaboration with NASA, supplies radio astronomy 
instrumentation to outside organizations and undertakes strategic collaborations with other radio astronomy institutes.  
These activities allow a broad range of specialist talent to be maintained and developed within the ATNF, provide significant external 
revenue for  re-investment in the National Facility, and facilitate the international communication necessary to ensure that technological 
developments at the ATNF continue to be world class.

Spacecraft tracking programs contribute directly to the high profile within the Australian community of CSIRO’s involvement in frontline 
science leading to an improved understanding of our more immediate environment in our Solar System.

Astrophysics 

Theme Goal 
To conduct world-class research in astrophysics, retaining astronomy’s position as Australia’s highest impact science and furthering our 
understanding of the Universe through innovative use of CSIRO’s telescopes.

Theme Purpose
This theme results in world-class science that directly influences international astronomical research and shapes our understanding of 
the Universe.

The ATNF Astrophysics group undertakes major observational research projects, many of which involve sizable national and international 
collaborations. The success of these projects is underpinned by a deep understanding and technical knowledge of the telescope systems. 
In turn, the knowledge gained is used to provide the scientific case and the technical requirements for new generations of telescopes and 
instrumentation, ensuring that they deliver maximum scientific impact by targeting the highest priority science questions.

Medium-term theme goals (1–5 years) include: (i) powerful new tests of general relativity; (ii) the study of the formation and evolution of 
distant galaxies; (iii) new surveys for molecules and pulsars in the heart of the Milky Way; (iv) new wide area neutral hydrogen surveys of 
the disk and halo of the Milky Way; (v) the study of star-formation in the Milky Way and external galaxies.  

Longer-term goals (5–10 years) include: (i) detection of the cosmic background of gravitational radiation; (ii) elucidating the 
structure and equation-of-state of neutron star interiors; (iii) measuring the gaseous evolution of distant galaxies (0<z<1);  
(iv) measurement of the equation of state of Dark Energy; (v) understanding the evolution of cosmic magnetic fields.
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The Australian SKA Pathfinder (ASKAP)

Theme Goal 
To maximize Australia’s participation in the Square Kilometre Array (SKA)

Theme Purpose
This theme’s purpose is to maximize Australia’s involvement in the Square Kilometre Array (SKA) via (a) developing the infrastructure for a 
new remote observatory in Western Australia (Murchison Radio-astronomy Observatory - MRO); (b) building a world-class radio telescope, 
the Australian SKA Pathfinder (ASKAP); and (c) participating in international SKA design efforts.

This development of a new radio telescope complements the technology development for existing radio telescopes undertaken in the sister 
theme Technologies for Radio Astronomy

In low frequency (<3 GHz) survey applications, ASKAP will deliver a roughly 20-fold increase in speed over the existing Australia Telescope 
Compact Array (ATCA). The SKA Phase 1 will take the development further and deliver an instrument that may replace the Australia 
Telescope at lower frequencies.

ASKAP and then SKA Phase 1 will each provide considerable impact through: (i) addressing outstanding technology risks along the 
SKA development path; (ii) delivering a world-class astronomical facility at the world’s best site for centimetre radio astronomy; (iii) 
maximising Australia’s participation in the SKA – a billion Euro international facility; (iv) paving the way forward to leverage significant 
international funds to an SKA sited in Australia.

Most significantly, this theme will exploit Australia’s unique combination of global position, technical expertise and radio-quiet environment 
to deliver another world-leading instrument to study the southern sky and address the biggest questions regarding the Universe.
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The Australia Telescope Compact Array
  

Credit: Graeme Carrad, CSIRO

The Mopra Radio Telescope 

Credit: CSIRO

The Australian SKAPathfinder Telescope

Credit: Paul Bourke, UWA

The Parkes Radio Telescope 

Credit: Shaun Amy, CSIRO

The Tidbinbilla DSS43 70-m antenna 

Credit: Canberra Deep Space Communication Complex
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Performance Indicators

Credit: Graeme Carrad, CSIRO
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Performance indicators

1 Scheduled and successfully completed observing time

For the Parkes radio telescope and the Compact Array the ATNF sets a target that at least 70% of time should be allocated for astronomical 
observations while the time lost during scheduled observations from equipment failure should be below 5%.

For Parkes and Narrabri, approximately 10% of time is made available as “Director’s time”. This is time that is initially reserved in the 
published version of the schedule, but which is later made available for approved observing projects.

Telescope usage in 2007

Compact Array Parkes Mopra*

Successful astronomy observations 74.6% 80.7% 77.0%

Maintenance/test time 21.2 % 8.8% 5.4%

Time lost due to equipment failure 2.4% 1.1% 2.1%

Time lost due to weather 1.1% 3.0% 2.0%

Idle time 0.7% 6.4% 13.4%

*Mopra statistics are for dates between 29 April – 12 October, corresponding to the “millimetre season”. 

For most projects, the proposing astronomers are required to be present at the ATNF observatory for their scheduled time. 
For the Compact Array, remote observing is also possible from other sites. In 2007, 85% of Compact Array observations  
were taken by observers present at Narrabri.  During 2007 Mopra moved to 100% remote observing, with observations taken  
from Narrabri.

2 Response of the ATNF to recommendations by the User Committee

The ATNF User Committee (ATUC) is an advisory group that meets twice a year to represent the user community in the  
ATNF decision-making process. After each meeting, the committee presents a list of recommendations to the Director. ATUC considers 
matters raised by the user community, current operations and priorities for future developments. 

In most cases the ATNF accepts and implements ATUC recommendations. In 2006/2007 ATUC made 50 recommendations to the ATNF. Of 
these, 49 were accepted, and 38 of these were completed by December 2007. Of the remainder most are to be delivered early in 2008.

The ATUC members are listed in Appendix C.

3 Time allocation on ATNF facilities

The allocation of time on ATNF facilities is done on the basis of scientific merit. Two six-month observing semesters are held 
each year, from October to March (OCTS), and from April to September (APRS). For the period from 01 October 2006 to  
30 September 2007 a total of 171 proposals were allocated time on ATNF facilities (each proposal is counted once only  
per calendar year although some proposals are submitted twice). Of these, 80 were for the Australia Telescope Compact Array, 35 were 
for the Parkes telescope, 37 were for the Mopra telescope and 19 were for the Long Baseline Array. 

The ATNF also accepts proposals requesting service observations with the Tidbinbilla DSS43 (70-m) antenna and DSS-34 (34-m) operated 
by the Canberra Deep Space Communication Complex, as part of the NASA Deep Space Network. 

Figures 1, 2 and 3 show the time allocated to observing teams on the Compact Array, Parkes radio telescope and Mopra as a percentage 
of the total allocated time, determined by affiliation of the team leader. 

Figures 4, 5 and 6 show the time allocated to observing teams as a percentage of the total allocated time, determined using the affiliations 
of all team members. In these plots the time allocated to each proposal has been divided evenly between all authors on the proposal. 

In 2006 to 2007 the time allocation for the Compact Array, was 49, 28.5 and 22.5 per cent for proposals with ATNF, other Australian 
and overseas teams leaders respectively (Fig 1). If the time allocation is determined using all team members, then the time allocation for 
overseas users was approximately 10 per cent higher (34%) while the time allocation for ATNF was approximately 10 per cent lower (37%, 
see Figure 4). For the Parkes telescope, the time allocation for overseas proposers counted in both ways was approximately 50%.

Figures 3 and 6 show that in 2006 – 07 approximately 10% of the total time on the Mopra telescope was allocated to proposals with 
ATNF team leaders and team members. The other 90% of time was allocated evenly between proposals with other Australian (45%) and 
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overseas team leaders (45%, see Fig 3). Including all team members, the time allocation to overseas proposers is higher (70%). This 
reflects the composition of Mopra observing teams which typically include both Australian and overseas team members but with a larger 
overall number of astronomers from overseas.

The ATNF facilities are able to support a broad range of science areas that include Galactic (ISM, pulsar, X-ray binaries, star formation, 
stellar evolution, magnetic fields), extragalactic (galaxy formation, ISM, Magellanic Clouds, cosmic magnetism) and cosmological science. 
The research programs involve astronomers from many institutions in Australia and overseas. Typically the proposals allocated time by the 
ATNF over one year include at least 400 authors. Of these, approximately 40 authors are from the ATNF, 80 are from 14 other institutions 
in Australia, and 280 authors are from around 120 overseas institutions in 20 countries. 

Figure 1: Compact Array time allocation by primary investigator, January 2001 – September 2007. For 2004 the time corresponds to nine 
months, from January to September. From 2004 the time allocation is for 12 months from October to September.
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Figure 2: Parkes time allocation by primary investigator, January 2001 – September 2007. For 2004 the time corresponds to nine months, 
from January to September. From 2004 the time allocation is for 12 months from October to September.
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Figure 3: Mopra time allocation by primary investigator, January 2004 – September 2007. Mopra statistics are for dates between April and 
October, corresponding to the “millimetre season”.
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Figure 4:  ATCA time allocation by all investigators
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Figure 5:  Parkes time allocation by all investigators
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Figure 6:  Mopra time allocation by all investigators
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4  Teaching, measured by the number of postgraduate students supervised by ATNF staff

In December 2007 there were 36 PhD students affiliated with the ATNF. Their affiliations and thesis titles are given in  
Appendix H. Five students were awarded PhDs during the year and their theses are listed in Appendix G.

Figure 7 shows the numbers of PhD students affiliated with the ATNF since 2002. The number of students has been steadily increasing since 
2003.  Figure 8 shows the institutions that our current students are enrolled in. In 2007 there were more students enrolled in Australian 
universities with the majority being enrolled at the University of Sydney and Swinburne University.

Figure 7:  Numbers of Postgraduate students affiliated with the ATNF 
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Figure 8:  Postgrad student affiliations 2007
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5 Publications and citations

Publications
Figure 9 shows the number of publications in refereed journals which include data obtained with the Australia Telescope.  
The publication counts do not include IAU telegrams, abstracts, reports, historical papers, articles for popular magazines, or other papers 
by ATNF authors. In 2007 101 papers with ATNF data were published in refereed journals, a slight decrease from the previous three years. 
These are listed in Appendix F, which also lists 80 other papers (conference papers with ATNF data and other papers by ATNF staff). ATNF 
staff were included as authors on 58% of papers, while 62% of papers have a first author at an overseas institution.

Figure 9:  Publications from data obtained with the Australia Telescope, published in refereed journals.
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 Figure 10:  Publications from data obtained with the ATCA, Parkes, Mopra and LBA in 2000 - 2007
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The ATNF facilities are both cost effective and scientifically productive. Overall the ATNF is ranked second in the world behind NRAO in 
terms of total number of refereed publications, while Parkes and the Compact Array rank second and third respectively in the world in 
terms of total number of citations to refereed papers. In terms of citations per paper, Parkes is now the most highly cited radio telescope 
in the world (Trimble & Zaich, 2007, PASP, 118, 993).

Astronomy leads Australian science as a discipline of international standing and has a particularly high level of international collaboration. 
For our current facilities, the ATNF achieves the best science outcomes, in terms of publication and citation counts, when science teams 
include both Australian and overseas astronomers.

6 Public relations

Figure 11 shows the count of media activities for the years 2001 – 2007. During 2007 the ATNF issued 11 media releases (Appendix E) and 
featured in at least 190 newspaper articles. ATNF staff gave at least 75 television and radio interviews and at least 80 public lectures.

The internet is a major tool for communication with professional astronomers and the public. The number of visitors to the central ATNF 
website (www.atnf.csiro.au) remained constant at 26.3 million ‘visits’ in 2007. In May 2004 a new website was released for outreach and 
education. The number of visits to the outreach and education website increased dramatically from 260,000 ‘visits’ in 2006 to 3.4 million 
in 2007. The ATNF also contributes to the central CSIRO website at www.csiro.au.
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Figure 11:  ATNF media activities
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Figure 12 shows the number of visitors to the Parkes and Narrabri Visitor Centres.  In 2001 visitor numbers to the Parkes Visitor Centre 
more than doubled following the release of the movie The Dish. These numbers peaked at 136,000 in 2003 and the numbers have been 
declining with 94,000 visitors in 2006. However, 2007 saw an increase to almost 105,000.  Part of this increase may be partly attributable 
to the most popular Open Day so far held at Parkes in September 2007 (see page 48).

In July 2006 the Narrabri Visitor Centre was upgraded with new outdoor displays. Approximately 12,000 visitors came to the Centre  
in 2007.

Figure 12:  Visitors Centre Statistics
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7 User feedback

Observers at the Parkes, ATCA and Mopra telescopes are asked to complete a user feedback questionnaire. Figure 13 shows the user 
responses for 2004 – 2007 for the Parkes Observatory. The user feedback is consistent over the four years with an average response for 
2007 of 91%.

Figures 14 and 15 shows the user feedback for the ATCA observers with the centimetre and millimetre systems.   
The average response was 89% for centimetre observing and 77% for millimetre observing.

Figure 15 shows the user feedback from 2005 – 2007 for Mopra observers. The average response was 82%. As there is no longer a 
dedicated PC for Mopra observers this question was removed from the feedback.

 Figure 13:  Parkes user feedback on a scale from 1 (poor) to 10 (excellent).
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Figure 14:  ATCA user feedback for centimetre observations, on a scale from 1 (poor) to 10 (excellent).
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 Figure 15:  ATCA user feedback for millimetre observations, on a scale from 1 (poor) to 10 (excellent).
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Figure 16:  Mopra user feedback on a scale from 1 (poor) to 10 (excellent).
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Credit: Chris Walsh, Patrick Jones Photographic Studio
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The ATNF Astrophysics group

Overview

The aim of the Astrophysics theme is:

To conduct world-class research in astrophysics, retaining astronomy’s position as Australia’s highest impact science and furthering our 
understanding of the Universe through innovative use of CSIRO’s telescopes.

The Australia Telescope National Facility (ATNF) Astrophysics theme undertakes major observational research projects, many of which involve 
sizable national and international collaborations. The success of these projects is underpinned to a large degree by a deep understanding 
and technical knowledge of the telescope systems. This knowledge is then used to provide the scientific case and the technical requirements 
for new generations of telescopes and instrumentation, ensuring that they deliver maximum scientific impact by targeting the highest priority 
science questions. ATNF astrophysics staff are charged with two primary responsibilities: 

(1)  to conduct original astrophysical research and 

(2) to provide effective scientific support to ATNF users (both national and international) and to ATNF projects (for example in  
 the role of project scientist for instrumental upgrades). 

While the division between these responsibilities varies by individual, about half of the group effort is expended in each role. In addition to 
the full members of Astrophysics Group, there are a substantial number of staff PhD astronomers who have primary responsibilities within 
other ATNF themes, but who are still actively engaged (at the 10 – 50% level) in astrophysics research.

ATNF astrophysics staff have strong expertise in observational radio astronomy, particularly in the centimetre to metre wavelength range, 
as well as expertise in other wavelength ranges. The group also has a very broad range of astronomical research interests. This breadth 
is important for National Facility support, given the diversity of the non-CSIRO user community and the range of projects supported on 
the facilities. Comparably broad groups are not found anywhere else in Australia. Some of the main areas of astrophysical research that 
staff were involved in during 2007 were:

 Pulsar research;•	

 Galaxy interstellar medium and star formation studies;•	

 Stellar evolution;•	

 Nearby galaxy research;•	

 Active galactic nuclei and radio galaxies.•	

Graduate student program

ATNF astrophysics (and some other) staff co-supervise PhD students from (mostly) Australian universities. The program helps strengthen 
training in radio astronomy science and techniques, and furthers collaboration between the ATNF and universities. In December 2007 there 
were 36 PhD students affiliated with the ATNF (Appendix H). In June 2007 the students organized and held a full-day student symposium 
where they presented their research to fellow students and staff.
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Distinguished Visitors program

The ATNF has a Distinguished Visitors program which provides financial and other support to facilitate visits from leading researchers for 
extended periods (from several weeks to a year). Some support for visitors is also provided through the Federation Fellowships funds.

The Australia-India Strategic Research Funding (AISRF) scheme provided financial support for three collaborators to visit the ATNF and 
provided financial support for the “Galaxies in the Local Volume” symposium.

During the year the ATNF enjoyed visits from many colleagues including:

Ayesha Begum (UCambridge, UK – AISRF);

Jayaram Chengalur (NCRA, India – AISRF);

Martin Cohen (UCBerkeley, USA);

Bill Coles (UCSD, USA);

Ralf-Jürgen Dettmar (UBochum, Germany);

Ger van Diepen (ASTRON, Netherlands);

Marijke Haverkorn (NRAO/UCBerkeley, USA);

Rick Jenet (UTB/TSC, USA);

Igor Karachentsev (SAO, Russia);

Michael Kramer (Jodrell Bank, UK);

Phil Kronberg (LANL, USA/UToronto, Canada);

Yuri Levin (Lorentz Center, The Netherlands); 

Andrea Lommen (Franklin & Marshall College, USA);

Georgij Rudnitskij (Sternberg Astr. Inst., Russia);

Lister Staveley-Smith (UWA, Australia – AISRF); and

Andrei Sobolev (Ural State Uni, Russia).

Special Events

ATNF staff and collaborators organised several conferences and workshops:

 IAU 242 “Astrophysical Masers and their Environments”, Alice Springs, 12 – 16 March (J. Chapman and P. Diamond)•	

International symposium on “Galaxies in the Local Volume”, Sydney, 8 – 13 July (B. Koribalski)•	

 “Elizabeth and Frederick White Conference on the Magellanic System”, Sydney, 16 – 17 July (E. Muller and B. Koribalski)•	

Gravitational Wave Workshop, Sydney,12 – 13  December  (G. Hobbs)•	

“Science with Parkes”, Sydney, 5 November (N. McClure-Griffiths, G. Hobbs and S Johnston)•	

VSOP-2 workshop, Sydney, 9 March (P. Edwards)•	

eVLBI Network Technologies Workshop, Sydney, 24 – 25 July (S. Amy and C. Phillips)•	

The reports on the following pages describe a few of the many projects carried out by ATNF staff and National Facility users during  
the year.
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Dressing a Naked Quasar: Radio Continuum and Molecular 
Gas Observation of a Gas Rich / Gas Poor Merger System.

Ilana Feain (CSIRO ATNF)
Well over a decade ago the hypothesis that solitary black holes, a billion times more massive than our Sun, existed without a surrounding 
galaxy was considered both fabulous and speculative. After much searching it appeared that active supermassive black holes (observed 
mainly as intense light from quasars) do all reside at the centre of massive host galaxies. It is just that sometimes the light from the host 
galaxy is too dim to see over the intense luminosity of the quasar’s radiation. For a while therefore, it seemed, this so-called ‘naked quasar’ 
theory had been put to bed. 

That was until a few years ago when general relativists, finally able to numerically solve the physics of merging black holes in merging 
galaxies, realised that such events really can produce a large enough kick to eject a black hole out from the centre of its host galaxy. At 
a similar time to the groundbreaking results of these general relativists, intriguing observational results from deep optical imaging of the 
quasar HE0450-2958 were raising, yet again, the exciting possibility of a naked quasar.

HE0450-2958 is an optically bright quasar at a redshift of z=0.3. Hubble Space Telescope imaging of the quasar reveals a double system 
containing the quasar and a nearby starforming companion galaxy separated by a projected distance of just 7 kpc (see Figure 1). Magain 
et al. (2005; hereafter M05) estimated a black hole mass for the quasar of about a billion solar masses (8x108 M

sun 
) and by using a well-

known trend that implies the mass of a black hole is intimately connected to the mass of the host galaxy, M05 also estimated what mass 
the host galaxy should have. That mass, when translated into an optical (brightness) magnitude, turns out to be between 5 and 16 times 
brighter than the detection limit. In other words, if the quasar host galaxy were indeed as massive as predicted, then it would have been 
clearly detected in the Hubble Space Telescope images. 

Figure 1 shows the Hubble Space Telescope image published by M05. The quasar is the central point source, and it is surrounded by 
diffuse gas that is being strongly ionized by the quasar’s radiation. The high surface brightness region about 0.5 arcseconds west of the 
quasar, aptly named ‘the blob’, is also dominated by highly ionized gas. The complicated-looking object to the southeast is the companion 
starforming galaxy. There is also an unrelated foreground star in the image, located northwest of the quasar. The Australia Telescope 
Compact Array 8.4 GHz radio continuum contours are overlaid (see below).

Since HE0450-2958 had not yet been thoroughly investigated at radio wavelengths, we thought we would take a look using the Australia 
Telescope Compact Array (ATCA). In 2006 we observed using the 6km array configuration at 6.2 and 8.4 GHz in order to image the quasar 
and its companion galaxy. 

 

Figure 1:  Hubble Space Telescope image from M05, overlaid with flux density contours of the ATCA 8.6 GHz image. The contour levels are ±(150, 212, 

300, 424, 600, 849, 1200) μJy beam−1. The quasar and star, shown as point sources in the image, are saturated. Figure reproduced directly from Fig 2 in 

Feain et al. (2007)
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Figure 2 shows the 6.2 GHz radio continuum gray-scale image, overlaid with flux-density contours of the same data from Feain et al. 
(2007). A triple linear structure is clearly resolved: the brightest component (labeled C1 in Figure 2) in the center, a second component to 
the east (C2), and a third component to the west (C3). 

So just what is the nature of the observed radio continuum emission in this system?

The triple linear radio structure (Figure 2) is a very typical signature of radio activity from a central active black hole with two 
radio jets/lobes expanding out from a central radio core. However, given the large far-infrared luminosity (~1012 L

sun 
) associated 

with the quasar/companion system, we wondered whether the radio emission could actually be energetically dominated 
by star formation activity from both the enigmatic quasar host galaxy (C1) and the nearby companion (C2).  If this is true,  
then how could we explain the origin of the western radio component (C3), which is not associated with any optical  
(i.e. starforming) counterpart?

The detection of star formation associated with the quasar would be the first evidence of its host galaxy and would be inconsistent with 
any suggestion that it is a naked quasar. 

At least three independent observations strongly favour the radio emission at C1 being dominated by star formation activity (Feain et al., 
2007). These are:

(i) HE0450-2958 obeys the far-infrared to radio continuum correlation; 

(ii) C1 has a steep radio spectrum (spectral index);

(iii) C1 is resolved out in long-baseline interferometry data. 

To continue our investigations of this intriguing system we also used the ATCA during 2006 and 2007 to image its molecular gas reservoir, 
another indicator of star formation on global scales. The lowest rotational transition of Carbon Monoxide (CO) was detected with a high 
degree of confidence; the peak of the line emission is 6.7 ± 0.45 mJy/beam (Papadopoulos et al., 2008). Figure 3 shows the ATCA CO 
(1-0) emission in grayscale with the ATCA 8.6 GHz radio continuum contours overlaid. The position of the peak of the CO is almost aligned 
(but not coincident with) the starforming companion galaxy. If this is actually a true coincidence between the CO and the companion galaxy, 
then our result is good evidence for significant star formation and reddening in the companion galaxy. No such activity or dust obscuration is 
evident in the quasar host galaxy. The apparent lack of CO emission towards the quasar itself once again renews the controversy regarding 
its host galaxy.

The ATCA CO observations reveal a new twist to the story: HE0450–2958 is very likely to be an extreme starburst and a powerful quasar 
that are intimately linked but not coincident. HE0450–2958 may well be a gas-rich/gas-poor (e.g. spiral/elliptical) galaxy merger that has 
activated an optically bright (and unobscured by dust) quasar in the gas-poor galaxy, and a starburst in the gas-rich one. Such interactions 
may have gone largely unnoticed even in the local Universe because the combination of tools necessary to disentangle the progenitors 
(high angular resolution and high signal-to-noise optical and CO imaging) became available only recently.
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Figure 2:  ATCA 6.2 GHz image of the HE 0450–2958 system, with contours of the same image overlaid. The three resolved components C1, C2, and C3 
are labelled. The size of the restoring beam is given in the bottom left corner. The contour levels are the same as those given in Figure 1. Figure reproduced 
directly from Figure 1 in Feain et al. (2007).

 

Figure 3:  CO J=1–0 emission overlaid on the same image shown in Figure 1. Contours are: (–2, 2, 5, 7, 9, 11, 13)x
rms

, with 
rms

= 0.45mJy/beam.  
The beam is shown at the bottom left corner. Figure reproduced directly from Figure 4 in Papadopoulos et al. (2008).
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Radio pulsars with interpulses and the implication for  
pulsar evolution.

Patrick Weltevrede (CSIRO ATNF)

Pulsars are formed from the supernova explosions which mark the death of high mass stars. They are rapidly rotating neutron stars that 
emit large amounts of high-energy electromagnetic radiation. The radiation emanates from the north and south poles of the neutron star 
and is observed as beams much like the light from a lighthouse. The pulses are caused by the misalignment of the star’s rotational and 
magnetic axes and appear to blink on and off at regular intervals as the magnetic poles swing around the rotational axis of the star. 

During the pulsar birth process the pulsar’s rotation axis is aligned with its velocity vector (e.g. Johnston et al., 2005). Whether the orientation 
of the magnetic and rotational axes align at birth and/or whether they align with time has been the subject of controversy. Observational 
evidence seems to support the view that the magnetic and rotation axes align over time (e.g. Tauris & Manchester, 1998), although there 
have been claims for no evolution and even theoretical reasons for counter-alignment. Understanding this issue is important, not only for 
theoretical considerations of how braking torque works in neutron stars, but also for evolutionary models and for pulsar surveys generally, 
such as those planned for the Square Kilometre Array.

Some pulsars show interpulses, i.e. two radio pulses are observed per stellar rotation. These neutron stars are thought to have a large 
angle between their rotation and magnetic axis (see Figure 1) and are called orthogonal rotators. We realised that the population of pulsars 
with interpulses is a powerful probe of pulsar beam properties, because it gives a good count of how many orthogonal rotators there are 
in the population. We searched the literature to obtain a complete census of the interpulse population. In total we found 27 pulsars with 
a reported interpulse from a total sample of 1487 pulsars, i.e. 1.8% of the population. This includes three weak interpulses which were 
found in sensitive observations with the Parkes telescope (Weltevrede & Johnston, 2008b).

Figure 1: Left: The basic beam geometry of radio pulsars. The magnetic axis makes an angle  with the rotation axis.  
If  is close to 90° it is possible to see the radio beams from both magnetic poles of the pulsar. Right: The pulse profiles of the three pulsars for which we 
discovered an interpulse.
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Radio emission from pulsars arises from a few hundred kilometres above the magnetic poles of the neutron star. Only the field lines which 
penetrate the so-called ‘light cylinder’ produce radio emission, making the opening angle of the beam a function of the pulsar spin period. 
Therefore the fraction of pulsars with interpulses should be a function of the spin period. 

We tested the number of observed pulsars with interpulses under different scenarios of rotation and magnetic axis alignment to see which 
model most closely predicted the numbers observed in the literature. If the angles between the magnetic and rotation axes of pulsars is 
simply random, we concluded that the observed fraction of pulsars with interpulses is too low by a factor of at least two. For the fast rotating 
(young) pulsars this is even worse. Introducing an alignment timescale for the pulsar beam can solve this, because this makes older (slow) 
pulsars less likely to show an interpulse. By setting the alignment timescale to 70 Myr, the model successfully predicts the observed under 
abundance of long period pulsars with interpulses (see Figure 2) and the total fraction of pulsars with interpulses. This alignment timescale 
is comparable with the timescale derived using entirely different methods involving polarization measurements by Tauris & Manchester 
(1998). Our conclusions are therefore an important addition to the existing evidence for alignment.

Figure 2: The histogram (red solid line with steps) shows the observed cumulative distribution of pulse periods of the pulsars with interpulses. The distribution 
indicates the fraction of pulsars with interpulses y which have a period less than x. The lowest red solid curve shows the cumulative period distribution of all 
pulsars (excluding the millisecond pulsars). Compared with the period distribution of all pulsars (lowest curve) there are relatively many more short period 
pulsars with interpulses. The blue curve shows the distribution for the pulsars with interpulses predicted by our model, which includes alignment of the 
magnetic axis over time.

If alignment of rotation and magnetic axes occurs over time and is not constant over the life of the pulsar, this has some important 
consequences for pulsar population studies, evolutionary models and pulsar searches, for two reasons. Firstly, the beaming fraction is 
affected by the alignment of pulsar beams over time. The beaming fraction is the fraction of the celestial sphere swept out by the beams of 
a pulsar, i.e. the probability that a pulsar is observable for any random line of sight. Alignment makes old pulsars (with more aligned beams) 
harder to find and makes the inferred total population of pulsars about twice as high than if beam evolution were not important.

Secondly, one can ask the more fundamental question of what alignment implies for the spin down of pulsars. Alignment must be the result 
of the braking torque, hence it is related to the spin down. If the torque can change the angle between the magnetic and rotation axes, it 
seems reasonable that the torque also depends on this angle. Such dependence of the spin-down implies that standard formulae for things 
like the magnetic field strength, the characteristic age and spin down energy loss rate of pulsars are not correct. Future instrumentation, 
such as the Square Kilometre Array, will greatly increase the numbers of observed pulsars, enabling the possibility of distinguishing between 
models with different beam shapes and different functional forms for the evolution of the angle between the magnetic and rotation axes. 
This will contribute to a better understanding of how torques in neutron stars work. A full description of this research can be found in 
Weltevrede & Johnston, 2008a.
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 Multiwavelength observations of southern hot molecular 
cores traced by methanol masers – I. Ammonia and 24 Ghz 
continuum data.
Steve Longmore (Harvard)

Massive stars play a key role in shaping our Galaxy as well as playing a fundamental part in the early evolution of the Universe. These cosmic 
powerhouses drive the energy cycles in galaxies including our own. As a major source of turbulence (through outflows and supernovae) and 
prodigious ultraviolet radiation, they pour energy into the interstellar medium. Yet, their death, as supernovae produce the heavy elements 
that act as Galactic cooling mechanisms, as well as providing the material that may form planetary systems. 

The degree to which massive stars influence the physical and chemical state of a galaxy depends directly on the formation rate of the 
massive stars within the galaxy. However, despite much effort to understand the formation process, it remains enigmatic. It is both difficult 
to observe during the crucial early stages of evolution and the theoretical problem is complex. Observationally, the problem is three-fold: 
(1) massive star formation regions are relatively rare and short-lived, making it difficult to catch them in the act of forming; (2) there are 
few nearby examples and they form in close-packed clusters, so high-resolution observations are required to study them in detail; (3) they 
are obscured by large amounts of dust for a large fraction of their lifetimes.

Although short in astronomical terms, the formation time scale for massive stars is long enough that observations of an individual massive 
star formation region only provides a snap shot of the formation process. We therefore need to determine the relative evolutionary stage 
of different regions to build up a full picture of the whole process. Observationally, massive star formation regions tend to be placed into 
broadly defined groups such as compact, ultra-compact and hyper-compact HII (ionized hydrogen) regions and warm or cold molecular 
cores, depending on the physical properties of the gas. However, it is not clear if the discrete nature of the formation process implied by 
this grouping is a physical reality (suggesting each of the currently defined groups represents a relatively long-lived stage which quickly 
transitions to the next stage), or if the formation process is in fact more continuous.

To develop our understanding of the early evolutionary stages of the massive star formation process, we have completed an observing 
program with the Australia Telescope Compact Array (ATCA) towards a sample of 21 regions which, from their very high luminosity and 
presence of methanol maser emission, are thought to be massive star formation regions at an early evolutionary stage. The aim is to derive 
the physical properties of the molecular and ionized gas in these regions and see how accurately it is possible to determine their relative 
evolutionary stages.  We used the ATCA to observe multiple transitions of the ammonia molecule. Ammonia is an excellent probe of the 
physical and dynamical properties of dense molecular (cool) gas. Simultaneously we observed the continuum emission at 24 GHz from 
regions of thermally ionized (hot) gas. ATCA is unique in that it is the only facility with the capability to perform these observations with 
access to the Southern sky from where the bulk of our Galaxy is visible.

We detected 41 sites or ‘cores’ of molecular gas towards the 21 target regions. Utilising the quantum mechanical properties of the ammonia 
molecule to interpret the observed strength of different spectral lines (or ‘transitions’), we derived the column density (measure of the 
number of ammonia molecules along a given line of sight) of ammonia and the temperature of the gas. In addition, the high frequency 
precision of the observations allowed us to determine the gas dynamics via the Doppler shift of the spectral lines. As the gas ionized by 
the young massive star is expected to expand with time, the observed size and strength of the continuum emission was used to derive the 
density and hence relative age of the ionized gas in the different regions.

We found the physical properties of the cores varied according to their association with methanol maser and 24 GHz continuum emission, 
and could be split into 5 different groups. In general, the molecular gas was seen to heat up and become less quiescent (more agitated) 
as follows: ammonia-only cores (Group 1); ammonia cores associated with only methanol maser emission (Group 2); ammonia cores 
associated with 24 GHz continuum and methanol maser emission (Group 3); ammonia cores associated with 24 GHz continuum emission 
only (Group 4) and cores with 8 and 24 GHz continuum emission but no ammonia emission (Group 5). This trend from cold and quiescent, 
to warmer and more agitated, is exactly what is predicted to happen to the natal cocoon of molecular gas surrounding a forming massive 
star as the star switches on and begins injecting its prodigious energetic output into the surrounding gas. We therefore argued that the 
cores in the different groups are at different evolutionary stages from youngest to most evolved in order from group 1 to 5. However, 
while a strong trend was seen for the groups as a whole, on a core-by-core basis the trend was, in fact, more continuous. This suggests 
the evolutionary scenario proceeds smoothly through the various stages rather than in several relatively long-lived stages which quickly 
transition to the next stage.

So we have now successfully identified a sample of young massive star formation regions at well-constrained evolutionary stages, and 
are therefore in a position to investigate how different aspects of the formation process (e.g. the fragmentation of the parent molecular 
cloud, disks/outflows) develop with time. We have pin-pointed a sample of regions with very cold (only 10 - 15 degrees above absolute 
zero!) and quiescent molecular gas which are excellent candidates for massive star formation regions at the earliest evolutionary stages. 
Follow-up observations of these will further reveal the initial conditions required for massive star formation. Finally, with many large surveys 
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underway to find sites of young massive star formation, we have demonstrated using the ATCA a simple method of approximating their 
relative evolutionary stage using a small number of easily measurable tracers.

Figure 1: Left: 3-colour near-infrared image at wavelengths of 1.2, 1.8 and 2.2 microns (blue, green and red, respectively) taken with IRIS2 on the Anglo 
Australian Telescope of the massive star formation region G316.81-0.06, illustrating the complexity typical of such regions. A cluster of young stars to 
the right hand side of the image is found in close proximity to the bright, red region at the image centre where a new generation of massive stars are just 
beginning to form. The “dark lane” running through the image shows where the background star light is being obscured by dust.

Right: Zoom-in of the red-boxed region in the left image. The green contours show the location of the cold, dense gas traced by the ammonia emission, 
while the red contours show the location of the hot ionized gas traced by the 24 GHz continuum emission. The blue cross and box shows the position of the 
methanol maser emission and 8 GHz continuum emission, respectively. For each of the 21 observed regions we split the emission into groups depending on 
whether we saw a) only dense molecular gas, b) only hot ionized gas, or, c) both dense and hot gas at the same location and whether this was coincident 
with methanol maser emission. As explained in the text, we found significant differences in the physical properties of the gas in the different groups.
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The scattered debris of the Magellanic Stream.

Tobias Westmeier and Bärbel S. Koribalski (CSIRO ATNF)

Spanning more than half the sky, the Magellanic Stream and the Leading Arm are among the most prominent gaseous structures in the 
neighbourhood of the Milky Way. They are widely believed to be the result of tidal interaction between the two Magellanic Clouds and the 
Milky Way (Yoshizawa & Noguchi, 2003), although ram-pressure interaction could have played a significant role in their formation and 
evolution (Mastropietro et al., 2005). The Magellanic Stream was first studied over its entire extent by Mathewson et al. (1974), who also 
noticed its association with the Magellanic Clouds.

Here we report on the detection of an extended, filamentary population of compact neutral hydrogen (HI) clouds most likely connected with 
the Magellanic Stream (Westmeier & Koribalski, 2008). 

The original aim of our project was to search the HI Parkes All-Sky Survey (HIPASS) for a diffuse cosmic web filament connecting 
the nearby Sculptor group with the M31 group. To do this we searched a large area on the sky (see Figure 1) for diffuse  
HI emission in HIPASS. The studied area covers about 3% of the entire sky.

We did not find any evidence for a diffuse HI filament connecting the groups but there are numerous high-velocity clouds (HVCs) in this 
region of the sky (see also, e.g., Putman et al., 2002 and 2003) that appear to be associated with the Magellanic Stream that runs across 
part of the area studied. We identified 153 potential HVCs, most of which are fairly compact with typical angular diameters of only 20 
to 30 arcminutes (full width at half maximum). An HI column density map of high-velocity gas in the entire region, based on the Leiden/
Argentine/Bonn survey, is shown in Figure 1 with the detected HVCs overprinted as the black contours. Apparently, their distribution is not 
homogeneous, but concentrated in filamentary groups which have been labelled with capital letters in Figure 1. Most of these filaments 
have approximately the same orientation, running from the north-west to the south-east parallel to the Magellanic Stream. This morphology 
suggests a common origin of the HVCs and a possible association with the stream.

Further evidence for a connection between the detected HVCs and the Magellanic Stream is provided by the kinematics of 
the clouds. Figure 2 shows the radial velocity distribution of the HVCs as a function of declination. In the local standard of 
rest frame (LSR, upper panel) we observe a strong velocity gradient of about 3 kms−1 per degree. After conversion into the 
Galactic standard of rest (GSR, lower panel) this gradient completely disappears, demonstrating that the velocity gradient 
observed in the LSR frame has simply been caused by the projection of the rotation of the Galactic disc. In fact, all HVCs have 
approximately the same GSR velocity with a mean value of v

GSR
 = –203.0 kms−1 and a remarkably small dispersion of only  

43.5 kms–1. Furthermore, the velocities of the HVCs are very similar to those observed along the Magellanic Stream (red crosses in  
Figure 2), suggesting an association of the clouds with the Magellanic Stream.

A comparison of our results with the numerical simulations of Gardiner & Noguchi (1996) provides additional evidence for the origin of the 
HVCs. In their simulations, the Magellanic Stream and the Leading Arm were formed during the previous perigalactic passage of the Small 
Magellanic Cloud about 1.5 Gyr ago which approximately coincided with a close encounter between the two Magellanic Clouds. Their model 
stream consists of two separate parts, a denser main stream which can be identified with the one observed in neutral hydrogen, and a 
secondary stream with lower surface density which is not observed in HI. A comparison with figure 6 of Gardiner & Noguchi (1996) reveals 
that the location of the secondary stream coincides with the population of HVCs that we found in HIPASS. Therefore, the discovered HVC 
filaments could be the neutral part of the faint secondary stream predicted by the simulations of Gardiner & Noguchi (1996). In this case, 
they would have formed about 1.5 Gyr ago together with the main filament known as the Magellanic Stream.

In addition, Sembach et al. (2003) detected high-velocity oxygen VI (OVI) absorption against three quasars in the northern part of our field. 
In all three cases, the radial velocities of the OVI absorbers are similar to those of the HVCs found in HIPASS, suggesting that the HVCs are 
condensations within a much more extended filamentary network of diffuse and mainly ionized gas. In the case of collisional ionization, 
OVI reaches its highest ionization fraction at a temperature of about 3 ×105 K (Sutherland & Dopita, 1993). Therefore, the OVI absorbers 
probably trace the interface region between the warm neutral gas of the Magellanic Stream and the highly-ionized Galactic corona.

In summary, our results suggest that the detected HVCs are part of an extended network of neutral and ionized gas filaments associated 
with the Magellanic Stream. Consequently, the Magellanic Stream would be much more extended than generally believed, with some of 
the clouds being as far away as 20° from the original stream. A more extensive study of HIPASS data is under way to map the entire 
extent of the HVC filaments and investigate their connection with other HVC complexes on the sky. In addition, we are planning to follow 
up observations of some of the clouds with higher angular and spectral resolution using the ATCA. This will allow us to derive the physical 
parameters of the HVCs and possibly to estimate their distances.
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Figure 1: HI column density map of high-velocity gas in a large area on the sky based on the Leiden/Argentine/Bonn survey. The HVCs found in HIPASS are 
overprinted as the black contour lines. The identified HVC filaments are labelled with the capital letters A–E. For this project we studied the region of 0h00m 
to 1h30m in right ascension and -30° to +25° in declination
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Figure 2: Position-velocity diagrams of the detected HVCs (blue dots) in the Local standard of rest (LSR, top) and Galactic standard of rest (GSR, bottom).  
Five Sculptor group galaxies found in the region are also plotted. The red crosses show the velocities at eight positions along the nearby Magellanic Stream. 
The solid blue line is a linear fit to the data, and the capital letters indicate the declination ranges of the filaments outlined in Figure 1.
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Detection of compact radio emission from Circinus X-1 with 
the first Southern hemisphere e-VLBI experiment.

Chris Phillips (CSIRO ATNF)

Recently the Galactic X-ray binary Circinus X-1 (Cir X-1) has returned to a high flaring state at radio wavelengths, 
last seen in the period 1975–1985. Flares as strong as 1 Jy at 3.5 cm wavelength have been observed in the period  
August 03 – November 26 2006 with the Hartebeesthoek Radio Astronomy Observatory 26-m antenna (Nicolson, 2007).  
The Cir X-1 flares follow a 16.6-d period (Kaluzienski et al., 1976), and the source has been modelled as an eccentric binary 
system with a compact object in orbit around an OB supergiant, where the flares result from the high mass transfer near periastron  
(Haynes et al., 1978; Murdin et al., 1980). 

The most compact radio structure in Cir X-1, near the site of acceleration of the particles injected into the jet seen on larger scales, 
has been previously observed by Preston et al. (1989 and 1983) who undertook very long baseline interferometry (VLBI) observations 
at 2.3 GHz in pre-flare and flaring states in 1980 and 1982, respectively. In both observations the flaring source was unresolved on the 
Tidbinbilla–Parkes baseline but completely resolved on the Australia–South Africa baseline. This yielded limits on the size of the flaring 
region of between 1.5 and 15 milliarc second (mas), but in the pre-flaring state, the source was completely resolved with a size in excess 
of several hundred mas. 

Real-time VLBI observations, so-called e-VLBI, were made of Cir X-1 at 1.6 and 8.4 GHz over three consecutive days immediately following 
periastron passage (March 23, 24 and 25 2007) using up to four radio telescopes from the Australian Long Baseline Array (LBA). These 
observations represent the “first-light” of the LBA e-VLBI instrument, dubbed PAMHELA (Parkes ATCA Mopra Hobart Electronic Longbaseline 
Array), the first such instrument in the Southern hemisphere. For an overview of e-VLBI developments with the LBA, see the LBA status 
report on page 48.

At 1.6 GHz Cir X-1 was detected with a flux density of approximately 10 mJy on the short sensitive baselines involving 
Parkes or the ATCA, but only an upper limit of 4 mJy (1-h integration 3 sensitivity) can be estimated on the least sensitive 
long baselines involving Hobart. Figure 1 shows an image of the 1.6 GHz data after excluding the Hobart baselines.  
The signal-to-noise ratio is sufficiently high that we determine that the compact component in Cir X-1 is marginally resolved. Model-fitting 
of the data as a single circular Gaussian component gives a total flux density of 11.0 mJy and a full width half maximum (FWHM) of  
60 ± 15 mas. 

At 8.4 GHz the source was detected with approximately 5 mJy on the single short baseline (ATCA–Mopra) and an upper limit of 6 mJy is 
estimated on the long baselines to Hobart. Due to the limited data, an image of the compact source at 8.4 GHz was not possible. From 
the angular resolution of the longest baseline on which the source is detected and appears unresolved, the source size at 8.4 GHz must 
be less than approximately 60 mas.

The e-VLBI observations described here took place between 12 and 70 h after the time of the predicted flare, with the compact 
source detected during all observations. The Preston et al. (1983) 2.3 GHz VLBI campaign was spread over the six-day 
duration of a strong flare, and the variable component was detected during all of the observations, although no component was 
detected during the pre-flare period. They set angular size limits of between 1.5 and 15 mas during both the 1980 and 1982 
flares, and on each occasion detected no compact component during the pre-flare period, implying a size of several hundred 
mas, or a compact component below their sensitivity limits. For comparison, we find the size of the compact source to be  
60 ± 15 mas at 1.6 GHz and <60 mas at 8.4 GHz. We find that the correlated flux density at 1.6 GHz on short baselines is 11 mJy and 
at 8.4 GHz is 5 mJy, significantly weaker than seen in the 1980s by Preston et al. (1983). 

An explanation for all existing VLBI data is that there is a weak, quiescent, compact but non-variable component with 
an intrinsic angular size of about 35 mas. This would have been weak and partially resolved at 2.3 GHz by Preston et al.  
(1989 and 1983) and hence not detected in the pre-flare period of those observations. However, with the increased e-VLBI sensitivity, 
this component would itself be scatter-broadened at 1.6 GHz, and little broadened at 8.4 GHz, so could fit the e-VLBI size estimates.  
The maximum scatter-broadened angular size expected at 1.6 GHz is 50 mas, predicted assuming a power law with index 2.2 consistent 
with a 35 mas angular size at 2.3 GHz. This would be consistent within the errors with our measurement of 60 mas at 1.6 GHz. Given 
the complex jet-like nature of Cir X-1 close to the flaring component seen before by Tudose et al. (2006), this scenario is possible.  
This suggestion can be readily tested with further sensitive e-VLBI observations and imaging during both the pre-flare and flare periods.

As the first Southern hemisphere e-VLBI experiment, this work is a significant starting point for future investigations of radio sources that 
require rapid VLBI follow-up, typically transient radio sources like X-ray binaries such as Cir X-1, gamma-ray burst afterglows, or extreme 
scattering events. In particular, in the Southern hemisphere, PAMHELA could usefully work in tandem with ASKAP. ASKAP is designed for 
fast survey science and will likely detect many radio transients that will require rapid follow-up using PAMHELA.
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Figure 1.  e-VLBI image of Cir X-1 at 1.6 GHz. Peak flux density is 7.1 mJy/beam with a beam of 183 mas × 56 mas position  

angle – 70°. Contours are at ±0.35, 0.70, 1.40, 2.80 and 5.60 mJy/beam. The image rms noise is 0.2 mJy/beam.  
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The Australia Telescope 20 Ghz (AT20G) survey: the Bright 
Source Sample.

Marcella Massardi (SISSA/ISAS, ATNF CSIRO) and Ronald D. Ekers (ATNF CSIRO) on behalf 
of the AT20G group.

The Australia Telescope Compact Array has recently completed a blind survey of the whole southern sky at 20 GHz.  This will be called 
the AT20G Survey.

Our knowledge of the high frequency (> 5 GHz) radio source population is poor, because high frequency surveys are very time consuming 
and no high frequency radio surveys have covered a large area of the sky.  Such surveys are critical for the interpretation of data on the 
microwave background radiation from the Big Bang now being measured with the NASA WMAP satellite.  This will be even more important 
for the more sensitive Plank satellite which will be launched by ESA in 2009. 

The radio sources found at high frequencies trace the current activity of the black holes found in the nuclear regions of 
galaxies and quasars.  Most of our knowledge of extragalactic radio sources is based on surveys at frequencies below a 
few GHz. These surveys are dominated by powerful sources with steep-spectrum optically-thin synchrotron radiating lobes.   
The flatter spectrum cores in the nuclei of these radio galaxies and Quasi-Stellar Objects (QSOs), which will dominate at higher frequencies 
are a minor component of the low frequency surveys.  

Cosmic Microwave Background (CMB) studies, boosted by the on-going WMAP mission and by the ESA Planck mission, require an accurate 
characterization of the high frequency properties of foreground radio sources both in total intensity and in polarisation. Radio sources are 
the dominant contaminant of small-scale Cosmic Microwave Background anisotropies at millimetre wavelengths: their Poisson contribution 
to temperature fluctuations is inversely proportional to the angular scale, while the power spectra of the Cosmic Microwave Background 
and of Galactic emissions decline at small scales.  A high frequency catalogue of radio sources complete down to low flux density levels 
over a large area, complemented with a good characterization of source properties, can be used to correct the contaminating effect. 

The AT20G Survey exploited the ATCA fast scanning capabilities and the 8 GHz bandwidth of an analogue correlator installed on three ATCA 
antennas.  The wideband analogue correlator for the 20 GHz survey was discussed by Staveley-Smith and Wilson in the ATNF Newsletter, 
October 2002.  Nearly 6000 sources down to a flux density of 50 mJy at 20 GHz have been detected (Figure 1).  

Candidate sources detected in the blind scan have been followed up at 20 GHz (to confirm the detection and measure accurate flux densities 
and positions) and at 8.4 and 4.8 GHz (to investigate the spectral properties of the sources).

We have developed a fully automated custom analysis pipeline based on Miriad tasks to edit, calibrate, and reduce the data for all the 
follow-up observations. This procedure has been developed to ensure consistent data quality in the final catalogued data. After an initial 
manual inspection of the data to flag any bad periods, the pipeline generates the calibration solutions, calibrates the data and estimates 
source parameters and errors. The final result is a list of confirmed sources with all the available information and images in total intensity 
and polarisation for each epoch and for each frequency.

The Bright Source Sample (BSS, Massardi et al., 2008) is a complete and flux limited subsample of 320 extragalactic (Galactic 
latitude larger than 1.5°) radio sources south of declination –15° which have 20 GHz flux densities above 0.5 Jy.  Of the  
320 sources, 218 have near simultaneous observation at 4.8 and 8.6 GHz. 

The colour-colour plot (Figure 2) is the comparison of spectral indices  (S  v) at low and high frequencies.  This sample is very 
different from the low-frequency radio source surveys which have the well known steep (falling) single power law spectra.  There 
are only a small fraction of such sources (along the 45° dotted line in Figure 2).  The majority of the AT20G sources are not power 
law at all and show a variety of spectral behaviours. The broad distribution of the sources is also clear evidence of the unreliability of 
simple extrapolation to high frequency using low-frequency spectral indices and assuming a simple power law spectrum.  The sample 
is composed mainly of flat spectrum sources associated with galactic nuclei (85% of them have 

8
20 >– 0.5).  There is an overall 

steepening towards the higher frequencies (see the large number of sources with 
8

20 < 
5

8 in Figure 2).

Full polarisation was measured for all AT20G observations and 213 of the BSS sources had polarisation detected at 20 GHz. The median 
fractional polarisation for this 20 GHz sample increases with frequency from 1.7 and 2.0 % at 4.8 and 8.6 GHz up to 2.5% at 20 GHz. 
Ongoing analysis of the full sample confirms two trends noticed in the BSS; the polarised fraction increases at lower flux levels, and 
increases with steeper (falling) spectral index.  However the BSS the simultaneous spectra (Figure 3) show that there is no clear relation 
between the spectral properties of the total intensity and the spectral properties of polarised flux.  A number of different mechanisms are 
involved: Faraday depolarisation, multiple components with different spectra, and optical depth. 
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The optical identification statistics are strikingly different from the low frequency samples (Sadler et al., 2006).  240 of the 251 BSS 
sources with Galactic latitude larger than 10° have an identification in optical bands (SUPERCosmos database).  This corresponds to an 
overall identification rate of 96% with galaxies or QSOs brighter than B ~ 22 compared to 30% for a typical low frequency sample.  77% 
of the identifications are with QSOs.  An estimation of redshift is available for 186 sources and the median redshift of the BSS is 1.20 for 
QSOs and 0.13 for galaxies.

This survey will be of crucial interest for the next generation telescopes, to provide good calibrators, and for the CMB-targeted missions, 
as a test for point source detection techniques, as a help in point source removal in any component separation exercise and as a list of 
candidate pointing, flux and possibly polarisation calibrators.

A number of related projects studying several aspects of extragalactic and Galactic sources properties are underway.  
Ultra-compact HII regions have been identified among the Galactic sources and 3 mm and 7 mm observations obtained (Murphy et al., 
in preparation). For the extragalactic sources we also have 7 mm and 3 mm observations (Sadler et al., 2006), and we are studying the 
polarization (Burke et al., in preparation) and variability. A paper describing the methods used for the survey, its completeness, and a web 
access to the survey results at any point in the sky are in progress. The full sample will be published early next year. 

The AT20G is a large collaboration linking, through its people, many institutions around the world. The main team comprises: Ronald D. 
Ekers (ATNF), Marcella Massardi (SISSA-ISAS, Italy, and ATNF), Tara Murphy (University of Sydney, Australia), Roberto Ricci (University of 
Calgary, Canada), Elaine M. Sadler (University of Sydney, Australia), Sarah Burke (Swinburne University of Technology, Australia), Rajan Chhetri 
(University of New South Wales, Australia), Gianfranco De Zotti (INAF-OAP, Italy), Philip G. Edwards (ATNF), Paul J. Hancock (University of 
Sydney, Australia), Carole A. Jackson (ATNF), Michael J. Kesteven (ATNF), Elizabeth Mahony (University of Sydney, Australia), Bruce Partridge 
(Haverford College, USA), Christopher J. Phillips (ATNF), Lister Staveley-Smith (University of Western Australia, Australia), Ravi Subrahmanyan 
(Raman Research Institute, India), Mark A. Walker (MAW Pty Ltd, Australia), Warwick Wilson (ATNF) and Paul Roberts (ATNF).

 

Figure 1: Equal-area projection of the distribution of AT20G sources.  BSS sources are coloured red. The dotted lines indicate the regions of Galactic latitude 
b = ±10º and the Galactic plane. 
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Figure 2: Colour-colour radio plot for the 218 sources with flux density > 0.5 Jy with near simultaneous observations at 20, 8, and 5GHz. 

Figure 3: Examples of the large variety of spectral behaviour for a set of point sources demonstrating that there is no clear relation between the spectral 
properties of total intensity and polarised flux. Low frequency values refer to data from Sydney University Molongolo Sky Survey (SUMSS) (0.843 GHz) and 
NRAO/VLA Space Survey (NVSS) (1.4 GHz) catalogues. Total intensity from this study is represented by squares and polarisation by diamonds. Triangles 
correspond to the fraction of polarisation. Total intensity from SUMMS and NVSS is represented by small squares and polarisation by small diamonds.

Further information is on the webpage

http://www.atnf.csiro.au/research/AT20G/
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ATNF Operations

Planning for the future

A major challenge for the Australia Telescope National Facility (ATNF) today is to plan our future operations. By 2012 the Australia Telescope 
National Facility will be operating four observatories; our current facilities: – the Australia Telescope Compact Array, the Parkes and Mopra 
radio telescopes – and the Australian SKA Pathfinder telescope (ASKAP), now under construction.

At the ATNF we are now planning the changes to our Operations that will enable us to operate ASKAP whilst also continuing to be a leader 
in radio astronomy and to carry out world-class research with our current facilities. These requirements, together with a limited budget for 
recurring operations, have led to an extensive period of planning for our future ATNF Operations. 

In mid-2007, after an extensive internal review of our Operations theme, the ATNF Leadership Team (ALT) set up two working groups to 
discuss possibilities for a future operations model. The Science Operations Working Group (Chair: Jessica Chapman) and the Engineering 
Operations Working Group (Chair: Brett Dawson) were set up to represent a broad range of experience and perspectives within the ATNF. 
Group members consulted with a wide range of individuals and organizations and compiled a review of operations at other facilities. 

In September 2007, the two working groups provided internal reports to the ATNF Leadership team (ALT). Based on these reports the ALT 
prepared a document, Future ATNF Operations, and this was discussed with the ATNF Steering Committee in December 2007. 

As a result of this process the ATNF committed to making the following changes:

Restructure Operations staff into two “streams”, Science Operations and Engineering Operations;•	

Establish a Science Operations Centre (SOC) at Marsfield;•	

Streamline supported observing modes and telescope scheduling.•	

While there is still a great deal of planning and consultation to be done, these changes can be thought of as providing a framework for 
future ATNF operations.

Observatory Reports 2007

Australia Telescope Compact Array (ATCA)
The Compact Array is a six-element interferometer with a maximum baseline length of six kilometres. All six antennas are outfitted with 
receivers to observe in bands between 20 cm and 7 mm, and the inner five antennas are also able to observe in the 3 mm band.

7-mm receiver installation

In 2005 preparations began to add 7-mm band receivers to all six antennas. This was co-funded by NASA, which is interested in using 
the ATCA as a back-up tracking station to the Tidbinbilla Deep Space Centre complex near Canberra for spacecraft transmitting in the 32 
GHz band.

The addition of the 7-mm band receivers to the Compact Array was achieved in 2007 during a four week shutdown (from  
26 March to 23 April).  Although primarily for the 7-mm installation, the shutdown provided the opportunity to carry out a number of other 
large projects on the array.  This included the rapid changeover of one on-line computer, installation of the last two shielded racks in the 
antenna pedestal rooms, replacement of three antenna Uninterruptible Power Supplies and the installation of five receiver translators.  The 
efforts of Narrabri and Marsfield staff in achieving all this were outstanding.

The 7-mm band covers frequencies from 30 to 50 GHz, with receiver noise temperatures of 30 to 40 K. System temperatures vary from 50 
to 60 K at the bottom end of the band, climbing to around 120 K at the top end of the band as the atmospheric contribution increases.

7-mm observations were added to the program of C007 observations of ATCA calibrators for inclusion in the ATCA calibrator database.

The 7-mm receivers are housed in the same dewar as the 12-mm and 3-mm receivers.  The translation from 12 mm to 7 mm takes about 
two minutes, and so changes to and from 7 mm take longer than changes to other bands.
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Installation of a 3/7/12mm receiver in March 2007 on Antenna 2 at the Compact Array. Ancillary systems are incorporated onto the receiver frame once the 
receiver is in place in the vertex of the antenna. Credit: Graeme Carrad, CSIRO

Following the installation of the 7-mm receivers, several tracking passes for NASA’s Jet Propulsion Laboratory (JPL) were undertaken to 
demonstrate the system performance. The tests have been made using the Ka-band (32 GHz) beacon on the Cassini satellite, in orbit around 
Saturn. During the first pass, on 11 May, the array performance exceeded the specification of giving equivalent performance to a DSN  
34-m antenna. Given the total collecting area of the array is equivalent to a 54-m diameter dish this may seem straighforward, but the 
broad band 30 to 50 GHz receivers which optimize the astronomical flexibility of the ATCA do not match the performance of the narrow 
band 32 GHz feeds on the DSN 34-m antennas. There are also small losses in phasing up the array, which must be done in near-real-time 
with no downlink data loss by self-calibrating on the satellite signal. 

Initial tests indicated that self-calibrating on the satellite signal with a 4 second cycle time worked well most of the time, but that there 
were still occasional short fluctuations that appeared to NASA as dropouts in the signal. After a number of quickly arranged trials, it became 
possible to reduce the correlator cycle time to 1.024 seconds to keep up with atmospheric phase variations at 32 GHz. Subsequent tracking 
passes were used to test all aspects of the operations and data flow to JPL (via Tidbinbilla) in readiness for satellite tracking next year.  
The successful demonstration of the array’s ability to track, phase-up, and transfer data is due to significant contributions from Warwick 
Wilson, Mark Wieringa, and the electronics and receiver groups.  The assistance of Tidbinbilla and JPL staff in testing and debugging also 
deserve acknowledgement.
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Narrabri systems and developments

Installation of dry air systems to eliminate moisture build up on the 12-mm receiver horn on the antennas is now complete.   
In addition, dry air is fed into the millimetre conversion box to prevent the possibility of moisture degradation of the  
InP MMICs. 

For many years the performance of the polarizers in the 20/13-cm feed horn has been known to result in asymmetric beamwidths for the 
two linear polarizations at 13 cm, frustrating efforts for polarimetric observations in this band.  A prototype replacement for the orthomode 
transducers has been installed on antenna CA04, and first tests indicate a dramatically improved performance.

Set-up for ATCA millimetre observing has been simplified by a new command in the caobs computer window, chklev, which provides automatic 
level setting of the millimetre splitter module power levels and the coarse attenuators.  Antenna CA01 continued to display occurrences 
of the azimuth oscillation problem seen in previous years. Tuning of the drives was not able to eliminate the problem, and more detailed 
monitoring of the interplay between the feedback loops involved in the drive systems was commenced.

The 2007 millimetre season was a successful one, with observers very pleased with the new 7-mm receivers. The continuation 
of dry conditions may not have helped the local farming community, but did result in few interruptions to the scheduled 
millimetre observing.  The millimetre season ran a little longer than usual due to demand from observers. A maintenance block in  
mid-October was used to replace the millimetre package on antenna CA02 with a new system, which included a 3-mm noise diode, which 
will enable 3-mm polarization observing to be undertaken.

Preparations for the installation of the Compact Array Broadband Backend (CABB) proceeded, with antennas CA01 and CA05 being the 
first to be equipped. CABB will provide an increase in observing bandwidth by a factor of 16, yielding a four-fold improvement in sensitivity 
for continuum observations.

It is a requirement that new visitors to the site undergo a safety induction.  In 2007 the safety induction was made available on-line, with 
each page of information followed by a multiple choice question-and-answer. The on-line inductions have the advantages of enabling visitors 
to do them in their own time and at their own pace, and without the need for local staff to track down each visitor after their arrival.

Remote observing

During the 2006OCT semester the ATNF trialled a relaxation of the requirements for ATCA remote observing. While still requiring astronomers 
to have observed with the ATCA in person at Narrabri within the previous 12 months other restrictions on the amount of remote observing 
within any given time interval were relaxed. Following this trial, we polled observers who had observed remotely, Duty Astronomers during 
these periods, and ATNF staff to determine the success of the trial. There was general approval among observers of the relaxed conditions, 
though with an acknowledgement that observing in person was important for students to develop their understanding of interferometry 
and synthesis imaging. 

Observers at the ATCA appreciated changes made during the year to the layout of the library and observer areas. The upgrade of the 
coffee machine was another welcome improvement.  The lodge lounge and kitchen were also modified to make better use of the available 
space.

Outfitting of the antennas with synchronisers enabled seamless transfer between mains and generator power which was matched with 
periods of peak energy demand across NSW in June and July. Turning on the site generators during peak periods eased overall demand, 
gave the generators a short work-out at full load, as required from time to time, and gained some reimbursement for our efforts.

Mopra developments

The HOPS (H
2
0 Southern Galactic Plane Survey) team undertook a pilot study late in 2006 and demonstrated that observing at 12-mm over 

summer nights could be carried out productively, paving the way for a long-term 12-mm survey over the next few summers.

Mark Leach and Warwick Wilson worked on MOPS (MOPra Spectrometer) early in the year, including improvements to the linearity of power 
levels across the band and to the 12-mm calibration.  The 3-mm observing season at Mopra kicked off at the end of April, with some 
pointing issues early in the season able to be quickly resolved.  The Mopra User Manual was overhauled, thanks mainly to the efforts of 
Nadia Lo and Balt Indermuehle.

Mopra observing continued to be conducted from Narrabri, and the Mopra corner of the observers area was given a new lick of paint and 
a more open feel. 

The millimetre season ended successfully in mid-October.

Noteworthy events
The Australia Telescope National Facility (ATNF) Steering Committee held their annual meeting at Narrabri in May. The first day of their 
meeting coincided with an array reconfiguration, and so the committee was treated to morning tea on antenna 5 as it was driven the 1.2 
km from its 1.5C station post to its H214 site.
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A successful deconstruction derby was held in the Visitors Centre in early June. A couple of dozen enthusiastic young volunteers reduced 
old laptops and electrical equipment collected from several CSIRO sites, including a sizeable contribution from CSIRO Plant Industry at 
Myall Vale, to its constituent parts.

The Observatory also hosted visits from the ATNF Leadership Team in June, ASKAP (Australian SKA Pathfinder) industry partners in August, 
and from CSIRO Chief Executive, Geoff Garrett, in October. Geoff spoke to staff about CSIRO’s new Strategic Plan, and took a keen interest 
in chatting with visiting observers while on site.

During the year we welcomed to the Observatory Balt Indermuehle as millimetre operations scientist, and Christoph Brem, visiting as an 
occupational trainee for a year from Switzerland. In August we bid farewell to Eric Darcey, who moved on to a position in TAFE.

We were pleased to have Dilini de Silva, who was a vacation student at the ATCA last summer, come back to Narrabri for 
the Industrial Affiliates Program component of her engineering degree. Dilini worked in the electronics group, developing a 
test rack for both manual and automated testing of the Dataset units used for control and monitoring throughout the array.   
We also enjoyed having Damien Labbe visit from France for an internship as part of his Masters of Astrophysics. Damien worked with 
Michael Dahlem on ATCA data reduction, and was able to fit in visits to Mopra and Parkes during his stay.

Parkes Observatory report
Operations proceeded smoothly and successfully throughout the year without any serious interruption (See page 14).

Digital Filterbank

The highlight for 2007 was the delivery in March of the new Pulsar Digital Filterbank (PDFB2). This new machine uses one 
of the first production Compact Array Broadband Backend (CABB) boards and represents a significant advance in capabilities 
over the prototype filterbank (PDFB1). The new filterbank was commissioned with a bandwidth of 512 MHz, an improvement 
over the prototype by a factor of two. It also greatly improved time resolution over the prototype at short folding periods.  
In June a CABB board with higher performance chips replaced the original board, to allow a 1 GHz bandwidth. The PDFB2 is now in regular 
use and has become the workhorse of pulsar timing at the Observatory, particularly for the Precision Pulsar Timing Array project (P456).

S-PASS

The resurgent interest in polarimetry at Parkes over the last several years continued in 2007, most notably with the commencement of the 
“S-PASS” (S-band Polarization All-Sky Survey). This ambitious survey will image the entire sky visible from Parkes in polarized emission 
at a wavelength of 13 cm (S-band, or 2.3 GHz). A primary goal of the survey is cosmological: measurement of the faint anisotropies or 
irregularities in the early Universe, from which all the familiar structures in the present-day Universe - galaxies, clusters, stars - are thought 
to have formed. Sensitive high-frequency images of the polarized Cosmological Microwave Background (CMB) taken from space by the 
Wilkinson Microwave Anisotropy Probe (WMAP) and other instruments suffer from contamination by discrete sources of polarized emission 
in the foreground.  The images from S-PASS will be used to identify and subtract these sources from the WMAP images, giving a much 
clearer view of the underlying primordial anisotropies. The results of S-PASS will be just as important in their own right, providing the most 
detailed view yet made of the magnetic field structure in the Milky Way’s disk and halo.

Pilot S-PASS observations commenced in January, with the 64-m telescope scanning repeatedly back and forth in azimuth at a rate of 
15 degrees per minute, the fastest scanning rate for a large survey that has ever been employed at Parkes, and a clear demonstration of 
the value of refurbishing the Azimuth gearboxes in 2006. The survey is now well underway with the first preliminary results looking most 
encouraging.

Receivers

The 20-cm multibeam receiver was successfully returned to service in May following completion of the second half of its refurbishment. 
 The receiver is now working perfectly, with no evidence of the microphonic instabilities seen on some beams prior to its removal in November 
2006. These instabilities were particularly deleterious for pulsar searching and appear to have been caused by a defect in the original 
manufacturing of the ortho-mode transducers (OMTs). Indeed, it seems clear that long-standing problems with low-level RFI-like modulation 
at periods of ~200 Hz in beam 8A, and possibly others seen shortly after original commissioning in 1997, were finally solved.

A new receiver cabin hoist was successfully installed on the roof of the 64-m focus cabin during May. The old hoist had given twenty-plus 
years of reliable service, but was no longer maintainable. The new hoist has a higher-rated capacity (650kg vs 500kg) allowing the heaviest 
load (the 20-cm multibeam) to be lifted with a generous margin. The new hoist also has variable speed control, rather than two-speed, and 
an option for hand-held radio remote control, which is proving operationally useful.
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Parkes open day

The Parkes Observatory had its largest-ever open days on 22 and 23 September, with about 3500 people visiting the site.

As always, the chief attraction was the free telescope tours: a rare chance for the public to spend 30 minutes getting “up close and personal” 
with an icon of Australian science in the company of a knowledgeable guide. Almost 2000 people took their chance to do this over the 
weekend. Visitors sometimes waited for more than an hour in the tour queue, but they did so patiently and with good humour. Some came 
from interstate, and some had made the trip especially for the open days: none wanted to miss out.

Visitors could round out their experience by listening to talks by ATNF staff, chatting with them in the “ask an expert” tent, seeing the 
preparations for the 12-m ASKAP testbed antenna and even flying around the telescope by helicopter. Community groups and local 
businesses provided everything from kids’ activities to alpacas; the Central West Astronomical Society set up telescopes for daytime Moon 
viewing; and visitors willing to wrap themselves in rugs were treated to an outdoor evening showing of ‘The Dish’. 

ABC Local Radio broadcast from the Observatory for several hours on the Saturday, interviewing staff about the history and achievements of the 
Parkes telescope. This both took the open day to the wider world and spurred a number of visitors into seeing the place for themselves.

The success of the open days was created by the hard work and organisational skills of the Parkes staff, with the help of volunteers from 
Marsfield and Narrabri.

 

John Reynolds, Parkes Officer in Charge, explaining to a tour group how the telescope gears work. Credit: Shaun Amy, CSIRO

The LBA
The Australian Long Baseline Array (LBA) operates as a Very Long Baseline Interferometer (VLBI) array utilising most radio telescopes 
around Australia. It includes all the ATNF antennas (Parkes, Mopra, ATCA), the Hobart and Ceduna antennas of the University of Tasmania 
and antennas of NASA’s Canberra Deep Space Communications Complex at Tidbinbilla. It also frequently operates in collaboration with 
overseas antennas, especially the Hartebeesthoek antenna in South Africa, the Kokee Park antenna in Hawaii, the Kashima antenna in 
Japan and the Shanghai antenna in China.
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Disk recording and software correlation

The S2 VCR-based recorders and the ATNF correlator were decommissioned in 2007.  All VLBI observations were recorded on hard disks. 
The LBA partners (ATNF, Swinburne University of Technology and University of Tasmania) significantly increased the available disk pool to 
more than 200 TB, sufficient to cater for all scheduled VLBI observations. At the same time, the maximum recorded data rates increased 
from 128 Mbps to 512 Mbps at all antennas and 1 Gbps at ATNF antennas, effectively doubling the LBA sensitivity.

All recorded VLBI observations were correlated by the DiFX software correlator running on the Swinburne supercomputer cluster, under 
contract with ATNF. The new system worked flawlessly, with no significant issues at correlation.

e-VLBI developments

The three ATNF observatories (Parkes, Mopra, ATCA) are connected at 2 x 1Gbps using fibre connections via the AARNET3 
Regional Network. This enables real-time VLBI correlation (e-VLBI) and much progress in e-VLBI on the LBA was achieved  
in 2007.

The Swinburne DiFX software correlator package was installed on the 30-node CPSR2 computer cluster at Parkes and modified to operate 
with real-time “streaming” inputs. A specialised interface network was developed to connect the data streams from the telescopes directly 
to the CPSR2 cluster.

In March 2007, e-VLBI capabilities were demonstrated for the first time on the LBA. The three ATNF antennas were connected 
to the CPSR2 cluster at Parkes at 256 Mbps and operated as PAMELA (Parkes-ATCA-Mopra eVLBI Longbaseline Array).  
The Hobart antenna was also added to this array, but data rates were limited to less than 128 Mbps due to the limited network capacity 
across the Bass Strait. These test observations produced the first e-VLBI paper from the LBA, which was published within weeks of the 
observations, possibly a record for a VLBI paper.

In August 2007 the Mopra telescope participated in an EXPReS demonstration during the APAN networking meeting in China. This 
demonstration also involved the Shanghai telescope and telescopes in Europe, with all data streamed at 256 Mbps to the EVN Data 
Processor at JIVE in the Netherlands. This was achieved by using a dedicated “lightpath” connection to Europe provided by AARNet under 
the EXPReS collaboration. This demonstration achieved the longest e-VLBI baseline in the world between Mopra and Darnhall in the UK, 
close to the diameter of the Earth, and attracted extensive worldwide publicity.

In October 2007, also under the EXPReS collaboration, the three ATNF telescopes were connected at 512 Mbps each to the JIVE correlator 
using three dedicated lightpaths provided by AARNet. A full 12-hour e-VLBI observation was successfully performed on SN1987A and a 
paper prepared for publication.

The e-VLBI capabilities developed on the LBA were offered to LBA users from the October 2007 observing semester as part of the  
National Facility.

Operations 

The Hobart and Ceduna VLBI operations were supported under a contract between ATNF and the University of Tasmania, and this arrangement 
will continue.

Proposal demand for the LBA in 2007 continued to be strong, with an effective oversubscription rate around two, similar to the other ATNF 
facilities. Proposal rates have increased in recent years with new users attracted to the LBA, due to the operational improvements from 
disk recording and e-VLBI.

There were three major LBA observing sessions in 2007:  19-25 March, 18-24 June and 9-13 November, with additional smaller sessions 
on 27-28 January, 27-29 July and 17 August. In the total of 22.5 days allocated to VLBI, significant time (~20%) was devoted to tests, 
including setup and real-time fringe checking via the software correlator at Swinburne.

LBA time allocation

LBA allocated time 22.5 days (540 hrs)

Disk and network tests & filler observations 100 hrs ~19%

Total observations 387 hrs 72%

Setup and fringe checking ~50 hrs 9%

e-VLBI ~22 hrs 6%

Overall the LBA achieved a 95% success rate, similar to previous years, and most of the telescopes continued with success rates > 96%.  
The Parkes failure rate was again mostly due to high winds.  At Hobart and Ceduna time lost was due to high winds and some power 
problems. At Tidbinbilla data was lost due to configuration problems. 
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A summary is given in the following table.

Telescope Parkes ATCA Mopra Hobart Ceduna Tidbinbilla LBA

Hours observed 385 385 385 336 238 62 387

% success 97.5 99 98 96 96 97 95

Tidbinbilla single-dish astronomy
During 2007 there were three active radio spectroscopy projects conducted on the CDSCC facilities at Tidbinbilla, two on the 70-m antenna 
(DSS43) and one on the 34-m beam-waveguide antenna (DSS34).

Due to maintenance and the known pointing problems on the 70-m, no observations were made from January 2006 until July 2007. 
Testing in mid 2007 proved that the 70-m pointing system was working to meet requirements for the Host Country projects with some 
small limitations. All-sky pointing surveys were performed in September 2007 to update pointing models.

Since July 2007, the 70-m supported single dish spectroscopy projects for 230 hours in total, which included 76 hours for testing for a  
23 GHz ammonium line mapping project.  A project to search for extragalactic water maser sources was all but completed with all sources 
in the sample observed at least once.  In addition to the spectroscopy projects, there was one active project for pulsar observations at  
22 GHz.

The 34-m antenna was used for surveying 32 GHz HC5N lines. This project used 116 hours of telescope time.

Other activities

Computing 
The Computing Facility Group (CFG), which was formed in September 2006, aims to take an ATNF-wide view of computing infrastructure.  
In collaboration with CSIRO’s Information Management and Technology group, the CFG provides support and infrastructure at Marsfield 
and the three ATNF Observatories to ensure the computing requirements of ATNF staff, graduate students and visitors are met.

In many ways, 2007 was a year of consolidation with prolonged staff absences coupled with difficulties in recruiting an additional group 
member often leading to lengthy delays with various project work.  However, it is pleasing to note that the group maintained its high 
standards of providing responsive support to our staff, students and visitors throughout the year.

One of the important goals of the CFG is to rationalize, where possible, differences between hardware and operating systems at the four 
sites.  The aim is to make cross-site support simpler for all members of the group. Discussions were held with staff at both Narrabri and 
Parkes with subsequent reports detailing current practices as well as identifying a path forward.  It is important to note that all members 
of the group have responsibilities in observatory operations and also contribute to a number of ASKAP projects.

In mid-2007, additional 1Gbit/s network links between the ATNF observatories were established.  The introduction of a direct Narrabri-Mopra 
link increased the reliability of Narrabri-based Mopra observations as this link is no longer dependent on any infrastructure in Sydney.  
Similarly a direct Parkes-Narrabri link allows the three observatories to continue operations independently of Sydney.

The additional network links were used for both demonstration and production e-VLBI services (discussed in detail elsewhere in this 
report).  The CFG played an important role in the network design and configuration to support these international experiments.  These, in 
part, demonstrate to the community our capabilities in long-haul, high-bandwidth networking which will be necessary for ASKAP and, in 
the future, the SKA.

Outreach and Education

Teacher Workshops & School Visits

The Australia Telescope National Facility (ATNF) ran several workshops for school teachers in 2007, some led by ATNF and some in 
collaboration with other organizations. 

Astrophysics for Physics Teachers, a one-day workshop, was held at Marsfield in June and addressed the requirements of the senior 
Physics course. A new initiative was a version of the workshop held at the Victorian Space Science Education Centre in Melbourne in May 
in collaboration with this exciting new centre. 
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Astronomy from the Ground Up!, our popular three-day workshop, was held at Parkes in May for teachers of junior science.  The mix of 
talks by professional astronomers, practical sessions covering a range of activities suitable for use in the classroom and plenty of time 
to share ideas with colleagues always makes for a stimulating event. Fortunately rain abated on the Friday in time to allow teachers onto  
‘the Dish’ as part of their telescope tour. 

Rob Hollow also presented sessions at many other science teacher conferences and workshops including the World Conference on Science 
and Technology Education (ICASE) in Perth. In September Rob and Dr Ray Norris participated in Crocfest at Kempsey, running workshops 
on ‘The Universe in 45 minutes’ for indigenous students from across northern NSW.

Wildflowers in the Sky: Astronomy for Mid West Schools

The second school tour in the ATNF-led project Wildflowers in the Sky took place in March. Dr George Hobbs and Rob Hollow from ATNF 
accompanied by Dr Lena Danaia from Charles Sturt University visited project schools in Meekatharra, Cue, Pia Wajarri and Geraldton. Yalgoo 
Public School had their first-ever overnight excursion when they drove up to share the viewing night and day activities at Pia Wadjarri Remote 
Community School. Luckily we had clear skies in each town so were able to hold viewing nights that attracted large numbers.

The Wildflowers project was selected as one of 16 exemplars from the few hundred ASISTM projects (Australian Schools Innovation in 
Science, Technology and Mathematics) and was investigated as a successful case study in a report for the Federal Government. Teachers 
from John Willcock College in Geraldton attended ICASE  (Conference of the International Associations for Science Education) in Perth in 
July and assisted in a workshop session for other science teachers. Whilst the project formally ended in August, ongoing collaboration 
continues with the partner schools.

CSIRO ATNF Outreach Officer Rob Hollow preparing for a viewing night a Pia Wadjarri Remote Community School. Credit: CSIRO

PULSE@Parkes

December 2007 saw the first trial in an exciting new education initiative, PULSE@Parkes (PULsar Student Exploration online 
at Parkes). Students in Years 10 and 11 from Kingswood High School were the first Australian school students to control the 
Parkes radio telescope remotely over the internet. They did this from ATNF headquarters at Marsfield and used the telescope 
to observe a number of pulsars under the guidance of Drs George Hobbs and David Champion. The success of this trial led 
to the project being formally launched by the new Minister for Innovation, Industry, Science and Research, the Honourable  
Kim Carr, at CSIRO’s Discovery Centre in Canberra a few weeks later.  
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 Kingswood High School students work with David Champion on the first “PULSE@Parkes’ event. Credit: Rob Hollow, CSIRO

Summer Vacation Program
ATNF hosted eight Summer Vacation Scholars in the 2007/2008 program. Seven were based at Marsfield and one at Narrabri. All undertook 
a research project under the supervision of an ATNF staff member. The projects covered a diverse array of engineering, astrophysics and 
computing topics.

A four-day observing trip to Narrabri led by Dr Erik Muller saw each group use a twelve-hour observing slot on the Compact Array for an 
observing project that they developed. 

Students from ATNF and AAO gave talks about their projects and observations in a combined student symposium. Once again 
the program was very successful and the students experienced life in a research institution and got to meet new friends  
and colleagues.

Spectrum Management
Spectrum management relating to the protection of radio astronomy has been an important activity for CSIRO since the 1970s. The ATNF 
has continued to support such activities and at present is involved in the following areas:

Participation in national spectrum planning and protection activities through the Australian Communications and Media Authority (ACMA). 
This involves not only national spectrum planning issues, but also participation in ITU study groups and preparations for World Radio 
Conferences (WRC);

Participation in regional and international meetings under the auspices of the International Telecommunications Union (ITU). The primary 
activity is the regular meetings of ITU Working Party 7D (Radio Astronomy) in Study Group 7 (Science Services). This group is responsible 
for all technical studies and ITU Recommendations for the protection of radio astronomy;
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Participation in IUCAF (Scientific Committee on the Allocation of Frequencies for Radio Astronomy and Space Sciences), an inter-union 
committee of the IAU, URSI and COSPAR. IUCAF has been very active in ITU meetings and has had a significant impact on Study Group 
and WRC deliberations;

Participation in the Radio Astronomy Frequency Committee in the Asia Pacific region (RAFCAP), which promotes awareness of radio 
astronomy and protection of the radio spectrum in the Asia Pacific. RAFCAP works closely with the regional spectrum management group, 
the Asia Pacific Telecommunity (APT).

Activities in 2007

2007 was the culmination of four years of ITU studies and preparatory work for the World Radiocommunications Conference (WRC2007), 
which was held in Geneva on 22 October - 16 November. Preparatory studies occupied much of 2007, with international and regional 
meetings.

All issues involving the Radio Astronomy Service (RAS) were satisfactorily resolved at WRC2007. In particular, the ITU studies for “out-
of-band” emissions into RAS bands were concluded after more than 12 years. The contentious issue of GLONASS interference to RAS at 
1612 MHz was resolved by exempting older systems from the new ITU provisions (“grand-fathering”) and by instituting formal consultation 
between GLONASS and IUCAF to resolve any future issues.

Operation of the ACMA Radiocommunications Assignment and Licensing Instruction (RALI) MS32 on the Western Australia Radio Quiet 
Zone (RQZ) commenced in September 2007. This RALI provides for “coordination of apparatus-licensed services within the mid-west radio 
quiet zone” and it is critical for the Australian candidate SKA site.

2007 was the first full year of operation of RALI MS31, which defines “radio sensitive” notification zones around all existing Australian radio 
telescopes. Such zones form an integral part of RFI protection for the telescopes by raising awareness of radio transmissions in each area 
and providing a mechanism for consultation with the radio communications industry.

The radio-sensitivity zones under MS31 and the WA RQZ under MS32 are administered by the ATNF spectrum group (atnf-spectrum@
csiro.au). During 2007, 13 transmitter applications were received and evaluated. The majority of the applications concerned the Parkes 
telescope but there were also proposed transmitters affecting the NASA Tidbinbilla station (3), the Hobart telescope (2) and the RQZ in 
Western Australia (2). None of the proposed transmitters will significantly affect the telescopes and ATNF raised affect objections to the 
applications.

Health, safety and environment
To ensure the safety and health of staff, clients and visitors the ATNF is striving for zero harm whilst endeavouring to ensure environmentally 
sustainable development.

In 2007 the ATNF incurred a zero lost time incident rate per million hours worked (indicating zero work time was lost as a result of work 
place injuries).

In support of CSIRO Corporate Health, Safety and Environment (HSE) Strategic Plan (2007 – 2011), the ATNF implemented several key 
HSE programs in 2007 including:

The ATNF Environmental initiatives;

Plant safety review;

Ergonomics at work campaign.

The ATNF HSE Improvement plan (2007) aimed to eliminate and reduce the risks presented by the environment and various  
work-related activities performed across the ATNF. Assessment of ATNF’s risk profile recognises that its most significant injury risk 
factors are: 

Travel to/from Sydney to rural locations; •	

Electrical contact;•	

Manual handling and ergonomics;•	

Working at heights; and•	

Working with plant and equipment.•	
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Late in 2007 the ATNF implemented an Environmental Management Program designed to reduce our environmental impact.  Staff were 
invited to submit proposals and from these several proposals were chosen for implementation: 

1. Replacement of ATNF pool cars with petrol- electric hybrid models unless a specific case for an alternative is made to the Deputy 
Director and approved;

2. Tree planting on Marsfield site to provide natural shade and native animal habitat;

3. Invitation to Envirosave to provide free assessment of Marsfield site, and to recommend the best proposal for rainwater harvesting 
and water heating use on the site;

4. Additional tree planting in Bundock Creek at Narrabri to re-vegetate, reduce erosion and provide native animal habitat;

5. Provision of partial funding for extension of rainwater harvesting at Parkes to complement their existing rainwater harvesting;

6. Purchase of one electric buggy and solar charging station for Narrabri;

7. Installation of demonstration of the passive underground cooling for ASKAP/SKA installed in or near the Parkes Visitors centre.

These projects are planned to be implemented in 2008.

Human resources
The individual members that comprise ATNF staff are undoubtedly our greatest asset. They are to be commended for their dedication and 
world-class expertise as this ensures the ATNF’s continued provision of world-class facilities for astronomical research and the technological 
advances required for next generation astronomy. 

The ATNF continues to rapidly evolve into the structural entity necessary to meet it’s future direction and 2007 saw a significant surge in 
recruitment activity resulting in 33 new appointments and a staff complement of 170 by December 2007. Six post doctoral fellowships were 
filled by mid 2007 by exceptional individuals from around the world. The increase in staffing expertise supported the planned upgrades to 
current facilities, our impressive progress towards ASKAP, the development path that aims to achieve the next generation radio telescope, 
the Square Kilometre Array, in addition to continued excellence in world-class astronomy research.

Our people again adapted extraordinarily well to the new structures, systems and processes introduced through 2007 as part of CSIRO’s 
ongoing strategic change program. They overcame glitches and frustrations encountered along the way. Science Investment was once 
again allocated through themes aligned to our strategic direction.

The CSIRO-wide matrix organizational structure was implemented at the ATNF in October 2007 and combined a capability-based line 
management structure with a project-based work structure. This has challenged staff and management to adapt to new, often multiple 
relationships that depend on their ability to interact effectively, foster co-operative teamwork, to collaborate across multi-disciplinary teams 
and other CSIRO divisions and apply flexibility in the allocation of staff and resources.  Another key element in the change strategy aims to 
optimise science delivery and staffing excellence by building future science capability through focused staff development and performance 
management. As such, renewed emphasis is placed on our ongoing ability to attract the high calibre of people we need, when we need 
them, and to address staff development needs through the matrix line management structure to ensure that our future capability is optimally 
planned, developed, deployed and rewarded in order to meet ATNF’s strategic objectives. 



Credit: Chris Walsh, Patrick Jones Photographic Studio

Technology
5.
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Technology developments

Marsfield engineering developments

7-mm Compact Array Upgrade
A collaborative agreement between the ATNF and NASA for the outfitting of existing 12/3-mm receiver packages of the array to give them 
capability in the 7-mm wavelength band was intended to provide NASA with a backup for their Australian tracking facility at Tidbinbilla 
for the new generation of spacecraft using 32 GHz (Ka-band) downlinks. National Facility users were to benefit from the opening up of an 
important new observing band covering the 30 - 50G Hz frequency range. This was achieved in 2007.

In August 2006 a prototype receiver incorporating several new, innovative devices developed by ATNF engineering staff was installed on 
an array antenna (CA06). Test results indicated the design would meet spacecraft tracking and astronomy specifications. Subsequently 
a production run of components was undertaken to allow the ‘in-lab’ re-fit of the 12/3-mm receivers with 7-mm components. This re-fit 
occurred in February 2007 and was undertaken at Narrabri by staff from both Narrabri and Marsfield. The Array was made unavailable for 
astronomy for a four week period in late March/April 2007 to install these new receivers on the antennas and conduct system tests. On 
the afternoon of Friday 11 May 2007 a signal at 32 GHz being transmitted from a space probe called Cassini orbiting the planet Saturn 
was intercepted by the six antennas of the Compact Array and detected by the new receivers. In the words of NASA it “… was a wonderful 
result”. A week or so prior to Cassini’s beacon being detected, the first astronomy results were presented with great enthusiasm and 
showed the system was not just performing well for telemetry signals at 32 GHz but would perform beyond expectations over the 30 to 
50 GHz band. 

Acceptance tests for NASA followed in June 2007, with the commencement of spacecraft tracking operations in September 2007. The 
final report of 32 GHz array performance test results was delivered to NASA on 1st December 2007.

Following the array installation a spare array receiver was outfitted to achieve the same capability. Extra components were made to allow 
a re-fit of the Mopra 12/3-mm package for installation early in 2008.

Compact Array Broadband Upgrade
The Compact Array Broadband Upgrade (CABB) project is aimed at increasing the simultaneous observing bandwidth of the Compact Array 
sixteenfold from 128 MHz to 2 GHz, complementing the recently outfitted broadband millimetre (mm) receiving systems. Additionally CABB 
is a multi-bit digitising system, rather than a traditional one- or two-bit radio astronomy system, ensuring observations will have a greater 
tolerance to radio frequency interference.

The CABB system will accept two 8 GHz wide RF inputs and convert them to two separately tuneable 2 GHz dual bands.  
The resultant four 2 GHz bandwidth IF signals are digitised, with 9-bit precision at 4 Gsamples/sec resulting in a 40 GB/sec data rate. The 
four sampled signals from each antenna, 160 GB/s per antenna, are returned to the central site over distances up to 4 km by optical fibre. 
The received optical data are processed and re-clocked into a slower parallel data stream by a complex transition circuit board to a form 
that is suitable for introduction to the digital signal processing (DSP) board. The CABB DSP printed circuit board is by far the most complex 
development of its type carried out at the ATNF. 

Progress was challenging with the difficulties inherent in using state of the art technologies being a great moderator. However, in October 
2007, CABB produced 2 GHz IF auto-correlation spectra from antennas CA01 and CA05 using the mm receiving systems. The prototype 
system utilised all modules needed for the final system and was successfully used in single-dish mm-wave spectrometer observations.  
The equipment installed in the antennas and control building, as well as the robustness of the 40 GB/s data links was proved, and the 
testing highlighted what firmware revisions were required for ongoing system development.
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Matt Shields working on the Pulsar Digital Filterbank. Credit: Tim Morison, Patrick Jones Photographic Studio

Pulsar Digital Filterbank
This project reached a major milestone in June 2007 with a 1 GHz bandwidth, multi-channel spectrometer/polarimeter (PDFB2) commissioned 
at Parkes. The system packages a CABB digital signal processing board and CABB digitiser into a stand-alone unit, and it has sufficient time 
resolution to resolve the fastest millisecond pulsars. The fabrication of the complex printed circuit board within the ATNF was a significant 
challenge in itself. Results excited the pulsar community and it signalled the start of a new era in pulsar observations.

A more powerful version of the system (PDFB3) will use two CABB signal processing boards to provide more processing power and to 
allow real-time mitigation of radio frequency interference (RFI) from a known source. This system uses a separate antenna pointed at the 
RFI source. The RFI signal is correlated with the astronomy data to identify and remove the RFI from the astronomy channels. PDFB3 will 
also serve as a digitiser/pre-processor for a new baseband recording system known as APSR which is being developed in collaboration 
with Swinburne University of Technology. Commissioning of PDFB3 and APSR will occur in early 2008.

The capabilities of the system have been recognised by other radio observatories and external contracts have been developed with Britain, 
China, Germany and Italy. Engineers from these observatories will converge on the Marsfield site in 2008 to assist with the fabrication of 
their units and become familiar with how the instrument will need to be interfaced to systems at their home observatories.

Parkes 13-mm Receiver
Significant progress on construction of a new 13-mm (K-band) receiver to be deployed on the Parkes telescope, replacing the existing  
15 year-old system was, made in 2007. The new system will provide an improvement of approximately 5dB (approximately a factor of three) 
in sensitivity over the system that has been available for the last decade, opening up numerous new science targets, and greatly increasing 
observing efficiency and science outcomes for established programs in the 18 – 26 GHz band. The receiver makes use of devices developed 
by ATNF engineering staff as part of the MNRF program including low noise amplifiers and an ortho - mode transducer. 

The design was substantially completed and many elements gathered in 2007. The cryostat, cryogenic components and associated thermal 
transfer hardware were well advanced with assembly and cooling tests completed. The signal path components external to the cryostat 
were prototyped and local oscillator and conversion chains constructed. The final control and monitor electronics fabricated were well 
advanced with installation on the Parkes antenna anticipated mid-2008.
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Compact Array Broadband Upgrade (CABB) digitiser module. This tightly integrated module houses a timing signal generating synthesizer, complex digitiser 
circuit board and, as visible in this aspect, an on-board computer and four laser modulators for converting the digitised receiver signal into optical form for 
transport to the central site via optical fibre. Credit: Graeme Carrad, CSIRO

 



Credit: Paul Bourke, University of Western Australia

6.
The SKA and pathfinder projects
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The SKA and the Australian SKA Pathfinder (ASKAP)
Participation in the Square Kilometre Array project continues to be a strategic priority for CSIRO ATNF. 

In March ATNF hosted a workshop to review and discuss the Technical Challenges of SKA Pathfinders. The meeting, which 
incorporated the Third International Focal Plane Array (FPA) Workshop, attracted 96 participants, representing a wide interest 
group of astronomers, engineers and industry representatives from Australia, Europe, Canada, USA, South Africa and  
New Zealand.

In May 2007 CSIRO’s commitment to the SKA project was given strong support from the Australian Government with the announcement 
of an additional $56.7m in funding in the Federal Budget.  The new funding has enabled CSIRO ATNF to significantly increase the scope of 
its SKA pathfinder instrument (formerly known as MIRANdA), and to maximise Australia’s involvement in the international SKA project. The 
project was renamed the Australian SKA Pathfinder (ASKAP), with total funding from the Australian Government exceeding $100m.

Technical options for the pathfinder instrument include investigating the possibilities of cooling of the focal plane arrays and an increase in 
the number of dishes. These modifications will significantly increase the scientific impact of the telescope and give it a survey speed five 
times that originally planned for MIRANdA.  Key infrastructure, including an operations centre in Geraldton and a high bandwidth optic fibre 
link between Geraldton and the core site, are also incorporated in the new project.  Suitable power solutions for the pathfinder (including 
green energy) are being investigated. The possibility of including a remote array-station in NSW, thus demonstrating the feasibility of real-
time long baseline capabilities, is also being explored. 

The expansion of the pathfinder project also led to a rapid increase in staff, with approximately 60 staff (from ATNF and ICT Centre) spending 
all or a portion of their time on ASKAP.  The project is led by the new ATNF Assistant Director, and ASKAP Theme Leader, Dave DeBoer, and 
Project Manager Antony Schinckel.

A draft Master Plan for ASKAP was drawn up and will be publicly available in early 2008.  Administratively ASKAP is divided into three 
projects:

ASKAP the telescope, which will develop and demonstrate a large field-of-view, state-of-the-art antenna array and deliver as a •	
National Facility;

MRO, which will develop and demonstrate the Murchison Radio-astronomy Observatory as the premier m/cm-wave radio •	
observatory in the world;

SKA which, within its context, will demonstrate Australia’s ability to host the SKA and shape its technology.•	

The Australian Candidate SKA Site

Early in 2007 Dave DeBoer visited Murchison Shire in Mid West Western Australia to advise on the suitability of a proposed SKA site some 
75 km from the originally selected site at Mileura.  Relocation to a new site was necessary in order to allow both mining and radio astronomy 
interests in the area to co-exist without negative impact on each other. The new site, which is still within the region protected from new 
mining under section 19 of the WA mining Act, is on Boolardy Station, a 350,000 hectare cattle property. The candidate SKA core site will 
be developed as the Murchison Radio-astronomy Observatory (MRO).

A heritage survey of the central site to identify areas of archaeological and cultural significance was undertaken in May by representatives 
of the Native Title Claimants’ legal representative body, the Yamatji Marlpa Barna Baba Maaja Aboriginal Corporation. An environmental 
survey was also carried out.  Results of both surveys will be used to create a site mask and buffer zones to prevent disturbance to  
sensitive areas.

A Deed of License to conduct and supervise low impact radio astronomy activities on an Early Research Area within the candidate SKA site 
was provided to CSIRO by the State of Western Australia through the Minister for Lands.  A temporary site office and two equipment huts 
were outfitted in Sydney and shipped to the site in October. Trailers for water and diesel were also installed.

In an important first step to legally establish and help protect the radio-quietness of the Murchison Radio-astronomy Observatory  
the Australian Communications and Media Authority authorised a Radiocommunications Assignment and Licensing Instruction (RALI  
No. 171), with effect from 24 September 2007. This first stage of radio-quietness regulatory protection extends over an area of up to  
260 km radius from the Murchison Radio-astronomy Observatory site. 
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 The initial facilities arrive at the MRO. Credit: Ron Beresford, CSIRO

Collaborator Projects

Three radio astronomy experiments are already making use of the superb radio-quiet environment at the Early Research Area.

The Murchison Widefield Array (MWA) is a pathfinder instrument concentrating on the low frequency range of the SKA specifications.  The 
project is led by the Massachusetts Institute of Technology (MIT) Haystack Observatory, with strong collaboration from the MIT Kavli Institute 
for Astrophysics and Space Science, the Harvard-Smithsonian Center for Astrophysics, The University of Melbourne, The Australian National 
University, Curtin University, Sydney University, CSIRO ATNF, and the Raman Research Institute in India. The goal of the project is to develop 
powerful new capabilities for radio astronomy and heliospheric science at frequencies from 80 to 300 MHz, optimized for extremely wide 
fields of view and unprecedented sensitivity at those frequencies.

CoRE the Cosmological Reionization Experiment, uses a unique log-spiral antenna to measure the sky spectrum with 1 mK relative 
accuracy over redshifts from 5.2 to 13.2.  The aim of this experiment is to detect the redshifted 21 cm line of neutral hydrogen from the 
early Universe. This would indicate when the first stars and galaxies switched on. This is a joint project involving researchers from ATNF, 
University of Sydney and Raman Research Institute, India.

PAPER (Precision Array to Probe Epoch of Reionization) is a growing collaboration between researchers in the US (the University of California, 
Berkeley, NRAO and University of Virginia) and Australia (Curtin University, WA).  The long-term goal of this experiment is to unveil the era in 
the history of the expanding Universe when the first stars formed about a billion years after the Big Bang. The intense ultraviolet and X-ray 
radiation from these stars heated the surrounding neutral hydrogen gas and caused it to glow at 21 cm wavelength, the electron/proton 
“spin-flip” emission line. The 21 cm emission is “stretched” by a factor of 10 in the expanding Universe so that present day detection of 
this relic radiation requires observation at 2 m wavelength. 

Australian SKA Coordination Committee

Oversight of procedures to establish the Murchison Radio-astronomy Observatory on a long-term basis was provided by the newly formed 
Australian SKA Coordination Committee (ASCC), an intergovernmental body of senior officials to coordinate Australia’s SKA activities at a 
State and Federal level.  The ASCC was supported by a number of working groups and advisory groups, covering industry/procurement, 
regional issues, observatory governance, site coordination, communications and stakeholder management, education, international issues 
and science and technology.  

In 2007 the ASCC replaced the Australian SKA Planning Office at ATNF. A new “team Australia” (auSKA) website was set up at www.ska.
gov.au.  The CSIRO ATNF hosts the ASKAP pages at www.atnf.csiro.au/projects/askap/.

Following the Federal election in Australia and subsequent change of Government, the SKA responsibilities of the former Department of 
Education, Science and Training were transferred to the new Department of Innovation, Industry, Science and Research under the Minister 
for Innovation, Industry, Science and Research, Senator Kim Carr.
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 Initial facilities at the MRO. Credit: Dave DeBoer, CSIRO

Australian Industry Involvement 

Industry involvement continued through the successful AusIndustry-sponsored Australian Industry Cluster mapping project.  On 19 February 
the Australian SKA Industry Capabilities Register was launched in Canberra by the Parliamentary Secretary to the Minister for Industry, 
Tourism and Resources, the Honourable Bob Baldwin MP.  The occasion for the launch was the seventh SKA Australian Industry Cluster 
briefing, hosted by Raytheon Australia and Cisco Systems.

The Register provides a detailed description of around 100 Australia-based ICT and electronics companies with expertise relevant to 
building the Square Kilometre Array.

The launch was an important milestone in a year-long SKA Industry Cluster Mapping exercise, which was undertaken to identify companies 
that could contribute to the SKA. Funding for the capability study ($54k) came from AusIndustry’s Industry Cooperative Innovation Program 
(ICIP), matched by contributions from a consortium of 11 Australian institutions and companies. 

The Australian Industry Cluster mapping project concluded in June 2007. Recognising the value of these activities, the industry consortium 
agreed to fund and support a continuing initiative, the Australian SKA Industry Cluster Consortium (ASKAIC), for at least another two years.  
CSIRO continues to be a partner. 

During 2007 briefings were held in Melbourne (May), Sydney (August), Perth and Geraldton (August) and Adelaide (October).  Presentations 
were also given in New Zealand (Christchurch, Wellington and Auckland) in July. Other activities included the publication of an SKA 
Technologies Roadmap – a review of Australian SKA-related R&D and industry opportunities, and an SKA industry business case – a review 
of the interest in SKA-related R&D by Australian industry and the future prospects for on-flowing benefits. 

ASKAP presents ATNF with a new set of technical challenges which require a combination of inhouse engineering expertise 
and industry best practice, thus necessitating the engagement of industry on a scale and to a depth previously untried in  
radio astronomy

Phased Array Feed and Antenna Design

Throughout the year research on the prototype phased-array feed (PAF) continued to lead to good progress, and collaboration with ASTRON 
was helpful in sharing modelling results.  To overcome initial difficulties in connecting array elements to low-noise receivers without disturbing 
the array’s radiation properties, a new design using a chequerboard pattern of square elements was adopted.  The chequerboard structure 
is also a “self-complementary screen”, and its predicted properties have been confirmed by modelling.  

Feeds and amplifiers were integrated ready for component testing on the 12 m antenna at Parkes (see next page).

Analysis of design options for ASKAP antennas – the mounting, focal ratio, optical design, size and material - was carried out, and discussions 
with industry begun ready for a tender process to be initiated through AusTender early in 2008.
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In order to produce the many beams required for the large field-of-view of ASKAP and to correlate the resultant beams to produce an 
image, large digital machines are needed.  Each antenna of ASKAP will have a “beam-former” and the array will have a “correlator”.  In 
order to attain the needed processing speeds and to keep energy needs low, these machines will be based on field-programmable gate 
array (FPGA) technology.  The ASKAP digital team has been working on the architecture for this system.

Parkes Testbed Facility

During 2007 the ASKAP project began commissioning a single, 12-m diameter antenna built by Patriot Antenna Systems at Parkes 
Observatory. This antenna will provide a dedicated platform for field tests of the phased-array feeds (PAFs). The Parkes RFI (radio frequency 
interference) environment is significantly better than Marsfield, and furthermore the 64-m Parkes telescope provides a platform for deeper, 
more sensitive testing of the PAF in tandem with the new 12-m antenna. 

Although the functional specification and design of this particular 12-m antenna differs from that for the actual ASKAP antennas, it will 
provide a single dedicated system to test successive generations of PAFs in readiness for ASKAP itself. In particular the antenna will 
be equipped with a feed rotator at the prime focus to allow the PAF to maintain a constant parallactic angle during observations. This  
‘de-rotation’ of the sky means that the data stream from the PAF will be significantly easier to process in the imaging software. 

Site preparations, including foundations and services for the Parkes 12-m antenna, were completed by Parkes staff in consultation with 
Patriot.  The new antenna is located approximately 400m E of the 64-m Parkes ‘dish’, near the EW interferometer track, on a level area 
of land previously leased for grazing. 

The antenna reflector comprises ‘stretch-formed’ solid panels, and is very similar to the Patriot antenna built for NASA-JPL. The pedestal 
will house an ASKAP-style beamformer, and one of the challenges for ASKAP is to determine a ventilation system for the pedestal due to its 
high heat output (estimated to be about 5 kW).  An underground fan-duct system has been installed to provide naturally-cooled forced air 
to the pedestal. Over the first half of 2008 the efficiency of this system will be tested to determine if it is suitable for Western Australia. 

ASKAP Computing

The software systems for ASKAP include scheduling of observations, monitoring and control of the telescope during observations, processing 
of observations into scientifically useful data products, and archiving of data products.

Activities in 2007 focused on building up the core staff to the needed level, and on scoping the computing developments necessary for 
ASKAP. At the end of the year the group staffing was largely complete, with a dedicated software engineer or scientist allocated to each 
of the prime development areas. The scoping work included discussions of the scientific and operational requirements and a considerable 
amount of work investigating the computational load associated with ASKAP observing. As a result of this work, we estimate the processing 
load for ASKAP to be about 100-200 TeraFlop/s, and that for SKA to be about 1 Exaflop/s.

Large parts of the core synthesis data reduction code are in place, though exhaustive testing and optimization will continue. 
The key aspect of this new code base is that it allows use of parallel processing. This is vital to reach the performance  
levels required.

The group also collaborated with IBM, CRAY, and Intel on the evaluation of special purpose hardware for the core computational 
elements of the processing. The hardware investigated included FPGAs, GPUs, and Cell processors, as well as traditional  
multi-core processors. The goal is to find a cost effective and power efficient way to perform the convolutional sampling algorithm that accounts 
for the bulk of the processing load.  This work is continuing with a port of the ASKAP software to the IBM Blue Gene supercomputer.

To manage the entire data processing flow staff are working with IBM Research to evaluate System S – a very comprehensive and capable 
package for processing streams of data on high performance hardware.

The Duchamp package for source finding within cubes was incorporated into the ASKAP software package and adapted to run in 
parallel.

World Coordinate Systems
A new version (4.3) of the WCSLIB library was released in 2007, containing a parser for FITS binary table headers and a utility to generate 
a FITS header from a coordinate description. In addition, Mark Calabretta co-authored a paper on the HEALPIX coordinate system, along 
with software that converts 1D HEALPix pixelization data stored in a variety of forms in FITS, including ring or nested organization in a 
binary table extension, into a 2D primary image array with HPX coordinate representation.

ATNF Spectral Analysis Package, ASAP
Two new versions of the ATNF Spectral Analysis Package (ASAP) were released, bringing support for the new Mopra correlator.

 



CSIRO Australia Telescope National Facility – Annual Report 200764



Credit: Rob Hollow, CSIRO
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A: Financial summary
The table below summarises the revenue and expenditure applied to CSIRO’s radio astronomy activities, primarily within the ATNF but 
including the activities resourced from the ICT Centre.

Year ending Year ending

30 June 2007 30 June 2006

$ $

Revenue

External 10,304,749 11,434,984

Interest 150,000

Appropriation 22,516,064 21,937,500

Total Revenue 32,820,813 33,522,484

Expenses

Salaries 12,546,485 12,516,881

Travel 827,291 722,799

Other Operating 9,084,899 13,249,476

Corporate Support Services 5,515,837 3,177,600

Depreciation & Amortisation 3,349,812 3,414,234

Doubtful Debt Expense 0 0

Total Expenses 31,324,324 33,080,990

Profit/(Loss) on sale of assets 857 27,779

Operating Result 1,497,346 469,273
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B: Staff list, January to December 2007

CANBERRA

Jauncey David   Astrophysics

Lovell James Operations

MARSFIELD

Allen Graham Engineering

Amy Shaun     National Facility Operations

Axtens Peter     Engineering

Ball Lewis     Deputy Director

Barends Anne Executive Secretary to ATNF Director

Barnes Caroline Support Group

Bateman Tim Engineering

Beresford Ronald   Engineering

Bolton Russell     Engineering

Bonvino Phillip          Engineering

Bourne Michael Engineering

Bowen Mark      Engineering

Boyle Brian         ATNF Director

Braun Robert Assistant Director: Astrophysics

Brooks Kate         Astrophysics

Brown Andrew      Engineering

Calabretta Mark Software Development

Carrad Graeme      Assistant Director: Engineering

Caswell James    Astrophysics

Champion David Astrophysics

Chapman Jessica Operations

Chekkala Raja   Engineering

Chippendale Aaron   Engineering

Chung Yoon Engineering

Colegate Timothy Software Development

Cook Geoffrey Engineering

Cooper Paul Engineering

Cornwell Tim Research Program Leader: Software Development

Crosby Phil Business Strategist

Cunningham Shaun Engineering

Davis Evan         Engineering

De Souza Ludovico Engineering

Death Michael Engineering

DeBoer Dave Assistant Director: ASKAP

Dennis Trish Support Group

Doherty Paul             Engineering

Drazenovic Victoria      Operations

Dunning Alexander    Engineering

Ekers Ron Astrophysics, Federation Fellow

Elton Troy Engineering

Feain Ilana Astrophysics, Bolton Fellow

Ferris Richard Engineering

Forsyth Ross Engineering

Fraser Vicki Support Group

Frost Gabriella Project Specialists

Gain Daniel Engineering

Gale Paul Health, Safety and Environment Manager

Gough Russell Engineering

Graves George Engineering
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Gupta Neeraj Astrophysics

Guzman Juan-Carlos Software Development

Hakvoort Eliane          Engineering

Hall Peter      Engineering

Hampson Grant   Engineering

Hobbs George             Astrophysics

Hollow Robert     Communications and Outreach

Huang Yuantu Software Development

Huynh Minh           Engineering

Jacka  Colin        Engineering

Jackson Suzanne Engineering

Jackson Carole           Project Specialist

Jeganathan Kanapathippillai Engineering

Johnston Simon           Astrophysics, CSIRO Science Leader

Kachwalla Elsa   Operations

Kanoniuk Henry     Engineering

Kedziora-Chudczer Lucyna Astrophysics

Kesteven Michael   Engineering

Khoo Jonathan Astrophysics

Kiraly Dezso Engineering

Koribalski Baerbel Astrophysics

Kosmynin Arkadi Operations

Lauter Benjamin Engineering

Leach Mark      Engineering

Lie Jennifer   Support Group

Little Susanne  Support Group

Londish Diana Communications and Outreach

Lopez-Sanchez Angel PostDoctoral Fellow, Astrophysics

Magri Simone             Engineering

Manchester Dick Astrophysics, Federation Fellow

Manefield Gwenyth    Support Group

Marquarding Malte        Software Development

McClure-Griffiths Naomi Astrophysics, CSIRO Science Leader

McConnell David          Assistant Director: Operations

McIntyre Vincent Operations

Moncay Ray Engineering

Moorey Graham Engineering

Mulcahy Mary Communications and Outreach Manager

Muller Erik      Astrophysics

Nakanashi Hiroyuki Astrophysics

Norris Ray Astrophysics

O’Sullivan John    Engineering

Phillips Chris Operations

Reilly Leslie  Engineering

Roberts Paul      Engineering

Saunders Scott     Engineering

Schinckel Antony Project Specialist

Scott Gary          Operations

Shields Matthew    Engineering

Sim Helen          Communications and Outreach

Smith David Astrophysics

Storey Michelle Policy Strategist

Sweetnam Tony Project Specialist

Sykes Patrick     Engineering

Tesoriero Julie Support Group

Tzioumis Tasso Operations
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Vera Jeffrey      Operations

Voronkov Maxim           Software Development

Vynogradov Sergey Engineering

Weltevrede Patrick Astrophysics

Westmeier Tobias Astrophysics, Bolton Fellow

Whiting Matthew    Software Development

Wilson Warwick   Engineering

MARSFIELD Research Support

Derwent Neil       CSIRO In-Business Finance Manager:

Wilson Briony CSIRO Finance

Randell Sandra CSIRO Finance

Collins Jim CSIRO Finance

Joos Arianna CSIRO Library

Van der Leeuw  Christine    CSIRO Library

Jones Alison       CSIRO In-Business P&C Manager: ATNF

O’Toole Sally CSIRO P&C

Hodges Cheryl Reception

Duffy Christine    Reception

D’Amico Andy Stores 

Lambert Ken Stores 

Clark Sylvia Canteen 

Wrbik Bev Canteen 

Blyth Barbara Canteen 

NARRABRI

Adamson Belinda          Operations

Alexander Pauline Operations

Behrendt Rudolf     Operations

Brennan Donna     Operations

Brodrick David   Operations

Cummins Cathy Operations

Dahlem Michael           Operations

Darcey Eric Operations

Dodd Susan Operations

Edwards Philip    Operations OiC Narrabri

Forbes Kylee Operations

Hill Michael Operations

Hiscock Brett     Operations

Hiscock Jennifer    Operations

Houldsworth Joanne       Operations

Indermuehle Balthasar Operations

Kelly Pamela             Operations

Kelly Rosslyn Operations

Laxen Michael     Operations

Lennon Brett Operations

McFee John     Operations

McFee Margaret   Operations

Mirtschin Peter   Operations

Munting Scott       Operations

Otrupcek Veronica Operations

Rees Margaret      Operations

Sunderland Graeme  Operations

Tough Bruce     Operations

Troup Euan      Operations

Wark Robin     Operations

Webster Norman           Operations

Wieringa Mark   Operations
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Wilson Tim          Operations

Wilson John Operations

Wilson Christine    Operations

NARRABRI Research Support

Johnson Brian     CSIRO Property Services 

Leven Clarence   CSIRO C Property Services 

Wieringa Jacquie CSIRO Library 

PARKES

Cole Janette       Operations

Crocker Jonathan Operations

Dawson Brett        Operations

Eslick Robert Operations

Evans Anne    Operations

Freeman Geoffrey Operations

Hockings Julia           Operations

Hoyle Simon        Operations

Hunt Andrew      Operations

Ingram Shirley       Operations

Lees Tom Operations

Mader Stacy         Operations

Milgate Lynette Operations

Preisig Brett     Operations

Reeves Ken Operations

Reynolds John     Operations OiC Parkes

Ruckley Timothy   Operations

Sarkissian John Operations

Smith Malcolm        Operations

Smith John        Operations

Spratt Gina        Operations

Trim Tricia Lee Operations

Turner Barry             Operations

Unger Karin              Operations

Williams Lesley     Operations

Wilson Beverley          Operations

PARKES Research Support

Brady Scott       CSIRO Property Services 
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C: Committee membership

ATNF Steering Committee in 2007

Chairman 
Mr Brett Biddington, Cisco Systems, Canberra

Members
Ex-officio

Dr Matthew Colless, Director, Anglo-Australian Observatory

Dr Alex Zelinsky, CSIRO Group Executive, Information and Communications Sciences and Technology and Director, CSIRO ICT Centre

Dr Rod Hill, Executive Director, CSIRO Business Development

Astronomers
Prof. Anne Green, School of Physics, University of Sydney 

Prof. Matthew Bailes, Swinburne University of Technology

Prof. Bryan Gaensler, School of Physics, University of Sydney 

International Advisers
Prof. Rajaram Nityananda, National Centre for Radio Astrophysics, Tata Institute of Fundamental Research, Pune, India

Dr Mike Garrett, Joint Institute for VLBI European (JIVE), Netherlands

Dr Anthony Beasley, Atacama Large Millimeter Array 

Industry
Dr Bob Frater, Vice-President, Innovation, ResMed 

Invited
Dr Brian Boyle, Director, CSIRO Australia Telescope National Facility
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Australia Telescope User Committee

Chair
Dr Elaine Sadler   Sydney University

Secretary
Dr Michael Dahlem (Oct 2006 - Dec 2007) CSIRO ATNF

Members

Dr Juergen Ott (Dec 2004 - Oct 2006) CSIRO ATNF

Dr Kate Brooks (Jun 2005 - Jun 2008) CSIRO ATNF

Dr Melanie Johnston-Hollitt (Dec 2005 - Jun 2008) University of Tasmania

Dr Stuart Ryder (Dec 2005 - Jun 2008) Anglo-Australian Observatory

Dr Rachel Webster (Dec 2005 - Jun 2008) University of Melbourne

Dr Sarah Maddison (Oct 2006 - Jun 2009) Swinburne University of Technology

Dr George Hobbs (Oct 2006 - Jun 2009) CSIRO ATNF

Michael Drinkwater (Oct 2006 - Jun 2009) University of Queensland

Student Members

Steve Longmore (Oct 2006 - Jun 2007) University of New South Wales

Cliff Senkbeil (Oct 2006 - Jun 2007) University of Tasmania

The AT Steering Committee appoints members to ATUC. The new members usually start their first meeting in December and finish their 
three-year term after the June ATUC meeting in their last year. Students are appointed for one year (two meetings). 
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Australia Telescope Time Assignment Committee

January to December 2007

Chair

Prof. John Dickey, University of Tasmania (to June 2007)

Dr Andrew Hopkins, University of Sydney (from July 2007)

Executive secretary 

Dr Jessica Chapman, CSIRO ATNF

Ex-Officio

Dr Jim Lovell, VLBI and Tidbinbilla Scheduler, CSIRO ATNF (until March 2007)

Dr David McConnell, Assistant Director for Operations, CSIRO ATNF

Dr John Reynolds, Officer-in-Charge, Parkes Observatory, CSIRO ATNF

Dr Philip Edwards, Officer-in-Charge, Narrabri Observatory, CSIRO ATNF

Voting members

Prof. Matthew Bailes, Swinburne University

Dr Michael Burton, University of New South Wales

Prof Geoff Bicknell, Australian National University

Dr Erwin de Blok, Australian National University

Dr Naomi McClure-Griffiths, CSIRO ATNF

Dr Stuart Wyithe, University of Melbourne
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D: Observing programs

Observations made with the Australia Telescope Compact Array October 2006 to 
September 2007

Observers Affiliations Program Number

Dahlem, Sadler, Edwards ATNF, USyd, ATNF ATCA calibrators C007

Staveley-Smith, Gaensler, Manchester, Tzioumis, Kesteven, Ball ATNF, USyd, ATNF, 
ATNF, ATNF, ATNF

SNR 1987A C015

White, Koribalski, Chapman UMar, ATNF, ATNF High-Spatial-Resolution 
Observations of eta Carinae

C186

Walsh, Burton, Phillips UNSW, UNSW, ATNF Radio Continuum Emission 
from Methanol Maser Sites

C865

Brocksopp, Fender, CORBEL, Tzioumis MSSL, USouth, 
UParis, ATNF

Radio Jets in Recurrent 
and New Black Hole 

X-ray Transients

C989

Hunstead, Bryant, Broderick, Johnston, Sadler, De Breuck   USyd, USyd, USyd, 
USyd, USyd, ESO

High-redshift radio 
galaxies from SUMSS

C1000

Ekers, Burke, Jackson, Kesteven, Murphy, Phillips, Ricci, Sadler, Calabretta, 
Staveley-Smith, Walker

ATNF,Haverford, ATNF, 
ATNF, USyd, ATNF, ATNF, 

USyd, ATNF, UWA

Australia Telescope 20 GHz 
(AT20G) survey completion

C1049

Vaughan, Parker, Bojicic UMac, UMac, UMac Radio Fluxes of a 
Significant Sample 

of Newly Discovered 
Planetary Nebulae

C1155

White, Chapman, Koribalski UMar, ATNF, ATNF High-resolution Millimeter 
Images of the eta 

Carinae System

C1167

Maddison, Hughes, Lommen, Burton, Wright, Bourke, Wilner, Jorgensen, van 
Dishoeck

Swinb, Swinb, LO, UNSW, 
ADFA, SAO, CfA, CfA, LO

Centimetre Observations 
of Protoplanetary Disks

C1173

CORBEL, Fender, Tzioumis, Kaaret, Tomsick, Orosz   UParis7, USouth, 
ATNF, UCSD

Large scale radio/X-ray 
jets in microquasars

C1199

Subrahmanyan, Sadler, Ekers, Saripalli    RRI, USyd, ATNF, RRI The low-surface-brightness 
radio source population

C1261

Lundqvist, Ryder, Bjornsson, Fransson, Schmidt, Perez-Torres   StO, AAO, StO, StO, ANU Probing the radio 
emission from a young 

Type Ia supernova

C1303

Koribalski, Staveley-Smith, Ott, de Blok, Jerjen, Karachentsev, Lopez-Sanchez, 
Kirby, Bonne 

ATNF, UWA, NRAO, 
MSSSO, RSAA, RAS, 

IAC, ATNF, RSAA

The Local Volume HI 
Survey  (LVHIS)

C1341

Sadler, Ekers, Ricci, Hancock, Sault USyd, ATNF, ATNF, 
USyd, ATNF

The radio-source 
population at 100 GHz

C1392

Fuller, Caswell, Burton, Chrysostomou, Brooks, Diamond, Ellingsen, Gray, 
Green, Hoare, Masheder

UMan, ATNF, UNSW, 
UHerts, ATNF, JBO, UTas, 
UMan, JBO, UBr, ULeeds

Accurate Positions for 
Methanol Masers from 

the MMB Survey

C1462

Jones, Ekers, Crocker, Protheroe    UAd, ATNF, UAd, UAd Synchrotron from 
Sagittarius B

C1474

Papadopoulos, Lilly, Carollo, Klamer    ETH, ETH, ETH, ATNF Exploring extremes, 
the saga of the QSO 

HE0450-2958

C1530

Gelfand, Gaensler, McClure-Griffiths Harvard, USyd, ATNF The Formation of 
Magnetars: Radio 

Imaging of SNR 
candidate G327.2-0.1

C1531

Fender, Tzioumis, Uttley USouth, ATNF, USouth Testing black hole 
unification: simultaneous 

radio and X-ray 
observations of NGC 7213

C1532

Reinfrank, Protheroe, Johnston, Crocker, Green UAd, UAd, ATNF, 
UAd, USyd

Unidentified HESS TeV 
gamma-ray sources: a 

new Galactic  population?

C1557

Walsh, Stark, Mohr, Crawford    UNSW, SAO, UIl, UChig Dark energy from clusters: 
ATCA preliminaries

C1563
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Observers Affiliations Program Number

Kedziora-Chudczer, Macquart, Bignall, Ellingsen, Cimo, Jauncey, Senkbeil, 
Ojha, McCallum

USyd, NRAO, JIVE, 
UTas, UTas, ATNF, 
UTas, ATNF, UTas

The Annual Cycle of 
Variability Timescale 

and Structural Evolution 
of PKS 0405-385

C1574

Lopez-Sanchez, Koribalski, Esteban, Hibbard    IAC, ATNF, IAC, NRAO H I observations of the 
starburst galaxy Tol 9 

within the Klemola 13 group

C1577

Forbrich, Wyrowski, Belloche, Schreyer, Menten MPIfR, MPIfR, 
MPIfR, MPIfR

Exceptionally bright 
N2H+ emission towards 

an intermediate-mass 
prestellar core in CrA

C1589

Hieret, Menten, Schilke, Wyrowski, Leurini, Ott   MPIfR, MPIfR, MPIfR, 
MPIfR, ESO, NRAO

High Resolution 
Observations of Hot Cores II

C1590

Vlemmings, Chapman     JBO, ATNF Magnetic fields during 
post-AGB evolution

C1603

Payne, Filipovic, White UWS Radio-continuum study of 
PNe within the MCs: Part 2

C1604

Muller, Chapman, Hollow ATNF, ATNF, ATNF Summer Vacation 
Program 2006/2007

C1606

Muller, Jones ATNF, ATNF Zooming into the Turbulent 
ISM of the SMC

C1607

Kilborn, Koribalski Swinb, ATNF Gaseous Tidal Debris in 
the NGC 3783 Group?

C1608

Chen, Wright UCLA, UCLA 3cm Snapshots on 4 
Unidentified WMAP 

Point Sources

C1609

Chapman, Bains, Cohen ATNF, UNSW, UCB Imaging Radio Continuum 
Emission in Post-AGB Stars

C1610

Chengalur, Koribalski, Staveley-Smith NCRA, ATNF, ATNF Diffuse gas surrounding 
galaxy disks

C1612

Benaglia, Koribalski, Dougherty, Moffat, St-Louis IAR, ATNF, DRAO, 
UMont, UMont

A direct imaging search 
for clumps in the stellar 

wind of Gamma Vel

C1616

Young, Tingay, Nowak, Markoff MIT, Swinb, MIT, UAm 4U 1705-44: Jet emission 
from a neutron star binary

C1617

Audard, Slee, Budding, Guedel, Paerels, Briggs, Maggio UClmba, AAT, CO 
UClmba OAP

The ATCA/Suzaku multi-
wavelength campaign 

of AB Doradus

C1618

Dougherty, Chapman, Clark DRAO, ATNF, Open Search for maser emission 
in Westerlund 1

C1619

Dahlem, Pompei, Iovino ATNF, ESO, OABrera HI observations of a 
complete sample of 
Southern Compact 
Groups of galaxies

C1620

Norris, Middelberg, Cornwell, Jackson, Ekers, Klamer, Boyle, Gaensler ATNF, ATNF, ATNF, ATNF, 
ATNF, ATNF, ATNF, USyd

A deep 13 cm survey 
of the ATLAS fields

C1621

Soria, Ghosh, Grise’, Kuncic, Saxton UCL, MSFC, StrasbO, 
USyd, UCL

Radio counterpart of 
an ultraluminous X-ray 

source in NGC1313

C1622

Klamer, Middelberg, Johnston-Hollitt, Ott, Cornwell, Ekers, Bland-Hawthorn ATNF, ATNF, UTas, ATNF, 
ATNF, ATNF, AAO

A long overdue synthesis 
image of Centaurus A

C1624

Roy, Kanekar, Chengalur NCRA, NRAO (VLA), NCRA Measuring magnetic 
fields in the neutral ISM

C1625

Kanekar, Subrahmanyan, Chengalur NRAO (VLA), RRI, NCRA A search for CO emission 
from a z ~ 2.4 damped 

Lyman-alpha system

C1626

Webster, Koribalski, Ryan-Weber, Wong, Meurer, Putman, Meyer, Melchiori, 
Thilker 

UMelb, ATNF, IoA, 
UMelb, JHU, UMich, 
STScI, UMelb, JHU

Star Formation: C1628

de Blok, Brinks, Kennicutt, Jr, Rich, Walter, Oh, Trachternach, Bigiel, 
Bagetakos

MSSSO, UHerts, UCam, 
MSSSO, MSSSO, 

URuhr, UHerts

THINGS-South: 
Extending The HI 

Nearby Galaxy Survey

C1629
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Observers Affiliations Program Number

Burke, Sadler, Ricci, Ekers, Partridge Haverford, USyd, ATNF, 
ATNF, Haverford

Integrated 20GHz Fluxes 
and Polarization of 

Bright AT20G Sources

C1633

Matthews, Staveley-Smith Latrobe, ATNF Search for cool gas in 
the Magellanic Stream

C1635

Ekers, Tingay, Bhat, Protheroe, McFadden, Jones, James, Roberts  ATNF, Swinb, Swinb, UAd, 
UMelb, UAd, UAd, ATNF

Radio Cerenkov Emission 
from UHE Neutrinos

C1637

Voronkov, Ellingsen, Caswell, Sobolev, Thompson ATNF, UTas, ATNF, 
USU, UHerts

Statistical properties of the 
class I methanol masers

C1642

Dahlem, Strickland ATNF, JHU Disk-halo interactions in the 
starburst galaxy NGC 6810

C1643

Hopkins, Afonso, Georgakakis, Kennelly    USyd, OAL, ImCol, USyd What are the steepest-
spectrum radio 

sources in Phoenix?

C1644

Bourke, Harnett, Parise SAO, SAO, MPIfR Tracing shocks in the BHR 
71 protostellar outflow

C1645

Johnston-Hollitt, Galloway, Bessell, Klein-Wolt, Wijnands, Greenhill, Giles UTas, UMelb, ANU, UAm, 
UAm, UTas, UTas

Radio Frequency 
Monitoring of Millisecond 
X-ray pulsars Following a 

Thermonuclear X-ray Burst

C1646

Koribalski, Braine ATNF, UBORD NGC5291 - a case study 
of collisional debris

C1648

Michalowski, Hjorth, Garrett, Watson, Fynbo DCC, UCOP, JIVE, 
JIVE, UCOP

GRB 980425: A nearby 
gamma-ray burst host 

as a prototype of a 
star forming galaxy

C1651

Klamer, Ekers, Middelberg, Ott, Miley, Norris ATNF, ATNF, ATNF, 
NRAO, LO, ATNF

A search for CO(1-0) 
emission from z~2 

radio galaxies

C1654

Ellingsen, Dickey, Lovell, Kedziora-Chudczer, Bignall UTas, UTas, ATNF, 
USyd, JIVE

Confusion near Intraday 
Variable Sources

C1656

Dawson, McClure-Griffiths, Fukui ATNF, UNag, ATNF High Resolution Study 
of the ‘Carina Flare’ 

Supershell - an HI-H2 
Galactic Chimney

C1657

Dickey, Vrtilek, McCollough, Ellingsen, Hunstead UTas, CfA, CfA, UTas, USyd Spectral Energy 
Distributions of Galactic 

X-ray Binaries

C1658

Caswell, Ellingsen, Breen ATNF, UTas, UTas A survey for water masers 
towards the Galactic Centre

C1659

Schoedel, Eckart, Sjouwerman, Markoff, Morris, Mauerhan, Baganoff, Meyer, 
Straubmeier

MPIfR, UKOELN, NRAO, 
UAm, UCLA, UCLA, 

MIT, MIT, UWA,MPIfR

Coordinated multi-
wavelength observations 

of Sgr A*

C1660

Prandoni, Parma, Gregorini, De Ruiter, Ekers, Ricci INAF, INAF, UBol, IRA-
CNR, ATNF, ATNF

Assessing the AGN 
Component of the Faint 

Radio Population

C1661

Carretti, Ricci, Burke, Ekers UCLA,ATNF, 
Haverford, ATNF    

Radio source polarization 
in the Boomerang field

C1662

Persichilli, Walsh JCU Anomalous Methyl 
Cyanide Emission 

Around UCHII Regions

C1663

Fender, Tudose, Homan, Dahlem USouth, UAm, MIT, ATNF XTE J1701-462: a new 
relativistic jet source

C1665

Stanimirovic, Devine, Bolatto, Ott, van Loon, Oliveira UWis, UWis, UCB, 
LO, NRAO, UKeele

Infrared Dark Clouds in the 
Small Magellanic Cloud

C1669

Morganti, Oosterloo, Holt, Tzioumis, Tadhunter NFRA, NFRA, USheff, 
ATNF, USheff

The significance of neutral 
outflows in the nearby 

proto-quasar PKS1549-79

C1670

van Loon, McDonald, Evans, Boyer, Woodward, Gehrz, Polomski, Helton UKeele, UKeele, UKeele, 
UMinn, UMinn, UMinn, 

UMinn, UMinn

The extra-cluster 
medium associated 

with omega Centauri

C1675
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Observers Affiliations Program Number

Tam, Wang, Kaspi, McLaughlin, Gavriil, Gaensler   UMcGill, UMcGill, 
JBO, GSFC, USyd

Chasing the Magnetar-
Pulsar Connection through 

a High-B Radio Pulsar

C1677

Jackson, Rathborne, Stojimirovic, Chambers, Simon, Finn UBos, CfA, UBos, UBos, 
UBos, UKOELN

Compact Structure 
In Active Infrared 
Dark Cloud Cores

C1679

Longmore, Burton UNSW, UNSW Uncovering the 
formation mechanism 

of massive stars

C1680

Green, Murphy, Ekers, Cohen USyd, USyd, ATNF, UCB Searching for ultra compact 
HII regions, the signposts 

of young massive stars

C1681

Johnston-Hollitt, Finoguenov, Böhringer, Pratt, Croston UTas, MPE, MPE, 
MPE, UHerts

Radio Imaging of an X-ray 
Luminosity Selected 

Galaxy Cluster Sample

C1683

Beuther, Walsh MPIA Studying the massive 
accretion disk candidate 

in IRAS18089-1732

C1687

White, Matsuhara, Matsuura, Hanami, Lee, Pearson, Takagi, Serjeant, Jeong, 
Oyabu, Shirahata, 

Open, ISA, ISA, ISA, ISA, 
ISA, Open, ISA, ISA ISA, 

Observing the Birth and 
evolution of Galaxies - the 

ATCA-AKARI-ASTE/
AzTEC deep South 
Ecliptic Pole Field

C1697

Hui, Becker MPE, MPE Exploring the radio 
counterparts of the 

X-ray pulsar wind 
nebulae associated 

with PSRs J2124-3358 
and J1509-5850

C1698

Vaughan, Parker, Bojicic UMac, UMac, UMac A radio- wavelenght 
study of MASH PNe 

at 13 and 20cm

C1700

Basu, Menten, Roy, Bertoldi UBonn, MPIfR, 
MPIfR, RAIUB

H recombination lines as 
star formation indicator

C1701

Observations made with the Mopra Telescope October 2006 to September 2007

Observers Affiliations Program Number

Urquhart, Thompson, Morgan, ULeeds, UHerts, GBT, Star formation in 
bright-rimmed clouds 

-is it induced?

M126

Muller, Mizuno, Kawamura, Mizuno ATNF, UNag, UNag, UNag An Expanded Study of 
Molecular Regions in 

the Magellanic Bridge

M136

Cunningham, Lo, Jones, Bains, Kramer, Muller, Sobolev, Burton, Henkel UNSW, UNSW, UNSW, 
Swinb, ATNF, USU, 

UNSW, MPIfR

Completing the Mopra 
DQS G333 Molecular 
Line Mapping Survey

M156

Barnes, Fukui, Fukushima, Hayashi, Mizuno, Yonekura, Miyamoto, Ryder USyd, Nagoya University, 
OsPU, Nagoya University, 

Nagoya University, 
OsPU, UNag, AAO

CHaMP Year 2 - 
Increasing the sample 
size and going deeper

M161

Walsh, Burton, Beuther, Thorwirth, Chapman, Wardle UNSW, UNSW, MPIfR, 
UMac, ATNF, UMac

A 12mm Line Survey 
Towards Sites of Massive 

Star Formation

M169

Burton, Jones, Cunningham, Walsh, Ott, Menten, Schilke, Belloche, Leurini, 
Requena-Torres, Martin-Pintado

UNSW, UNSW,, UNSW, 
JCU, NRAO, MPIfR, MPIfR, 
MPIfR, MPIfR, MPIfR, IEM

The organic repository 
in the Central Molecular 

Zone of the Galaxy

M170

Hughes, Wong, Ott, Muller, Maddison, Pineda Galvez, Kawamura, Fukui, 
Mizuno, Minamidani

Swinb, UIl, NRAO, ATNF, 
Swinb, RAIUB, UNag, 

UNag, UNag, UNag

A 12CO Survey of 
the Molecular Clouds 

in the Inner LMC

M172

Hatsukade, Kohno, Tosaki, Endo, Ohta, Kawai NAOJ, , NRO, UTokyo, 
UKyoto, TITECH

A Search for CO(J=1-0) 
Emission in the Host 

Galaxy of GRB980425

M178
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Observers Affiliations Program Number

Walsh, Thorwirth UNSW, MPIfR A search for interstellar 
glycine at 12mm

M179

Muller, Ott, Hughes, Mizuno, Kawamura, Mizuno, Wong, ATNF, LO, , Swinb, 
UNag, UNag,UNaG, UIl

Completion of high 
resolution mapping of 

CO within the SMC

M186

Purcell, Hoare, Urquhart, Lumsden, Oudmaijer, Moore, Voronkov UNSW, ULeeds, ULeeds, 
ULeeds, ULeeds, 

LivJMU, ATNF

The Chemical Evolution 
of Massive Young 

Stellar Objects

M190

Walsh, Lo, Ott, White, Burton, Brooks, Phillips, Purcell, Chapman, Wardle, 
Longmore

UNSW, UNSW, ATNF, 
UNSW, ATNF, ATNF, UNSW, 

UMac, UNSW, UMac

A pilot survey for HOPS 
(the H2O southern 

galactic Plane Survey)

M207

Roche, Burton, Casassus, Dickinson UOx, UNSW, UChi, Caltech The nature of excess 
centimetre wave 

Galactic emission

M208

Kelley, Braakman, Blake Caltech, Caltech, Caltech A Search for Methyl 
Acetate in Hot Cores

M209

Hughes, Reach, Bernard, Dobashi, Wong, Ott, Muller, Pineda, Galvez, Maddison, 
Paradis, Kawamura

Swinb, IPAC, UIl, NRAO, 
ATNF, RAIUB, Swinb, 

NAIC, PPL, UNag, UNag, 

Verifying the Mass 
of Giant Molecular 
Clouds in the LMC

M226

Lada, Rathborne, Muench, Roman-Zuniga, Alves CfA, CfA, SAO, CfA, ESO A Kinematic Survey of 
Dense Cores in the Pipe 

Nebula: Probing the 
Origin of Dense Cores 

and the Stellar IMF

M227

Henkel, Whiteoak, Ott, Martin, Cunningham, Jones, Muller, Koribalski, Wang, 
Menten

MPIfR, ATNF, NRAO, 
SAO, UNSW, UNSW, 

ATNF, ATNF, PMOMPIfR

A molecular 3 and 12mm 
line survey of Cen A

M228

Chamberlain, Muller, Lovell, Sykes ATNF, NAIC, PSI, PSI Asteroid millimetre 
thermal studies

M229

Hill, Cunningham, Burton, van Langevelde, Minier LO, UNSW, UNSW, 
JIVE, CEA

Do all massive cores 
form stars?

M230

Yamamoto, Ito, Ishigami, Kawamura, Mizuno, Onishi, Mizuno, Fukui, Hughes UNag, UNag, UNag, 
UNag, UNag, Swinb, 
UNag, UNag, UNag

Detailed Study of the 
molecular clouds with an 

unusual straight alignment 
toward L=348.5 degrees

M231

Herpin, Pardo, Cernicharo, Menten, Chapman, Alcolea, Bujarrabal OBordeaux, CSIC, MPIfR, 
ATNF, OANMad, OANMad

First 3mm molecular 
line survey of O-rich 

evolved objects

M232

Kurtz, Deharveng, ZAVAGNO, Pomarès, Cunningham UNAM, OMs, UNSW Massive Star Formation 
via the Collect and 
Collapse Process

M233

Torii, Fukui, Kudo, Fujishita, Yamamoto, Nozawa, Takahashi, Matsumoto, 
Machida, Kawamura, Mizuno

UNag, UNag, UTOKYO, 
UNag, CRL, UNag, 

NAOJ, UNag, UNag

Magnetic Floatation loops 
in the Galactic Center; A 

detailed study with Mopra

M235

Tuthill, Cohen, Schmidtt, Barnes USyd, UCB, USyd, USyd Fundamental Properties 
of the Red Square

M236

Jackson, Rathborne, Chambers, Simon, Finn, Stojimirovic UBos, CfA, UBos, 
UBos, UBos

Comparing Active and 
Quiescent Infrared 
Dark Cloud Cores

M237

Chippendale ATNF Mopra Axion Search M238

Martin, Henkel, Krips, Martin-Pintado, Mauersberger, Muller, Whiteoak, 
Wang

SAO, MPIfR, IEM, SAO, 
ATNF, ATNF, PMO

Unbiased chemical 
classification of galaxies

M239

Saul, Walsh UNSW, UNSW Millimeter Dark Core 
Line Survey

M240

Kirsanova, Sobolev, Voronkov, Cunningham USU, USU, ATNF, UNSW Distribution and physical 
conditions in high-mass 

star forming regions 
from the inner Galaxy

M241

Giroletti, Edwards, Giovannini, Perez Torres IRA-CNR, ATNF, 
IRA-CNR, IAAC

CO observations of blazars, 
nearby and TeV detected

M242

Bensch, Bergin, Pineda Galvez UBonn, UMich, JPL RAIUB Path finder experiment for 
an absorption-line study of 
Galactic molecular clouds

M243
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Observers Affiliations Program Number

Hewitt, Yusef-Zadeh NWU, NWU Methanol Masers 
Toward Interacting 

Supernova Remnants

M244

Requena-Torres, Parise, Martin-Pintado, Cernicharo MPIfR, MPIfR Investigating grain 
chemistry in the GC 

molecular clouds: the 
deuterium approach.

M245

Requena-Torres, Martin-Pintado, Martin, Amo-Baladron MPIfR, IEM, CfA, IEM-CSIC Complex molecules in 
the galactic center

M246

Henkel, Voronkov, Whiteoak, Zhang, Muller, Wang MPIfR, ATNF, ATNF, 
SAO, AAO, PMO

On the Interaction of 
Young Massive Stars 

with their Environment

M248

Wyrowski, Menten, Pillai, Schuller MPIfR, MPIfR, CfA, MPIfR A new population 
of massive high 

extinction clouds

M249

Baan, Spaans, Loenen NFRA, KI, KI, The Nuclear ISM in nearby 
Galaxies: NGC 1365

M250

Blank, Lane, White, Walsh JCU, JCU, JCU, JCU Millimetre Continuum 
Observations of Radio Quiet 

and Radio Intermediate 
Seyfert Galaxies

M251

Minier, Cunningham, Hennebelle, Motte, André CEA, UNSW, ENS, 
CEA, CEA

The origins of star 
formation: CO mapping 

of the Coalsack

M252

Tachihara, Miyamoto, YONEKURA, Niwa, Oasa, Itoh OsPU, UKOBE Filamentary structure and 
evolution of the Musca 

star forming cloud

M253

Observations made with the Parkes Telescope October 2006 to September 2007

Observers Affiliations Program Number

Bailes, Ord, Manchester, Verbiest, Bhat, Hotan, Kulkarni, Jacoby, Teoh Swinb, USyd, ATNF, 
Swinb, Swinb, UTas, 
Caltech, NRL, Swinb

Precision Pulsar Timing P140

Han, Manchester, van Straten NAOBei, ATNF, UTex Polarization and Rotation 
Measures of Recently 

Discovered Pulsars

P236

Manchester, Lewis, Sarkissian, Hobbs ATNF, ATNF, ATNF, ATNF Timing of Young Pulsars P262

Freire, Manchester, Kramer, Lyne, Lorimer, D’Amico, Camilo AO, ATNF, JBO, 
JBO, JBO, CAO

Timing and Searching for 
Pulsars in 47 Tucanae

P282

Bailes, ord, Verbiest, Bhat, Hotan Swinb, USyd, Swinb, 
Swinb, UTas

Studies of Relativistic 
Binary Pulsars

P361

Kramer, Manchester, Lyne, O’Brien, McLaughlin JBO, ATNF, JBO, JBO, JBO A new class of pulsar-
like neutron stars

P417

D’Amico, Possenti, Manchester, Sarkissian, Lyne, Burgay, Corongiu, Camilo CAO, CAO, ATNF, ATNF, 
JBO, CAO, CAO

Timing and searching 
millisecond pulsars in 

globular clusters

P427

Burgay, Kramer, Stairs, Faulkner, D’Amico, Possenti, Manchester, McLaughlin, 
Lorimer, Lyne, Camilo

CAO, JBO, UBC, JBO, CAO, 
CAO, ATNF, JBO, JBO JBO

Timing & geodetic 
precession in the 

double pulsar and two 
relativistic binaries

P455

Manchester, Hobbs, Bailes, Verbiest, Sarkissian, Kesteven, Jenet, van Straten, 
Ord, Hotan, You

ATNF, ATNF, Swinb, Swinb, 
ATNF, ATNF, UTex, UTex, 

USyd, NAOBei, Utas

A millisecond pulsar 
timing array

P456

McClure-Griffiths, Murphy, Pisano, Staveley-Smith, Ford, Kalberla, Dedes, 
Lockman

ATNF, USyd, NRL, 
ATNF, Swinb, UBonn, 

UBonn, NRAO

Galactic All-Sky Survey P467

Carretti, McConnell, McClure-Griffiths, Haverkorn, Cortiglioni, Bernardi, 
Poppi

ATNF, ATNF, NRAO KI Parkes Galactic Meridian 
Survey (PGMS) at 2.3 GHz

P472

Carretti, McConnell, Bernardi, McClure-Grif fiths, Cortiglioni, Poppi, 
Haverkorn

ATNF, KI, ATNF, NRAO Parkes Galactic Meridian 
Survey (PGMS) at 2.3 GHz

P472

Lyne, Possenti, Manchester, Kramer, Hobbs, Lorimer, McLaughlin, Burgay, 
D’Amico, Camilo, Stairs

JBO, CAO, ATNF, 
JBO, ATNF, JBO, JBO, 

CAO, CAO, UBC 

The ‘Perseus Arm’ 
Multibeam pulsar survey

P477
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Observers Affiliations Program Number

Titov, Jauncey, Reynolds, Ellingsen, Fey ATNF, ATNF, UTas, USNO Improving the terrestrial 
and celestial reference 

frame through Southern 
Hemisphere Geodetic 

VLBI Observations

P483

Kramer, Possenti, Manchester, Lyne, Hobbs, McLaughlin, Burgay, D’Amico, 
Camilo, Stairs, Faulkner

JBO, CAO, ATNF, 
JBO, ATNF, JBO, CAO, 

CAO JBO, UBC

Timing of binary and 
millisecond PKSMB/

PH pulsars

P501

Cohen, Caswell, Voronkov, McClure-Griffiths, Walsh, Burton, Chrysostomou, 
Brooks, Diamond, Ellingsen, Gray 

JBO, ATNF, ATNF, ATNF, 
UNSW, UNSW, UHerts, 

ATNF, JBO, UMan, UTas

A Multibeam Survey 
of the Galaxy for 

Methanol Masers

P502

Fuller, Caswell, Burton, Chrysostomou, Brooks, Cox, Diamond, Ellingsen, Gray, 
Green, Hoare

UMan, ATNF, UNSW, 
UHerts, ATNF, UCardiff, 

JBO, UTas, UMan, 
ULeeds, JBO

A Multibeam Survey 
of the Galaxy for 

Methanol Masers

P502

Camilo, Ransom, Lorimer, Manchester, Gaensler NRAO, JBO, ATNF, USyd PSR J1833-1034, the 
Very Young Pulsar in 

SNR G21.5-0.9

P509

McLaughlin, Manchester, Kramer, Lyne, O’Brien, Lorimer, Camilo, Stairs, 
Faulkner

JBO, ATNF, JBO, JBO, 
JBO, JBO UBC, JBO

Continued Monitoring 
Observations of Rotating 

Radio Transients

P511

McLaughlin, Lyne, Lorimer, Kramer, O’Brien, Manchester, Stairs, Camilo, 
Faulkner

JBO, JBO, JBO, JBO, 
JBO, ATNF, UBC, JBO

Continued Monitoring 
Observations of Rotating 

Radio Transients

P511

Johnston, Possenti, Manchester, Kramer, Lyne, O’Brien, Hobbs, Edwards, 
Lorimer, McLaughlin, Burgay

ATNF, CAO, ATNF, JBO, 
JBO, JBO, ATNF, ATNF, 

JBO, CAO, JBO

A Methanol Multibeam 
Pulsar Survey

P512

Johnston, O’Brien, Kramer, Lyne, Lorimer, McLaughlin, Hobbs, Possenti, 
Burgay, D’Amico, Bailes

ATNF, JBO, JBO, JBO, 
JBO, JBO, ATNF, CAO, 

CAO, Swinb, CAO

A Methanol Multibeam 
Pulsar Survey

P512

Filipovic, Jones, White, Wielebinski, Stootman UWS, ATNF MPIfR, UWS A 5 cm (6 GHz) Multi-
beam Radio-Continuum 

Survey of the Galactic 
Plane - Pilot Observations

P537

Pracy, Briggs, Blake, Couch, Lah MSSSO, RSAA, UBC, 
UNSW, RSAA

A search for HI in 
local E+A galaxies

P553

Israel, Possenti, Rea, Burgay OARome, CAO, SRON, CAO Simultaneous Parkes/XMM 
observations of the AXP 

source XTEJ1810-197

P554

Gomez, Suarez, Morata, Miranda, Torrelles, Gomez, Anglada UNAM Water masers in post-AGB 
and planetary nebulae. 

A special category of 
evolved sources?

P555

Ord, Johnston USyd, ATNF     The Magnetic Field of 
the Solar Corona

P556

Burgay, Possenti, Rea, D’Amico, Israel, Stella, Di Salvo, Burderi CAO, CAO, SRON, CAO, 
OARome, OARome, UPal

Uncovering the nature 
of two faint pulsars

P557

Arzoumanian, Bailes, Bhat Swinb, Swinb A Search for 
Millisecond Pulsars 

in Spectroscopically-
Selected Binaries

P558

Keith, Possenti, Manchester, Kramer, Lyne, Hobbs, McLaughlin, Burgay, 
D’Amico, Camilo, Stairs

JBO, CAO, ATNF, 
JBO, JBO, ATNF, JBO, 

CAO, CAO, UBC 

Timing of  New Pulsars 
from Re-Analysis of 

the Parkes Multibeam 
Pulsar Survey

P559

Keith, Lyne, Manchester, Hobbs, Stairs, Faulkner, D’Amico, Possenti, Burgay, 
Camilo, Kramer

JBO, JBO, ATNF, 
ATNF, UBC, JBO, CAO, 

CAO, CAO JBO

Timing of New Pulsars from 
Re-Analysis of the Parkes 
Multibeam Pulsar Survey

P559

Carretti, McConnell, Staveley-Smith, Haverkorn, Cortiglioni, Bernardi, Poppi ATNF, ATNF, NRAO KI S-band Polarization All 
Sky Survey (S-PASS)

P560

Masters, Koribalski, Staveley-Smith, Huchra, Macri, Crook, Jarrett, Jones Harvard, ATNF, ATNF, 
Harvard, NOAO, 
MIT, IPAC, ANU

Mapping Matter in 
the Nearby Universe 

with 2MASS

P561
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Observers Affiliations Program Number

Mao, McConnell, McClure-Griffiths, Staveley-Smith, Haverkorn, Gaensler, 
Dickey, Stanimirovic, Wolleben

CfA, ATNF, ATNF, 
ATNF, NRAO, USyd, 
UMinn, UCB, DRAO

3-D Magnetic Field of the 
Large Magellanic Cloud

P563

Camilo, Sarkissian, Reynolds, Ransom, Halpern, Helfand ATNF, ATNF, NRAO Studying the magnetar 
XTE J1810-197

P564

Camilo, Reynolds, Sarkissian, Halpern, Helfand, Johnston, Ransom ATNF, ATNF, ATNF, NRAO Studying the magnetar 
XTE J1810-197

P564

Possenti, Burgay, Rea, Israel, Colpi, Perna   CAO, CAO, SRON, 
OARome, JILA 

Searching for radio 
pulsations from the 

transient AXP in 
Westerlund 1

P573

Johnston, Manchester, Romani, Thompson, Thorsett, Hobbs, Roberts ATNF, ATNF, GSFC, 
UCSC, ATNF, Eureka

Pulsar timing and the 
GLAST mission

P574

Hobbs, Manchester, Sarkissian, Reynolds, Jenet ATNF, ATNF, ATNF, 
ATNF, UTex

Calibrating the Digital 
Filterbank System

P575

Manchester, Hobbs, Cohen, Green ATNF, ATNF, UCB, USyd G313.3+00.3 - Planetary 
Nebula or SNR?

P579

Karastergiou, ord, McLaughlin, Johnston USyd, JBO, ATNF The polarization of Rotating 
Radio Transients

P584

Andersson, Bhat JHU, Swinb Probing the hot halo of 
the Southern Coalsack: 
Is it really magnetically 

dominated?

P586

Burgay, Bandiera, Bocchino, Possenti CAO, OAAI, OAP, CAO Searching for pulsars 
associated to recently 
detected Pulsar Wind 

Nebulae and X-ray 
point sources in 

Supernova Remnants

P589

VLBI Observations October 2006 to September 2007

Observers Affiliations Program Number

Ojha, Tzioumis, Ellingsen, Reynolds, Jauncey, Fey, Johnston, Dickey, Nicolson, 
Quick, Takahashi, Koyama

ATNF, ATNF, UTas, 
ATNF, ATNF, USNO, 

USNO, UTas, HartRAO, 
CRL, HartRAO, National 

Institute of Information 
and Communications 

Technology

Astrometry/Imaging of 
Southern Hemisphere 

ICRF Sources

V131

Edwards, Tzioumis, Ojha ISA, ATNF, ATNF The strongly absorbed 
core of PKS 1814-637

V180

Dodson, Edwards OANMad, ISA LBA observations of 
the complicated AGN 

source J0743-67

V182

Horiuchi, Tingay, West Swinb, Swinb, Swinb Highly polarized water 
maser in Oriok-KL

V184

Guirado, Reynolds, Jauncey, Marti-Vidal, Marcaide, Lestrade, Preston, Jones UVal, ATNF, ATNF, UVal, 
UVal, OPM, JPL, JPL

Astrometry of the 
ABDoradus system

V186

Lenc, Tingay Swinb, Swinb VLBI monitoring of 
supernova remnants in 
NGC 253: determining 

the supernova rate

V188

Lenc, Tingay Swinb, Swinb A high resolution, high 
sensitivity, wide field study 

of relativistic jet interactions 
in radio galaxies

V189

Deller, Reynolds, Tingay, Bailes, Bhat Swinb, ATNF, Swinb, 
Swinb, Swinb

VLBI parallaxes of 
important Southern 
Hemisphere pulsars

V190

Benaglia, Koribalski, Tzioumis, Phillips, Dougherty IAR, ATNF, ATNF, 
ATNF, DRAO

The wind-collision region 
of HD 93129A from 

LBA observations

V191
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Observers Affiliations Program Number

Kramer, Lyne, O’Brien, McLaughlin, Deller, Bailes JBO, JBO, JBO, JBO, 
Swinb, Swinb

Finding the positions 
of RRATs

V192

Norris, Middelberg, Phillips, Cornwell, Appleton ATNF, ATNF, ATNF, 
ATNF, Caltech

VLBI of Radio-excess 
Sources in the CDFS/

GOODS fields

V193

Edwards, Bignall, Ojha, Piner ISA, JIVE, ATNF, 
Whittier College

The jet speed of the TeV 
source PKS 2005-489

V194

Bains, Caswell, Cohen, Cunningham, Burton, Hutawarakorn Kramer, Richards UNSW, ATNF, JBO, UNSW, 
UNSW, NARI / National 
Astronomical Research 
Institute, Thailand, JBO

Masers, Magnetic Fields 
and Outflows in the 

G333 Molecular Cloud

V195

Lenc, Tingay Swinb, Swinb Monitoring of supernova 
remnants in NGC 253 and 

NGC 4945: determining 
the supernova rate

V209

Tingay Swinb A search for jet interactions 
in the Centaurus A jet

V210

Middelberg, Phillips, Tingay, Norris ATNF, ATNF, Swinb, ATNF VLBI observations 
of Infrared-Faint 

Radio Sources

V211

Ryder, Tingay, Mattila, Meikle, Vaisanen AAO, Swinb, QUB, 
ImCol, SAAO

The Supernova in the 
Luminous Infrared Galaxy 

IRAS 18293-3413

V212

Horiuchi, Tingay, Natusch Swinb, Swinb, Swinb VLBI observations 
of jet precession in 

BL Lac objects

V214

Goedhart, Ellingsen, Phillips, Norris, Gaylard HartRAO, UTas, ATNF, 
ATNF, HartRAO

High-resolution imaging 
of the 6.7 Ghz methanol 

masers in G351.78-0.54

V215
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E: 2007 ATNF Media releases
Apollo Moon-landing award for telescope engineer (19 January)

http://www.csiro.au/news/ps2ou.html

ATNF staff appointed as CSIRO Fellows (27 February)

http://www.csiro.au/news/ps2tt.html

Broadband networks transform radio astronomy (19 April)

http://www.atnf.csiro.au/news/press/broadband.pdf

“Accidental revolutionaries” net US$500,000 cosmology prize (18 July)

http://www.csiro.au/news/GruberPrize.html

Eureka! Emu in the Sky wins prize (22 August)

http://www.csiro.au/news/EurekaSciencePhotography.html

CSIRO astronomer awarded L’Oréal prize (29 August)

http://www.csiro.au/news/DrIlanaFeainAwarded.html

Networks create instant world telescope (5 September)

http://www.csiro.au/news/TelescopeNetworks.html

Mysterious energy burst stuns astronomers (28 September)

http://www.csiro.au/news/EnergyBurst.html

Lifetime achievement award to ATNF’s Dr Dick Manchester (4 December)

http://www.csiro.au/news/MedalWinners2007.html

Minister Carr launches student remote-observing program (18 December)

http://www.csiro.au/news/PulseAtParkesProject.html

UN proclaims 2009 as the International Year of Astronomy (20 December)

http://www.atnf.csiro.au/news/press/iya_un_end
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F: Publications

Papers using ATNF data, published in refereed journals

* indicates publication with ATNF staff

BURGAY, M., REA, N., ISRAEL, G.L., POSSENTI, A., BURDERI, L., DI SALVO, T., D’AMICO, N. & STELLA, L. “Search for radio pulsations in 
four anomalous X-ray pulsars and discovery of two new pulsars”. MNRAS, 372, 410-416 (2007). (P)

* ASAKI, Y., SUDOU, H., KONO, Y., DOI, A., DODSON, R., PRADEL, N., MURATA, Y., MOCHIZUKI, N., EDWARDS, P.G., SASA, T. & 
FOMALONT, E.B. “Verification of the effectiveness of VSOP-2 phase referencing with a newly developed simulation tool, ARIS”. PASJ, 59, 
397-418 (2007). (V)

*AHARONIAN, F. et al., FILIPOVIC, M. D. et al.  “H.E.S.S. observations of the supernova remnant RX J0852.0-4622: shell-type morphology 
and spectrum of a widely extended very high energy gamma-ray source “. ApJ 661, 236-249 (2007). (C)

*AYRES, T.R., BROWN, A. & HARPER, G.M. “a TrA Junior”. ApJ, 658, L107-L110 (2007) (C)

*BAILIN, J. & FORD, A. “The absence of H I in the Bootes dwarf spheroidal galaxy”. MNRAS Lett., 375, L41-L45 (2007) (P)

*BENAGLIA, P., VINK, J.S., MARTI, J., APELLANIZ, J.M., KORIBALSKI, B.S. & CROWTHER, P.A. “Testing the predicted mass-loss bi-stability 
jump at radio wavelengths”. A&A, 467,  1265-1274 (2007) (C)

*BIGNALL, H.E., JAUNCEY, D.L., LOVELL, J.E.J., TZIOUMIS, A.K., MACQUART, J.-P. & KEDZIORA-CHUDCZER, L. “Observations of 
intrahour variable quasars: scattering in our Galactic neighbourhood”. A&A Trans., 26, 567-573 (2007). (V)

*BLOMME, R., DE BECKER, M., RUNACRES, M.C., VAN LOO, S. & SETIA GUNAWAN, D.Y.A. “Non-thermal radio emission from O-type 
stars. II. HD 167971”. A&A, 464, 701-708 (2007) (C)

*BOJICIC, I.S., FILIPOVIC, M.D., PARKER, Q.A., PAYNE, J.L., JONES, P.A., REID, W., KAWAMURA, A. & FUKUI, Y. “Multifrequency study of 
the Large Magellanic Cloud supernova remnant (SNR) B0513-692 and new SNR candidate J051327-6911”. MNRAS, 378, 1237-1247 
(2007) (C)

*BOUCHARD, A., JERJEN, H., DA COSTA, G.S. & OTT, J. “Interstellar medium disruption in the Centaurus A group”. AJ, 133, 261-269 
(2007) (C, P)

*BOYLE, B.J., CORNWELL, T.J., MIDDELBERG, E., NORRIS, R.P., APPLETON, P.N. & SMAIL, I. “Extending the infrared radio correlation”. 
MNRAS, 376, 1182-1188 (2007) (C)

*BREEN, S.L., ELLINGSEN, S.P., JOHNSTON-HOLLITT, M., WOTHERSPOON, S., BAINS, I., BURTON, M.G., CUNNINGHAM, M., LO, N., 
SENKBEIL, C.E. & WONG, T. “A search for 22 Ghz water masers within the giant molecular cloud associated with RCW 106”. MNRAS, 
377, 491-506 -2007 (C)

*BROOKS, K.J., GARAY, G., VORONKOV, M. & RODRIGUEZ, L.F. “Continuum observations at 3 and 12 mm of the high-mass protostellar 
jet IRAS 16547-4247”. ApJ, 669, 459-463 (2007). (C)

*BROWN, J.C., HAVERKORN, M., GAENSLER, B.M., TAYLOR, A.R., BIZUNOK, N.S., McCLURE-GRIFFITHS, N.M., DICKEY, J.M. & GREEN, 
A.J.“Rotation measures of extragalactic sources behind the southern Galactic plane: new insights into the large-scale magnetic field of 
the inner Milky Way”. ApJ, 663, 258-266 (2007). (C)

*CAMILO, F., COGNARD, I., RANSOM, S.M., HALPERN, J.P., REYNOLDS, J. et al. “The magnetar XTE J1810-197: variations in torque, 
radio flux density, and pulse profile morphology “. ApJ, 663, 497-504 (2007). (P)

*CAMILO, F., RANSOM, S.M., HALPERN, J.P. & REYNOLDS, J. “1E 1547.0-5408: a radio-emitting magnetar with a rotation period of 2 
seconds”. ApJ, 666, L93-L96 (2007). (C, P)

*CAMILO, F., RANSOM, S.M., PENALVER, J., KARASTERGIOU, A., VAN KERKWIJK, M., DURANT, M., HALPERN, J.P., REYNOLDS, J. et al. 
“The variable radio-to-X-ray spectrum of the magnetar XTE J1810-197”. ApJ, 669, 561-569 (2007). (P, C)
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*CAMILO, F., REYNOLDS, J., JOHNSTON, S., HALPERN, J. P., RANSOM, S.M. & VAN STRATEN, W. “Polarized radio emission from the 
magnetar XTE J1810-197”. ApJ, 659, L37-L40 (2007) (P)

*CROCKER, R.M., JONES, D., BALLANTYNE, D.R. & MELIA, F. “Radio synchrotron emission from secondary leptons in the vicinity of 
Sagittarius A*”. ApJ, 664, L95-L98 (2007). (C)

*DEACON, R.M., CHAPMAN, J.M., GREEN, A.J. & SEVENSTER, M.N. “H2O maser observations of candidate post-AGB stars and discovery 
of three high-velocity water sources”. ApJ, 658, 1096-1113 (2007) (T, C, M)

*FEAIN, I.J., PAPADOPOULOS, P.P., EKERS, R.D. & MIDDELBERG, E. “Dressing a naked quasar: star formation and active galactic nucleus 
feedback in HE 0450-2958”. ApJ, 662, 872-877 (2007) (C)

*FENDER, R.P., DAHLEM, M., HOMAN, J., CORBEL, S., SAULT, R. & BELLONI, T.M. “The variable radio counterpart and possible large-
scale jet of the new Z source XTE J1701-462”. MNRAS Lett., 380, L25-L29 (2007). (C)

*GARAY, G., MARDONES, D., BROOKS, K.J., VIDELA, L. & CONTRERAS, Y. “A multiwavelength study of young massive star-forming 
regions. II. The dust environment”. ApJ, 666, 309-320 (2007). (C)

*HEALEY, S.E., ROMANI, R.W., TAYLOR, G.B., SADLER, E.M., RICCI, R., MURPHY, T., ULVESTAD, J.S. & WINN, J. N. “CRATES: an 
all-sky survey of flat-spectrum radio sources”. ApJS, 171, 61-71 (2007). (C)

*HELFAND, D.J., CHATTERJEE, S., BRISKEN, W.F., CAMILO, F., REYNOLDS, J., et al. “VLBA measurement of the transverse velocity of the 
magnetar XTE J1810-197”. ApJ, 662, 1198-1203 (2007) (V, C)

*HORELLOU, C. & KORIBALSKI, B.S. “Stars and gas in the very large interacting galaxy NGC 6872”.  A&A, 464, 155-165 (2007). (C)

*HUGHES, A., STAVELEY-SMITH, L., KIM, S., WOLLEBEN, M. & FILIPOVIC, M. “An Australia Telescope Compact Array 20-cm radio 
continuum study of the Large Magellanic Cloud”. MNRAS, 382, 543-552 (2007). (C, P)

*HUYNH, M.T., JACKSON, C.A. & NORRIS, R.P. “Radio observations of the Hubble Deep Field-South region. III. The 2.5, 5.2, and 8.7 GHz 
catalogs and radio source properties”. AJ, 133, 1331-1344 (2007). (C)

*JACOBY, B.A., BAILES, M., ORD, S.M., KNIGHT, H.S. & HOTAN, A.W. “Discovery of five recycled pulsars in a high Galactic latitude 
survey”. ApJ, 656, 408-413 (2007) (P)

*JAMES, C.W., CROCKER, R.M., EKERS, R.D., HANKINS, T.H., O’SULLIVAN, J.D. & PROTHEROE, R.J. “Limit on ultrahigh energy neutrino 
flux from the Parkes Lunar Radio Cherenkov experiment”. MNRAS, 379, 1037-1041 (2007). (P)

*KARASTERGIOU, A. & JOHNSTON, S. “An empirical model for the beams of radio pulsars”. MNRAS, 380, 1678-1684 (2007). (P)

*KIM, S., ROSOLOWSKY, E., LEE, Y., KIM, Y., JUNG, Y.C., DOPITA, M.A., ELMEGREEN, B.G., FREEMAN, K.C., SAULT, R.J., KESTEVEN, M.J., 
McCONNELL, D. & CHU, Y.-H. “A catalog of H I clouds in the Large Magellanic Cloud”. ApJS, 171,  
419-446 (2007). 

PURCELL, C.R. & OTT, J.  “Multiwavelength observations of southern hot molecular cores traced by methanol masers. I. Ammonia and 24 
Ghz continuum data”. MNRAS, 379, 535-572 (2007). (C)

*McCALLUM, J.N., ELLINGSEN, S.P. & LOVELL, J.E.J. “Magnetic field limits and spectral variability in the Circinus galaxy H2O 
megamasers”. MNRAS, 376, 549-552 (2007) (C)

*McCLURE-GRIFFITHS, N.M. & DICKEY, J.M. “Milky Way kinematics. I. Measurements at the subcentral point of the fourth quadrant”. ApJ, 
671, 427-438 (2007). (C, P)

*MEYER, M.J., ZWAAN, M.A., WEBSTER, R.L., BROWN, M.J. & STAVELEY-SMITH, L. “The weak clustering of gas-rich galaxies”. ApJ, 654, 
702-713 (2007) (P)

*MIDDELBERG, E., SAULT, R.J. & KESTEVEN, M.J. “The ATCA seeing monitor”. PASA, 23, 147-153 (2007) (C)

*MORGANTI, R., HOLT, J., SARIPALLI, L., OOSTERLOO, T.A. & TADHUNTER, C.N. “IC 5063: AGN driven outflow of warm and cold gas”. 
A&A, 476, 735-743 (2007). (C)
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*MULLER, E. & BEKKI, K. “The origin of large-scale H I structures in the Magellanic Bridge”. MNRAS Lett., 381, L11-L15 (2007). (P, C)

*MUNOZ, D.J., MARDONES, D., GARAY, G., REBOLLEDO, D., BROOKS, K. & BONTEMPS, D. “Massive clumps in the NGC 6334 star-
forming region”. ApJ, 668, 906-917 (2007). (C)

*NORRIS, R.P., DELLER, A., PHILLIPS, C.J., TINGAY, S., APPLETON, P.N., MIDDELBERG, E. & CORNWELL, T.J.  
“Very long baseline interferometry detection of an infrared-faint radio source”. MNRAS, 378, 1434-1438 (2007). (V)

*OEY, M. S. et al., KILBORN, V.A., KNEZEK, P.M., KORIBALSKI, B.S., MEYER, M., PUTMAN, M.E., RYAN-WEBER, E.V., SMITH, R.C., 
STAVELEY-SMITH, L.  et al. “The survey for ionization in neutral gas galaxies. III. Diffuse, warm ionized medium and escape of ionizing 
radiation”. ApJ, 661, 801-814 (2007). (P)

*ORD, S., JOHNSTON, S. & SARKISSIAN, J. “The magnetic field of the solar corona from pulsar observations”. Solar Phys., 245, 109-120 
(2007). (P)

*PHILLIPS, C.J., DELLER, A., AMY, S.W., TINGAY, S.J., TZIOUMIS, A.K., REYNOLDS, J.E., JAUNCEY, D.L.  et al. “Detection of compact radio 
emission from Circinus X-1 with the first Southern hemisphere e-VLBI experiment”. MNRAS Lett., 380, L11-L14 (2007). (V) 

*POMPEI, E., DAHLEM, M. & IOVINO, A. “Optical and radio survey of southern compact groups of galaxies. I. Pilot study of six groups”. 
A&A, 473, 399-409 (2007). (C)

*RAMSAY, G., BROCKSOPP, C., WU, K., SLEE, O.B. & SAXTON, C. “A search for electron cyclotron maser emission from compact 
binaries”. MNRAS, 382, 461-465 (2007). (C)

*STRASSER, S.T., DICKEY, J.M., TAYLOR, A.R., BOOTHROYD, A.I., GAENSLER, B.M., GREEN, A.J., KAVARS, D.W., LOCKMAN, F.J., 
MARTIN, P.G., McCLURE-GRIFFITHS, N.M., ROTHWELL, T.A. & STIL, J.M. “Tracking the outer spiral arms of the Galaxy in H I absorption”. 
AJ, 134, 2252-2271 (2007). (C, P)

*STUPAR, M., FILIPOVIC, M.D., PARKER, Q.A., WHITE, G.L., PANNUTI, T.G. & JONES, P.A. “A statistical study of Galactic SNRs using the 
PMN survey”. Astrophys. Space Sci., 307, 423-435 (2007) (P)

*TSAREVSKY, G., FERETTI, L., ANDERNACH, H., BACCHI, M., SLEE, O.B., GIOVANNINI, G. & GOVONI, F.  “Radio relics in clusters of 
galaxies: a unique case of Abell 548b”. Bull. Crimean Astrophys. Observ., 103, 37-42 (2007). (C)

*VALDETTARO, R., CHAPMAN, J.M., LOVELL, J.E.J. & PALLA, F. “H2O maser emission from bright rimmed clouds in the southern 
hemisphere”. A&A, 466, 247-253 (2007) (T)

*WALSH, A.J., LONGMORE, S.N., THORWIRTH, S., URQUHART, J.S. & PURCELL, C.R. “New ammonia masers towards NGC 6334I”. 
MNRAS Lett. 382, L35-L38 (2007). (C, M)

*WANG, N., MANCHESTER, R.N. & JOHNSTON, S.  “Pulsar nulling and mode changing”. MNRAS, 377, 1383-1392 (2007) (P)

*WARREN, B.E., JERJEN, H. & KORIBALSKI, B.S.  “The minimum amount of stars a galaxy will form”. AJ, 134, 1849-1862 (2007). (C, P)

*YOU, X.P., HOBBS, G., COLES, W.A., MANCHESTER, R.N., EDWARDS, R., BAILES, M., SARKISSIAN, J., VERBIEST, J.P., VAN STRATEN, 
W., HOTAN, E., ORD, S., JENET, F., BHAT, N.D. & TEOH, A. “Dispersion measure variations and their effect on precision pulsar timing”. 
MNRAS, 378, 493-506 (2007). (P)
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BRODERICK, J.W., BRYANT, J.J., HUNSTEAD, R.W., SADLER, E.M. & MURPHY, T. “A new search for distant radio galaxies in the Southern 
hemisphere. I. Sample definition and radio properties”. MNRAS, 381, 341-366 (2007). (C)

BRODERICK, J.W., DE BREUCK, C., HUNSTEAD, R.W. & SEYMOUR, N. “An extreme rotation measure in the high-redshift radio galaxy PKS 
B0529-549”. MNRAS, 375, 1059-1069 (2007) (C)

BURGAY, M., REA, N., ISRAEL, G.L., POSSENTI, A., BURDERI, L., DI SALVO, T., D’AMICO, N., STELLA, L. & NICHELLI, E.  “Search for 
radio pulsations in four anomalous X-ray pulsars and discovery of two new pulsars”. Astrophys. Space Sci., 308, 531-534 (2007). (P)

CRAWFORD, F. & TIFFANY, C.L.  “Flux densities and radio polarization characteristics of two Vela-like pulsars”. AJ, 134, 1231-1236 
(2007). (C)

CRAWFORD, F., HESSELS, J.W. & KASPI, V.M.  “Deep searches for radio pulsations and bursts from four southern anomalous X-ray 
pulsars”. ApJ, 662, 1183-1187 (2007). (P)

CUNNINGHAM, M.R. et al.  “A search for propylene oxide and glycine in Sagitarrius B2 (LMH) and Orion”. MNRAS, 376, 1201-1210 
(2007) (M)

DE VRIES, N., SNELLEN, I.A., SCHILIZZI, R.T., LEHNERT, M.D. & BREMER, M.N. “Complete identification of the Parkes  
half-Jansky sample of GHz peaked spectrum radio galaxies”. A&A, 464, 879-883 (2007). (P)

GELFAND, J.D. & GAENSLER, B.M. “The compact X-ray source 1E 1547.0-5408 and the radio shell G327.24-0.13: a new proposed 
association between a candidate magnetar and a candidate supernova remnant”. ApJ, 667, 1111-1118 (2007). (C)

GELFAND, J.D., GAENSLER, B.M. et al. “The radio emission, X-ray emission, and hydrodynamics of G328.4+0.2:  a comprehensive 
analysis of a luminous pulsar wind nebula, Its neutron star, and the progenitor supernova explosion“.  
ApJ, 663, 468-486 (2007). (C, P)

GROSSI, M., DISNEY, M.J., PRITZL, B.J. et al. “Star formation history and evolution of gas-rich dwarf galaxies in the Centaurus A group”. 
MNRAS, 374, 107-130 (2007) (C)

HALPERN, J.P., GOTTHELF, E.V., CAMILO, F. & SEWARD, F.D. “X-ray timing of PSR J1852+0040 in Kesteven 79: evidence of neutron 
stars weakly magnetized at birth”. ApJ, 665, 1304-1310 (2007). (P)

HELFAND, D.J.  et al. “Discovery of the putative pulsar and wind nebula associated with the TeV gamma-ray source HESS J1813-178”. 
ApJ, 665, 1297-1303 (2007). (P)

JONES, P.A., CUNNINGHAM, M.R., GODFREY, P.D. & CRAGG. D.M. “A search for biomolecules in Sagittarius B2 (LMH) with the Australia 
Telescope Compact Array”. MNRAS, 374, 579-589 (2007) (C)

KNIGHT, H.S. “A Parkes radio telescope study of giant pulses from PSR J1823Ð3021A “. MNRAS, 378, 723-729 (2007). (P)

KOTHES, R. & DOUGHERTY, S.M. “The distance and neutral environment of the massive stellar cluster Westerlund I”. A&A, 468, 993-
1000 (2007). (C, P)

LANG, C.C., KAARET, P., CORBEL, S. & MERCER, A.  “A radio nebula surrounding the ultraluminous X-ray source in NGC 5408”. ApJ, 
666, 79-85 (2007). (C)

LEE, T.-H., LIM, J. & KWOK, S. “Optically thick radio cores of narrow-waist bipolar nebulae”. ApJ, 665, 341-354 (2007). (C)

LOMMEN, D., WRIGHT, C.M., MADDISON, S.T. et al. “Investigating grain growth in disks around southern T Tauri stars at millimetre 
wavelengths”. A&A, 462, 211-220 (2007). (C)

LORIMER, D.R., BAILES, M., McLAUGHLIN, M.A., NARKEVIC, D.J. & CRAWFORD, F. “A bright millisecond radio burst of extragalactic 
origin”. Science, 318, 777-780 (2007). (P)

Mercer, E.P.; Clemens, D.P.; Rathborne, J.M.; Meade, M.R.; Babler, B.L.; Indebetouw, R.; Whitney, B.A.; Watson,C.; Wolfire, M.G.; Wolff, 
M.J.; and 10 coauthors   “A GLIMPSE of the Southern Jellyfish nebula and its massive YSO” ApJ 656 242-247 (2007). (M)



CSIRO Australia Telescope National Facility – Annual Report 200788

MULLER, T.G. & BARNES, P.J.  “3.2 mm lightcurve observations of (4) Vesta and (9) Metis with the Australia Telescope Compact Array”. 
A&A, 467, 737-747 (2007). (C)

OOSTERLOO, T.A., MORGANTI, R., SADLER E.M., VAN DER HULST, T. & SERRA, P. “Extended, regular H I structures around early-type 
galaxies “. A&A 465, 787-798 (2007). (C, P)

PAYNE, J.L., WHITE, G.L., FILIPOVIC, M.D. & PANNUTI, T.G. “An ATCA radio-continuum study of the Small Magellanic Cloud. V. Long-
slit optical spectroscopy of supernova remnants and confirmation of a new candidate supernova remnant”.  MNRAS, 376, 1793-1804 
(2007) (C)

PINEDA, J.L. & BENSCH, F. “photon-dominated region modeling of the CO and [C i] line emission in Barnard 68”. A&A, 470, 
615-623 (2007). (M)

PISANO, D.J., et al. “An H I survey of six Local Group analogs. I. Survey description and the search for high velocity clouds”. ApJ, 662, 
959-968 (2007). (P, C)

REA, N. TORRES, M.A.P., JONKER, P.G. et al.  “Accurate X-ray position and multiwavelength observations of the isolated neutron star RBS 
1774”. MNRAS, 379, 1484-1490 (2007). (P)

REYNOSO, E.M. & GREEN, A.J. “G332.5-5.6, a new Galactic supernova remnant”. MNRAS, 375, 92-98 (2007). (C)

RODRIGUEZ, J. et al. “The discovery outburst of the X-ray transient IGR J17497-2821 observed with RXTE and ATCA”. ApJ, 655, L97-
L100 (2007). (C)

ROVILOS, E., GEORGAKAKIS, A., GEORGANTOPOULOS, I., AFONSO, J. et al. “Radio observations of the Chandra Deep Field South: 
exploring the possible link between radio emission and star formation in X-ray selected AGN”. A&A, 466, 119-126  (2007). (C)

SERRA, P., TRAGER,S.C., VAN DER HULST, J.M., OOSTERLOO, T.A., MORGANTI, R., VAN GORKOM, J.H. & SADLER, E.M.  
“H I gas and stellar content of early-type galaxies”.  New Astron. Rev., 51, 3-Jul (2007). (C, P)

SMITH, I.A., RYDER, S.D., BOTTCHER, M., TINGAY, S.J.,  et al. “Multiwavelength monitoring of the unusual ultraluminous supernova SN 
1978K in NGC 1313 and the search for an associated gamma-ray burst”. ApJ, 669, 1130-1137 (2007).  
(C, V)

STUPAR, M., PARKER, Q.A., FILIPOVIC, M.D. et al. “Multiwavelength study of a new Galactic SNR G332.5-5.6”.MNRAS, 381, 377-
388 (2007). (C, P)

URQUHART, J.S. et al. “A tale of two cores: triggered massive star formation in the bright-rimmed cloud SFO 75”. A&A, 467, 1125-
1137 (2007). (C)

URQUHART, J.S., BUSFIELD, A.L., HOARE, M.G.,  et al. “The RMS survey: radio observations of candidate massive YSOs in the southern 
hemisphere”. A&A, 461, Nov-23 (2007). (C)

WALSH, A.J., CHAPMAN, J.F., BURTON, M.G., WARDLE. M. & MILLAR, T.J. “Australia Telescope Compact Array 1.2-cm observations of 
the massive star-forming region G305.2+0.2”. MNRAS, 380, 1703-1714 (2007). (C)



Appendices 89

Papers using ATNF data published in conference proceedings, and other publications  
with ATNF authors

* Indicates publication with ATNF staff
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2007, 81-88 (2007). (O)
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N.T., 12-16 March, 2007, 68-69 (2007). (T)
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G: Theses of students co-supervised by the ATNF, 2007
Xiaopeng You (Chinese Academy; June 2007. Now Southwest University.) “The propagation of pulse signals in interstellar medium and 
their effect on the detection of gravitational waves” 

Ivy Wong (UMelb; Sep 2007. Now Yale, USA.) “Star formation and galaxy evolution of the Local Universe based on HIPASS” 

Steven Longmore (UNSW; May 2007. Now Boston, USA.) “The Cradle of Galactic Superpowers - Studying the Natal Environment of 
Massive Stars” 

Jess O’Brien (ANU; Apr 2007) “Probing the shape of dark halos of thin edge-on disk galaxies” 

Haydon Knight (USwin; Jan 2007) “Pulsar Applications of Baseband Recording”
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H. Postgraduate students co-supervised by the ATNF

Nicolas Bonne Australian National University Investigating the dark and visible matter in the Local Volume

Shari Breen University of Tasmania Masers as evolutionary tracers of star formation

Nino Bukilic Curtin University Extremely wide bandwidth focal plane array receivers for 
radioastronomy

Rajan Chhetri University of New South Wales The study of the large scale mass distribution in the Universe using 
gravitational lensing

Aaron Chippendale University of Sydney High dynamic range imaging with many baseline synthesis 
interferometry

Joanne Dawson Nagoya University, Japan Supershells as molecular cloud factories in the evolving ISM

Adam Deller Swinburne University Software correlation for advanced very long baseline interferometry, 
with applications in pulsar and extragalactic astrophysics

Alyson Ford Swinburne University GASS: The Galactic All-Sky Survey

Leith Godfrey Australian National University Dynamics of large-scale extragalactic Jets: a multi-wavelength study 
of X-ray bright jets

Andres Guzman Universidad de Chile, Chile Ionised jets in massive young stellar objects as sign of accretion 
dominated process in their formation

Paul Hancock University of Sydney A deep survey of the SCP at 20 GHz (part of the AT20G survey)

Douglas Hayman Macquarie University Densely packed focal plane arrays

Annie Hughes Swinburne University Molecular gas in the interstellar medium of the Large Magellanic 
Cloud

Rossa Hurley Chalmers University of Technology, Gothenburg Sweden Radio and millimeter observations of galaxies

Suzy Jackson Macquarie University Integrated systems for next generation telescopes

David Jones University of Adelaide Lunar ultra high energy neutrino astrophysics using the Square 
Kilometer Array (LUNASKA) and synchrotron emission from 
secondary electrons/positrons in Galactic Molecular Clouds

Emma Kirby Australian National University Turning the time arrow: the evolutionary history of the local 
Universe

Emil Lenc Swinburne University Studies of radio galaxies, starburst galaxies, and gravitational lenses 
using wide-field, high spatial resolution radio imaging

Martin Leung University of Sydney A wideband feed for a cylindrical telescope

Nadia Lo University of NSW The dynamics of molecular gas in the Milky Way Galaxy

Sui Ann Mao University of Sydney & Harvard University, USA Magnetic fields in the Milky Way, the Magellanic Clouds and 
beyond

Marcella Massardi SISSA/ISAS, Italy Observations of the large scale structure of gas in the Universe

Deanna Matthews La Trobe University High velocity clouds around the Galaxy

Jamie McCallum University of Tasmania A Study of H2O megamasers in AGN

Rebecca McFadden University of Melbourne Radio Cerenkov emission from UHE neutrinos

Aquib Moin Curtin University of Technology e-VLBI science with the LBA: exploring science applications for the 
long baseline component of ASKAP

Katherine Newton-McGee University of Sydney The magnetic Universe

Attila Popping Kapteyn Astronomical Institute, The Netherlands Kinematic imaging of the cosmic HI web

Urvashi Rao-Venkata New Mexico Institute of Mining & Technology, USA Parameterized deconvolution in radio synthesis imaging

Robert Reinfrank University of Adelaide High-energy astrophysics using radio telescopes

Vicky Safouris Australian National University Environmental influence on the evolution of radio jets from AGN

Cliff Senkbeil University of Tasmania A study of interstellar scintillation & intraday radio variability of 
AGN

Janine van Eymeren Ruhr-Universität Bochum, Germany Gas kinematics in the haloes of nearby irregular dwarf galaxies

Joris Verbiest Swinburne University High precision pulsar timing

Natasa Vranesevic University of Sydney Galactic distribution and evolution of pulsars

Daniel Yardley University of Sydney Pulsar timing arrays and their applications

Matthew Young University of Western Australia An investigation of pulsar dynamics using improved methods of 
time series analysis



CSIRO Australia Telescope National Facility – Annual Report 200794

H. Abbreviations

AAL Astronomy Australia Ltd

AAO Anglo-Australian Observatory

ADASS Astronomical Data and Software Systems

AEEMA Australian Electrical and Electronic Manufacturer’s Association

AGN Active Galactic Nuclei

AIPS Astronomical Image Processing System

ALFA Arecibo L-band Feed Array

ALMA Atacama Large Millimetre Array

APSR ATNF Parkes Swinburne pulsar Recorder

ARC Australian Research Council

ASKAP Australian SKA Pathfinder

ATCA Australia Telescope Compact Array

ATLAS Australia Telescope Large Area Survey

ATNF  Australia Telescope National Facility

ATSC ATNF Steering Committee 

ATUC Australia Telescope User Committee

CABB Compact Array Broadband Backend

CALOSIS Centaurus A Synthesis Imaging Survey

CDSCC Canberra Deep Space Communication Complex

CDF-S Chandra Deep Field South

CMIS CSIRO Mathematical & Information Sciences

CSOF CSIRO Officer

CONRAD Convergent Radio Astronomy Demonstrator

COSMOS Cosmological Evolution Survey

CSIRO Commonwealth Scientific and Industrial Research Organisation

DAS Data Acquisition Systems

DEST Department of Science Education and Training

DFB Digital Filter Bank

DoIR Department of Industry and Resources

DSN Deep Space Network

ELAIS European large-Area ISO Survey

e-MERLIN Extended Multi-Element Radio Linked Interferometer

ESO European Southern Observatory

EU SKADS European SKA Design Study

FARADAY Focal-plane Arrays for Radio Astronomy: Design, Access and Yield.

FIR Far Infrared

FITS Flexible Image Transport System

FPA Focal Plane Array

FPGA Field Programmable Gate Arrays 

FTE Full Time Equivalent

GASS Galactic All Sky atomic hydrogen Survey

GW Gravitational Wave

HEMT High Electron Mobility Transistor

HI Neutral Hydrogen

HIPASS HI Parkes All Sky Survey

HIZOA HI Zone of Avoidance

HPC High Performance Computing
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HVC High Velocy Clouds

IAU International Astronomical Union

ICIP Industry Cooperative Innovation Programme

ICTC Information and Communications Technology Centre

IEEE Institute of Electrical and Electronics Engineers

IFRS Infrared Faint Radio Sources

InP Indium Phosphide

ISM Interstellar Medium

ISSC International SKA Steering Committee

IT Information Technology

JIVE Joint Institute for VLBI in Europe

JPL Jet Propulsion Laboratory

KAT Karoo Array Telescope

LBA Long Baseline Array, used for Australian VLBI observations.

LFD Low Frequency Demonstrator

LNA Low Noise Amplifier

LO Local Oscillator

LOFAR Low Frequency Array

LOFAR DMT Low Frequency Array Dark Matter Telescope

LVHIS Local Volume HI Survey

MASIV Micro-Arcsecond Scintillation-Induced Variability

MIRA Mileura International Radio Array

MIRANdA MIRA large number, small-diameter Array

MIRIAD  Multichannel Image Reconstruction Image Analysis and Display.

MIT Massachusetts Insitute of Technology

MMBS Methanol Multibeam Survey

MMIC Monolithic Microwave Integrated Circuit

MNRAS Monthly Notice of the Royal Astornomical Society

MNRF  Major National Research Facilities

MOPS Mopra spectrometer

MSP Millisecond Pulsar

NASA National Aeronautics and Space Administration.

NCRIS National Collaborative Research Infrastructure Strategy

NRAO National Radio Astronomy Observatory

NRC-HIA National Research Council Canada - Herzberg Institute of Astrophysics

NTD New Technology Demonstrator

NOT Nordic Optical Telescope, Spain

NSF National Science Foundation

OCE CSIRO’s Office of the Chief Executive

OHS & E Occupational Health Safety and Environment

PMPS Parkes Multibeam Pulsar Survey

PPTA Parkes Pulsar Timing Array

RFI Radio Frequency Interference

RSAA Research School of Astronomy and Astrophysics

SCG Southern Compact Group

SEST Swedish-ESO Submillimetre Telescope (Chile)

SINGS Spitzer Infrared Nearby Galaxies Survey

SKA Square Kilometre Array

SKAMP SKA Molonglo Prototype
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TAC Time Assignment Committee

THEA Thousand Element Array

UCSD University of California, San Diego

UNSW University of New South Wales

URSI International Union of Radio Science.

USNO United States Naval Observatory

VLA Very Large Array

VLBI Very Long Baseline Interferometry

VO Virtual Observatory

VSOP VLBI Space Observatory Program

WDM Wavelength Division Multiplexed

WLAN Wireless Local Area Network

xNTD Extended New Technology Demonstrator

 

 

Credit: Angel R. Lopez-Sanchez (CSIRO)
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