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Cover: Core antennas of CSIRO’s ASKAP radio telescope in Western Australia pointing at the Milky Way. 

By using FRBs that have been localised by ASKAP, scientists were able to show that the so-called “missing”  
baryonic matter does in fact exist in the form of hot, diffuse ionised plasma, located in the space between galaxies. 
See page 9 in this report for the full story.

Cover image credit: CSIRO/Alex Cherney.
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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.

Astronomy Australia Limited (AAL)

Crescent Moon and the AAT. Credit: Ángel R. López-Sánchez (AAO-MQ).
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Message from the Chair

It is a pleasure to introduce this Annual report, my first as Chair of the Board of  
Directors for AAL.

Every year is a big year for AAL, 
but this has been an extraordinary 
year! While 2019 finished with 
bushfires ravaging the Eastern part 
of the country and pouring smoke 
through Sydney and Canberra, 2020 
brought the COVID-19 pandemic. 

All of us have had our lives changed 
by this pandemic. For AAL this 
has meant that the staff, both in 
Melbourne and Sydney, have been 
working from their homes since 
March. As always, the AAL staff 
have risen to any challenge set 
them and have developed new 
working rhythms to keep the team 
connected and effective.

AAL aims to help achieve the 
objectives in the decadal plan for 
Australian astronomy. To that end, 
I was pleased to see that many 
AAL funded activities, for example 
the AAL conceived program for 
Astronomy Data and Computing 
Services (ADACS), featured 
prominently in the National 
Committee for Astronomy’s mid-
term (MTR) review released by the 
Academy in July. AAL is looking 
forward to helping implement goals 
set forward in the MTR over the 
next 5 years. 

This year AAL secured a major 
extension to its supercomputing 
access through purchase of an 
additional 20 million service units 
(MSUs) in 2020 and again in 2021 
on NCI’s Gadi supercomputer. The 
additional 20 MSUs were earmarked 
to support large programs that 
could not otherwise be carried 
out with small time allocations 
normally awarded through the AAL 
Supercomputer Time Allocation 
Committee process.  

There have been many exciting 
scientific results achieved by 
Australian teams this year, but one 
that stands out is the work using 

Fast Radio Bursts (FRBs) to find the 
“missing” baryons (see page 9).  
The census of baryonic matter in the 
diffuse intergalactic medium really 
demonstrates the power of multi-
wavelength astrophysics, achieved 
by using ASKAP’s wide field-of-view 
to discover FRBs and the sensitivity 
afforded by ESO’s VLT to hunt  
down the host galaxy redshifts.  
It is a tragic loss that the lead author 
of this FRB work, A/Prof Jean-Pierre 
Macquart, passed away just after 
his team unlocked such a powerful 
technique. I know many in our 
community acutely miss J-P’s sharp 
brain and big personality.

In Board changes, I would like to 
particularly thank Professor Rachel 
Webster, who stepped down as 
Chair of the Board in February 2020.  
Rachel served the Board tirelessly 
for three years and left very big 
shoes for me to fill. Fortunately, 
Rachel continues to serve on the 
Board. I would also like to thank 
Professor Christopher Tinney who 
left the Board in November 2019. 
Chris was an influential member, 

initiating a review of ADACS as 
part of its extension, carrying 
the load on our Giant Magellan 
Telescope interactions and 
providing critical insights into both 
the AAO Consortium and the AAT 
Council. Chris continues to work 
with AAL through an appointment 
to the GMTO Board.

I would also like to take this 
opportunity to welcome Professor 
Orsola DeMarco, who joined the 
AAL Board in November 2019. 
Orsola is a Professor at Macquarie 
University with research expertise  
in theoretical astrophysics. Orsola 
has immediately brought her 
expertise to bear in overseeing 
the ADACs review and the policy 
for large supercomputing projects. 
Finally, both Professor Karl 
Glazebrook (Deputy Chair of the 
Board ) and myself were re-elected 
to the Board in November.

Professor Naomi McClure-Griffiths   
Chair, AAL Board

Professor Naomi McClure-Griffiths, AAL Board Chair, visiting MeerKAT in South Africa,  
a precursor to the SKA. Credit: SKA South Africa.

Message from the CEO

I am delighted to again present an annual report providing numerous examples 
of the positive contributions AAL has made to Australia’s astronomy research 
infrastructure, along with some of the exciting outputs from relevant facilities.  
In an extremely challenging year, I would also like to draw attention to the 
stellar performance of each and every staff member of AAL.  

Since the COVID-19 pandemic 
forced us all to begin working 
exclusively from home, I have been 
consistently impressed with how 
AAL’s small team maintained its 
flexibility and innovative outlook to 
enable AAL to keep adding value 
to Australian astronomy. 

In addition, I personally had to step 
back from AAL in mid-May for a 
few months in order to undergo 
a medical procedure. While this 
added to the workload for many 
staff members, I was very proud 
to see how every member of staff 
stepped up to ensure AAL fulfilled 
all of its duties during this difficult 
time. I would like to thank the 
entire team for their perseverance 
and hard work during this period 
and for continuing to negotiate the 
various nuances of working from 
home throughout the ongoing 
COVID-19 pandemic.

As many of you are aware, AAL 
supports a variety of activities and 
facilities on behalf of Australian 
astronomers, both existing 
and those that are currently 
under development. The global 
pandemic has, of course, delayed 
many construction projects and 
caused some operational facilities 
to close for periods of time, 
often for many weeks. It has also 
increased the financial pressure on 
Australian universities in general. 

Throughout all of these challenges, 
however, the willingness and ability 
of Australia’s scientific community 
to persevere at this difficult time is 
most evident, which is something I 
also believe should be applauded.

Over the past period, the skills  
and knowledge of Australian-based 
astronomers have resulted in direct 
benefits to the broader population, 
such as the contribution from 
ADACS towards a COVID-19 
Symptom Tracker (see page 10 for 
details). AAL has also been working 
to facilitate the transition of other 
innovations from the astronomy 
community, releasing an initial 
round of seed funding to link 
astronomy research with industry.  
In February 2020, AAL ran an 
industry engagement workshop 
connecting modellers at ADACS 
and OzGrav with the ANZ bank 
(see page 11 for details). Such 
activities will continue as part of 
the astronomy NCRIS program.

From a financial perspective,  
AAL has continued to receive  
and expend Australian 
Government grants associated  
with research infrastructure, 
primarily as part of the NCRIS 
program. While AAL’s business 
model has not changed, significant 
changes to Australian accounting 
standards concerning revenue 
recognition have resulted in a 
very different report concerning 
financial performance. 

Under the old standards, AAL 
reported a surplus of $160,281 
in 2018/19 and $3,128,544 in 
equity on 30 June 2019. The new 
standards adjusted AAL’s equity  
by an increase of $5,447,217 at  
1 July 2019, followed by a loss of 
$2,738,457 for 2019/20. Variations 
like these will continue under the 
new standards due to the fact 
that AAL will need to recognise 

revenue upfront upon receipt of 
some grant funds, even when 
scheduled to expend those funds 
in a future financial year. These 
changes to accounting standards 
do not require AAL to alter how 
we administer such grants, but 
do require AAL to recognise 
some of the grant receipts earlier 
than required by the previous 
accounting standards.

Moving on from these matters, AAL 
is now looking forward to focusing 
on the recommendations from the 
MTR, giving AAL a clear path ahead 
for 2020/21 and beyond.

Mark McAuley   
Chief Executive Officer

CEO Mark McAuley with a new  
11” SCT to keep himself occupied  

during lock-down in Melbourne.
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The year in  
highlights 

CSIRO’s ASKAP measures the delay between the wavelengths of the FRB, allowing astronomers to calculate the density of the missing matter. Credit: ICRAR and CSIRO/Alex Cherney.
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Finding the “missing” 
matter in the universe 
Finally, using just the first half-
dozen FRBs localised by ASKAP, 
the CRAFT team were able to 
show that the so-called “missing” 
baryonic matter does in fact exist 
in the form of hot, diffuse ionised 
plasma, located in the space 
between galaxies (Macquart et al. 
2020, Nature, 581, 391). 

The thing that 
we've discovered 
is the atmosphere 
of the universe. It's 
the ecosystem in 
which galaxies live.
Lead author of the Nature 
paper, Associate Professor 
Jean-Pierre Macquart, as  
quoted by ABC News. 

As the image at the bottom of this 
page demonstrates, FRBs travel at 
the same speed when traversing 
empty space. However, when 
traveling through this "missing" 
matter, the FRB pulse arrives later 
at lower frequencies.

Detected on Earth via the ASKAP 
telescope, astronomers plotted 
this measured dispersion for 
each FRB against the redshift 
of the host galaxy, measured in 
optical light with the ESO Very 
Large Telescope. With the help 
of these two powerful telescopes, 
astronomers were then able 
to demonstrate that the two 
quantities correlated exactly 
as predicted if these otherwise 
unaccounted-for baryons were the 
primary source for the dispersion.

These pioneering studies provide 
an elegant demonstration of how 
CSIRO’s revolutionary technology 
for radio astronomy, together with 
access to ESO’s powerful optical 
telescopes, has placed Australian 
astronomers in a powerful position 
to not only unlock some of the 
mysteries of FRBs, but also to 
begin using them as tools to learn 
more about the Universe itself. 

When traversing empty space, all wavelengths of an FRB  
travel at the same speed. When travelling through the missing  

matter, some wavelengths are slowed down. Credit: ICRAR.

Tragically, the lead author  
of the study mentioned in  
this article, Associate Professor 
Jean-Pierre Macquart, passed  
away shortly after its publication 
in Nature. Affectionately known 
to the astronomy community as 
“J-P”, he was also one of the 
Principal Investigators for the 
CRAFT collaboration.  

In recognition for all his 
contributions and insights, the 
worldwide FRB community has 
resolved to hereafter refer to 
the relationship between FRB 
dispersion and host galaxy 
redshift (described to the left) 
as the “Macquart relation”.

A/Prof Jean-Pierre Macquart.  
Credit: ICRAR.

Unparalleled access to 
both the world’s best  
radio survey telescopes 
and ground-based  
optical telescopes are 
helping astronomers 
understand the nature  
of Fast Radio Bursts  
and find the “missing”  
matter between galaxies.  

Fast Radio Bursts (FRBs) have 
been an enigma since first being 
discovered with the Parkes radio 
telescope in 2007. As their name 
implies, they are brief (only a few 
milliseconds in duration) bursts 
of emission seen only at radio 
wavelengths that in just a few 
cases appear to repeat (and even 
then irregularly). 

Thanks to the phenomenon of 
dispersion, where passage of 
the burst through hot ionised 
gas within and between galaxies 
causes the signal to arrive later at 
lower frequencies, astronomers 
have been able to surmise that 
FRBs must originate from outside 
of our Milky Way Galaxy.

The CRAFT collaboration
An Australian-led collaboration 
called the CRAFT (Commensal 
Real-time ASKAP Fast Transients) 
survey has been working hard to 
uncover more about the nature of 
FRBs by pinpointing their exact 
locations within their host galaxies, 
something that only ASKAP can do 
routinely due to its combination of 
a wide field of view plus excellent 
spatial resolution. 

During the 2019/20 period, the 
CRAFT team published not just 
one, but three groundbreaking 
FRB discoveries in the prestigious 
journals Nature and Science. In the 
first of these papers, Bannister 
et al. (Science, 2019, 365, 565) 

announced the first localisation 
of FRB 180924 on the basis of a 
single burst detection. They found 
it to lie some 13,000 light years 
from the centre of a Milky Way-
sized galaxy. It is not yet known 
what creates FRBs, but by locating 
the exact origin of this and other 
FRBs to the outskirts of their home 
galaxies, astronomers have been 
able to rule out supermassive 
black holes as a possible cause. 

By a stroke of luck, the second  
FRB to be localised by CRAFT  
was found to have passed through 
the halo of another galaxy in the 
foreground on its way to Earth 
(Prochaska et al. 2019, Science, 366, 
231). This enabled for the first time 
the measurement of turbulence 
and magnetic field strength in 
this poorly-understood region of 
galaxies, both of which turned out 
to be much lower than anticipated. 
To the right, an image taken by the 
Hubble Space Telescope (HST) of an 
FRB host galaxy shows the location 
of the FRB marked in red. This FRB 
was one of the network used to find 
the "missing" matter, see page 9.

ASKAP and ESO working together to  
unlock the mysteries of Fast Radio Bursts

HST image of an FRB host galaxy.  
Credit: J. Xavier Prochaska/UC Santa Cruz, 

Jay Chittidi (Maria Mitchell Observatory), and 
Alexandra Mannings (UC Santa Cruz).

ASKAP. Credit: CSIRO.

Macquarie student Lachlan Marnoch visits the 
ESO Paranal observatory. Credit: Stuart Ryder.

https://www.nature.com/articles/s41586-020-2300-2
https://www.abc.net.au/news/2020-05-28/astronomers-find-universe-missing-matter/12291788
https://science.sciencemag.org/content/365/6453/565.abstract
https://science.sciencemag.org/content/366/6462/231.abstract
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Engagement with industry is opening  
up new doors for Australian astronomers

The past year has seen yet more engagement between industry and astronomy. 
An area of active interest for AAL, the latest financial period saw a workshop 
take place between ANZ Bank, ADACS and OzGrav, and another round of seed 
funding announced to help researchers launch their own industry endeavours.       

ANZ morning workshop
In February 2020, AAL ran a 
half-day workshop to introduce 
financial modellers from the ANZ 
bank to scientific and technical 
staff from the Centre for Excellence 
for Gravitational Wave Discovery 
(OzGrav) and ADACS.

The workshop introduced the ANZ 
financial modellers to software and 
numerical techniques developed 
by researchers from OzGrav 
and ADACS. Initially created to 
solve cutting-edge astrophysical 
problems, the goal was to examine 
how these tools could be adapted 
to solve problems in finance and 
to build future opportunities for 
collaboration between the parties 
present on the day.

During the session, the ANZ 
modellers were shown the latest 
gravitational wave discovery, 
introduced to virtual reality 

representations of the universe 
and taken on a tour of the OzSTAR 
supercomputer. Talks focused on 
measuring parameters of colliding 
black holes and professional 
software services for researchers. 

Seed funding
During the 2019/20 period, a 
second round of seed funding was 
announced – another $100K to 
compliment the same amount that 
was awarded between four projects 
last year: 

• Starbugs

• Photonic technologies for 
ground-based IR telescopes 

• AstroMedical Innovation 

• Radio Astronomy (CSIRO) –  
see funding profile to right. 

This second round of funding 
is yet to be awarded to new  
projects but AAL has started the 

process by organising workshops 
with champions from member 
institutions who are particularly 
engaged with industry.

Seed funding recipient  
project profile – CSIRO CASS
One of the four initial seed funding 
grants was given to CSIRO CASS 
to perform an evaluation of radio 
frequency and digital signal 
processing technologies. Initially 
developed at CSIRO for radio 
astronomy, these technologies 
also had the potential to solve 
problems in the aerospace, 
telecom, Internet of things and 
med-tech industries. 

A number of technologies were 
identified and then put through 
an industry-backed prioritisation 
process. A business plan then 
developed to create a CSIRO 
spinout company to commercialise 
the final candidate technology. 

Jarrod Hurley provided a tour of the OzSTAR supercomputer for ANZ model builders during a morning workshop in February 2020. Credit: Jarrod Hurley.

ADACS is helping to Beat COVID-19 via 
support of the Symptom Tracker

In March of 2020, a group of leading academics from Swinburne University 
of Technology recognised that they could design and develop a tool to help 
combat the rising COVID-19 health crisis in Australia. AAL was called on by the 
team to offer support via the use of ADACS, which months later is still helping  
to BeatCOVID-19now.    

In March this year, Swinburne 
University of Technology, with 
help from the Astronomy Data 
and Computing Services (ADACS) 
team, developed and released 
their Symptom Tracker website: 
beatcovid19now.org. Soon after 
this, the Symptom Tracker was also 
released as an app.

Swinburne’s Professor Richard 
Osborne, an expert in global 
health and epidemiology, worked 
with astronomers Professor 
Matthew Bailes and Professor Karl 
Glazebrook (and their teams) to 
develop the Symptom Tracker –  
a system that allows users to log 
their health via a set of survey 
questions, and may help track the 
spread of COVID-19. Professor 
Bailes also engaged technical 
expertise from the NCRIS-funded 
ADACS team (based at Swinburne), 
as well as industry partners to scale 
the product for public release.

How it works
The Symptom Tracker operates 
via a seven-minute online survey, 
accessible from the public website 
beatcovid19now.org, or the app 
(available from the App Store or 
Google Play). Questions relate to 
the health of the user completing 
the survey and any symptoms they 
may be experiencing. 

Based on the answers given, 
the Symptom Tracker will then 
provide the user with an overview 
of their current symptoms. Users 
can participate in the survey only 
once or can choose to continue 
monitoring their health every  
day to observe any changes that 
may occur. 

Privacy for users
Privacy is respected by the 
Symptom Tracker, with participants 
not asked to provide information 
that could be used to identify 
them. A user also does not need 
to have symptoms to participate, 
as the information they provide will 
be used to help health authorities 
understand more about COVID-19. 

The role of ADACS
As data flows through the system, 
additional technical expertise may 
be required and AAL has supported 
a plan for the use of ongoing 
resources from the ADACS team. 
These data sets will then be used 
by health authorities and medical 
researchers to understand more 
about COVID-19 and pandemics  
in general. The Symptom Tracker 
does not diagnose COVID-19, nor 
does it provide medical advice. 

The team behind the Symptom Tracker, during preparations for the website launch.  
Credit: Professor Matthew Bailes.

The Symptom Tracker allows users to track 
their health daily, even if they feel well. 

Credit: Swinburne University.

http://beatcovid19now.org
http://beatcovid19now.org
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The GWDC
Working with the largest and most 
sensitive laser interferometers ever 
produced, the fully operational 
Gravitational Wave Data Centre 
(GWDC) is now giving Australian 
astronomers support to take the 
lead in new GW discoveries.    

Officially established in August 
2019, the first internationally 
recognised GWDC is hosted by 
Swinburne alongside the ADACS 
team. Supported by AAL via  
NCRIS funding, the GWDC aims  
to provide the infrastructure, 
training and support to enable  
GW researchers in Australia to 
lead the discovery of events from 
the latest data on an international 
scale, and to maximise the scientific 
impact of these discoveries. 

Data is received from both the 
Advanced Laser Interferometer 
Gravitational wave Observatory 
(aLIGO) and Virgo detectors as 
well from the Square Kilometre 
Array (SKA) and precursor facilities 
(providing pulsar timing data.  
Live streaming of this data to 
optimised supercomputing 
facilities in Australia can enable 
real-time detections, from 
events ranging from close binary 
coalescences to GWs produced 
from supermassive black holes.

Science highlights
During the past 2019/20 period, 
simulations were performed 
by OzGrav members Bernhard 

Mueller and Jade Powell on 
OzSTAR using GWDC resources. 
Their models simulated three core-
collapse supernovae, revealing new 
insights into exploding massive 
stars and the next generation of 
GW detectors, which will locate the 
ripples in space-time caused by 
these supernovae explosions.

A software package to allow 
quick localisation of GWs caused 
by neutron star mergers (LIGO 
LALSuite) was also optimised over 
this period for use on GPUs. 

BeatCOVID-19 support
GWDC software engineers  
came to the aid of Swinburne 
astrophysicists, public health 
researchers and ADACS to help 
build the beatcovid19now website 
and app (see page 10 for more). 
GWDC involvement focused on 
supporting the data management 
and visualisation components of 
the project.

Technical highlights
A number of technical highlights 
were achieved since the GWDC 
officially commenced operations, 
including the full installation of the 
SPIIR time-domain search pipeline 
(led at UWA), which is now fully 
installed and operational on the 
OzSTAR supercomputer. 

The Monash led GWCloud rapid 
parameter estimation platform was 
also deployed on OzSTAR, while 
the streaming of pulsar timing data 

by Swinburne from the SKA-mid 
MeerKAT facility to OzSTAR was 
enabled (~100TB/month). 

Storage capacity of the OzSTAR 
supercomputer itself was 
expanded over the 2019/20 period, 
initially by 1.2PB to accommodate 
the first phase of MeerKAT data. 
Located at Swinburne, the physical 
layout and network of OzSTAR 
was also reconfigured to allow for 
further expansions and to improve 
network performance, while a 
10Gb network connection was 
established and tested between 
OzSTAR and CalTech for LIGO data 
streaming, with LIGO O1 and O2 
data is now available to users.

YANDAsoft deployed
In late 2019, ADACS successfully 
deployed the astronomical 
calibration and imaging software, 
YANDASoft, onto the OzSTAR 
computing cluster at Swinburne 
University of Technology. Funded 
by AAL, this operation to deploy 
YANDASoft on OzSTAR was 
developed primarily by Matthew 
Smith, Chandrashekar Murugeshan 
and Gregory B. Poole from 
Swinburne.

Developed by CSIRO Astronomy 
and Space Science (CASS), 
YANDASoft is a suite of applications 
and software used for the calibration 
and imaging of Interferometric Radio 
Telescope data. Designed to process 
data from the ASKAP telescope (as 
well as from other radio telescopes), 
YANDASoft was originally installed 
on the Galaxy Supercomputer  
at Pawsey, producing terabytes  
of science-ready data per day  
from ASKAP. 

With support from AAL, 
YANDAsoft is now available via 
the OzSTAR supercomputer  and 
on other HPC platforms around 
the world, giving ASKAP users the 
ability to process (or reprocess) 
ASKAP data outside of the Pawsey 
facility in Western Australia.

The OzSTAR supercomputer. Credit: Carl Knox, OzGrav.

Data and computing is at the forefront  
of discovery for Australian astronomers 

The creation of ADACS has been warmly supported by the community, and held 
up as a successful model for future service delivery.   

ADACS
ADACS continued to provide 
astronomy-focused training, 
support and expertise over 
the 2019/20 period, allowing 
astronomers to maximise the 
scientific return from data and 
computing infrastructure. The 
current ADACS services contain 
three service components (SC):   

• SC1: Training, which 
aims to provide expert 
training and support in 
software development, data 
management and HPC.   

• SC2: National support, the 
key service here is data and 
computing expert services, 
which aims to embed data 
and computing experts in 
astronomy research team(s) to 
solve their data and computing 
challenges. The tasks ranged 
from cleaning up astronomy 
data, to simplifying access to 
HPC, optimising data pipelines 
or other activities specified by 
astronomers.  

• SC3: Access to national 
resources, which aims to 
ensure the sufficient storage 
and computing resources are 
available to Australian-based 
astronomers. 

In an effort to ensure the needs 
of Australian astronomers are well 
supported, ADACS held a retreat 
in March 2020 where ADACS and 
related technical experts met to 
discuss how to best to serve and 
support their various data and 
computing requirements. AAL 
was in attendance at the morning 
Retreat, held at the Hawthorn Arts 
Centre, located near Swinburne 
University (see image above).

Mid-term Review 
The recently released Mid-term 
review of the Decadal Plan for 
Australian astronomy 2016-25 had 
very positive comments on ADACS 
and recommended “continued 
funding of ADACS through to 
the end of the current decade.” 
The mid-term review report also 
commented: 

“ADACS fills an important place 
in the astronomy community by 
providing training and workshops 
for software skills, as well as merit-
based software engineering support 
for researchers or projects."

“The creation of ADACS has been 
warmly supported by the community, 
and held up as a successful model 
for future service delivery.” 

AAL welcomes the mid-term review 
commentary on ADACS and will 
continue to support the operation 
of ADACS in the foreseeable future. 

At the start of 2020, ADACS was 
also involved in the development of 
the beatcovid19now website and 
app (see page 10 for more).

The ODC
Australia’s Optical Data Centre 
(ODC) combines the expertise 
and capabilities in both the Data 
Central and SkyMapper teams to 
deliver, in collaboration, a data 
centre to meet the needs of the 
Australian astronomical community.

The ODC provides a method 
of working seamlessly across 
an array of datasets in different 
wavelengths. The system displays 
automatically cross-matched 
data to the user, facilitating 
new discoveries through multi-
wavelength science. 

On a technical level, the ODC 
achieved all its milestones for the 
2019/20 period, and in August 
2019, it successfully hosted a 
workshop on Astronomical Data 
Archives with attendees from 
many international data archives 
including NASA/MAST, INAF, 
SciServer at Johns Hopkins,  
CSIRO, NAOJ and China-VO. 

Participants at the March 2020 ADACS Retreat. Credit: Rebecca Lange.

http://beatcovid19now.org
http://beatcovid19now.org
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Significant progress for AAO's major  
instrumentation projects

Under the gaze of the AAO Consortium, work has been progressing well on 
several projects national optical instrumentation projects. A testament to 
the hard work of each technical group, teams have reached many milestones 
despite the challenge of working within the framework of a global pandemic.

Australian Astronomical Optics 
(AAO) consists of a national  
optical instrumentation capability  
formed by a four-party consortium.  
The technical nodes that make  
up this Consortium are as follows: 

• AAO-Macquarie (Macquarie 
University, formed in large part 
from the previous Australian 
Astronomical Observatory 
instrumentation group)

• AAO-Stromlo (the optical 
instrumentation portion of ANU’s 
Advanced Instrumentation 
Technology Centre) 

• AAO-USydney (University of 
Sydney optical astronomical 
instrumentation group) 

AAL is the fourth member of the 
group, supporting the capability 
through NCRIS funding. AAL is an 
active member of the consortium, 
with representation both on the 
AAO Board (Sarah Pearce) and  
the AAO Management Committee 
(Mita Brierley).

MAVIS
MAVIS, the MCAO Assisted Visible 
Imager and Spectrograph, is an 
adaptive optics (AO) instrument 
that is currently being designed for 
ESO's Very Large Telescope (VLT). 
During the 2019/20 period the 
project team completed Phase A of 
the project, the conceptual design 
of the instrument, on time, within 
budget and according to scope. 
Preparations have now started for 
Phase B, expected to commence  
in March 2021. 

The impact of the COVID-19 
lockdowns in Italy, Germany, France 
and Australia was fortunately 
modest for the MAVIS project. 

4MOST / AESOP
The Fibre Positioner subsystem for 
the 4MOST instrument, AESOP's 
Echidna tilting spine technology 
will simultaneously positions 2,448 
optical fibres at the focal surface 
of ESO’s VISTA telescope. Using 
AESOP, the 4MOST spectroscopic 
survey instrument will observe the 
southern sky for 15 years, obtaining 
spectra for millions of targets. 
AESOP is able to position all of its 
fibres on 10-micron targets in less 
than 1 minute. 

In April 2020 the fibre positioner 
reached a significant milestone with 
all 2,448 spines installed in their final 
configuration. As a result, the AESOP 
Instrument is almost complete. 
Shortly after final testing in October 
2020, AESOP will be shipped to 
Germany for integration with all 
other major 4MOST subsystems.

As well as these two major 
instrumentation projects, the  
AAO has also progressed well  
with GMTIFS and MANIFEST,  
both of which have been discussed 
in greater detail on page 17.

Sufyan Baker, AAO-MQ Mechanical Technician, working on AESOP. Credit: AAO-MQ.

MAVIS is being designed for Yepun, ESO's  
VLT AO Facility. Credit: ESO/B. Tafreshi.

A silver lining for Australia's partnership 
with ESO in a most challenging year

It was a challenging start to 2020 for ESO, the world's most productive 
astronomical observatory. While the global pandemic forced the La Silla Paranal 
Observatories to suspend all science operations in late March, the previous 
two quarters proved to be incredibly productive for Australian astronomers 
and the Strategic Partnership with ESO. With record demand from Australian 
astronomers for the next observing period, there will likely be many more 
reasons to celebrate when full science operations resume in (hopefully) the  
not-too-distant future.

The European Southern 
Observatory (ESO) is the foremost 
intergovernmental astronomy 
organisation in Europe, providing 
state-of-the-art research facilities to 
astronomers in its 16 member states, 
Chile, and Australia. The Department 
of Industry, Science, Energy and 
Resources signed a unique Australia-
ESO Strategic Partnership in 
2017. AAL oversees activities and 
stakeholder communications to 
ensure Australian astronomers get 
the best information and access to 
this world-leading facility, while also 
managing domestic arrangements 
and NCRIS funding for the national 
optical instrumentation capability.

In the 2019/20 period, this support 
led to an increased number of ESO 
proposals being led by Australian 
astronomers and a record amount 
of time awarded to Australian-led 
programs. This was due in large 
part to the successful MAGPI 
Large Program request for 339 
hours in Periods 104 and 105, led 
by Dr Caroline Foster-Guanzon 

from the University of Sydney 
and colleagues from ASTRO-3D. 
All in all, a total of 61 Australian 
astronomers from 10 AAL member 
institutions were represented as 
PI and/or Co-I on successful ESO 
programs in Period 105.

For the next observing period 
(P106), there were record numbers of 
Australian astronomers submitting 
proposals, with involvement as 
both PIs and Co-Is, as well as 
from students and first-time ESO 
applicants. In total, the highest 
number of hours were requested 
(1650), with MUSE taking line 
honours as the most popular 
instrument. While P105 was all but 
lost due to COVID-19, at the time of 
writing, partial science operations 
have started up again at the Paranal 
Observatory. 

Research did not stop for Australian 
astronomers during this period  
of closure, however, with a number 
of high profile papers released 
during the 2019/20 period. The 

collaboration between ESO (VLT) 
and ASKAP to find "missing" matter 
(see page 9) made waves in the 
global astronomy community, as 
did another collaboration between 
ESO (APEX) and ASKAP to reveal 
gas outflow in the Small Magellanic 
Cloud (see page 18). 

Operationally, the 2019/20 period 
also saw the first release of 
ESO pipeline software by AAO-
Macquarie. 

In the meantime, the 2nd  
Australia-ESO joint conference 
(ESOz-2020) took place in Perth 
during February 2020 (just prior 
to COVID-19 travel restrictions), 
bringing together 120 researchers 
across the world to discuss the 
topic “The Build-Up of Galaxies 
through Multiple Tracers and 
Facilities”. Australian PhD student 
Matthew Wilkinson also traveled 
to ESO to participate in the first 
summer studentship program – 
fortunately this also took place pre-
pandemic travel restrictions being 
put into effect by governments the 
world over.

Despite the many setbacks caused 
by COVID-19, it is clear that the 
Australia-ESO community is 
gaining momentum. Not only do 
these conferences and studentship 
programs greatly benefit those 
involved directly, they also 
contribute immensely to showcase 
the benefit of this Strategic 
Partnership as well as promoting 
new collaborations between ESO 
and Australian astronomers.

The Milky Way arching above ESO's VLT on Cerro Paranal, Chile. Credit: John Colosimo/ESO.
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Work progresses on the GMT, bringing  
us closer to a new view of the cosmos

When complete, the Giant Magellan Telescope (GMT) will allow us to look at 
the universe with an angular resolution ten times that of the HST. A significant 
step toward that achieving that goal took place in October 2019, as the largest 
contract in the history of the telescope was signed to begin construction on its 
immense steel structure.  

The next-generation in giant 
ground-based telescopes, the 
GMT promises to greatly expand 
our view and understanding of the 
universe. When built, the structure 
will be 25 metres in diameter, with 
over six times the collecting area  
of the largest telescopes currently  
in existence. 

It is being developed by the 
GMTO Corporation on behalf of 
a consortium of institutions in the 
USA, Brazil, Korea, and Australia –  
a 10% partner in the project via  
AAL and ANU.

The enormous structure received  
a large boost in October 2019 
when a contract was signed 
between the GMTO Corporation 
and a collaboration of German  
and USA based companies – MT 
Mechatronics (Germany) and 
Ingersoll Machine Tools (US) – to 
design, build and install the GMT’s 
telescope mount structure. The 
mount will support the GMT's 
seven giant mirrors, the secondary  
 

mirrors and the many scientific 
instruments that will be attached to 
the telescope.

GMTIFS 
One of the first instruments to  
see light on the GMT will be the 
Australian-led Giant Magellan 
Telescope Integral-Field 
Spectrograph (GMTIFS). The 
ANU is undertaking the project to 
design and build GMTIFS, which is 
scheduled to be deployed on the 
GMT two years after engineering 
first light occurs for the telescope. 

In order for the GMT to deliver 
science imaging with angular 
resolutions ten times sharper than 
the HST, an adaptive optics system 
must feed the GMTIFS instrument. 
To achieve this, GMTIFS must  
be integrated seamlessly with 
several critical telescope systems, 
which requires solid input into the 
design of those systems from the 
very beginning. AAL has been 
funding pre-design work on  
 

GMTIFS, including testing of the 
Anti-Vibration Mount Phase-2 to 
advance its prototype, which was 
carried out successfully during the 
2019/20 period. There was some 
impact on the timing and schedule 
for GMTIFS due to COVID-19, but 
has only resulted in a delay of a 
couple of months on this stage  
of the project.  

MANIFEST
The other Australian-led GMT 
instrument, the Starbug fibre-
positioning facility called 
MANIFEST, completed its Pre-
Conceptual Design Study during 
the 2019/20 period, with all major 
milestones accomplished. The 
Macquarie-led team responded to 
the GMTO recommendations and 
is expecting a formal approval  
and closure of this phase in the 
coming months. Fortunately, 
the impact of COVID-19 on the 
design work and documentation 
writing was not significant for the 
MANIFEST team.

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

Successful remote observations ensure 
the AAT continues to deliver

While the Anglo-Australian Telescope (AAT) experienced a challenging start to 
2020 due to the global pandemic, remote operation of the telescope allowed 
paid-time observations to continue on Australia's largest optical telescope.     

The 3.9-m AAT, located at the 
Siding Spring Observatory in NSW, 
is operated by ANU while the 
AAT Consortium is managed by 
AAL. Comprised of 13 Australian 
Universities, the AAT Consortium 
provides funding and oversight  
for operations of the AAT.  

COVID-19 impact 
The AAT closed for operations 
between March 26 and May 10, 
2020, as part of ANU's shutdown of 
all non-essential research activity. 
47 nights of observation time were 
lost, though restricted operations 
were open for programs using 2dF 
only between May and June. Most 
observations have been carried out 
remotely since 11 May 2020 and 
fortunately all allocated paid-time 
programs in 2020A Semester were 
completed as planned. 

Hector and Veloce
Hector is a four-channel 
spectrograph that works with 2dF 
MOS. The instrument will help to 
discover how galaxies form and 
grow, including how star formation 
and galaxy growth is affected 

by their environment. Work on 
Hector is progressing well despite 
of the restrictions imposed due 
to COVID-19. The instrument 
commissioning on the telescope 
will start in 2021. 

Veloce, designed for the 
exoplanetary science is a new, 
high resolution (R~80000), echelle 
spectrograph fed by a 26 hexagonal 
fibre integral field unit mounted in 
the Cassegrain focus. Veloce is fully 
operational and commissioned, 
awaiting a completion of its data 
processing pipelines. A delay in 
provision of the data pipeline 
led to cancellation of Paid Time 
allocations for this instrument in 
2020B and 2021A. The current 
expectation is that paid programs 
will restart using the instrument 
2021B semester once the data 
pipeline is delivered.  

Anonymous proposal 
review trial for the AAT
The AAT proposal deadline on 
March 16, 2020 resulted in 25 
new submitted proposals for 
ATAC allocation. The total time 
available was oversubscribed by 

a factor of 1.82, with the largest 
oversubscription of dark time by  
a factor of 4.29. 

For the first time all proposals  
were evaluated using guidelines  
of the UNSW Anonymous Proposal 
Review trial that the AAT joined in 
2020. The aim of this year-long trial 
is to determine the most effective 
ways to remove unconscious biases 
that detract from the objective 
scrutiny of applications for research 
infrastructure and resources. 

As has been seen via previous 
studies, it is possible for a 
reviewer to adopt a conscious 
or unconscious bias toward a 
submission when the identity of the 
lead author or principal investigator 
is known. The anonymous 
evaluation allowed reviewers to 
focus on the science proposed  
in the submission alone.  

AAL is committed to continue 
monitoring the gender balance 
in access to the AAT time and 
the effectiveness of previously 
introduced initiatives that help  
to mitigate biases in time  
allocation processes.

Rainbow over the AAT. Credit: Ángel R. López-Sánchez (AAO-MQ). 
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undertook a rapid all-sky survey 
dubbed RACS (Rapid ASKAP 
Continuum Survey). Taking less 
than two weeks' observing time, 
this survey promises to become the 
gold standard all-sky survey in the 
centimetre radio spectrum, paving 
the way for the more detailed 
surveys to follow.   

The global pandemic did not 
seriously impact ASKAP operations, 
with the projects mentioned here 
(and many others) able to progress, 
thanks to the efforts of CSIRO staff. 
A total of 31 refereed publications 
describing ASKAP results were 
published in FY19/20, which goes a 
long way to highlighting the many 
successes of this SKA precursor.

MWA 
Situated at the site of the future 
SKA-LOW, the MWA has continued 
producing excellent scientific 
results over the 2019/20 financial 
period. Run by a consortium of 
20 institutions from five different 
countries, the thousands of small, 
dual-polarization dipole antennas 
spread over several kilometers 
allow the MWA flexible angular 

resolution, a wide field of view 
and nanosecond time resolution – 
making it invaluable for quick sky 
mapping and the study of rare and 
faint events as they happen. 

Scientific highlights
Despite a challenging year, 
MWA still managed to record 6.4 
petabytes of data from thousands 
of observing hours and continued 
to provide world-leading research 
to progress its four key scientific 
objectives, which involve: 

• the detection of neutral atomic 
hydrogen from the cosmological 
Epoch of Reionisation (EoR)

• high-sensitivity explorations of 
the variable radio sky

• the study of galactic and 
extragalactic processes based 
on deep sky surveys

• imaging of the Sun and remote 
sensing of the inner heliosphere.

Pursuit of the latter objective here 
recently led to the discovery of tiny 
flashes of radio light from all over 
the Sun. As the authors of the April 
2020 paper explain, these radio 
flashes are present everywhere 

at all times – even where weak 
magnetic fields are present. The 
work suggests that these previously 
coined 'nanoflares' can collectively 
heat the corona to two million 
degrees, a result which may help 
solve the century-old problem of 
how the corona (an outer layer of 
solar gas) can be over 300 times 
hotter than the actual surface of 
the Sun.  

Going much further afield, the 
MWA was also used in conjunction 
with three other telescopes to 
identify the biggest eruption ever 
known, from a supermassive black 
hole at the centre of the Ophiuchus 
galaxy cluster (390 million light-
years away). The February 2020 
paper described how the eruption 
produced a massive cavity in the 
cluster plasma, with five times 
more energy released during 
this explosion than a previously 
observed record holder. 

In a continuing theme of record 
breaking achievements, the MWA 
continues to be a world-leader 
in producing the lowest possible 
limits on the detection of the EoR. 
700 hours of data have so far been  
collected over five years, from all 
three of the EoR observing fields, 
across the full frequency range of 
the telescope (70-300MHz). The 
project has also provided excellent 
opportunities for collaboration 
with industry, with processing 
algorithms for over half of the 
MWA observing hours optimised 
externally by software engineers 
at a company called DownUnder 
GeoSolutions (DUG). 

Including the reionisation  
article, Australian authors led or 
contributed to the publication of  
36 papers in the 2019/20 period that 
used MWA data. Operationally, the 
MWA also significantly upgraded its 
codebases over the 2019/20 period, 
with development work toward the 
next Phase of the telescope also 
progressing well.The application speedup to process EoR data was the result of DUG’s HPCaaS, shown here in 

DUG’s immersion-cooled tanks located in West Perth. Credit: DUG.

The SKA progresses while its precursors  
steal the show with world-class discoveries

As work continues on the future Square Kilometre Array (SKA) – soon to be the 
world’s largest radio telescope – its precursor telescopes are again breaking 
new ground, facilitating new scientific discoveries and continuing operations 
during the COVID-19 global pandemic.    

Work on the future  
SKA continues
When complete, the SKA will 
help answer some of the biggest 
questions in astronomy. While 
work continues on the project 
via The SKA Observatory – the 
Intergovernmental Organisation 
that will build and operate the  
SKA – the largest future science 
facility on the planet already  
has two precursor telescopes  
operating successfully. 

The Australian Square Kilometre 
Array Pathfinder (ASKAP) and 
the Murchison Widefield Array 
(MWA) are both located around 
800 km north of Perth at the future 
Australian SKA site, CSIRO’s 
Murchison Radio astronomy 
Observatory (MRO). 

This 'radio quiet' location will 
allow the SKA to detect extremely 
faint radio signals from space, 
without interference from human 
radio activity. While the Australian 
SKA project has been working 

toward the establishment of the 
SKA Observatory, these precursor 
telescopes have been steadily 
producing data to support more 
scientific research over the past 
2019/20 period, stealing the show 
with some major discoveries that 
have been well reported amongst 
the scientific community and even 
more widely to the general public.  

ASKAP
Following on from the successes  
of the previous financial year,  
the world-class ASKAP telescope 
has again been involved in 
groundbreaking scientific 
discoveries, including the detection 
of the "missing" matter in the 
universe (see page 9 for details). 
A team of astronomers led by Dr 
Shivani Bhandari from CSIRO, 
also made a key breakthrough 
by zooming in on the precise 
location of four FRBs via a specially 
designed transient detector on the 
ASKAP telescope. 

Outside of the world of FRBs, 
ASKAP was involved (alongside 
ESO's Atacama Pathfinder 
Experiment – APEX), in the 
discovery of gas outflows in the 
Small Magellanic Cloud (SMC). 
The authors of the accompanying 
paper describe the first evidence 
of molecular gas in two atomic 
hydrogen clouds associated with 
gas outflowing from the Milky 
Way's smallest companion galaxy. 
This is a significant discovery as it 
may help inform astronomers as 
to the evolution and formation of 
galaxies themselves.

Another highlight for ASKAP 
during this period involved 
the completion of Pilot Survey 
observations. Making use of the 
full 36-dish antenna array (fitted 
with start-of-the-art phased-array 
feeds), each survey team received 
around 100 hours of observing 
time to test and optimise their 
survey strategies. As a precursor 
to the full surveys, ASKAP also 

A spectacular image of the centre of our own Milky Way Galaxy as seen with ASKAP in a single pointing using 28 antennas during early commissioning.  
Credit: CSIRO/Wasim Raja

https://arxiv.org/abs/2004.04399
https://arxiv.org/abs/2004.04399
https://arxiv.org/abs/2002.01291
https://arxiv.org/abs/2002.02575
https://ui.adsabs.harvard.edu/abs/2019ApJ...885L..32D/abstract
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Another window to the universe will soon 
be open at Vera C. Rubin Observatory

A new window on the universe is about to be opened with the newly renamed 
NSF Vera C. Rubin Observatory, which will soon facilitate one of the most 
ambitious ground-based deep sky surveys. A 10 year project, it is hoped this 
survey will help to answer some of the biggest questions in astronomy.

Previously named the Large 
Synoptic Survey Telescope, the 
NSF Vera C. Rubin Observatory 
(located on Cerro Pachon, Chile) 
has a primary mission to conduct 
a 10-year survey called the Legacy 
Survey of Space and Time (LSST). 

By scanning the entire southern 
sky repeatedly over this period, 
it is hoped that the survey will 
help answer questions about the 
structure and evolution of the 
universe. The four key science areas 
the LSST will focus on are:

• understanding dark matter and 
dark energy

• hazardous asteroids and the 
remote Solar System

• the transient optical sky

• the formation and structure of 
the Milky Way

This deep sky survey will be carried 
out by a specially designed 8.4 m 
diameter telescope at the Rubin 
Observatory with an extremely 
wide field of view. The world’s 
largest CCD camera will then take 
images of every part of the visible 
night sky every few nights for 10 
years. While components are still 
under construction for the Rubin 

Observatory, the schedule for 
engineering first light is set for May 
2021, followed by system first light 
later that year in October, and the 
start of full survey operations from 
October 2022.

An international project
23 countries, including Australia,  
are affiliated with the LSST 
Corporation, the company formed 
to initiate the LSST Project. In 2015, 
a Memorandum of Agreement 
(MoA) was signed by the previous 
ARC Centre of Excellence for All-sky 
Astrophysics (CAASTRO) and the 
LSST Corporation. This MoA, since 
novated to AAL, allowed a named 
list of 10 Australian investigators 
and up to 4 Junior Researchers each 
from a wide range of institutions to 
be nominated for future access to 
data from the LSST. 

In 2019 the partnership model 
for LSST evolved from annual 
subscriptions, to a negotiated set 
of in-kind contributions. AAL is 
currently assembling a package of 
telescope time, software effort, and 
dataset access that should allow 
LSST data access rights for many 
more Australian astronomers than 
was previously achievable.  

Rubin Observatory at sunset, lit by a full moon. Credit: Rubin Observatory/NSF/AURA.

Inspections of the summit facility/equipment. 
Credit: Rubin Observatory/NSF/AURA.

The Commissioning Camera arrives on site. 
Credit: Rubin Observatory/NSF/AURA.

The first detection of a gamma-ray signal 
lights the way for the future CTA 

Successfully achieving a major milestone with its first gamma-ray detection,  
the future CTA is well on the way to shedding some new light on some of the 
most energetic phenomena in the universe.   

The Cherenkov Telescope Array  
Observatory (CTAO) is a ~350M 
Euro project for ground-based 
gamma-ray astronomy now 
entering its pre-construction 
phase. In November 2019, the 
first of the Large-Sized Telescope 
prototype (LST-1), located at the 
CTA-North site on La Palma (in the 
Canary Islands), made a successful 
first attempt to detect a gamma-
ray source. The target for this first 
detection was the Crab Nebula, 
a standard candle in high-energy 
astronomy. The very clear signal 
gained by LST-1 assured the team 
that the telescope was performing 
as designed, and progress is now 
underway to install a further three 
LSTs at CTA-North in La Palma.

Australia’s role in this project 
includes the design of observing 
procedures and analysis and 
of key science projects in large 
scale surveys. The CTA-Australia 
consortium, led by the University of 
Adelaide, comprises six institutions 
and AAL NCRIS funds have 
supported Australia’s continued 

contribution. AAL is a shareholder 
in the CTAO gGmbH (the German 
organisation charged with 
managing the pre-construction 
of the CTA) and consequently is 
a voting member of the CTAO 
Council. AAL is also engaged 
with the Board of Governmental 

Representatives (BGR) tasked 
with establishing an Italian-based 
European Research Infrastructure 
Consortium (ERIC), which will  
be responsible for construction  
and operation of the CTA.  
The European Commission 
accepted the first-stage ERIC 
application in late 2019, and  
the BGR are now preparing the  
stage-two submission.

Another exciting highlight 
occurred in January 2020, when  
the CTA’s cooperation with the SKA 
was captured in an Memorandum 
of Understanding (MoU) between 
the CTAO and the SKAO. The 
MoU provides a framework for 
cooperation across many areas of 
both projects such as governance 
policies, management structures 
and of course scientific linkages.

While COVID-19 did impact some 
activities (forcing the 2020 CTA 
Consortium Meeting online, as per 
the group zoom snapshot seen 
below), the major yearly objectives 
were still achieved by the CTAO. 

May 2020 CTA Consortium Meeting Group Photo. Credit: Tiziana Abegg, CTAO.

Cherenkov Telescope Array's Large-Sized Telescope prototype (LST-1). Credit: Tomohiro Inada.
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The first all-sky survey
In June 2020, the eROSITA X-Ray 
telescope completed its first all-sky 
survey, revealing a spectacular 
vision of the hot and energetic 
universe. The result has created 
a new map for astronomers, see 
image at the bottom of the page, 
with this new survey capturing 
over one million objects – far 
exceeding the number discovered 
by previous X-ray telescopes. Data 
collected here will no doubt keep 
the Australia-eROSITA research 
collaborations busy for years to 
come. In the meantime, eROSITA 
continues to sweep the sky, having 
started its second all-sky survey. 

The success of eROSITA is 
particularly significant for AAL and 
Australian astronomers who have 
been collaborating with eROSITA's 
international partners since before 
the telescope was put into orbit. 
This is well illustrated by the image 
to the right, taken at the recent 
online eROSITA_DE Consortium 
meeting, which was well attended 
by Australian speakers and other 
international participants.

The energetic universe as seen with the eROSITA X-ray telescope.  
Credit: Jeremy Sanders, Hermann Brunner and the eSASS team (MPE); Eugene Churazov, Marat Gilfanov (on behalf of IKI).

The recent eROSITA_DE Consortium Meeting, online only due to COVID-19  
travel restrictions. The eROSITA-AAL collaboration was addressed by Matt Owers,  

with Miroslav Filipovic and Simon Driver also presenting. Credit: eROSITA-DE.

Left: The Vela supernova remnant. Right: The Shapley Supercluster. Credit: (Vela) Peter Predehl, 
Werner Becker (MPE), Davide Mella; (Shapley) Esra Bulbul, Jeremy Sanders (MPE).

A partnership with eROSITA has revealed 
a new, energetic view of the sky

eROSITA (extended Roentgen Survey with an Imaging Telescope Array) is  
an x-ray instrument built via a Russian-German collaboration, with the intent  
on observing some of the most high energy wavelengths in the universe.  
A renewed partnership between Australian astronomers, represented by AAL, 
and the German eROSITA Consortium (eROSITA_DE) will provide exciting new 
opportunities for multi-wavelength astronomy projects across the southern sky.

Launched July 13, 2019, eROSITA 
is 25 times more sensitive than the 
ROSAT x-ray observatory, which it 
will effectively replace. However, 
the Australian involvement in this 
Russian/German project started 
well before the x-ray observatory 
was sent into orbit.

A new partnership
As far back as 2013, CAASTRO 
and the Max Planck Institute for 
Extraterrestrial Physics signed 
a MoU designed to promote 
collaborations between Australian 
scientists and members of the 
eROSITA consortium. AAL has now 
taken over the responsibility for 
this agreement with eROSITA_DE, 
and will promote collaborative 
projects utilising data, models, 
algorithms and simulations 
associated with eROSITA and 
Australia's astronomical facilities.  

SWAG-X
In late 2019, the Australian 
Square Kilometre Array Pathfinder 
(ASKAP) team partnered with  
AAL and eROSITA-DE to design 
a set of ASKAP observations that 
would be of mutual benefit to  
the overall collaboration. The 
ASKAP Observatory Project – 
Survey With ASKAP of GAMA-09  
+ X-ray (SWAG-X) is providing  
data required to build the 
international multiwavelength 
repository of the Final eROSITA 
Depth (eFEDS) regions. 

SWAG-X covers eFEDS at 888 
and 1296 MHz with just six ASKAP 
'pointings', observed over 16 hours 
per field to deliver continuum 

sensitivity of ~20 microJy/beam 
and a spectral sensitivity of  
~2.5 mJy/beam. The region was 
observed in full resolution mode 
(continuum + spectral line data, 
888 MHz) simultaneously with 
eROSITA in November 2019.

A high frequency (1296 MHz) 
observation of the field was made 
in mid-2020. Both footprints are 
currently at half their full expected 

integration time, and it is expected 
that they will be completed over 
the next couple of months during 
ASKAP consolidation. 

The existing continuum and 
spectral-line SWAG-X data will 
be available soon via the CSIRO 
ASKAP Science Data Archive 
(CASDA) for public use, coinciding 
with publication of the data release 
paper (Moss et al. in prep). 
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Full field 888 MHz continuum radio image. Dashed outline for eFEDS coverage, solid outline for 
original GAMA-09 field coverage. ASKAP beams make up the mosaic (colour-coded by beam 

number, red=B000, purple=B035). Each tile is centrally named. Credit: Vanessa Moss, Matt Whiting.

The proton launcher carrying the Spektrum-Röntgen-Gamma (SRG) spacecraft and the  
eROSITA X-ray telescope blasted off successfully on 13 July 2019. Credit: MPE/Vadim Burwitz.
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 The Aperture Array Verification System (AAVS) antennas at sunset. The AAVS is the testbed for the SKA before the rollout of the full SKA_LOW. Credit: ICRAR.

AAL  
Organisation 

Another successful year for AAL's  
management of ACAMAR in Australia

While the global pandemic prevented the 6th annual ACAMAR workshop from 
being held in China, AAL's management of the Australian-China Consortium 
for Astrophysical Research (ACAMAR) in Australia still managed to have 
another successful year, with PhD scholarships, visiting fellowships and a virtual 
workshop in the making. 

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

ACAMAR Australia 
Advisory Committee
ACAMAR Australia welcomes  
Professor Lister Staveley-Smith 
as the new Chair of the ACAMAR 
Australia Advisory Committee  
and two new committee members, 
Professor Richard de Grijs and  
Dr George Hobbs. ACAMAR would 
also like to offer profound thanks 
to retiring committee member 
and chair, Professor Brian Schmidt, 
for his tireless effort, passion 
and determination while on the 
committee and also as the creator 
of ACAMAR itself. 

ACAMAR6
The ACAMAR6 Workshop, 
scheduled to take place between 
11-14 February 2020 in China 
had to be postponed due to the 
COVID-19 outbreak. While the 
ACAMAR6 Workshop did not take 
place during the 2019/20 period,  
a virtual workshop will be held over 
3-5 November 2020. Workshop 
themes will include:

• Antarctic astronomy

• Radio astronomy (including 
ASKAP, MWA, FAST and SKA)

• Optical instrumentation

• Gravitational Waves and 
astrophysics

• Big data challenges.

Joint Research Centre for 
Radio Astronomy & SKA 
On 7 November 2019, AAL 
executed a subcontract with Curtin 
University for $100,000 to develop 
a business plan for an Australia-
China Joint Research Centre for 
Radio Astronomy and the SKA. 

Curtin University submitted a draft 
business plan on 30 June 2020 and 
the final version is expected to be 
submitted before 31 December 2020.

ACAMAR PhD 
Scholarship Scheme 
To date more than 20 Chinese 
PhD students have been awarded 
SKA Scholarships, allowing them 
to visit or enrol with selected 
Australian universities and research 
institutions. Almost half have 
completed their studies and two 
have received funding but are 
on hold due to COVID-19 travel 
restrictions. ACAMAR Australia 
is also working with Chinese 
counterparts to explore a new  
PhD scholarship scheme using  
the Chinese SKA fund.

ACAMAR Visiting 
Fellowships
The inaugural ACAMAR Visiting 
Fellowship scheme awarded five 
successful Chinese applicants to 
make extended visits to Australia 
and enhance collaborations on 
areas of common interest. Professor 
Di Li, Chief Scientist of the Radio 
Division at Chinese Academy of 
Sciences is one of the successful 
applicants. He visited Australia for 
a month during the 2019/20 period 
as part of the ACAMAR Visiting 

Fellowship program. During his 
time in Australia, Professor Li  
visited The University of Sydney 
(USyd), CSIRO Marsfield, and  
The University of Tasmania (UTas).

When asked about his experiences, 
Professor Li cited the many positive 
outcomes as a result of his visit, one 
of which was a collaboration with 
academics from USyd. This resulted 
in a paper published in the Monthly 
Notices of the Royal Astronomical 
Society. Professor Li stated that 
one of his greatest motivations for 
applying for the Visiting Fellowship 
was the opportunity to work with 
galaxy experts who are doing 
simulations in his field of study  
at USyd.

Professor Li's other visits to 
CSIRO Marsfield and UTas were 
also extremely positive, assisting 
academics at UTas with the design 
of a small-sized antenna to be 
built on site at the university. At 
CSIRO Marsfield, Professor Li also 
collaborated with the Pulsar Group. 
Overall, Professor Li believes 
the experiences he has while in 
Australia were very valuable and 
would encourage others to take 
advantage of ACAMAR’s Visiting 
Fellowship program.

Professor Di Li. Credit: Science and 
Technology Daily Tang Ting.

https://arxiv.org/abs/1911.11911
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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. 

Dr Rosalind (Ros) Dubs is a professional company director, currently serving 
on the boards of government shipbuilder ASC Pty Ltd, ANU Enterprise Pty 
Ltd and SmartSat CRD 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.  

Prof. Orsola De Marco 
BSc(Hons), PhD 

Appointed: 20 November 2019 

Special responsibilities – member of the Science Advisory Committee (ASAC), 
provides oversight for ASTAC/ADACS. 

Prof. Orsola De Marco is a Professor at Macquarie University and Director 
of the Macquarie Research Centre for Astronomy, Astrophysics and 
Astrophotonics. She obtained her PhD at University College London as a 
Perren Scholar, after which she was a Swiss National Science Foundation 
research fellow at ETH Zurich, a FUSE Fellow at University College London 
and Asimov Fellow at the American Museum of Natural History in New 
York City. She was an ARC Future Fellow. Her research focuses on stellar 
interactions and how they alter the structure and evolution of stars in 
multiple systems. She has used Hubble, Chandra and Spitzer space 
telescopes as well as ground based interferometric capabilities of the 
Very Large Telescope to detect and characterise stellar companions and 
their role on the evolution of stars. She is a key proponent of the Binary 
Hypothesis for the formation of planetary nebulae. She has pioneered 
modern 3D hydrodynamic simulations of the critically-important common 
envelope interaction that is the linchpin in any theory of the formation of 
compact binaries. 

She is an active populariser of science, has been the Einstein Lecturer 
for The Australian Institute of Physics and is the Director of Macquarie 
University's Association for Astronomy including Macquarie's Observatory 
and Planetarium and Astronomy Open Night, jointly welcoming over 3000 
visitors per year. Orsola is vice-president of the International Astronomical 
Union Commission H3, Planetary Nebulae and a fellow of the Astronomical 
Society of Australia, the American Astronomical Society and International 
Astronomical Union.

Board of Directors

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

Special responsibilities – Board Chair (from 24 February 2020), a member  
of the Audit and Risk Management Committee (from April 2020), a member 
of the Executive Remuneration Committee and Chair of the Committee 
Nominations Committee. 

Prof. Naomi McClure-Griffiths is a Professor 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. In her 
capacity as AAL Board Chair, Naomi is a member of the National Committee 
for Astronomy (NCA) and a member of the Australia-ESO Coordinating Group. 

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

Special responsibilities – Deputy Board Chair, a member of the Committee 
Nominations Committee and a member of the Australian GMT Committee.

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.
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Prof. Rachel Webster
AO, BSc(Hons), PhD, FAA  

Special responsibilities – Member of the Executive Remuneration Committee, 
a member of the Project Oversight Committee (APOC), a member of 
the Audit and Risk Management Committee (until April 2020) and AAL’s 
representative on the AAT Council. Until 24 February 2020 – AAL Board Chair.

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.

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

Retired: 20 November 2019 

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.

Board of Directors

Dr Sarah Pearce  
BPhys(Hons), PhD  

Special responsibilities – Chair of the Board Nominations Committee, 
a member of the Industry Engagement Working Group and AAL’s 
representative on the AAO Consortium Board.

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 Space Research Program. 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. Len Sciacca  
BEng, PhD, FTSE, FIEAust 

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

In line with government regulation, AAL staff from the Melbourne and Sydney offices started working from home in March 2020 due to COVID-19 restrictions. 
Credit: Romy Pearse.

AAL staff work remotely
In line with ongoing government 
regulation regarding the COVID-19 
pandemic, AAL staff from the 
Melbourne and Sydney offices 
began working from home on the 
16 March 2020. 

By the end of the 2019/20 period, 
restrictions were still in place in 
Victoria that kept the Melbourne 
based staff working remotely. While 
Sydney office staff were eventually 
permitted to return to the office, most 
continued to work from home for the 
rest of the 2019/20 as a precautionary 
measure against outbreaks.

While this arrangement proved to 
be very successful, this would not 
have been possible without the 
hard work and flexibility shown by 
every staff member of AAL's small 
team. The image above shows 
this in action, with a screenshot 
capturing a weekly zoom meeting 
with all staff conducting normal 
business from their remote offices. 

From top left:

• Mark McAuley, CEO

• Romy Pearse,  
Communications Manager  

• Dr Mita Brierley,  
Chief Business Officer  

• Preeta Philip, Contracts and 
Finance Administrator  

• Dr James Murray,  
Director of Operations  

• Dr Lucyna Chudczer,  
Program Manager

• Catherine Andrews,  
Company Secretary

• Dr Stuart Ryder 
Program Manager  

• Joanne Thomson, Finance  
and Contract Manager  

• Dr Robert (Xiaobin) Shen, 
Senior Program Manager.  

AAL Organisation

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

In the 2019/20 financial year there 
were 15 institutional members of 
AAL. Each member organisation 
has a nominated representative 
who attends the Annual General 
Meeting (AGM) to elect Board 
Directors. Member representatives 
are also consulted throughout the 
year on key astronomy infrastructure 
and investment decisions.

Board
The independent, skills-based  
AAL 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
AAL's two advisory committees: the 
Science Advisory Committee (ASAC) 
and Project Oversight Committee 
(APOC) – play an important role in 
ensuring the relevance and quality  
of AAL's programs. 

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 AADP, 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.

Equity and Diversity
AAL has a long standing 
commitment to equity and diversity. 
AAL's employment philosophy is 
open and flexible, with a mix of 
full and part-time positions having 
regard to the work/life balance and 
individual needs of AAL's staff.

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.

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

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

Training
All staff are encouraged to 
undertake training to build on 
the attributes required to deliver 
AAL's strategic goals and support 
long-standing relationships with 
key stakeholders. For example, 
AAL Company Secretary Catherine 
Andrews is completing a Graduate 
Diploma of Applied Corporate 
Governance, a nationally-recognised 
qualification that confers the skills 
to critically appraise and apply 
corporate governance principles, as 
well as best practices in financial and 
risk management. 

Catherine was the recipient of 
the 2019 Steve Crook Award 
for Excellence in Not-for-Profit 
Governance (see image above). 
The award is given annually by the 
Governance Institute of Australia 
to the best student employed 
by a not-for-profit organisation 
completing a diploma course.

 AAL Company Secretary Catherine Andrews 
accepting the the 2019 Steve Crook Award  
for Excellence in Not-for-Profit Governance. 

Credit: Catherine Andrews.
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Key telescope and facility 
representatives
CTA Observatory (CTAO) Council
Gavin Rowell (ASL) – University of Adelaide 
Mita Brierley – AAL 
Anne Green (CTAO ERIC BGR) – USyd

ESO
Matthew Colless (ESO Council) – ANU 
Michael Ireland (ESO STC) – ANU 
Carolyn Foster (ESO UC) – USyd

eROSITA Management Committee
Matt Owers (ASL) – Macquarie 
Miroslav Filipovic – WSU 
Duncan Galloway – Monash

GMT
Chris Tinney (GMTO Board) – UNSW 
Christian Reichardt (GMT SAC) – Melbourne University

Vera C. Rubin Observatory 
Sarah Brough (ASL) – UNSW

MWA Board
Ivy Wong – UWA

128T – Some of the tiles in the original core of the MWA. Credit: MWA Collaboration and Curtin University.

AAL Members and Committees

Committees

AAL Project Oversight Committee (APOC)
Warwick Couch – Swinburne

Tania Ezra – Independent Consultant

Rachel Webster – University of Melbourne  
(AAL Board Representative)

Minh Huynh – CSIRO

Ian Sare – aadi Defence

Katrina Sealey – AAO, Macquarie

Tony Travouillon – ANU (Chair)

Emily Wisnioski – ANU

AAL Science Advisory Committee (ASAC)
Julia Bryant – University of Sydney

Richard de Grijs – Macquarie

Orsola De Marco – Macquarie  
(AAL Board Representative)

Christoph Federrath – ANU

Deanne Fisher – Swinburne

Clancy James – Curtin

John Lattanzio – Monash (Chair)

Sarah Martell – UNSW

Chris Power – UWA

Ashley Ruiter – ADFA

Elaine Sadler – University of Sydney

Eric Thrane – Monash

Astronomy Supercomputer Time Allocation 
Committee (ASTAC)
Mark Krumholz – ANU (Chair)

Aaron Ludlow – UWA

Bernhard Mueller – Monash University

Pat Scott – University of Queensland

Stas Shabala – University of Tasmania

NCI Representative – Roger Edberg (ex-officio)

Pawsey Representative – Chris Harris (ex-officio)

Swinburne Supercomputer Manager – Jarrod Hurley 
(ex-officio)

ADACS Time Allocation Committee (TAC)
Juan Carlos Guzman – CSIRO

Matthew Mengel – USQ

Hannah Middleton – University of Melbourne

Simon O'Toole – Macquarie (Chair)

Chris Power – UWA

Lilli Sun – Caltech

AAT Time Allocation Committee (ATAC)
Katie Auchettl – University of Melbourne 

Luca Casagrande – ANU

Elisabete da Cunha – ANU/UWA (on maternity leave)

Devika Kamath – Macquarie

Sarah Martell – UNSW

David Parkinson – International

Jesse van de Sande – University of Sydney

Rob Wittenmyer – USQ (Chair)

AAT Users' Committee (AATUC)
Fuyan Bian – International

Michelle Cluver – Swinburne

Lara Cullinane – ANU 

Brent Groves – ANU/UWA (Chair) 

Kyler Kuehn – International

Nicholas Scott – University of Sydney

Jeffrey Simpson – UNSW 

Members and Representatives 
ANU – Prof. Matthew Colless

CSIRO – Dr. Douglas Bock

Curtin – Prof. Steven Tingay

Macquarie – Prof. Mark Wardle 

Monash – A/Prof. Amanda Karakas

Swinburne – Prof. Michael Murphy

University of Queensland – Prof. Tamara Davis

University of Sydney – Prof. Joss Bland-Hawthorn

UWA – Prof. Peter Quinn

University of Adelaide – Prof. Bruce Dawson

University of Melbourne – Dr. Christian Reichardt

UNSW – Prof. Kim-Vy Tran

USQ – Prof. Brad Carter

University of Tasmania – Prof. John Dickey

Western Sydney University – Prof. Miroslav Filipovic
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Statement of Profit or Loss and other Comprehensive  
Income for the year ended 30 June 2020 For the purpose of this 

financial report, extracts 
from the audited financial 
statements for the year 
ended 30 June 2020  
are included.  

The financial statements 
were independently 
audited by RSM Australia 
Partners. The complete 
audited financial  
statements and auditor’s 
report are available on  
the AAL website.

2020 
$

2019                 
$

Revenue and other income  11,383,140 13,615,495

Expenses
Depreciation (5,159) (2,910)

Grants program expenses (12,582,912) (12,015,977)

Employee benefits expenses (1,216,801) (1,097,532)

Other expenses (316,725) (338,795)

Surplus/(Deficit) for the year (2,738,457) 160,281
Other comprehensive income – –

Total comprehensive income/(loss)  
for the year (2,738,457) 160,281

Notes to the above statement
As noted in the Message from the CEO (see page 5 of this report), AAL adopted the new revenue accounting 
standards which became mandatory for this financial year – AASB 15 Revenue from Contracts with Customers  
and AASB 1058 Income of Not-for-Profit Entities. The adoption of the new accounting standards resulted in a 
change in the revenue recognition policy for the company, with revenue from some projects being recognised 
upfront upon receipt of the grant funds, even when the expenditure related to these projects will only be 
recognised when incurred, which may be in a subsequent year.  

The impact of adoption is explained in detail in the notes to the complete audited financial statements available 
on the AAL website. In the extract of the financial statements included here, the cumulative effect of the initial 
application of the standards is recognised as an adjustment to increase the opening balance of retained surpluses 
at 1 July 2019 by $5,447,217 – refer to the Statement of Changes in Equity. 

The Statement of Profit or Loss shows a current year deficit of $2,738,457, partly offsetting the increase in retained 
surpluses from the prior year adjustment. Fluctuations in AAL’s results between years will continue under the 
new standards, but the changes to the standards do not alter how AAL’s business model operates or how AAL 
administers grants. Any unspent NCRIS grant funds at 30 June 2020 which will be expended in future periods,  
are now accounted for under both contract liabilities and the NCRIS Reserve.  

ASKAP. Credit: CSIRO.

Financial  
Reports 

Financial Report

http://www.astronomyaustralia.org.au/uploads/4/8/2/5/48250739/astronomy_australia_limited_financial_report_ye_30_june_2020_-_final_signed.pdf
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Statement of Changes in Equity for the year ended 30 June 2020

Retained 
Surpluses  

$

Overseas  
Optical Reserve 

$

NCRIS 
Reserve 

$

Total  
Equity 

$

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 (reported) 363,490 2,473,058 291,996 3,128,544
Effect of AASB15 and AASB1058 – 
adjustment 

5,447,217 – – 5,447,217

Balance at 30 June 2019 (restated) 5,810,707 2,473,058 291,996 8,575,761
Deficit for the year (2,738,457) – – (2,738,457)

Transfer to Reserves (2,420,692) 203,532 2,217,160 –

Allocation from Reserves 221,096 (49,461) (171,635) –

Balance at 30 June 2020 872,654 2,627,129 2,337,521 5,837,304

Financial Report

Statement of Financial Position as at 30 June 2020

2020 
$

2019 
$

Current Assets
Cash and cash equivalents 11,920,524 17,514,634

Trade and other receivables 246,553 302,638

Other assets 60,067 54,392

Total Current Assets 12,227,144 17,871,664

Non-Current Assets
Plant and equipment 15,560 5,439

Other financial assets 826 826

Total Non-Current Assets 16,386 6,265

Total Assets 12,243,530 17,877,929

Current Liabilities
Trade and other payables 3,305,660 5,735,535

Employee benefits 105,556 96,790

Contract liabilities 2,982,992 8,912,061

Total Current Liabilities 6,394,208 14,744,386

Non-Current Liabilities
Employee benefits 12,018 4,999

Total Non-Current Liabilities 12,018 4,999

Total Liabilities 6,406,226 14,749,385

Net Assets 5,837,304 3,128,544

Equity
Reserves 4,964,650 2,765,054

Retained surpluses 872,654 363,490

Total Equity 5,837,304 3,128,544
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Acronyms

2dF Two-degree Field
4MOST  4-metre Multi-Object Spectrograph Telescope
AADP Australian Astronomy Decadal Plan
AAL  Astronomy Australia Limited
AAO  Australian Astronomical Optics
AASB Australian Accounting Standards Board
AAT  Anglo-Australian Telescope
AAVS Aperture Array Verification System
ACAMAR   Australian-China Consortium for  

Astrophysical Research
ADACS Astronomy Data and Computing Services
AESOP Australian–ESO Positioner
ANU Australian National University
APEX Atacama Pathfinder Experiment
APOC AAL Project Oversight Committee
ARC  Australian Research Council
ASAC  AAL Science Advisory Committee
ASKAP  Australian Square Kilometre Array Pathfinder
ASL Australian Science Lead
ASTAC  Astronomy Supercomputing Time  

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

Astrophysics in 3D
ATAC AAT Time Allocation Committee

BGR Board of Governmental Representatives
CAS  Chinese Academy of Sciences
CASDA  CSIRO ASKAP Science Data Archive
CCD Charge-Coupled Device
CRAFT   Commensal Real-time ASKAP Fast Transients
CSIRO   Commonwealth Scientific and Industrial 

Research Organisation
CTA Cherenkov Telescope Array
CTAO CTA Observatory
DISER  Department of Industry, Science, Energy  

and Resources
EoR Epoch of Reionisation

ERIC European Research Infrastructure Consortium
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
GWs Gravitational Waves
GWDC Gravitational Wave Data Centre
HPC  High Performance Computing
HST  Hubble Space Telescope
ICRAR   International Centre for Radio Astronomy 

Research
IRIS2 Infrared Imager and Spectrograph 2
ISI Institute for Scientific Information     
LIGO  Laser Interferometer Gravitational-Wave 

Observatory   
LSST Legacy Survey of Space and Time  
LST Large-Sized Telescope 
MAGPI  Middle Ages Galaxy Properties with Integral 

Field Spectroscopy 
MANIFEST The Many Instrument Fiber System
MAVIS  MCAO Assisted Visible Imager and 

Spectrograph
 MCAO Multi-Conjugate Adaptive Optics
MRO  Murchison Radio astronomy Observatory
MSU Million Service Units
MTR Mid-Term Review
MUSE Multi Unit Spectroscopic Explorer
MWA  Murchison Widefield Array
NCA National Committee for Astronomy
NCI  National Computational Infrastructure
NCRIS   National Collaborative Research  

Infrastructure Strategy
ODS Optical Data Centre
OzGrav  ARC Centre of Excellence for Gravitational 

Wave Discovery
RACS  Rapid ASKAP Continuum Survey
RSAA  Research School of Astronomy and  

Astrophysics (ANU)
SAC Science Advisory Committee
SKA  Square Kilometre Array
SPIIR  Summed Parallel Infinite Impulse Response
STC Scientific Technical Committee
TAC Time Allocation Committee
UC Users Committee
UNSW University of New South Wales
UQ The University of Queensland
USQ University of Southern Queensland
USyd The University of Sydney
UWA The University of Western Australia
VISTA   Visible and Infrared Survey Telescope  

for Astronomy
VLT Very Large Telescope
WSU Western Sydney University

The Milky Way brightens the sky over ESO's La Silla Observatory, Chile. Credit: ESO/B. Tafreshi (twanight.org).
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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.


