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Cover: AAL's Annual Report cover image this year is not an astronomical object – the image depicts an islet from an 
animal model of type 1 diabetes, infiltrated with immune cells. Blue sections represent cell nuclei and magenta patches  
are insulin positive cells. 

During 2018/19 AAL’s Mission was modified to include, “encourage the sharing of astronomical technical capabilities 
to maximise their value to the nation”. AAL has therefore commenced a range of activities to look outside of astronomy 
to action that expanded scope. Our Industry Engagement section on page 20 summarises relevant activities, one of 
which relates to diabetes.

Cover image credit: Dr Sara A. Litwak, Immunology and Diabetes Unit, St Vincent's Institute of Medical Research.
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Astronomy Australia Limited (AAL)

AAL is a non-profit organisation, whose members are Australian universities  
and research organisations with a significant astronomical research capability. 
We work with national observatories, relevant infrastructure providers, 
astronomers at universities, and the Australian Government to advance the 
infrastructure goals in the Australian Astronomy Decadal Plan 2016–2025, 
Australia in the era of global astronomy.

What we do at AAL
Since its incorporation in 2007, 
AAL has coordinated the Australian 
astronomy response to, and 
managed the funding for, a 
number of national schemes and 
projects, including the Australian 
Government’s investments in 
astronomy infrastructure through 
the National Collaborative 
Research Infrastructure Strategy 
(NCRIS).

AAL-administered funding 
has enabled construction, 
instrumentation development, 
upgrades, maintenance and 
operations across a portfolio of 
world-class astronomy facilities 
and projects. In this era of global 
astronomy, AAL also plays a 
key role representing Australia’s 
interests in a number of major 
international projects and 
partnerships while also managing 
the AAT Consortium. 

AAL's vision
Australian astronomy is world 
leading and publicly valued.

AAL's mission
AAL will facilitate access for 
Australian-based astronomers to 
the best research infrastructure, 
encourage the sharing of 
astronomical technical capabilities 
to maximise their value to the 
nation, and inspire Australians with 
these astronomical achievements.

AAL's values
AAL is committed to equity and 
diversity and endeavours to create 
an environment in which every 
individual is treated with dignity  
and respect.

Our principles
1.  AAL seeks to advance the

research infrastructure priorities
defined by the National
Committee for Astronomy
through its Decadal Plan and 
associated mid-term review.

2.  Access to the national
astronomical research
infrastructure portfolio, including
Australian participation in
international facilities, should
be available to any Australian-
based astronomer purely on
scientific merit.

3.  AAL recognises the roles of
other organisations in Australia
that manage components of the
national astronomical research
infrastructure portfolio.

The Milky Way rises over the Anglo-Australian Telescope (AAT) at the Siding Spring Observatory. Credit: James Gilbert.
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Astronomy
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Message from the Chair

Once more it is my pleasure to introduce the AAL Annual Report and reflect  
on a year of change that has been successfully navigated. 

It has been a year of change. In last 
year's message, I noted the future 
transformations that would occur  
to the astronomical landscape and 
I am delighted to report that these 
have now taken place, with AAL 
heavily involved in their success.

One of the highlights mentioned 
in this annual report involves the 
AAO Consortium, which has now 
been established and is operating 
effectively. The consortium had 
some big wins during the 2018/19 
period, successfully bidding on 
European Southern Observatory 
(ESO) project MAVIS and the first 
external software project contract 
to develop and maintain pipelines 
for the ESO. 

Australian access to ESO telescopes 
can also be counted amongst AAL's 
successes, with good demand 
and time allocations utlised by 
Australian astronomers.

Along with the AAT Consortium, 
which is working effectively, AAL 
can certainly be proud of their 
accomplishments over the past 
financial year. Another standout 
event involved the Giant Magellan 
Telescope (GMT) partnership, of 
which AAL is a founding member.  

In February this year AAL, along with 
Australian National University (ANU), 
University of New South Wales 
(UNSW) and Macquarie University, 
were delighted to host the GMTO 
Board meeting in Sydney. Several 
satellite events for astronomers and 
dignitaries also took place during 
the Board's visit, with meetings in 
Canberra that involved a number of 
politicians, including the Minister for 
Science, the Hon Karen Andrews. 

With the ever-increasing scope  
of AAL’s activities – and the recent 
changes to the astronomical 
landscape – the Board relies upon  
the advice of its advisory committees 
to set strategy and monitor the 
progress of investments. In the 
previous financial year, AAL 
restructured its committees with two 
new committees, both of which met  
for the first time in mid-to-late 2018. 

The AAL Project Oversight 
Committee (APOC) includes  
project management expertise  
from astronomy and industry.  
Since their first meeting in August 
2018, APOC has quickly increased 
the level of scrutiny applied to 
projects and revised the templates 
used for reporting. The AAL Board 
has been very pleased with the  
level of support provided by 
APOC thus far and would like to 
congratulate them for a successful 
first year of operation.

The AAL Science Advisory 
Committee (ASAC) has also had 
a number of successes since its 
first meeting in November 2018. 
Comprised of 10 astronomers 
from across the country, ASAC 
committee members are tasked 
with providing strategic advice to 
the Board. A major achievement 
during 2018/19 has been the 
alignment of AAL’s data and 

computing investment strategy 
with the scientific goals of the 
astronomical community, as well  
as establishing business plans  
for the Gravitational Wave and 
Optical Data Centres.  

In Board news, I would like to 
thank retiring member, Professor 
Matthew Bailes for his service 
on the AAL Board. Matthew’s 
contributions included chairing 
a data and computing working 
group, responsible for writing the 
report that recommended the 
creation of Astronomy Data and 
Computing Services (ADACS).  
As you will see in the following 
pages of this report, ADACS has 
been enthusiastically accepted  
by the astronomical community. 

Professor Bailes is replaced on  
the AAL Board by Dr Sarah Pearce, 
Deputy Director of CSIRO Centre 
for Astrophysics and Space  
Science. Sarah brings to the Board  
a wealth of experience working  
on the international stage, having 
been an Australian representative  
to the Board of the SKA and 
returning from a secondment to  
the Australian Space Agency.

Along with the rest of the AAL 
Board, I am very interested in the 
outcome of the future Mid-Term 
Review for the Astronomy Decadal 
Plan, safe in the knowledge that 
AAL will be able to respond 
strongly to any new opportunities 
as they arise.

Professor Rachel Webster   
Chair, AAL Board

Rachel Webster, AAL Board Chair. 
Credit: Casamento Photography.
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Message from the CEO

AAL continued to adapt to significant changes during 2018/19, including new 
responsibilities related to the operations of the Australian Astronomical Optics 
consortium and the Anglo-Australian Telescope consortium. The broadening of 
AAL's vision statement, and the establishment of gravitational wave astronomy, 
also introduced new activities for AAL. 

From a high-level viewpoint AAL's 
role over the past financial year 
appears unchanged – managing 
funding for astronomy research 
infrastructure and overseeing 
the resultant projects. A closer 
examination of AAL's activities, 
however, paints a different picture.

As the AAT consortium manager, 
AAL's responsibilities range  
from operating as the technical 
secretary to sales and marketing.   
The additional revenue AAL has 
secured from selling access to the 
telescope is already supporting 
AAT operations, see page 10.

Additionally, AAL's previous role 
of negotiating and overseeing 
multi-million dollar deals for access 
to large optical telescopes has 
now been superseded by the 
AAO Consortium. As one of four 
partners, AAL's efforts are now 
focused on helping the consortium 
to work together with a focus on 
ESO and GMT instrumentation 
projects. See pages 7-8 for more  
on the AAO Consortium.

The establishment of Gravitational 
Wave (GW) astronomy – and  
AAL's funding of an associated  
data centre (see page 18) – has 
introduced a new group of 
researchers for AAL to consider,  
and AAL has engaged with OzGrav 
to assist with those communications. 
As well as this, a broadening of 
AAL's vision has meant that industry 
engagement is now another matter 
for AAL to contemplate. To this end,  
AAL has commenced some modest 
industry engagement activities,  
see page 20 for details.

AAL-managed grants are now 
supporting Australian-based 
activities associated with the SKA, 
ESO, GMT and LIGO. AAL's limited 
engagement with the CTA is yet 
another major international project 
that may grow in importance to 
Australian astronomy. While the 
$10M a year base NCRIS grant 
is secure until June 2023, it is a 
relatively modest investment to 
support engagement with multiple 
international billion-dollar projects 
and facilities. I was therefore 
delighted to secure an additional 
$3.75M in funding during 2018/19, 
the majority of which involved 
an NCRIS investment from the 
Department of Education (DET), 
comprising of $2M for a GW Data 
Centre and $1M for the on-going 
design of GMTIFS. 

The other investments were 
$0.35M for data and computing 
from the Australian Research Data 
Commons (ARDC), an NCRIS-
funded capability, and $0.4M 
from the Department of Industry, 
Innovation and Science (DIIS) for 
a range of ESO and ACAMAR 

activities. I would like to thank both 
Departments and the ARDC for 
their continued support.

Not surprisingly, AAL's increased 
role has required the acquisition 
of new skills, knowledge and 
resources to cope with the revised 
workload. During 2018/19, I was 
therefore delighted to welcome 
Lucyna Chudczer, Romy Pearse 
and Stuart Ryder to the AAL team. 
Stuart and Lucyna are astronomers 
who have commenced as Program 
Managers in the Sydney office, with 
a focus on ESO and the AAT. Romy 
is based in the Melbourne office, 
undertaking the newly created role 
of AAL's Communications Officer.

During this period of change,  
I'm delighted to report that AAL has 
maintained its traditional program 
oversight expertise and successfully 
adapted to its increased role and 
growing portfolio. I encourage you 
to read this annual report and form 
your own opinion as to how AAL 
has managed this transition. I would 
also like to acknowledge the entire 
AAL team and their considerable 
efforts during the year to make this 
process as seamless as possible.

AAL’s revised mission calls for AAL-
funded astronomical achievements 
to be used to, “inspire Australians”.  
I am looking forward to developing 
strategies to enable AAL to 
achieve that goal in partnership 
with the member institutions.

Mark McAuley   
Chief Executive Officer

Mark McAuley with the 13-inch Astrographic 
Telescope, on display at Sydney Observatory.



The year in  
highlights 

NGC 4438 and NGC 4435, nicknamed The Eyes, taken with the VLT. Credit: ESO.
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Coming together to create a new  
consortium for scientific instrumentation

In 2017, three Australian universities came together to answer the Commonwealth's 
call – to create a new, dedicated, national optical astronomy instrumentation 
capability. With the support of AAL, the new partnership established the Australian 
Astronomical Optics (AAO) Consortium, marking a key turning point in the 
progress of optical astronomy in this country. Commencing formal operations 
on 1 July 2018, the AAO Consortium is now strengthening Australia's position 
amongst the top tier of global astronomical instrumentation creators.  

Encompassing the existing 
instrumentation capabilities of the 
previous Australian Astronomical 
Observatory, the AAO Consortium 
comprises the following parties: 

• Astronomy Australia Limited

• Australian National University 
(AAO-Stromlo) 

• Macquarie University (AAO-MQ)  

• The University of Sydney  
(AAO-USyd).  

Beside providing an effective and 
efficient oversight for the spending 
of NCRIS funds, AAL's involvement 
gives a voice to the priorities of the 
Australian astronomical community.

First Year Highlights
Official Consortium Launch
On the 23rd November 2018,  
Mr John Alexander OAM, MP 
Member for Bennelong, officially 
launched the AAO at AAO-MQ 
North Ryde. There were over 
60 people present, including 
representatives from each of the 
Consortium partners, Department 
of Industry, Innovation and Science 
and the astronomical community.

Successful Project Bids  
During its first year of operation, 
the AAO Consortium had great 
success in securing a number of 
major projects.

ESO Software 
The European Southern 
Observatory (ESO) released a call 
for proposals in 2018 for their first 
external software project contract 
– to develop and maintain software 
pipelines for the ESO Very Large 
Telescopes (VLTs). This project 
will provide an optimised data 
management capability and allow 
astronomers to more effectively 
utilise the data sets that are 
currently produced by the VLTs. 

Led by AAO-MQ, the consortium 
bid for and won the three year 
$5M contract for this project, which 
includes the opportunity for an 
additional two year extension. 

Mr John Alexander OAM, MP Member for Bennelong (3rd from left) launched the AAO alongside Consortium partner and Government representatives  
Mita Brierley (AAL), Fred Watson (DIIS), Julia Bryant (USyd), Matthew Colless (ANU), Michael Steel (Macquarie) and Katrina Sealey (Macquarie). Credit: AAO-MQ.
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Coming together to create a new  
consortium for scientific instrumentation
The ESO Software Project team 
(AAO-MQ and AAO-Stromlo) 
successfully passed their first 
project review. The team has 
delivered the first key tasks for  
the project.   

The MAVIS Project 
Australia became a strategic 
partner of ESO in 2017. Shortly 
after, ESO released a call for 
proposals for an adaptive optics 
instrument, referred to as the 
VLT Adaptive Optics Imager and 
spectrograph (VAOI). This proposal 
suited Australia’s strengths,  
and AAO-Stromlo led a bid to 
conduct the Phase A study for  
this instrument, called MAVIS 
(MCAO Assisted Visible Imager 
and Spectrograph). 

The successful bid involved AAO-
MQ, Laboratoire d’Astrophysique 
de Marseille (LAM-France), and  
the Arcetri, Roma, and Padova 
nodes of the Istituto Nazionale  
di Astrofisica (INAF-Italy). ESO have 
since contracted the consortium  
to conduct the Phase A study, 
which commenced in January 2019 
and will be reviewed in the first  
half of 2020.  

The DIRAC project 
In late 2018, the AAO Consortium 
were successful in their bid for  
a commercial contract to design, 
construct, and deliver a near-infrared 
camera for diffraction-limited 
operation on a 4 m telescope, 
currently under construction in the 
Eastern Anatolia Observatory in 
Turkey, and known as Doğu Anadolu 
Gözlemevi (DAG) in Turkish.

Led by AAO-USyd, the 
consortium answered a call 
for proposals regarding DAG 
instrumentation, with discussions 
from their submission leading 
to a reassessment of the project 
requirements. A new call was 
then announced for the design 
and development of the first light 
Adaptive Optics and seeing limited 
infrared imagers for the telescope. 

AAO-MQ Director appointed
After an international recruitment 
process, AAO-MQ appointed 
a new Director in April 2019. 
Professor Mark Casali brings his 
vast instrumentation experience 
to the role, as the former Head of 
the Instrumentation Division, ELT 
Instrumentation and Technology 
Development at ESO.

4MOST progress
The 4MOST project will undertake 
a massive spectral astronomical 
survey of the Southern Sky and  
help unravel the origin of our  
home galaxy, as well as the detailed 
evolution of galaxies and the 
structure of the cosmos. AESOP is 
the Fibre Positioner subsystem for 
the 4MOST instrument. It utilises 
the Echidna tilting spine technology 

to position 2,436 optical fibres  
at the focal surface of ESO’s  
VISTA telescope. 

The Astrophysical Institute of 
Postdam leads a consortium of 
approximately 12 organisations 
involved in the construction of the 
4MOST instrument. Consortium 
partner AAO-MQ is responsible  
for the design, assembly, test, 
delivery, and commissioning  
of the complete AESOP fibre 
positioning subsystem. 

AAO-MQ successfully passed  
the build phase mid-term review  
in early 2019 and are currently  
in the final stages of assembly  
for the positioner. By mid-2019  
the majority of spine modules  
were assembled and the system 
will be prepared for shipping  
in early 2020.

AAO-MQ technician, Sufyan Baker, assembles a spine module for the AESOP fibre positioning  
system being constructed for the 4MOST instrument for ESO’s VISTA telescope. Credit: AAO-MQ.

ESO 4 LGSF “MAVIS: Sharper than JWST and Deeper that HST”. Credit: ESO/F. Kamphues.
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Opening a new window to the  
Universe with the future GMT

The Giant Magellan Telescope (GMT) hopes to answer some of astronomy's big 
questions, using one of the largest collecting areas in existence to see more than 
we ever have before. Before this can happen, however, the GMT needs to be 
built and AAL is helping to make this new next generation telescope a reality.    

At 25 m in diameter, the GMT will 
have over six times the collecting 
area of the largest telescope and 
a resolution 10 times greater than 
the Hubble Space Telescope (HST). 
AAL and ANU share a 10 per cent 
partnership in the project, run  
by the GMTO Corporation 
on behalf of a consortium of 
institutions in the USA, Brazil, 
Korea, and Australia. 

With first light expected in 2024, 
construction has begun in earnest. 
Excavations were completed in 
March 2019 for the foundations of 
the telescope's pier and enclosure, 
and construction of the primary 
mirrors is also progressing well. 
Polished to within a wavelength  
of light, each of the seven 8.4 m 
primary mirrors takes years to 
make, with Segment 2 recently 
completed at 2018/19 year end. 

GMTIFS/MANIFEST
Australia is contributing two of the 
first generation instruments to be 
deployed on the GMT, with AAO-
Stromlo undertaking a project to 
design and build the GMT Integral-
Field Spectrograph (GMTIFS).  
This instrument will have the ability 
to take detailed images of the sky 
and obtain spectra from across a 
continuous region of the field of 
view. So far, the technical work at 
ANU is continuing smoothly, with 
a successful project design review 
taking place in December 2018.

The second instrument, MANIFEST,  
is being designed by AAO-MQ  
and is currently in an 18-month  
Pre-Conceptual Design Study 
Phase. Progress has been made  
in a number of areas including a 
new concept development, design 
and prototyping of a number of 

project elements, as well as  
the development of a plan for  
creation of the MANIFEST science 
case and its flow-down into the 
instrument requirements.

GMT Science Book
Another Australian contribution 
occurred in August 2018, when a 
revised version of the GMT Science 
Book was released. Six Australian 
astronomers played key editorial 
roles in the production of this 
book, which provides an update  
on the first-generation instruments  
 

and how they will maximise the 
GMT’s scientific impact during 
early operations.

GMTO Delegation Visit
In February 2019, AAL hosted the 
GMTO Board meeting in Sydney, 
while also organising events in 
both Canberra and Sydney during 
that period. Considered a success 
by all attendees, these events 
were held to ensure wide-ranging 
engagement with key Australian 
stakeholders and government 
representatives for the GMT project.

GMTO Board meeting in Sydney. Credit: James Fanson, GMTO.

Render of the future GMT. Credit: Giant Magellan Telescope – GMTO Corporation.
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Changing times for Australia’s largest 
optical telescope – the AAT

It has been a busy year at Siding Spring. Australia’s largest optical telescope  
has seen a changing of the guard, with AAL facilitating a new partnership 
between thirteen Australian universities to take over operations. All the while, 
the Anglo-Australian Telescope (AAT) continues to scan the southern skies for 
new exoplanets, dark energy and many things in between.      

Located at the Siding Spring 
Observatory, the 3.9 m AAT is 
Australia’s largest optical telescope 
and has been fundamental to the 
development of optical astronomy 
in this country for the past 45 years. 
In July 2018, operation of the AAT 
was transferred from the DIIS to 
the Australian university sector, 
with AAL playing a pivotal role in 
establishing new arrangements.

Thirteen Australian universities 
formed the AAT Consortium, 
governed by the AAT Council, with 
representation from all contributing 
university partners. The telescope is 
operated by ANU, while AAL acts as 
a Manager of the AAT Consortium, 
supporting and facilitating the 
observing time allocation process.

First year highlights 
In its first year operation under 
the new model, the AAT has been 
equipped with the Veloce Rosso 
spectrograph. With high precision, 
stability and sensitivity, this next 

generation instrument will provide 
radial velocity measurements 
capable of detecting Earth-like 
planets around low-mass stars – 
allowing the AAT to maintain  
its exoplanet detection traditions.

The Australian Dark Energy Survey 
(OzDES) completed its six year 
survey this year. Building on the 
proud tradition of earlier 2dF 
surveys, OzDES measured redshifts 
of tens of thousands of galaxies  
and obtained spectra of supernovae 
and other transients. The galaxy 
redshifts were used to make the 
most detailed measurement of 
the Universe's expansion history 
to date, which will lead to a better 
understanding of the physics 
behind the observed acceleration  
of the Universe. 

In the last year the Sydney-
AAO Multi-object Integral field 
spectrograph (SAMI) has also 
completed its five year survey, 
targeting over 3,000 galaxies with 
spatially resolved spectroscopy.  

Revolutionising our understanding 
of local galaxies, SAMI has seen 
over 50 papers published from the 
data gathered from these surveys.

Next year, the AAT will commission 
a new instrument called Hector, 
supported by AAL, which will help 
to discover how galaxies form and 
grow, including how star formation 
and galaxy growth is affected by 
their environment.  

Circumpolar stars over the AAT. Credit: Ángel R. López Sánchez.

Instrument scientist Julia Bryant with SAMI 
in the top end of the AAT. Credit: AAT.



Astronomy Australia Limited – 2018/19 Annual Report    |    11    

Changing focus – Australia's 8 metre-class 
telescope usage in the ESO era

During AAL’s 2012 AGM, the case was made to leave the Gemini International 
Partnership in 2015. In its place, AAL would secure nights on Keck, Magellan 
and Gemini to maintain access to large optical telescopes while engaging with 
ESO to secure long term access to the VLT. The transition to the VLT is now 
complete and results indicate the transition has been a success. 

Between August 2018 and 
January 2019, the final allocations 
of Australian time on both the 
Magellan and Subaru telescopes 
took place, with AAL providing 
funding to ensure successful 
applicants could travel to make 
their observations. A total of  
24 Australian-based astronomers 
(including 6 students) from eight 
AAL member institutions used 
these telescopes in 2018/19, 
and demand for both facilities 
remained high until the end.  

Magellan
The Carnegie Institution for Science 
operates the twin 6.5 m Magellan 
telescopes at Las Campanas 
Observatory in Chile, on behalf  
of a number of US universities  
and research institutions. The 
Magellan telescopes offer wide-
field and high spectral resolution 
optical and infrared instrumentation 
not available on the Gemini 
telescopes. Between 2007 and 
2018 AAL secured 180 nights of 
classical observing on the Magellan 

telescopes, and the 97 programs 
awarded time covered everything 
from confirming new extrasolar 
planets, to discovering some of the 
highest redshift quasars. Australia’s 
Magellan access resulted in over 200 
refereed publications, and helped 
initiate collaborations with Magellan 
partner institutions, many of which 
are also partners in the GMT.

Subaru
The National Astronomical 
Observatory of Japan operates the 
8.2 m Subaru telescope, located on 
Maunakea in Hawai`i. 

AAL negotiated 10 nights of access 
to the Subaru telescope in 2018, 
as part of a joint program which 
included technical contributions to 
Subaru by ANU and AAO, as well 
as some guaranteed time access to 
the AAT for Japanese astronomers. 
Under this arrangement, the 
Australian proposals were ranked 
by Subaru’s own time assignment 
committee, with input from the 
ATAC Chair during the meeting. 

Engagement with ESO
AAL has been tasked by the 
Department of Industry, Innovation 
and Science (DIIS) to support and 
maximise Australia's engagement 
with the ESO. This is to occur via 
the Strategic Partnership, which will 
operate over a 10 year period from 
the commencement date in 2017. 
This partnership includes:

• promoting the twice-yearly 
Calls for ESO proposals to the 
Australian community

• reporting on the demand 
for, and success in securing, 
observing time on ESO facilities

• responding to urgent enquiries 
from users during Australian 
business hours, when immediate 
assistance from ESO staff in 
Germany or Chile is not available 

• participation in ESO’s Science 
Outreach Network

• facilitating ESO-related science 
events in Australia.

The Milky Way above the Paranal platform, home of ESO’s VLT. Credit: ESO/H.H. Heyer
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Changing focus – Australia's 8 metre-class 
telescope usage in the ESO era
During 2018/19, Australian Principal 
Investigators led 87 proposals and 
requested approximately 3,000 
observing hours across a range 
of telescopes and instruments 
at the ESO La Silla and Paranal 
Observatories. Across all ESO 
telescopes, Australian-led proposals 
secured 633 hours in total, including 
439 on the VLT. An excellent result 
at this early stage of Australia’s 
involvement, these VLT allocations 
are equivalent to around 5.2 per cent 
of time competitively allocated to 
ESO member states. Eventually, 
Australia aims to increase this to  
7.5 per cent for the VLT, consistent 
with the Decadal Plan target. 

Astronomers from nine different AAL 
member institutions were involved in 
observing programs allocated ESO 
telescope time in 2018-19, indicating 
that the Strategic Partnership is 
bringing scientific benefits to a 
healthy cross-section of Australia’s 
astronomy-active institutions.

Science Highlights
FRBs
One of the first publications to 
emerge from Australia’s ESO access 
concerned the enigmatic objects 
known as Fast Radio Bursts (FRBs). 
FRBs are intense, usually one-off 
bursts of radio emission lasting just 
a few milliseconds, that appear to 
originate from outside our own 
Galaxy. The Australian Square 
Kilometre Array Pathfinder (ASKAP) 
is ideally suited to detecting FRBs 
due to its wide field-of-view, but 
typically the actual location of each 
FRB cannot be resolved to anything 
less than 0.2°. 

One such discovery, FRB 171020, 
was found by Elizabeth Mahony 
(CSIRO Astronomy and Space 
Science) and colleagues from the 
Commensal Real-time ASKAP Fast 
Transient (CRAFT) survey team to 
have an unusually low dispersion 
measure, a proxy for distance, which 
constrained the host galaxy to a 
distance of less than 1 billion light 
years (ly). In August 2018, Macquarie 

University adjunct fellow (and AAL 
part-time employee) Stuart Ryder 
travelled to the ESO VLT in Chile 
to measure redshifts for candidate 
host galaxies, all but one of which 
turned out to be at much greater 
distances, leaving the spiral galaxy 
ESO 601-G036 (at 120 million ly) as 
the most likely host galaxy to FRB 
171020 (Mahony et al. 2018, ApJL, 
867:L10), see Figure 1 below. 

Tucana III
Kyler Kuehn (AAO) and colleagues 
from the Dark Energy Survey used 
the collective power of the 2dF + 
AAOmega instrument (on the AAT) 
and the IMACS spectrograph (on 
the Magellan Baade telescope) to 
study the tidal tails and core of the 
newly-discovered Tucana III stellar 
stream. Their data showed strong 
evidence for a stellar velocity and 
metallicity gradient over at least 
3° on the sky, suggesting that the 
progenitor of the Tucana III stream 
is more likely to have been a dwarf 
galaxy than a star cluster (Li et al. 
2018, ApJ, 866:22).

International engagement
The first ESO-sponsored scientific 
meeting ever to be held outside 
of Europe or Chile took place in 
Sydney from 18–22 February 2019. 
The workshop on the topic “Linking 
Galaxies from the Epoch of Initial 
Star Formation to Today” attracted 
162 attendees from 19 countries. 
The workshop was supported by 
ESO, AAL, the Australian Academy  
of Science (via the Elizabeth & 
Frederick White fund), DIIS, the 
Independent Research Fund 
Denmark, Macquarie University, 
the International Centre for Radio 
Astronomy Research, and CSIRO 
Astronomy and Space Science. 

It was notable that the Scientific 
Organising Committee took 
several measures to tackle 
unconscious bias while preparing 
the programme, resulting in an 
almost even gender balance and 
greater representation from early 
career researchers, with half the 
presentations from postdocs and 
one-third from students.
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Figure 1: Optical image of the search area for FRB 171020, with a zoom in to the  
most likely host galaxy ESO 601-G036. Image credit: Elizabeth Mahony, CASS.
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A wealth of data available for  
Australian astronomers 

Data and computing infrastructure is a fundamental resource for Australian 
astronomers. With major astronomical projects underway both here and overseas, 
the investment in Australian computing resources will enable the wealth of 
data available to astronomers to be fully exploited. To this end, AAL is currently 
supporting some of the most advanced data and computing projects in Australia.  

ADACS
Established by AAL in 2017, the 
Astronomy Data and Computing 
Services (ADACS) project is as a 
national initiative created for the 
benefit of all Australian-based 
astronomers. ADACS has continued 
operations during 2018/19 under 
three primary service components: 
training, access to infrastructure and 
national support.

Training
ADACS provides expert training 
in software development, High-
Performance Computing (HPC), 
data management and advanced 
data analytics. Numerous online 
training sessions were run during 
2018/19, as were in-person events 
like the ANITA astroinformatics 
summer school and OzGrav 
Machine Learning Workshops. 

ADACS also worked together with 
the ASA early career researcher 
chapter and ASTRO 3D to 
bring the SciCoder workshop to 
Australia. Three workshops in 
Perth, Melbourne, and Sydney 
introduced modern programming 
practices, languages, and tools 
specifically applicable to scientific 
research. Additionally, a second 
Cloudy Skies event was run at 
Divine Mercy College, highlighting 
to students the fundamentals of 
digital image processing and the 
complexities of modern astronomy.

Access to infrastructure 
A vital part of the ADACS project, 
the OzSTAR supercomputer 
continued operations throughout 
2018/19, providing software 
installation and support as a 

national facility for the benefit  
of Australian-based astronomers 
and their collaborators. A total  
of 20 per cent of OzSTAR's time 
is available for Australian-based 
astronomers, with allocations 
managed by the Astronomy 
Supercomputer Time Allocation 
Committee (ASTAC). 

OzSTAR highlight
During 2018/19, OzSTAR has 
notably supported gravitational 
wave astronomy with a highlight 
being the provision of software 
(with Monash University) that allows 
astronomers to analyse technical 
gravitational-wave data seamlessly 
through a web browser. The intuitive 
interface allows users to analyse 
data easily, eventually launching a 
job on a local computer or a high-
performance supercomputer. 

ADACS and OzSTAR have also 
supported the work underway to 
observe the Epoch of Reionisation 
(EoR). Discussed at greater length 
in the following pages of this report, 

this groundbreaking research is 
attempting to observe the period  
of the early universe that was filled 
with gas ionised by energetic light 
from the first stars.

OzSTAR's 4140 
CPU cores deliver 
more than one 
petaflop of 
processing power.

National support
ADACS aims to empower 
Australian astronomers, advancing 
their research by providing national 
support and facilitating access to 
resources. During 2018/19, the 
ADACS Professional Software 
Services projects progressed to 
include a full-scale rewrite of the 
popular spectrum viewer code  
MARZ, for both domestic and 
international users.

ANITA astroinformatics summer school, February 2019. Credit: ADACS.
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A wealth of data available for  
Australian astronomers 

ASVO
A major investment for AAL over 
the past financial year, the All-Sky 
Virtual Observatory (ASVO) allows 
researchers to gain access to 
networks of datasets ('nodes') from 
different astronomical facilities 
across the country. AAL has 
supported all five ASVO nodes: 

• Murchison Widefield Array (MWA) 

• AAO Data Central (ADC) – AAT

• CSIRO ASKAP Science Data 
Archive (CASDA)  

• SkyMapper

• Theoretical Astrophysical 
Observatory (TAO). 

MWA node
Each observation from the MWA 
generates a large amount of raw 
data, with the telescope currently 
collecting over a petabyte (PB) per 
month. Previously, astronomers 
had to have expert knowledge of 
the MWA to perform a calibration 
of this raw data, which greatly 
reduced the number of potential 
users. With the new MWA node of 
the ASVO, hosted at the Pawsey 
Supercomputing Centre in Perth, 
initial processing and calibration 
now takes place automatically. 

In addition, a suite of tools for 
analysis are now accessible as 
well as contextual data (where 
available) from the MWA and other 
Australian telescopes. Removing 
these technical barriers has greatly 
increased the pool of researchers 
who are able to benefit from the 
MWA, while the ASVO has also 
dramatically increased the rate 
at which astronomers can draw 
conclusions from their observations 
and create new research outcomes.

ADC node (the AAT)
An e-research platform and data 
archive developed by AAO-MQ,  
the ADC provides solution and 
query tools for astronomical data 
from all AAT surveys of major 

national significance, maximising 
the ability for astronomers to make 
new discoveries. Data is provided 
in an intuitive, accessible and 
feature-rich interface for a diverse 
user base. Recent highlights for 
the ADC include the SAMI Galaxy 
Survey Data Release 2 in August 
2018, developing and implementing 
a Single Sign On solution for the 
ASVO, and working with ESO 
to develop an innovative new 
interoperability solution.

CASDA node
In a similar manner to the MWA, 
ASKAP generates an enormous 
amount of data – approximately 
75 PB per year. The CASDA node 
provides automatic processing and 
long term storage for ASKAP data 
products, as well as the hardware 
and software facilities that enable 
astronomers to make use of these. 
Once processed, the data products 
are archived and stored, ready  
to be accessed at Pawsey. 

SkyMapper node
The SkyMapper ASVO node is the 
primary portal for astronomers 
to gain access to data generated 
by the SkyMapper Southern Sky 
Survey, a high-fidelity digital record 
of the entire Southern Sky. Access 
to the survery via the ASVO will 
facilitate attempts to discover the  
oldest stars in the galaxy and new 
dwarf galaxies in orbit around 
the Milky Way. SkyMapper is also 
mapping the growth of the most 
extreme black holes in the early 

Universe, already discovering the 
fastest-growing black hole we 
know of in the Universe.

TAO node
TAO houses queryable data from 
multiple cosmological dark matter 
numerical simulations and galaxy 
formation models. Accessible via 
the cloud anywhere in the world, 
the clean and intuitive TAO web 
interface provides custom options 
for astronomers, funnelling results 
through to a local supercomputer 
for further processing and 
manipulation. The recent Phase 
2 of TAO v5 has realised another 
significant technical achievement, 
allowing it to be deployed on other 
systems throughout the world. 

YANDAsoft
CSIRO Astronomy and Space 
Science (CASS) has recently 
released a new software 
package named YANDAsoft, a 
calibration and imaging software 
to process data from the ASKAP 
telescope as well as other radio 
telescopes. Installed on the 
Galaxy Supercomputer at Pawsey, 
YANDAsoft produces Terabytes 
of science-ready data products 
per day for the ASKAP telescope. 
With the support from AAL, 
YANDAsoft has also been installed 
on other HPC platforms in Australia 
(OzSTAR) and around the world. 
Running YANDAsoft in these 
facilities have given ASKAP users 
the ability to process (or reprocess) 
ASKAP data outside of Pawsey.

Homepage for the MWA node of the ASVO. Credit: ASVO and the MWA Collaboration.
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SKA Precursors operate in one of the  
quietest places on Earth 

The Square Kilometre Array (SKA) site exists in one of the most radio-quiet places 
in the world for astronomy. When complete, the SKA will be world’s largest 
radio telescope, however its precursor telescopes are operational and already 
involved in some groundbreaking scientific discoveries.   

The future SKA
Located at the remote Murchison 
Radio-astronomy Observatory 
(MRO), 800km north of Perth, 
the low-frequency Australian site 
for the SKA telescope is buzzing 
with activity. When complete, the 
SKA will consist of approximately 
130,000 antennas spanning an 
area with a diameter of 65 km. It 
is expected that the billion-Euro 
project will allow us to look back 
to the beginnings of the Big Bang, 
13.8 billion years ago, to observe 
the formation of the first stars  
and galaxies. 

Co-founded by Australia, the SKA 
consists of two telescope sites, one 
in Western Australia and the other 
in South Africa. It is internationally 
managed by a consortium of  
13 member countries, transitioning 
to an InterGovernmental 
Organisation (IGO) in 2020/21.  
The convention has been signed 
by seven countries, with the 
Australian Ambassador to Italy 
signing on behalf of Australia in 
Rome on March 12, 2019. 

While the future is bright for the 
SKA, two of the Precursor telescopes 
at the MRO – ASKAP and the  
MWA – are now operational and 
have recently been involved in 
some groundbreaking scientific 
discoveries during 2018/19. 

ASKAP
Designed to be one of the world’s 
fastest and most powerful radio 
telescopes, the period 2018/19 
marked an important milestone  
for ASKAP, with completion of  
all 36-antennas and receiving 
systems, fitted with state-of-the- 
art phased-array feeds (PAF). 

With ongoing support from  
AAL, ASKAP has now moved from 
the construction phase to full 
array operation and is an excellent  
example of award-winning 
Australian technology. This world-
class instrument has already been 
involved in some groundbreaking 
scientific projects, including the 
successful localisation of an FRB, 
with more to come following the 
first release of science data from 
the full array in June 2019. 

Key surveys yield early results 
One of ASKAP’s key surveys – the 
Widefield ASKAP L-band All-Sky 
Blind Survey (WALLABY) – has 
completed its first Early Science 
observations. Studying small 
groups of galaxies, the WALLABY 
team are using ASKAP to look 
for neutral hydrogen gas, a key 
component of galaxies. 

The survey spans 75 per cent 
of the entire sky, yielding the 
distances of 600,000 galaxies plus 
the masses of neutral hydrogen 
gas and dark matter they contain. 
ASKAP's wide field of view makes 
these observations possible, 
with measurements helping us 
understand what drives galaxy 
evolution over time. ASKAP’s high 
resolution also let them calculate 
the dark matter content for some 
of the target galaxies, which turned 
out to dominate – accounting for 
81-95 per cent of their mass. 

Alongside these major surveys,  
smaller projects are also being 
designed to make use of ASKAP’s 
wide field of view and rapid 
survey speed. The Rapid ASKAP 
Continuum Survey (RACS) is a 
survey of the entire Southern Sky 
visible to ASKAP, with roughly 900 
fields observed for 15 minutes each. 

The ASKAP Telescope. Credit: CSIRO.
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SKA Precursors operate in one of the  
quietest places on Earth 

The first epoch of RACS has already 
surveyed the sky to a depth and 
resolution significantly better than 
any existing Southern Hemisphere 
survey. Data processing of further 
RACS observations is underway and 
an extensive release of results to the 
public is planned over the next year, 
including images, source catalogues 
and interactive sky maps.

MWA 
A low-frequency radio telescope, 
the MWA consists of 4,096 small, 
dual-polarization dipole antennas. 
Arranged in regular grids, these 
are spread over several kilometers 
within the observatory, operating  
in the frequency range 70-300MHz. 

Run by a consortium of 21 
institutions from six countries 
(including Australia), the MWA 
collaboration produced 22 refereed 
journal articles in 2018/19, and 
almost as many papers based  
on publicly released MWA data.  
The science output of the telescope 
continues to cover a wide range  
of astronomical fields, led mostly  
by early career researchers.

Breakthrough science 
The EoR was a major phase in 
the evolution of the Universe and 
observing this period may help 

us understand how the first stars 
formed. Seeing back into this haze 
of ionised hydrogen gas has so 
far remained an elusive goal, but 
MWA data recently allowed a team 
of researchers to get closer than 
ever before. 

During 2018/19 groundbreaking 
research was underway by teams 
from Melbourne University and 
ASTRO 3D to search for the 
extremely faint radiation emitted 
by hydrogen gas as the first stars 
were born. Using around 3,000 
hours of data from MWA, the 
researchers developed some new 
techniques allowing them to refine 
the results and identify the most 
promising models for when the 
EoR began and how long it lasted. 
Their research represents a large 
step forward, putting Australia into 
the lead for the race to understand 
this important period of evolution 
for the early universe.

With its high time resolution, the 
MWA also aims to detect bursts 
of radio waves produced by 
cosmic rays in the atmosphere. 
A prototype particle detector 
developed by Curtin scientists has 
been installed on site, and triggers 
a new sky observation with the 
MWA whenever it detects a shower 
of particles caused by cosmic rays.

Technical advancements
Recent technical upgrades have 
taken place for the MWA, with an 
upgraded correlator designed,  
one powerful enough to use all  
256 sets of antennas at once. 
Previously, a configuration of 128 
sets could only be used at the 
same time, so the new correlator   
is a vast improvement. Work has 
also progressed on a multicast 
system, which sends data streams 
from the correlator to multiple 
locations simultaneously. This is 
critical to external projects such  
as Breakthrough Listen (a program  
that searches for extraterrestrial life). 

Supporting the future SKA
The MWA has also supported the 
preconstruction phase of SKA-Low, 
with significant progress made 
rolling out the new Aperture Array 
Verification System. This prototype 
will house 256 antennas and an 
enhanced signal path. It is mirrored 
by the second version of the 
Engineering Development Array, 
a duplicate system in everything 
except its MWA-style antennas. 
These stations will be compared 
against each other, and used by 
SKA engineers to confirm the 
design and operation of their 
equipment prior to construction  
of the full SKA-Low.

The second Engineering Development Array, designed to mimic the proposed SKA-Low stations using MWA antennas. Credit: ICRAR/Curtin.
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Shedding some light on dark matter  
and other mysteries with the CTA 

Black holes, neutron stars, supernova events, massive stars and the unknown 
nature of dark matter – to even begin to understand these high-energy objects 
we need an observatory that is up to the task. Thanks to the Cherenkov 
Telescope Array (CTA), we will soon have a way to shed some light on these 
and other phenomena and start to unravel the mystery of their origins.   

Construction is progressing well on 
the 300 million-Euro multi-national 
CTA project, soon to be the world's 
largest and most sensitive high 
energy gamma ray observatory. 

With construction underway in 
earnest at the northern La Palma 
site, CTA-North, CTA-South in 
Paranal is now also ready to receive 
significant infrastructure work.  
This work will prepare the site for its 
first telescopes from about 2020/21,  
and site access agreements were 
signed in late December 2018 
between CTA-ESO, CTA-CONICYT 
and ESO-Chile. CONICYT is the 
National Commission for Scientific 
and Technological Research (Chile), 
and the signing of this agreement 
represented a major milestone. 

When complete in 2025, the CTA 
will operate as an open observatory 
to the world-wide astrophysics 

community – a first for any ground-
based gamma-ray telescope – but 
will devote significant time to 
major key science projects led by 
the CTA Consortium. Over 1,000 
scientists and engineers from over 
32 countries participate in the 
consortium, with the CTA-Australia 
contribution (funded by AAL)
comprised of six institutions,  
led by the University of Adelaide.

During 2018/19, NCRIS funds of 
$100k supported Australia's role 
in a variety of ways, including the  
commissioning of CTA's highest 
energy telescope cameras via the 
first 'on-sky' observation runs. 
Two CTA-Australia workshops 
were also possible due to this  
funding, as was attendance at 
vital meetings including the CTA 
General Meetings in Europe, and 
several international conferences 
to present Australia's role in CTA.

Scientific highlights 
With the inauguration of the 
first Large-Sized-Telescope (LST)  
at CTA-North on 8 Oct 2018,  
December of that year saw the LST 
observe its first Cherenkov events, 
showing that the camera and 
electronics were in working order. 

The next stages of the project 
now see Australian contribution 
coming to the fore, with the final 
decision made to endorse the 
CHEC-ASTRI dual-mirror design 
for the upcoming Small Sized 
Telescopes (SST). Australia’s ARC 
LIEF hardware funding supports 
the CHEC camera and therefore 
this decision was welcomed by 
CTA-Australia. 

CTA-Australia commissioning 
scientist, Sabrina Einecke, 
helped to develop the analysis 
techniques for the two CHEC/
ASTRI campaigns, with the CHEC 
multi-pixel camera mounted on 
the ASTRI SST dish in Sicily for 
two observation campaigns in 
2019. Results from these test are 
providing critical data to help 
finalise the CHEC design for 
eventual SST CTA deployment. 

CTA-Australia and AAL have 
also spent the 2018/19 period 
establishing new statutes for the 
European Research Infrastructure 
Consortium (ERIC), which will 
eventually replace the current  
CTA Observatory's legal entity. 
The first stage of the CTAO ERIC 
proposal has now been submitted 
to the EU, and it is hoped that 
efforts to develop these statutes 
and other governing rules will 
ensure Australia’s interests are  
well served. First Large-Sized-Telescope (LST) at the CTA-North site, La Palma, Spain. Credit: CTA.
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Australia is making ripples in the new 
field of Gravitational Wave astronomy

A hundred years ago, Einstein made a prediction that Gravitational Waves 
(GWs) existed, but we were not able to prove him right until we built the most 
sensitive detection instrument in the world. A new branch of astronomy has 
now emerged – determined to uncover how black holes and neutron stars  
form – with AAL's support helping to maintain Australia's seat at the GWs 
global table.   

GWs are ripples in space-time, 
produced by accelerating masses 
(black holes or neutron stars) 
that spiral into each other. First 
measured in 2015, detections are 
made via the world’s largest and 
most sensitive laser interferometers 
at LIGO and Virgo. The US LIGO 
detectors both have two 4 km long 
arms and Virgo (Italy) has two 3 km 
arms. They can detect a change in 
distance between their mirrors that 
is 1/10,000th the width of a proton. 

GWs give us an entirely new method 
of observing the Universe, helping 
us answer some key questions 
like how matter behaves under 
extreme density and what happens 
when massive stars collapse. Over 
1,200 people from more than 100 
institutions are involved in this global 
network (worth $600 million US) 
including the Australian Research 
Council (ARC), providing funding for 
the OzGrav Centre of Excellence.  
AAL is also a significant supporter of 
GW research, with some Australian 
universities involved in the design 
of specialised instrumentation, 
capable of the high level of precision 
required for detection, including:

• high-powered stable lasers 

• quantum squeezing

• vibration isolation.

In addition, Australia is providing 
sophisticated data analysis 
techniques and infrastructure,  
while also coordinating follow-up 
observations using a global network 
of telescopes on Earth and in space.
Overall, growth in the GW field 
positions Australia to play a major 
role in building the next generation 
of detectors.

The new Australian  
GW Data Centre (GWDC)
OzGrav has become the home of 
the new GW research community 
in Australia, which has almost 
doubled over the past few years. 

During 2018/19, AAL supported 
the funding of the OzGrav data 
processing and science facility 
– the GWDC. This facility will 
become certified as an official 
LIGO Data Centre, with niche 
Australian pipelines and parallel-
processing capabilities. 

It boasts eight to ten data science 
experts, High Performance 
Computing (HPC), signal 
processing and machine learning 
to support GW science. 

Breakthrough science
The Nobel-Prize winning discovery 
of GW changed our understanding  
of the universe. In 2017, GWs 
detected from the merger of two 
neutron stars allowed us to make 
the most precise measurement yet 
for the expansion of the universe 
and solved the mystery of gamma-
ray bursts.

In 2019 a possible detection of a 
black hole consuming a neutron 
star occurred, with another flood 
of new detections made after 
significant upgrades to the GW 
instruments took place. No doubt 
more will come in the years ahead, 
with Australia remaining a key 
partner in the global GW network  
of innovation and discovery.

Student working at OzGrav. Credit: Joris van Heijningen/OzGrav/The University of Western Australia.
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AAL completes a successful first year  
of operations for ACAMAR in Australia

The 5th annual ACAMAR workshop capped off a successful first full year of 
operations for AAL, having taken over the management of the Australian-China 
Consortium for Astrophysical Research (ACAMAR) in Australia. 

ACAMAR is a joint Australian-
Chinese research centre managed 
by the Chinese Academy of 
Sciences (CAS), the Australian DIIS, 
and AAL. The purpose of ACAMAR 
is to collaborate on areas of 
common interest within astronomy, 
astrophysics and cosmology.

AAL took over responsibility for 
Australian operations of ACAMAR 
in early 2018. Over the last 12 
months, ACAMAR has successfully 
managed the following events and 
projects:

• the ACAMAR5 workshop  
in Melbourne (April 2019)

• the 1st ACAMAR 
Astroinformatics School  
(August 2018)

• the ACAMAR Visiting Fellowship 
Scheme

• the ACAMAR SKA PhD 
Scholarship (continued from 
previous years).

ACAMAR5
The 5th ACAMAR workshop was 
held between the 2nd and 4th of 
April 2019, hosted by the RACV 
Healesville Country Club, just 
outside of Melbourne. Discussions 
included astronomy in Antarctica, 
radio astronomy (including ASKAP, 
MWA, FAST and SKA), optical 
instrumentation, GWs, astrophysics 
and big data challenges.

The workshop attracted a total 
of 79 delegates, including 39 
attendees from Australia and 40 
from China. Once the Scientific 
Organising Committee had 
reviewed all submitted proposals, 
19 speakers from both Australia 
and China were invited to present 
their research. 

In total, 42 presentations were 
given over the three-day workshop, 
with AAL receiving excellent 
feedback from the attendees, 
specifically praising the quality of 
the presentations delivered during 
the workshop, the chosen venue, 
and the logistical management of 
the three-day event.

Visiting Fellowships
Through a generous endowment of 
funds from CSIRO, ICRAR and the 
DIIS, ACAMAR has been awarded 
a budget of up to $90,000 AUD per 
year (for the next three years) to 
sponsor distinguished researchers 
in the fields of astronomy, 
astrophysics and cosmology. 

The program is expected to 
enhance international collaboration 
in areas of common interest, with 
participants able to make extended 
visits to Australia via the awarded 
ACAMAR fellowships. The program 
has a focus on the SKA and expects 
that at least two-thirds of the 
funding will be directed to SKA-
related activities in WA.

The ACAMAR Visiting Fellowships 
are expected to:

• enhance and encourage further 
scientific collaboration between 
Australia and China within the 
fields of astronomy, astrophysics 
and cosmology.

• maximise the scientific return 
on investment in astronomy 
infrastructure.

• explore opportunities for 
future projects and grant 
collaborations.

Astroinformatics School
ACAMAR, together with 
the Shanghai Astronomical 
Observatory (SHAO), successfully 
organised the 1st ACAMAR 
Astroinformatics School. Held in 
Shanghai between the 5th and 
7th of August 2018, the school 
delivered astroinformatics training 
to PhD students and early career 
researchers, allowing them to 
improve their understanding 
and analysis of big data and 
computational modelling within 
various fields of astronomy. 

ACAMAR5 delegates at the Healesville venue. Credit: AAL.
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A funding boost to close the gap  
between science and industry 

AAL is seeking to facilitate new working relationships between research and 
industry, closing the collaboration gap by making $100k available to four key 
projects during a first round of industry engagement funding. It is hoped this 
will be a catalyst, boosting the impact of astronomical research and creating 
links between science and industry.  

Starbugs
Starbugs is an innovative technology, 
developed in Australia, using self-
powered mini-robots to precisely 
position optical fibres inside 
astronomical instruments. Starbugs 
will be used in the MANIFEST 
instrument being designed by AAO 
for the GMT, and a prototype system 
called TAIPAN is also being built by 
AAO for the UK Schmidt Telescope 
at the Siding Spring Observatory. 

Photonic technologies  
for ground-based  
infrared telescopes
AAO-MQ will deliver, to industry 
partners at Argonne National 
Laboratory (ANL), a photonic ring-
resonator system for suppressing 
infrared emission of atmospheric 
OH molecules. This will enable 

ground-based observations of 
astronomical targets to occur with 
a significantly increased signal-to-
noise ratio. Over the past six years 
AAO-MQ has partnered with ANL 
in laboratory-based research and 
development of photonic ring 
resonators, which are nearly ready 
for on-sky demonstrations at the 
AAT at Siding Spring Observatory.

AstroMedical Innovation
The Baker Heart and Diabetes 
Institute is a globally significant 
medical research organisation, 
currently working to address early 
identification or prediction for 
the likely onset of cardiovascular 
disease, diabetes and obesity.  
AstroMedical Innovation is 
the translation of data-driven 
processes and techniques from 
astronomy and astrophysics into 

the domain of medical imaging 
and diagnosis, with the aim of 
developing faster, more robust, 
and more powerful diagnostic 
tools. Collaborating with the Baker 
Institute, established and well-
tested methods from astrophysics 
will be applied to the early 
detection of heart disease. 

Radio Astronomy
Industry engagement projects in 
radio astronomy are also underway, 
involving in-depth evaluations of 
customer needs for radio frequency 
and digital signal processing.

Technologies which have been 
previously designed for radio 
astronomy are also able to solve 
major problems in the aerospace, 
telecom, internet-of-things and/or 
medtech markets. 

Close up of Starbugs deployed inside the TAIPAN instrument, showing the metrology fibres. Credit: Andy Green, AAO.
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Neutron Star merger (artist's impression). Credit: NASA's Goddard Space Flight Center/CI Lab.
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Board of Directors

Prof. Rachel Webster (Chair) 
BSc(Hons), PhD  

Special responsibilities – Board Chair, Chair of the Executive Remuneration 
Committee, Chair of the Committee Nominations Subcommittee (for ASAC/
APOC), a member of the Committee Nominations Subcommittee (for 
AATUC/ATAC) and a member of the Audit and Risk Management Committee.

Prof. Rachel Webster is a Professor at The University of Melbourne in the 
School of Physics where she leads the Astrophysics research group. She has 
had a stellar career teaching and researching astronomy for over 20 years. 
Originally gaining her doctorate thesis at Cambridge University, she has spent 
productive years honing her skills in Canada at the University of Toronto, both 
teaching and doing research. Her work has been internationally recognized 
with internationally prestigious scholarships. She was also the inaugural AIP 
Woman in Physics Lecturer. 

She is a key member of an international consortium involving Australian, 
American, Indian and New Zealand astrophysicists to help design and build 
a new low frequency radio telescope (Widefield Array) at Mileura in Western 
Australia aiming to detect the first luminous sources in the universe. Rachel is 
a member of the International Astronomical Union, and an Honorary Fellow 
of the Astronomical Society of Australia, and a Fellow of the Royal Society of 
Victoria, and the American Astronomical Society. Rachel is also a Fellow of the 
Australian Academy of Science. 

In her capacity as AAL Board Chair, Rachel also sits on the AAO Consortium 
Board, AAT Council and the NCA.

Dr. Rosalind Dubs 
BSc(Hons), Dr ès Sc, FTSE, FAICD 

Special responsibilities – Chair of the Audit and Risk Management 
Committee and a member of the Industry Engagement Working Group. 
Until 25 February 2019: Deputy Board Chair and a member of the Executive 
Remuneration Committee. 

Dr Rosalind (Ros) Dubs is a professional company director, currently serving 
on the boards of government shipbuilder ASC Pty Ltd, the Academy of 
Technology and Engineering (ATSE) and ANU Enterprise Pty Ltd and is 
a former director of Aristocrat Leisure Limited. She also chairs the AAO 
Consortium Board. Dr Dubs’ diverse business career has spanned a range 
of industries in publicly listed, private and government companies in 
Germany, France and Australia. For Thales SA, she was managing director of 
a company delivering state-of-the-art navigational aids to 65% of the global 
aviation market, served as COO of the world’s largest exporter of air traffic 
management systems, and sold mission-critical software and communications 
systems to the Australian Defence Force. 

At Airservices Australia, as director of operations support, she was 
responsible for all engineering operations across Australia. Dr Dubs was 
appointed to CSIRO’s senior executive service in 1983. Within universities, 
she was Registrar of the ANU from 1985-91, and Deputy Vice-Chancellor 
(External Relations) at UTS from 2007-09. Dr Dubs chaired the Australian 
Space Industry Innovation Council during 2010-12. 
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Board of Directors

Prof. Karl Glazebrook (Deputy Chair) 
BSc(Hons), PhD, FASA, FAA 

Special responsibilities – Deputy Board Chair, a member of the Project 
Oversight Committee (APOC) and a member of the Committee 
Nominations Subcommittee (for ASAC/APOC).

Prof. Karl Glazebrook is a Distinguished Professor at Swinburne University  
of Technology and Director of the Centre for Astrophysics & 
Supercomputing. His career has spanned the U.K., U.S. and Australia 
including Professorships at Johns Hopkins University and Swinburne 
and the award of a prestigious Packard Fellowship. His most notable 
scientific accomplishments are the development of the 'nod and 
shuffle' spectroscopic technique, characterising the bimodal colour and 
environmental distributions of local galaxies, the study of the morphological 
and spectroscopic evolution of galaxies across cosmic time using 
Gemini, Hubble and Keck telescopes and the development of innovative 
cosmological techniques such as 'Baryonic Acoustic Oscillations'. 

He has been an official ISI “Highly Cited Researcher” and has won the 
Muhlmann Award for his work on instrumentation. He was elected to the 
Australian Academy of Science for his research accomplishments in May 
2017 and has been a member of the Australian Research Council College  
of Experts. He has also served as Chair of the International Facilities 
Working Group of the Australian Astronomy Decadal 2016-2025 Plan  
and on the Keck Scientific Steering Committee, the Gemini Science and 
Technology Advisory Committee and the GMT Instrument Development 
Advisory Committee.

Prof. Naomi McClure-Griffiths 
BA(Hons), PhD (Astrophysics) 

Special responsibilities – A member of the Science Advisory Committee 
(ASAC) and a member of the Committee Nominations Subcommittee  
(for ASAC/APOC).

Prof. Naomi McClure-Griffiths is a Professor and ARC Future Fellow at the 
Research School of Astronomy and Astrophysics (RSAA) at The Australian 
National University. Prior to this, Naomi spent 13 years at CSIRO holding 
various roles, including OCE Science Leader and Head of National Facility 
Science for the Australia Telescope National Facility. Naomi’s area of 
research is in the structure and evolution of gas and magnetic fields in  
our own Milky Way and the nearby Magellanic System. 

Her research group uses radio telescopes, including the Australia Telescope 
Compact Array, Parkes Radio telescope and Green Bank telescope. Naomi 
co-leads the Galactic ASKAP survey, GASKAP, and the Polarisation survey, 
POSSUM and has roles in SKA science planning, including membership on 
two SKA Science working groups (HI and The Galaxy), the SKA Science and 
Engineering Advisory Committee, Australia New Zealand SKA Coordination 
Committee (ANZSCC) and ANZSCC's Science Advisory Committee. Naomi 
is a Fellow of the Astronomical Society of Australia and a Member of the 
International Astronomical Union. Naomi completed her PhD in Astrophysics 
at the University of Minnesota in Minneapolis, MN USA. She received the 2006 
Prime Minister’s Malcolm McIntosh Prize for Physical Scientist of the Year and 
the 2015 Pawsey Medal from the Australian Academy of Science. 
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Board of Directors

Prof. Chris Tinney  
BSc(Hons), PhD, GAICD  

Special responsibilities: A member of the Industry Engagement Working 
Group and a member of the Committee Nominations Subcommittee  
(for AATUC/ATAC).

Prof. Chris Tinney is a Professor at UNSW Sydney in the School of Physics, 
where he heads the Exoplanetary Science at UNSW research group.  
He obtained his PhD from the California Institute of Technology and has 
been an active researcher in the field of exoplanets and brown dwarfs for 
over 25 years. 

He has worked in both the research infrastructure and University sectors, 
spending almost 12 years with the Anglo-Australian Observatory as a 
Research Astronomer, heading the IRIS2 instrument project and becoming 
Head of Astronomy. He moved to UNSW as a Professorial Fellow in 2007 
and was Associate Dean (Research) for UNSW Science from 2013-2017.  
He is currently the Chair of the AAT Council, and an AAL-nominated 
Director of the GMTO Corporation.

Prof. Len Sciacca  
BEng, PhD, FTSE, FIEAust 

Special responsibilities – Chair of the Industry Engagement Working Group, 
a member of the Executive Remuneration Committee and a member of the 
Audit and Risk Management Committee. 

Len Sciacca is a Professor at the University of Melbourne, School of 
Engineering having been the Chief Partnerships and Engagement for DST 
Group leading university, industry and community engagement, research 
partnerships and collaborations. Len has over 30 years research and industrial 
experience in engineering and senior management roles in Government and 
industry sectors. He has worked for CSIRO, The Universities of Melbourne and 
Newcastle and Defence Science Technology Group. 

Len has extensive experience in forming collaborations and partnerships 
between stakeholders to form multidisciplinary teams in professional, 
scientific and engineering environments. He has led several large research 
and development programs with large teams of scientists and engineers in 
partnership with universities and industry. Len is a Director of the registered 
charity Scientific and Support Staff Benevolent Association Ltd, a Fellow of 
Engineers Australia and a Fellow of the Academy of Technological Sciences 
and Engineering.
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Dr Sarah Pearce  
BPhys(Hons), PhD  

Appointed: 28 November 2018 
Special responsibilities – Chair of the Board Nominations Committee.

Dr Sarah Pearce is the Deputy Director at CSIRO Astronomy and Space 
Science. Prior to this role, she was Project Manager for GridPP, the UK 
computing grid for particle physics. Sarah's previous experience includes 
time as a science advisor in the UK Parliament. 

Sarah holds a PhD in X-ray astronomy from the University of Leicester  
and an undergraduate degree in Physics from the University of Oxford 
(Worcester College). 

Sarah has particular responsibility for CSIRO's role in the Square Kilometre 
Array project. She has been Australian Science Director on the SKA Board, 
and part of the negotiating team for the SKA Convention. Sarah also leads 
CASS's new Space Research Programme. This includes the CSIRO Centre 
for Earth Observation, which co-ordinates activity in EO across CSIRO and 
manages CSIRO's share of the new national facility, the NovaSAR satellite.

Prof. Matthew Bailes  
BSc(Hons), PhD  

Retired: 28 November 2018

Prof. Matthew Bailes is an ARC Laureate Fellow at Swinburne University 
of Technology.  Prof. Bailes leads the ARC Centre of Excellence for 
Gravitational Wave Discovery (OzGrav) and is a director of OzGrav 
Innovations Pty Ltd. His main scientific interests concern the discovery  
and high precision timing of millisecond radio pulsars and the discovery  
of extragalactic fast radio bursts (FRBs). 

He is a member of the advisory board for the Collaboration for Astronomical 
Signal Processing and Electronics Research (CASPER). He collaborates 
extensively with Max Planck Institute for Radio Astronomy (MPIfR), the 
University of Manchester, the Cagliari Radio Observatory, Caltech and 
CSIRO. Matthew is leading the redevelopment of the Molonglo Radio 
Observatory's correlator so that it can time pulsars and search for FRBs.  
He is the Australian lead of the Breakthrough Listen project to search 
for Alien transmissions with the Parkes radio telescope and a Principal 
Investigator on the MeerTime pulsar timing project on the South African 
Square Kilometre Array pathfinder MeerKAT. 
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AAL Organisation and Structure

Members
AAL is proud that it has member 
representatives from all institutions 
in Australia with a significant 
astronomy research program. 

In the 2018/19 financial year there 
were 15 institutional members of 
AAL. Each member organisation 
has a nominated representative 
who attends the Annual General 
Meeting to elect Board Directors. 
Member representatives are also 
consulted throughout the year on 
key astronomy infrastructure and 
investment decisions.

Board
The independent, skills-based 
Board of Directors comprises 
seven individuals with expertise 
in astronomy, management and 
finance. The board is responsible for 
the overall governance and strategic 
direction of AAL. They make key 
decisions about projects based on 
the recommendations of advisory 
committees, their own considerable 
and diverse expertise, and with 
consideration of the priorities and 
recommendations in the AADP.

Committees and other 
Advisory Bodies
During 2018/19, following a 
restructuring process, AAL formed 
a Science Advisory Committee 
(ASAC) and a Project Oversight 
Committee (APOC). 

Committee members are appointed 
to provide the relevant breadth of 
expertise, and an appropriate mix 
of gender, seniority and institutional 
diversity. AAL’s advisory committees 
provide strategic advice to the 
AAL Board in implementing the 
infrastructure priorities of the 
astronomy decadal plan, and 
support AAL in oversight of, and 
promoting improved outcomes for, 
AAL-funded projects.

A Working Group of the AAL  
Board also meets quarterly to 
advise the Board on all aspects  
of Industry Engagement.

Staff
AAL executives and operational 
staff have responsibility for the 
following areas:

• financial management and 
oversight of the programs under 
AAL’s contractual arrangements

• reporting to the AAL Board on 
the status of projects

• and liaising with stakeholders 
(including advisory committees, 
project leaders, AAL members, 
government departments).

Equity and Diversity
AAL has a long standing 
commitment to equity and 
diversity. With a responsibility for 
determining representation on a 
variety of external bodies related to 
astronomy, as well as membership 
of its advisory committees, AAL 
has a selection process for all these 
positions that addresses principles 
of inclusion and gender balance. 

AAL Organisational Chart

Board Committees

Audit & Risk Management

Executive Remuneration

Industry Engagement

Advisory and TAC Committees

AAL Project Oversight Committee (APOC) 

AAL Science Advisory Committee (ASAC)

ADACS Time Allocation Committee (TAC)

Astronomy Supercomputer Time  
Allocation Committee (ASTAC)

Members of AAL (15)Nomination Committee

Board of Directors (7)

Chief Executive Officer 
Mark McAuley

Chief Business Officer 
Mita Brierley

Senior Program Manager 
James Murray

Finance  
Manager   
Joanne  

Thomson 

Company  
Secretary
Catherine  
Andrews

Program  
Manager

Stuart Ryder

Senior Program  
Manager 

Robert Shen

Communications 
Officer 

Romy Pearse

Project  
Administrator

Libby  
Armstrong

Program  
Manager
Lucyna  

Chudczer
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AAL Members and Committees

Committees

AAL Project Oversight Committee (APOC)
Tony Travouillon (Chair) – ANU 

Andrew Treloar (Ex-officio) – ARDC

Tania Ezra – Industry

Peter Gray – Large Binocular Telescope Observatory

Minh Huynh – CSIRO

Ian Sare – Industry

Katrina Sealey – Macquarie University

Randall Wayth – Curtin University

AAL Science Advisory Committee (ASAC)
John Lattanzio (Chair) – Monash University

Chris Power (HPC WG Chair) – University of  
Western Australia 

Elaine Sadler (Data Centre Chair) – CSIRO

Sarah Brough – UNSW

Julia Bryant – The University of Sydney

Simon Ellingsen – University of Tasmania

Christoph Fedderath – ANU

Gavin Rowell – University of Adelaide

Eric Thrane – Monash University

Tamara Davies – The University of Queensland 
(resigned May 2019)

ADACS Time Allocation Committee (TAC)
Simon O’Toole (Chair) – AAO-MQ 

Juan Carlos Guzman – CSIRO

Amanda Karakas – Monash University

Aaron D. Ludlow – University of Western Australia

Astronomy Supercomputer Time Allocation 
Committee (ASTAC)
Orsola DeMarco (Chair) – Macquarie University

Weigang Cui – University of Western Australia

Magda Guglielmo – The University of Sydney

Bernhard Mueller – Monash University

Simon Mutch – University of Melbourne

Stas Shabala – University of Tasmania

NCI ex-officio – NCI

Pawsey ex-officio – Pawsey

Swinburne ex-officio – OzSTAR

Members and Representatives 
ANU – Prof. Matthew Colless

CSIRO – Dr. Douglas Bock

Curtin University – Prof. Steven Tingay

Macquarie University – Prof. Mark Wardle 

Monash University – A/Prof. Amanda Karakas

Swinburne University of Technology –  
Prof. Michael Murphy

The University of Queensland – Prof. Tamara Davis

The University of Sydney – Prof. Joss Bland-Hawthorn

The University of Western Australia – Prof. Peter Quinn

University of Adelaide – Prof. Bruce Dawson

University of Melbourne – Dr. Christian Reichardt

UNSW – Prof. Kim-Vy Tran

University of Southern Queensland – Prof. Brad Carter

University of Tasmania – Prof. John Dickey

Western Sydney University – Prof. Miroslav Filipovic

ASKAP. Credit: CSIRO.
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Serving the needs of the astronomical 
community with APOC and ASAC

AAL was created to serve the needs of the Australian astronomical community. 
To further facilitate this mission, two new committees were recently created – 
both dedicated to consultation and collaboration with our members, experts 
and those in the greater community. 

At AAL, we pride ourselves on 
being highly consultative with the 
astronomical community, with a 
goal to interpret and deliver the 
infrastructure goals of the AADP. 
One of AAL’s key tools to achieve 
this has been the operation advisory 
committees, whose membership 
is broadly representative of the 
astronomical community. 

In mid-2018, AAL restructured the 
previous facility-based approach 
to create two broader committees, 
AAL Project Oversight Committee 
(APOC) and AAL Science Advisory 
Committee (ASAC). These 
committees were established in 
order to capture the needs of the 
whole community and provide 
more contextualised advice across 
the AAL portfolio.

APOC
APOC provides AAL with advice 
and support by monitoring the 
progress of AAL-funded projects 
and facilities. The committee has 
seven members, chosen for their 
expertise in project management 

and oversight within astronomy 
and industry. Since its first meeting 
in August 2018, APOC has 
rigorously scrutinised AAL-funded 
projects by:

• developing new reporting 
templates and improving AAL’s 
review of project reporting

• providing guidance to project 
teams on assessing and 
reporting on risk

• providing feedback on the 
GWDC business plan, the 
Astronomy Data and Computing 
business plan and the Optical 
Astronomy Data Centre plan. 

During 2018/19, APOC has had a 
significant impact on AAL’s ability to 
support continued improvement of 
project management skills within the 
Australian astronomical community.

ASAC
ASAC advises AAL's Board 
on investment strategy, with a 
committee of ten astronomers 
chosen for their skill, knowledge 
and ability to provide strategic 

advice based on the requirements 
of the AADP and evolving needs  
of the astronomical community.  

As the community undertakes the 
process of preparing the Mid-Term 
Review to the Decadal Plan, ASAC 
will keep abreast of the emerging 
key issues and concerns. Once 
published, the committee will 
also provide AAL with a detailed 
interpretation of the Mid-Term 
Review’s infrastructure priorities. 

During 2018/19, ASAC has 
undertaken a significant assessment 
process to advise on the following: 

• the alignment of AAL’s data and 
computing investment strategy 
with the scientific goals of the 
astronomical community

• the Business Plans for the 
Gravitational Wave and Optical 
Data Centres.

ASAC advice has driven AAL’s 
strategy around increased funding 
towards securing high performance 
computing resources for the 
astronomy community. 

Rendering of the LSST facility, one of the projects 
considered by ASAC. Credit: LSST Project Office.
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Key telescope and facility 
representatives
CTA Observatory (CTAO) Council
Gavin Rowell (Australian Science Lead) – 
University of Adelaide

Anne Green (Australian Science Support) – 
The University of Sydney

Mita Brierley – AAL

ESO Council
Matthew Colless – ANU

ESO Scientific Technical Committee (STC)
Michael Ireland – ANU

ESO Users Committee (UC)
Carolyn Foster – The University of Sydney

extended Roentgen Survey with an Imaging 
Telescope Array (eROSITA)
Matt Owler (Australian Science Lead) – Macquarie

GMTO Board
Anne-Marie Lansdown – Universities Australia
Nigel Poole – UNSW
Chris Tinney – UNSW

GMT Science Advisory Committee (GMT SAC) 
Sarah Brough – UNSW

Large Synoptic Survey Telescope (LSST)
Sarah Brough (Australian Science Lead) – UNSW

MWA Board
Shari Breen – The University of Sydney

Render of the future Giant Magellan Telescope. Credit: Giant Magellan Telescope – GMTO Corporation.



Vertical Milky Way over the AAT. Credit: Ángel R. López Sánchez.

Financial  
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Financial Report

Statement of Profit or Loss and other Comprehensive  
Income for the year ended 30 June 2019

Statement of Changes in Equity for the year ended 30 June 2019

For the purpose of  
this financial report,  
extracts from the audited 
financial statements for  
the year ended 30 June 
2019 are included. 

The financial statements  
were independently  
audited by RSM Australia 
Partners. The complete 
audited financial  
statements and auditor’s 
report can be found on 
AAL's website. 

2019 
$

2018                 
$

Revenue and other income  13,615,495 7,528,733

Expenses
Depreciation (2,910) (4,705)

Grants program expenses (12,015,977) (6,425,399)

Employee benefits expenses (1,097,532) (947,046)

Other expenses (338,795) (338,262)

Surplus/(Deficit) for the year 160,281 (186,679)
Other comprehensive income – –

Total comprehensive income  
for the year 160,281 (186,679)

Retained 
Surpluses  

$

Overseas  
Optical Reserve 

$

NCRIS 
Reserve 

$

Total  
Equity 

$

Balance at 30 June 2017 471,173 2,595,370 88,399 3,154,942
Deficit for the year (186,679) – – (186,679)

Transfer to Reserves (196,175) 37,456 158,719 –

Allocation from Reserves 262,459 (156,490) (105,969) –

Balance at 30 June 2018 350,778 2,476,336 141,149 2,968,263
Surplus for the year 160,281 – – 160,281

Transfer to Reserves (197,096) 46,249 150,847 –

Allocation from Reserves 49,527 (49,527) – –

Balance at 30 June 2019 363,490 2,473,058 291,996 3,128,544
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Financial Report

Statement of Financial Position as at 30 June 2019

2019 
$

2018                 
$

Current Assets
Cash and cash equivalents 17,514,634 14,766,560

Trade and other receivables 302,638 3,582,274

Other assets 54,392 57,885

Total Current Assets 17,871,664 18,406,719

Non-Current Assets
Plant and equipment 5,439 5,949

Other financial assets 826 826

Total Non-Current Assets 6,265 6,775

Total Assets 17,877,929 18,413,494

Current Liabilities
Trade and other payables 5,735,535 4,023,058

Employee benefits 96,790 64,767

Other liabilities 8,912,061 11,340,345

Total Current Liabilities 14,744,386 15,428,170

Non-Current Liabilities
Employee benefits 4,999 17,061

Total Non-Current Liabilities 4,999 17,061

Total Liabilities 14,749,385 15,445,231

Net Assets 3,128,544 2,968,263

Equity
Reserves 2,765,054 2,617,485

Retained surpluses 363,490 350,778

Total Equity 3,128,544 2,968,263
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Acronyms

2dF Two-degree Field
4MOST  4-metre Multi-Object Spectrograph Telescope
AAL  Astronomy Australia Limited
AAO  Australian Astronomical Optics
AAO-MQ  Australian Astronomical Optics –  
 Macquarie University
AAT  Anglo-Australian Telescope
ACAMAR   Australian-China Consortium for  

Astrophysical Research
ADACS Astronomy Data and Computing Services
ADC AAO Data Central
AESOP Australian–ESO Positioner
ANITA  Australian National Institute for  

Theoretical Astrophysics
ANU Australian National University
APOC AAL Project Oversight Committee
ARC  Australian Research Council
ARDC  Australian Research Data Commons
ASA  Astronomical Society of Australia
ASAC  AAL Science Advisory Committee
ASKAP  Australian Square Kilometre Array Pathfinder
ASTAC  Astronomy Supercomputing Time  

Allocation Committee
ASTRO 3D  ARC Centre of Excellence for All-Sky 

Astrophysics in 3D
ASVO  All-Sky Virtual Observatory
ATSE   Australian Academy of Technology and 

Engineering
CAS  Chinese Academy of Sciences
CASDA  CSIRO ASKAP Science Data Archive
CASPER  Collaboration for Astronomical Signal 

Processing and Electronics Research
CRAFT   Commensal Real-time ASKAP Fast Transients
CSIRO   Commonwealth Scientific and Industrial 

Research Organisation
CTA Cherenkov Telescope Array
CTAO CTA Observatory
DAG Doğu Anadolu Gözlemevi (Turkey)
DIIS  Department of Industry, Innovation and Science
ELT  Extremely Large Telescope
EoR Epoch of Reionisation
eROSITA   extended Roentgen Survey with an Imaging 

Telescope Array
ESO  European Southern Observatory
FAA   Fellow of the Australian Academy of Science
FAICD  Fellow of the Australian Institute of Company 

Directors
FASA   Fellow of the Astronomical Society of Australia
FRB Fast Radio Burst
FTSE   Fellow of the Australian Academy of 

Technological and Engineering Sciences
GAICD  Graduate of the Australian Institute  

of Company Directors

GMT  Giant Magellan Telescope
GMTIFS GMT Integral-Field Spectrograph
GMTO GMT Organisation
GWs Gravitational Waves
GWDC Gravitational Wave Data Centre
HPC  High Performance Computing
HST  Hubble Space Telescope
ICRAR   International Centre for Radio Astronomy 

Research
IGO  InterGovernmental Organisation
IMACS   The Inamori-Magellan Areal Camera  

and Spectrograph
INAF-Italy Istituto Nazionale di Astrofisica
IRIS2 Infrared Imager and Spectrograph 2
ISI Institute for Scientific Information 
LAM- Laboratoire d’Astrophysique  
France de Marseille     
LIGO  Laser Interferometer Gravitational-Wave 

Observatory   
LSST Large Synoptic Survey Telescope   
MANIFEST The Many Instrument Fiber System
MAVIS  MCAO Assisted Visible Imager and 

Spectrograph
MARZ Manual and Automatic Redshifting Software
 MCAO Multi-Conjugate Adaptive Optics
MPIfR Max Planck Institute for Radio Astronomy
MRO  Murchison Radio-astronomy Observatory
MWA  Murchison Widefield Array
NCA National Committee for Astronomy
NCI  National Computational Infrastructure
NCRIS   National Collaborative Research  

Infrastructure Strategy
OzDES Australian Dark Energy Survey
OzGrav  ARC Centre of Excellence for Gravitational 

Wave Discovery
PAF  Phased Array Feed
RACS  Rapid ASKAP Continuum Survey
RSAA  Research School of Astronomy and  

Astrophysics (ANU)
SAC Science Advisory Committee
SAMI  Sydney-AAO Multi-object Integral-field 

spectrograph
SKA  Square Kilometre Array
SST  Small Sized Telescopes
TAC Time Allocation Committee
TAO  Theoretical Astrophysical Observatory
UNSW University of New South Wales
USyd The University of Sydney
VAOI  VLT Adaptive Optics Imager
VISTA   Visible and Infrared Survey Telescope  

for Astronomy
VLT Very Large Telescope
WALLABY Widefield ASKAP L-band All-Sky Blind Survey
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AAL Melbourne office:  
Hosted by the Centre for Astrophysics and Supercomputing 
Swinburne University of Technology 
Hawthorn, 3122 VIC 
Post: PO Box 2100, Hawthorn, 3122 VIC

AAL Sydney office:  
Hosted by AAO-Macquarie 
Macquarie University 
North Ryde, 2109 NSW 
 
www.astronomyaustralia.org.au 
info@astronomyaustralia.org.au

ABN: 19 124 973 584

Astronomy
Australia
Ltd.




