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The ASKAP Science Update is a regular series dedicated to conveying the latest news 

about the Australian SKA Pathfinder (ASKAP) project to the international 

science community. It is also available online at www.atnf.csiro.au/projects/askap.

Super Software System 

As a fundamentally ‘real-time’ telescope, 
ASKAP’s software must be able to 
process and archive data in-step with  
astronomical observations. This means 
that the software system outputs 
immediate usable data products, 
such as images and catalogues. 

ASKAP’s software system (ASKAPsoft) 
will control scheduling of observations, 
monitor and control the telescope during 
observations and processing the results 
into scientifically useful data products.

At the end of February, ASKAP’s 
computing group released an ‘ASKAP 
Science Processing’ document which 
describes, in detail, the complete end-
to-end processing steps required to 
produce scientifically useful end products. 

“The data sizes that ASKAP will operate 
on preclude traditional off-line processing 
of the visibility data,” says ASKAP Project 
Scientist Simon Johnston. “As much 
data processing as possible, including 
source finding, needs to happen in 
as close to real-time as possible.” 

Even with this approach, the storage 
size of the final survey products (such 
as images and data cubes) is enormous; 
in excess of 100 petabytes of data 
will be produced in total, depending 
on the final parameters adopted.

Calibration of the telescope and 
imaging algorithms are also important 
considerations. To ensure that the 
telescope remains well calibrated at all 
times, the first step in commissioning 
will be to take continuum observations, 
accurately catalogue sources in the 
visible sky and use this information to 
determine the calibration parameters. 

“Just like data processing, calibration 
must be able to take place ‘on the 
fly’ and will reference the Global Sky 
Model,” explains Tim Cornwell, CSIRO’s 
ASKAP Computing Project Lead.

ASKAP will combine data from different 
‘pointings’ to form a single image, from a 
mosaic, of a part of the sky. The difference 
between ASKAP and other instruments 
is that the mosaic process takes place in 
the spatial domain rather than temporal.

“This difference requires some 
changes to existing software,” Tim 
continues. “Furthermore, cleaning and 
deconvolution requires special care in 
a data intensive environment due to 
the wide field-of-view of ASKAP.”

The data products will be stored in a 
science archive. ASKAP users will interact 
directly with the archive, which will be  

VO (Virtual Observatory) compliant,  
and tools are being developed to  
facilitate access. 

“The release of the Science Processing 
document is an important step in 
the interface between the ASKAP 
team and the external astronomy 
community,” says Simon. 

“It will ensure that communication on 
further developments remains active. 
We also expect the document will 
continue to evolve over the coming 
years as further simulations, testing and 
preliminary data become available.”

Ultimately, processing of ASKAP’s data 
into usable science products will occur at 
the Pawsey High Performance Computing 
Centre for SKA Science in Western 
Australia, using the peta-scale computing 
system that will be operational in 2013.

> The effectiveness of a multiscale clean is tested in ASKAPsoft using a simulated observation  
of Pictor A, a complex source which exhibits features that many deconvolution algorithms  
struggle with. Credit: Emil Lenc, CSIRO.



ASKAP Survey Science Projects

In this edition of ASKAP Science Update 
we take a detailed look at two of the 
projects that will make use of ASKAP 
during its first five years of operation. 

Deep Fields With DINGO

Neutral hydrogen (HI) is the fundamental 
component in the formation of galaxies, 
the raw material from which stars 
are made. However, our knowledge 
of the evolution of the HI content of 
galaxies is very limited, according to 
DINGO’s Principal Investigator (PI) 
Martin Meyer. Additionally, there are 
only a handful of galaxies observed 
(above redshift of 0.2) from which HI 
emissions have been directly detected.

The Deep Investigation of Neutral 
Gas Origins (DINGO) project aims to 
understand how the cool gas content of 
the Universe has evolved over cosmic 
time. As part of the project the team 
plans to detect HI emission from 100,000 
galaxies out to a redshift of 0.4, or 1/3 
of the lookback time to the Big Bang.

Martin, a Research Associate Professor 
at ICRAR (International Centre for 
Radio Astronomy Research), will lead 
a team of more than 40 investigators 
from 23 institutions in seven countries 
to study galaxy content over a period 
of approximately four billion years. 

Understanding how the abundance 
and distribution of HI evolves not only 
provides important insights into the 
physical processes that drive the growth 
of galaxies, but it is also a powerful test 
of theoretical galaxy formation models.

“DINGO will take HI observations 
into an entirely new parameter space,” 
says Martin. “The high survey speed 

of ASKAP will enable us to address a 
host of scientific questions, extending 
from how the cosmic density of HI has 
changed, how the large-scale structure 
and distribution of HI has changed, and 
the detailed processes which influence 
the gas content of individual galaxies.”

Through collaboration with associated 
multi-wavelength surveys, DINGO also 
hopes to determine how the HI content 
of galaxies has changed in the full context 
of other major galactic constituents 
such as dust, stars and halo properties.  
Independent multi-wavelength datasets 
will be cross-correlated, and HI spectral 
stacking techniques used to extend 
the redshift limit at which fundamental 
HI measurements can be made.

In particular, DINGO aims to align its 
survey fields with those of the optical 
wide-field survey GAMA (Galaxy and 
Mass Assembly). Combined with ASKAP 
data, this will enable a detailed study 
of the co-evolution of stellar, baryonic 
and dark matter content of galaxies.

Similarly, the closely aligned science goals 
of fellow ASKAP Survey Science Project 
WALLABY (see ASKAP Science Update 
Issue 3) will provide a valuable all-sky 
contrast to DINGO’s deep HI dataset.

“WALLABY will be able to provide the 
reference z=0 dataset with which to 
anchor DINGO’s deeper and higher 
redshift results,” explains Martin.  

“The projects also plan to work closely  
together on the technical tasks 
required to produce, analyse and 
catalogue products of the surveys.”

By referring to the ‘wedding cake 
strategy’, Martin highlights the 
importance of maximising the scientific 
output of various HI surveys occurring 
on pathfinder facilities around the world. 

The base of the ‘wedding cake’ is 
comprised of shallower surveys which  
cover the entire sky, layered on top of  
which are the very deep (‘or pencil- 
beam’) surveys that cover relatively  
smaller fields of view.

HI surveys using radio telescopes such as 
ASKAP, and ultimately the SKA, will allow 
unparalleled insights into the evolution,  
abundance and distribution of HI over  
cosmic time. 

“DINGO will provide a legacy dataset 
for future planning, achieved both 
scientifically through a study of the 
evolving HI universe, and technologically 
through the use of ASKAP’s Phased Array 
Feed technology,” Martin concludes.

> Simulated spatial distribution of 
galaxies showing DINGO’s proposed 
ultradeep and deep field data.  
Credit: ICRAR.

> Martin Meyer, Principal Investigator 
for DINGO. Credit ICRAR.



Galaxy Evolution Begins At Home 

It is the “sheer audacity” of the 
Galactic ASKAP Spectral Line Survey 
(GASKAP) that appeals to PIs Naomi 
McClure-Griffiths and John Dickey.

Four separate surveys rolled into 
one, GASKAP will aim to study the 
evolution of interstellar gas by tracing 
the different phases of star formation 
throughout the majority of the Galaxy. 

It will do this via a high spectral 
resolution study of HI and OH in the 
Galactic Plane, including the Magellanic 
Clouds, to test how evolution varies 
in different galactic environments. 

This statement hides a lot of science; 
including consideration of gas flow 
between the Galactic disk and halo, 
how molecular clouds form and 
where star formation is happening, as 
well as how stellar formation occurs 
in the star life-cycle, from young 
stars to supernova remnants. 

The cyclical nature of star formation 
is important to the GASKAP team, 
because later generations of stars 
have heavy elements like carbon, 
nitrogen and oxygen, which become 
the building blocks of life. When stars 
‘die’, they blow out the heavy elements 

which then gradually accumulate in 
the interstellar medium (ISM). 

“On the other hand, early generations 
of stars were mostly just hydrogen and 
helium, and the ISM would have been 
very different, too,” explains John.

GASKAP will observe across the most  
of the sky, missing just the small area  
which is inaccessible from the Southern  
Hemisphere. 

“We need to cover most of the 
Galactic Plane, working in the Milky 
Way and Magellanic Clouds,” explains 
Naomi. “With ASKAP, we will have the 
resolution to study the physics of gas 
evolution and stellar transitions in a 
meaningful way. It’s an amazing survey!”

ASKAP’s unique combination of a 
wide field-of-view, high sensitivity and 
dynamic range will allow the GASKAP 
team to survey a large area of the 
sky at very high resolution, imaging 
a huge number of objects in a range 
of physical environments much faster 
than a conventional telescope. 

“As with the other ASKAP surveys, it is 
simply impossible to achieve GASKAP  
on any other telescope prior to the  
SKA, without decades of observing time,”  
says Naomi. 

The key challenge of the project 
will be developing calibration 
techniques and special ‘zoom 
modes’ for the ASKAP correlator. 

These zoom modes are needed 
to achieve high resolution over 
multiple spectral lines which makes 
GASKAP so special, and will produce 
images indispensible to astronomers 
working at other wavelengths.

“Based on what we’ve seen in previous 
surveys (using arrays such as CSIRO’s 
Australia Telescope Compact Array), we 
know that GASKAP will produce real 
‘gee whiz’ images that have the potential 
to grab people’s attention,” says John. 

“The important thing is that through 
the combination of brightness 
sensitivity and angular resolution, we 
will be able to achieve an order of 
magnitude improvement over the best 
existing surveys in the HI domain.”

To solve the puzzle of galaxy evolution 
and investigate the fundamental  
physical processes involved, GASKAP  
will first look to our own Galaxy. 

“For us, galaxy evolution begins at home.,” 
John continues. “To unlock our knowledge 
of the generic physical processes which 
drive it, we first must understand the 
evolutionary cycle of interstellar matter 
in our own Galaxy. We can then more 
fully understand how these processes 
are driven in other environments.”

“Additionally, we can test how 
different interstellar environments 
affect the mixture of interstellar 
material, which determines the 
structure and evolution of galaxies.”

> Naomi McClure-Griffiths (CSIRO) 
and John Dickey (University of Tasmania)  
will lead a team of 48 co-investigators 
from 31 institutions, in 11 countries 
including the US, China, Europe, Japan  
and Australia. Credits (L-R): David 
McConnell and Peter Crerar.

“As with the other ASKAP surveys, it is simply impossible to achieve 
GASKAP on any other telescope prior to the SKA, 

 without decades of observing time.”



ASKAP at the 217th AAS

ASKAP team members recently 
attended the American Astronomical 
Society (AAS) winter meeting at 
Seattle’s Washington Convention 
Centre in January 2011. 

“We received a lot of questions about 
the ASKAP project, from astronomers 
both within and beyond the radio 
astronomy community, ranging from 
students to senior personnel,” says 
CSIRO’s Carole Jackson, ASKAP Antenna 
Integrated Project Team Leader. 

More than a year has passed since the 
ten Survey Science Projects received 
approval for observing time during 
ASKAP’s first five years of operation. 

The team’s presence at the meeting 
generated a lot of interest about 
ASKAP, the surveys themselves, and 
opportunities available for post-
graduates and post-doctorates. 

“The AAS meetings provide a great 
opportunity to discuss the big astronomy  
projects that are underway worldwide,”  
continues Carole.

Forthcoming Meetings

Members of the ASKAP team 
will be attending a number of 
upcoming scientific meetings: 

 • International SKA Forum 2011 
Banff, Canada 
5 - 8 July 2011

 • Astronomical Society of Australia 
Annual Science Meeting 2011 
Adelaide, Australia 
4 - 8 July 2011

• 11th Asia-Pacific IAU Regional Meeting 
Chiang Mai, Thailand 
26 - 29 July 2011

 • 28th General Assembly of the 
International Astronomical Union 
Beijing, China 
20 - 31 August 2012

If you would like to find out more 
or have questions about ASKAP 
please don’t hesitate to find us, we 
look forward to meeting you.

For further information: 

Flornes Conway-Derley
Communication Officer
CSIRO Astronomy and Space Science 
Phone: +61 2 9372 4339
Email: flornes.conway-derley@csiro.au 
Web: www.atnf.csiro.au/projects/askap

> Suzy Jackson and Carole Jackson, two of CSIRO’s ASKAP team members  
at the AAS meeting in Seattle in January 2011. Credit: CSIRO.


