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The Parkes Phased Array Feed (PAF) package, partially rotated, showing the chequerboard array minus
the weather cover. The ability to invert the PAF package during and after assembly enables efficient final
construction and, most importantly, safe transport and readiness for sky testing.

Credit: Russ Bolton, CSIRO
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Australian Square Kilometre Array Pathfinder (ASKAP) antenna construction.
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Editorial

Welcome to this the April edition of
ATNF News for 2011. Once again we
bring you articles and news items
of interest, all associated with the
operation of our National Facility.

In a feature packed issue, Miller
Goss captures the past, detailing
Ruby Payne-Scott's pioneering
work in radio astronomy and the
first use of a radio astronomical
interferometer at Dover Heights
on Australia Day, 1946.

We're then back to the present
day with a number of science
articles focused on the latest

in radio astronomical research.
This includes an article by CASS
scientist Ettore Carretti who
provides his latest update on the
S-band Polarisation All Sky Survey
(S5-PASS). The survey has mapped
the diffuse polarised emission of
the entire southern sky with the
Parkes radio telescope at 2.3 GHz.

In other science reports we feature
a report on the Sunyaev-Zel'dovich
effect in galaxy clusters and we
look at some new science emerging
via the new "“zoom” modes of the
Compact Array spectrometer.

We then talk with new CASS
Deputy Chief Sarah Pearce who
joins us from GridPP (the UK
computing grid for particle physics,
set up to deal with data from
CERN's Large Hadron Collider).
Welcome aboard Sarah!

In other news, Mark Bowen
reports on receiver upgrades

at the Compact Array, CASS
Teacher Scholar Stephen
Broderick enjoys his week with
the PULSE@Parkes project team,
and we report on this year's
Grote Reber Gold Medal Award
recipient — Jocelyn Bell Burnell.

As always, we provide our regular
in-depth update on CSIRO's
ASKAP and SKA related activity.

[t's a busy year at the Murchison
Radio-astronomy Observatory
with the construction of support
infrastructure and ASKAP's
remaining antennas both under way.

To conclude, we finish with our
regular Operations report.

We hope you enjoy the issue.
Your comments and suggestions
are always welcome. If you'd

like to contribute to future
editions of the ATNF News, please
contact the newsletter team.

Tony Crawshaw and
Joanne Houldsworth

The ATNF Newsletter Production Team
(newsletter@atnf.csiro.au)



From the Chief of CSIRO Astronomy and Space Science

Phil Diamond
Chief of CASS

This, the 70th edition of the
ATNF Newsletter, again
demonstrates the breadth of
science undertaken with the
ATNF facilities; the quality of
the engineering that supports
the telescopes and the
professionalism of the operations
and other support staff that
enables the whole endeavour to

work at a continuing high level.

This sentiment is strongly supported
by the ATNF Steering Committee,
which met on the 10— || May

at Parkes. The Committee was
keen to travel to one of the
telescopes, and will continue to
do so in the future, ensuring that
it rotates around all CASS/ATNF
sites in time. The Committee

has a varied membership,

with three astronomers from
Australian institutes, three from
the international community—
currently from China, Germany
and the USA; two other members
are non-astronomers representing
the broader Australian community
and there are two ex-officio
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attendees from CSIRO, and

the Director of the Australian
Astronomical Observatory
(AAQO). The membership can be
found on the ATNF web site.

The Committee's principal role is to
offer advice to the ATNF Director. |
can safely say that they are not shy in
providing such advice, but it is always
done in a friendly and positive
manner. At the recent meeting the
agenda covered those topics that
you would expect to be discussed,
such as a report on recent science
results from the ATNF, an update
on the status of engineering projects
and on operations. A major focus

of the meeting was a presentation
of the first complete version

of the science and engineering
operations plan for the Australian
Square Kilometre Array Pathfinder
(ASKAP). It is expected that the
plan will evolve as we receive

input from bodies such as the
Steering Committee, the Users’
Committee, the ASKAP Science
Survey Teams and CASS staff.

The Committee also received a
presentation, and entered into a
discussion on the proposed four-
year budget for the ATNF and
CASS as a whole. This budget will

not be final until the CSIRO Board
formally approves it on 29 June.

The second day of the meeting
started with an update of the status
of the Square Kilometre Array (SKA)
project; this was enhanced by the
very welcome announcement by

the government in the previous
evening’s budget of $40.2m for

the pre-construction stage of

the SKA, scheduled to run from
January 2012 until December 2015.
The delivery of the full amount

is contingent upon a successful
outcome for Australia—New Zealand
in the site selection process.

| am sure that the highlight of the
meeting for the Committee was the
so-called “hay ride” on the Parkes
telescope itself. The telescope

was lowered to almost O degrees
elevation, the committee stepped
onto the surface and were then
raised above the observatory

as the dish returned to point at
the zenith. The trick is to walk
down the dish surface as the local
horizontal changes! All Committee
members managed to do so and
were later seen safely to the bus
to whisk them off to the airport.
A great finale to the day!



New Deputy Chief for CASS

Tony Crawshaw (CASS)

ATNF News Editor Tony
Crawshaw spent some time
speaking with Dr Sarah Pearce,
new CASS Deputy Chief.

Hi Sarah. Welcome to CSIRO
and more specifically to CASS.

Thank you very much. I'm
very happy to be herel!

We're happy as well. Could you tell
us something of your background?

| was project manager for GridPP,
which runs the UK computing grid
for particle physics, set up to deal
with data from CERN's (European
Organisation for Nuclear Research)
Large Hadron Collider. | worked
for them for six years, first of all in
a dissemination role and then as
project manager. It was very exciting
to work as (a small) part of such a
large and high profile project, and

| was impressed with how well
managed and organised the particle
physics community is. GridPP was
a distributed project, at 16 UK

sites and CERN, so it was good
preparation for working in CASS.

And prior to that?

Before | started with GridPP,

| worked in policy for the UK
government and Parliament.
Parliament was particularly
interesting; | was a science adviser,
writing briefing material on policy
questions to do with IT and physics.
| covered some controversial topics,
including missile defence, internet
regulation and nuclear power.

Dr Sarah Pearce
Credit: Tony Crawshaw, CSIRO

[t was fascinating to see behind
the scenes how politics worked,
though in the end | found the
adversarial nature of the system
a bit limiting. So | moved back to
science, where | think we all work
together much more effectively.

You're obviously well qualified.
Where did you study?

| have a degree in physics from
Oxford, then a PhD from Leicester
University. For my PhD | worked on
calibrating the microchannel plate
detectors for the Chandra X-ray
observatory, using the Daresbury
synchrotron in the UK. | also went
to International Space University
for the summer session in 1994,
where | had an amazing 10 weeks in
Barcelona—I'd highly recommend it
to anyone who is interested in space
science, engineering or astronomy.

And your inspiration in joining CASS?

Working for GridPP, | really enjoyed
being part of one of the world'’s
largest science projects. I'd also
been aiming to move back to
astronomy: although | liked working
in particle physics, it was never
really “my” field. Living in Australia
and looking to work in astronomy,
CASS was the obvious choice. As
well as the world-class work at
Parkes and the Compact Array,
there is ASKAP construction and
then operations to look forward to.
And if the SKA comes to Australia,
CASS will be at the centre of

that process, playing a key role in
Australia’s largest science facility.

So in your role as CASS Deputy Chief
what are your key responsibilities?

My position on the management
team is focussed towards CASS



as an organisation, rather than
externally. So I'm responsible for
issues such as staffing, Health Safety

& Environment and communications.

I'm also working closely on the
budget: we're currently in the midst
of preparing a four year plan as part
of the Strategic Investment Process,
which takes in ASKAP construction
and the start of operations, so it's

a very useful time to join CASS

and work towards that goal.

And what do you hope to
achieve in the role?

| hope to help guide CASS through
the changes that are coming in the
next few years. With ASKAP, and
potentially the SKA, this period

is a very dynamic one for radio
astronomy in Australia. This is an
unprecedented investment, which
will mean new ways of working and
doing science. We need to make
sure we can move towards this new
era without losing the expertise and
excellence that has led to CSIRO’s
leading position in radio astronomy.

| know it's only been a short
while, but what are your first
impressions of CASS?

I'm very impressed with the
dedication of all the staff at CASS.
They are at the cutting edge in their
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fields, whether that's engineering,
astronomy, or computer science,
and they are all keen to do an
outstanding job that delivers
world-class science. I'm particularly
impressed with how long staff seem
to work for CASS—there have
been several long service awards
since | got here! | also appreciate
the collegiate atmosphere:
everyone |'ve met has been
extremely helpful and welcoming.

Finally, what in particular
excites you about the field of
astronomy and space science?

I've been fascinated with astronomy
in all its facets since | was in school.
It started with some of the popular
books on cosmology, such as In
search of the big bang by John
Gribbin and Steven Weinberg's

The first three minutes. | found, and
still find, the scale of astronomy
compelling. As Douglas Adams
said: “Space... is big. Really big.

You just won't believe how vastly
hugely mindboggingly big it is..."”

| think that's what | like about it:
astronomy dwarfs all the other
sciences, both in scale and in some
of the concepts it explores.

Thanks for your time Sarah.

My pleasure.

Distinguished
Visitors
Robert Braun (CASS)

Over the past months we have
enjoyed working visits from Aris
Karastergiou (University of Oxford,
UK) and Bill Coles (University

of California San Diego, USA)

Upcoming visitors we expect
include Patricia Henning (University
of New Mexico, USA), Jose
Gomez (Instituto de Astrofisica de
Andalucia, Grenada, Spain), Dale
Frail (National Radio Astronomy
Observatory, USA), Paul Nulsen
(Harvard-Smithsonian Center

for Astrophysics, USA), Martin
Cohen (University of California,
Berkeley, USA) and Jim Jackson
(Boston University, USA).

The Distinguished Visitors program
remains a very productive means
of enabling collaborative research
projects with local staff, adding
substantially to the vitality of the
research environment. Visits can be
organized for periods ranging from
only a few weeks up to one year.

For more information please see

www.atnf.csiro.au/people/
distinguished_visitors.html

Prospective visitors should
contact the local staff member
with the most similar interests.



Graduate Student Program

Baerbel Koribalski (CASS)

We would like to officially welcome
the following students into the
ATNF co-supervision program.

*  Paul Coster (University of
Swinburne)—Accelerated
searches for the most relativistic
binary pulsars using next-
generation instrumentation
with supervisors Dr Willem
van Straten (University
of Swinburne), Dr Simon
Johnston (CASS) and Dr
Mike Keith (CASS).

*  Phoebe de Wilt (University
of Adelaide)—Investigating
the connection between star
forming regions and unidentified
TeV gamma-ray sources with
supervisors Dr Gavin Rowell
(University of Adelaide), Dr
Kate Brooks (CASS) and
Dr Jill Rathborne (CASS).

*  Stuart Weston (University of
Auckland, NZ)—Development
and Astrophysical Applications
of the High Performance Radio
Astronomical Image Processing
Pipeline for e-VLBI with
supervisors Dr Sergei Gulyaev
(University of Auckland, NZ)
and Dr Tim Cornwell (CASS).

Congratulations to the award
of their PhD degree and best
wishes for their future career
goes to the following students.

*  Annie Hughes (University of
Swinburne)—Molecular Gas
in the Large Magellanic Cloud.

* Joanne Dawson (University of
Nagoya, Japan)—Supershells
as Molecular Cloud Factories in
the Evolving ISM: Observations
of Hl'and 12CO in the Galactic
Supershells GSH 287+04-

Natasa Vranesevic

|7 and GSH 277+00+36.
*  Sarah Burke-Spolaor (University ’4_.;’!“'-__"
of Swinburne)—Supermassive R

3
Black Hole Binaries and p

Transient Radio Events:
Studies in Pulsar Astronomy.

*  Natasa Vranesevic (University
of Sydney)—=Galactic distribution
and evolution of pulsars.

Dr Annie Hughes is now a postdoc
at the Max Planck Institute in
Heidelberg, Germany. Dr Sarah
Burke-Spolaor is now a Bolton
Fellow at CSIRO Astronomy and
Space Science. And Dr Jo Dawson
is now an Australian Research
Council Super Science Fellow at
the University of Tasmania.

Well done !

A summary of the ATNF Graduate
Student Program, current and

past students,as well as new
application forms can be found at

Sara Burke-Spolaor

http:/lwww.atnf.csiro.au/research/
graduate/scholars.html



Grote Reber Gold Medal Awarded

Ken Kellerman (NRAO)

The 2011 Grote Reber Gold Medal for lifetime innovative

contributions to radio astronomy will be awarded to Dr Jocelyn

Bell Burnell who is currently a Professor of Astrophysics at

Oxford University in England. Burnell is being honored for

her dramatic 1967 discovery of pulsars which has had a major

impact on the second half of 20t century astrophysics and her

continuing contributions to astrophysics and education.

Jocelyn Bell Burnell received her
first degree in Physics in 1965 from
Glasgow University in Scotland
and her PhD from the University
of Cambridge in 1968. Following a
two year Science Research Council
Fellowship, she held a Teaching
Fellowship at the University of
Southampton followed by research
and management positions at

the University College, London
and the Royal Observatory in
Edinburgh. After a ten year period
as a Professor of Physics at the
Open University of the United
Kingdom where she studied X-ray
sources, she served as Dean of
Science at the University of Bath.

Bell Burnell is best known for her
role in the discovery of pulsars. As

a research student in Cambridge
she was heavily involved in the
construction and operation of a long
wavelength radio telescope built to
study interplanetary scintillations

at 4-m wavelength. Later, while
inspecting the output chart records,
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she noticed a peculiar form of a
signal which had a periodic pulse
rate close to one second. Like
Grote Reber; she initially had to
convince her better established
colleagues that her observations
were important for astronomy and
not due to external interference or
to a spurious instrumental effect.

She has previously been honored

by many prizes and recognitions,
including the Albert Michelson
Medal of the Philadelphia Franklin
Institute, the ] Robert Oppenheimer
Memorial Prize from the Miami
Center for Theoretical Studies, the
Tinsley Prize from the American
Astronomical Society, and the
Herschel Medal from the Royal
Astronomical Society. She has
served as President of the Royal
Astronomical Society, is a Fellow of
the Royal Society, is currently the
President of the Institute of Physics,
and in June 2007, she was made
Dame Commander of the British
Empire (DBE) by Queen Elizabeth II.

Jocelyn Bell Burnell
Credit: University of Bath

The 2011 Reber Medal will be
presented to Dame Jocelyn in
August 2011 at the XXX URSI
General Assembly in Istanbul,
Turkey. The Reber Medal was
established by the Trustees of the
Grote Reber Foundation to honor
the achievements of Grote Reber
and is administered by the Queen
Victoria Museum in Launceston,
Tasmania. Nominations for the
2012 Medal may be sent to Martin
George, Queen Victoria Museum,
Wellington St, Launceston, Tasmania
7250, Australia or by email to:
martin@qvmag.tas.gov.au

to be received no later

than 15 October 2011.



CSIRO Chief Visits Parkes

Erik Lensson (CASS)

CSIRO Chief Executive Megan Clark at Parkes. Credit: John Sarkissian, CSIRO

CSIRO Chief Executive Megan Clarke visited the Parkes

Observatory on 21 March 2011, accompanied by her husband

Trent. The visit included an inspection of the refurbished Visitors

Centre, as well as discussion of astronomical observing trends

with ATNF Science Operations and Astrophysics staff.

A site tour with Engineering
Operations included the 12-m
ASKAP Test Bed and a discussion
with Andrew Hunt and Tim Ruckley
about the new Parkes 64-m
antenna Master Control Panel

(MCP), a key achievement for the
Parkes Observatory March 2011
shutdown. Megan appreciated the
retro look whilst noting the all new
computer controllable electronics
and agreed that there is still a place

for the analogue human interface.
She was also interested in the new
Parkes backend switch, its impact
on existing and future observing
and how remote observing might
develop with systems providing
tactile feedback and virtual reality
technology. Ken Reeves took Trent
up the dark central column for

a look at the "“Cricket Pitch” on
the surface of the Dish. Megan
and Trent then enjoyed informal
discussions and morning tea

with staff at Parkes Quarters.



Ruby Payne-Scott: First Interferometry in
Radio Astronomy: Australia Day 1946

Miller Goss (NRAO)

At sunrise on Australia Day
1946 (26 January), Ruby Payne-
Scott (Figure 1) observed

the sun at Dover Heights,

the first use of a radio

astronomical interferometer.

She had been employed by the
Council for Scientific and Industrial
Research, Division of Radiophysics
since 1941. Payne-Scott used a
200-MHz antenna, a portion of a
shore defence radar system (Figure
2), constructed during the early
years of World War Il (WWII). By
early 1946 the Australian Army had
allowed the Radiophysics Laboratory
(RPL) to use the receiving aerial

for radio astronomy research. A
“Lloyds mirror” interference pattern
was observed by recording the
intensity variations as the rising sun
appeared over the sea. Interference
occurred between the direct and
reflected rays from the sea, leading
1o a series of maxima and minima
(“lobes™). With the cliff height

of about 90 metres, the fringe
separation was slightly less than the
size of the quiet sun. The effective
baseline of the interferometer

is twice the cliff height.

Radio astronomical observations

of the active sun had, however,
already begun in October, 1945. | L
Pawsey, Ruby Payne-Scott and L L
McCready had started observations
of the sun using the Royal Australian
Air Force 200-MHz aircraft warning
radar antenna at Collaroy, north
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Figure |: Ruby Payne-Scott as a young student in the [930s, possibly
while she was a student at the University of Sydney 1929 — 1932, working
on a BSc degree in physics. Goss and McGee have written a biography

: Under the Radar: The First Woman in Radio Astronomy: Ruby Payne-Scott,
published by Springer; 2009. The book was launched in Sydney and
Canberra in late 2009, sponsored by the University of Sydney School of
Physics and CSIRO. (Photo from the Bill Hall family collection)

of Dover Heights. During these
observations (published in Nature in
early 1946), the solar emission was
detected with the single antenna
system only. No fringes or lobes
were detected due to the wide
distribution of the sunspots over
the sun’s surface. The RPL group
did determine that the brightness
temperature far exceeded the
expected temperature of the
quiet sun at 200 MHz. In addition,
the radio intensity was closely

correlated with the sunspot area as
observed at the Commonwealth
Solar Observatory at Mt Stromlo.

On Australia Day 1946, the situation
was quite different; a compact group
of sun-spots dominated the sun.

The lobe pattern was observed as
the sun rose shortly after 5 am local
time. The radio sun actually rose
about eight minutes earlier than
optical sunrise due to the increased
refraction at radio wavelengths
compared to optical refraction. The



Figure 2: RPL field station, Army Reserve, Dover Heights; the Fortress Fire Command Post was in this
reserve, 2.2 km south of the Macquarie Lighthouse and 2 km north of Bondi Beach. The location is 7 km
east of the centre of Sydney. Date, |8 February 1943. This 200-MHz antenna, associated with the main
blockhouse, was used for the solar radio astronomy sea-cliff observations on Australia Day, 1946. The view
is to the north with North Head clearly visible. Note the ships possibly waiting for the submarine net at the
entrance to Sydney harbour. (ATNF historical photographic archive B8I-1)

radio lobe pattern was observed
for about an hour due to the large
primary beam of the radio antenna
(about 10 degrees). The presence
of deep minima implied a small
angular size of less than about

7 arc min, with a resultant
brightness temperature in excess
of a billion degrees. About two
weeks later (7 February 1946), a
prominent sunspot appeared, one
of the major sunspots in recorded
history (about 0.5 per cent of

solar surface was covered by the
spot). The 200-MHz radiation
increased in intensity by a factor
of ten compared to a few weeks
earlier. Numerous observations
were obtained until the end of
March 1946. In addition to the
limit on the size, the location of
the radio emission from the sun
could be determined with an
accuracy of a few arc min. The
RPL group found that the emission
originated from a region on the

sun apparently coincident with the
major optical sunspot. Based on
current knowledge, Type | bursts
were being detected. These can
be associated with fundamental
frequency plasma emission,

in the presence of enhanced
magnetic fields near sunspots.

The “Lloyd's mirror” or sea-cliff
interferometer made use of the
techniques used during World War
Il for “radio direction finding” using
radars for aircraft warning at metre



wavelengths. This remarkable radio
interferometer consisted of a single
antenna; a major drawback was that
observations could only be carried
out at sunrise or sunset when

radio refraction effects were quite
pronounced. The techniques used
by Payne-Scott in early 1946 used
the same methodology pioneered
by numerous groups in Australia,
the UK and the US during WWII
for use in radar. In Australia, John
Jaeger, an applied mathematician
who worked at RPL, had worked
out the theory of the lobe patterns
in 1943. In the UK, both | A Ratcliffe
and Fred Hoyle had independently
carried out similar studies.

In the publication of the

exciting results from the sea-

cliff interferometry from 1946
(publication August 1947), Pawsey,
Payne-Scott and McCready
suggested, for the first time, the
principles of aperture synthesis using
the method of Fourier summation.

The other group that made rapid
advances in the 1945 — 1946 era
was the Cavendish Laboratory

of the University of Cambridge,
under the leadership of Ratcliffe
and Martin Ryle. After a remarkably
short period of instrumental
developments in early 1946, Ryle
and Vonberg were ready to observe
the sun in July 1946, when another
prominent sunspot appeared. They
observed the sun at 175 MHz

with a “Michelson” interferometer
with a variable spacing up to 140
wavelengths (240 metres). They
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Figure 3: The most commonly published photograph of Ruby Payne-Scott.
This was taken at the Potts Hill Reservoir, likely in late 1948. “Chris”

Christiansen is to the right with Alec Little in the middle. Payne-Scott and
Little were working on observations of the sun at 97 MHz using the newly

constructed swept-lobe interferometer. (ATNF Historical Photographic
Archive: BI4315 and Hall family collection)

found that the solar emission was
less than 10 arc min in size, and
associated the radio emission with
the sunspot due to the compact size
of the radio emission. In contrast

to the Sydney data, the position

on the sun was not determined.

In agreement with other groups

in the UK and Australia, Ryle
and Vonberg detected circular
polarisation from Type | bursts
at this time. In the next decades,
the Michelson interferometer
became the instrument of
choice for radio astronomers.



Figure 4. A photo of a number of the RPL staff at Potts Hill circa 1950. From left to right, Ruby Payne-Scott
(drinking a cup of tea), Alec Little, George Fairweather (a technician standing in the door), possibly Alan
Carter and Joe Pawsey. The location is in front of one of the trailers used for instrumentation of the radio

telescopes at Potts Hill. This photo is damaged with numerous spots, likely ink. Some colleagues that knew
this group disagree with the identification of Alan Carter. (Bill Hall family collection)

The life of Ruby Payne-Scott has
recently been summarised by W
M Goss (NRAO) and R X McGee
(Division of Radiophysics , retired).
Under the Radar: The First Woman
in Radio Astronomy: Ruby Payne-
Scott was published by Springer in
2009. A number of highlights of her
life and career (CSIR and CSIRO
from 1941 to 1951) are described,
including a detailed account of the
first recorded radio astronomy
observations in Australia carried
out in March 1944 by Pawsey and
Payne-Scott. The most innovative

period of her career as a radio
astronomer was the period 1949
— 1951, working at the Potts Hill
(Sydney) site with Alec Little as
they developed the swept lobe
interferometer. The motions of the
Type IV outbursts were tracked
in real time by observing the sun
25 times per second. In Figures 3
and 4, two group photos of some
of the individuals at the Potts Hill
site from this period are shown.
Prominent radio astronomers of
this era were present: Pawsey,

Christiansen, Payne-Scott and Little.

Advances in techniques in this
immediate post War period

have had a major impact on the
development of radio astronomy in
the 20'™ century. The major sunspot
activity of 1946 — 1947 was a major
stimulus as radio interferometry
development accelerated.

A book about Payne-Scott for a
non-scientific audience is currently
in preparation by Goss: Making
Waves: The Story of Ruby Payne-Scott:
Australian Pioneer Radio Astronomer.



Operations Engineering Cadetship Experience

Peter Mirtschin (CASS)

During the 2010 calendar

year, Operations undertook a
cadet engineer program. This
program was targeted at giving
two third year engineering
students industrial engineering
work experience at CASS

observatories.

An emphasis was for the cadets to
gain an “end-to-end" appreciation
of operational radio astronomy
systems engineering under the
guidance of a professional mentor/
supervisor. The project work was
not limited to operational systems,
but could involve engineering
research or development work in
line with the development projects
underway at the Observatories.
Another goal was to provide a
benefit to CASS operations in an
area that might not otherwise occur
by carrying out a defined project
that aligned with the interests

of both the cadet and CASS.

Cathy Mitchell was the successful
candidate located at Parkes. Her
project entailed some investigative
work in the area of vibration
analysis. The ultimate aim of this
work is to develop an automated
system which can monitor the
vibration signature of a telescope
in operation. Should something
detrimental occur, such as a failed
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bearing, the vibration signature
change can be detected and
reported to operators in a timely
manner. Currently this function

is carried out by the observer
noticing abnormal noises. With
automation and observers

being located remotely, this new
monitoring method becomes
important for maintaining the
integrity of the structures. Her
efforts have been a great first step.

Ben McKay was the successful

cadet assigned to Narrabri and his
project was to provide improved
monitoring interfaces between the
observatory computing environment
and real world monitor points

that are dispersed throughout

the observatories. These points

are crucial for the ongoing

operation of the observatory.

Ben'’s initial focus was to provide
improved methods for MoniCA

to access Australia Telescope (AT)
serial dataset buses. MoniCA is a
software application used at the
observatories for monitoring and
archiving of telescope monitor
points. AT datasets are interface
hardware which enables computers
to monitor physical measurements
of key parameters within the
observatory. AT datasets are
integral in the existing observatories
and there is a growing need for
multiple stakeholder software
applications to have simultaneous

access to these dataset buses. A
standalone RPC (Remote Procedure
Call) server application has been
completed which enables this

to take place. In addition, it also
provides the option for Modbus (an
industry request and reply protocol)
controllers to monitor AT dataset
monitor points, if required. The
second stage of the project was to
enable MoniCA to access Modbus
devices directly. This has enabled
MoniCA to very easily access any
commercial off the shelf Modbus
equipment that may be installed at
an observatory. Of course, there
are the usual criteria, such as Radio
Frequency Interference testing, that
has needed to take place before
installing commercial equipment.

Specifically at Parkes, with the
completion of this software,
MoniCA & LOboss software suites
are now able to transparently and
simultaneously access the same
dataset buses with no perceived
degradation in performance of
either application. LOboss continues
to be the application for configuring
the Parkes conversion rack.

At this point in time, Modbus
equipment that has been installed
at the observatories includes
generator and mains control and
monitoring as well as several
temperature and humidity sensors.
The software developed is
designed to be sufficiently generic
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that it could be implemented
on most Linux platforms.

So thanks to the work of Ben we
have seen several improvements.
Firstly, the observatory software

can now have reliable multiple
access to the underlying monitoring
hardware. At Parkes this has enabled
the number of points monitored

by MoniCA to be doubled whilst
retaining the existing purpose written
observing tools. Looking forward to
the future it will facilitate a central
monitoring system without complex
integration into the observing
software. Secondly, by enabling

an industrial standard protocol to

be used with MoniCA the current
control and monitoring hardware
can easily be expanded by the

use of commercial equipment,

These achievements have been

a bonus for the Developmental
Project, Parkes Equipment Control
and Monitor (PECM), as it moves
towards completion. There are
plans to further extend the number
of points monitored by MoniCA

at Parkes in the coming months.

Thanks to Euan Troup for some early
work on this software and also to
John Reynolds for software changes
to LOboss to enable MoniCA access.

I would also like to thank all
those involved in enabling the
cadetship program. It has been
a great success in its first year



ASKAP and SKA News

Flornes Conway-Derley (CASS)

2011 will be a critical year in
the development of CSIRO’s
Australian Square Kilometre
Array Pathfinder (ASKAP).
Following the successful
construction of the first

six ASKAP antennas at the
Murchison Radio-astronomy
Observatory (MRO) in 2010,
the overall technical build of

ASKAP continues to ramp up.

ASKAP Antennas

During late 2010, five new ASKAP
antennas were delivered and
installed at the Murchison Radio-
astronomy Observatory (MRO)
in Western Australia, bringing
the total number of antennas on
site to six. At the same time, the
first antenna (built in early 2010)
underwent a number of retrofits
to bring it as close as possible

to the production design of the
remaining ASKAP antennas.

Members of CETC54 in front of an ASKAP antenna at the MRO in
October 2010. Credit: Terrace Photographers.

Comprehensive site acceptance

tests and initial commissioning the antenna to be erected at the delivered dishes at the MRO has
activities were also completed MRO, with no further adjustment been closer to 0.5 mm, which allows
on the new antennas, including required, while maintaining a for astronomy-capable operation
the fit-out of internal parts such specified surface accuracy. to be doubled to 20 GHz.

a the support floor, mezzanine The reflector dishes are specified Not only does this design feature
and internal cable trays. to a surface accuracy of 1.0 mm, allow for an increased range of

An important feature of the which allows for astronomy- operation, but it also dramatically
antenna design is the ability to set capable operation up to 10 GHz saves on installation time. The
reflector accuracy at the factory However, the surface accuracy guarantee of “in-the-field” surface
acceptance test stage; this allows actually achieved on the first six alignment provides a reliable
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Trench digging underway near the Boolardy homestead.
Credit: Barry Turner, CSIRO

and fast build process for a
“traditional panel” style antenna.

All 36 ASKAP antennas are being
manufactured by the 54th Research
Institute of China Electronics
Technology Group Corporation
(known as CETC54) based in
Shijiazhuang, China. Members of
the ASKAP Antenna team recently
visited the CETC54 factory in China

to perform factory acceptance
testing. The next batch of antennas
will arrive at the MRO in May,
with all 36 antennas expected
to be built by the end of 2011.

ASKAP General

Key ASKAP updates since the
previous issue of the ATNF
News went to print include:

Installation of 390 km of optical
fibre cable between the MRO
and Geraldton began in October
2010. In April 2011, one of four
segments was fully completed,
with partial completion in the
other areas. The high capacity
link will be used to transmit

large volumes of data from

the MRO for processing;

A dry fit-up of the first full-sized
Phased Array Feed (PAF) was
completed in December 2010,
and two full (analogue and

digital) receiver systems are being
assembled in preparation for
preliminary system integration
tests at the Parkes Testbed
Facility (PTF) and on an ASKAP
antenna at the MRO;

Integration has commenced on
the MATES (Marsfield ASKAP
Test Engineering System) during
the first half of 2011, which
includes a skeletal PAF receiver
with partial monitoring and
control functions; dummy heat
loads and temperature monitoring
have provided a useful testbed for
the PAF water cooling system;

The first meeting of ASKAP

Pls (Principal Investigators)

for 2011 was held at Marsfield

in February. Following a
successful one year review in
November, the teams have been
working on source finding and
simulation algorithms with the
ASKAP Computing team ;



Aaron Saunders, Paul Cooper and Eliane Harkvoort with dry fit-up PAF. Credit: Wheeler Studios

* ASKAP was included as part
of the Pawsey Centre’s early
adopters program, chosen as a
large project that could use the
additional computing power to
open new avenues of research;

* A new version of the ASKAP
software imaging package
(ASKAPsoft) was released in
February; the upgrade includes
enhancements to the virtual test
operating system, a weather
station emulation and digital
receiver engineering GUI. The
test package will be used to test
observations and measurements
made during integration of the
new full-sized PAF installed on
the PTF in the coming months.

At the MRO

In December 2010, senior staff
from China Electronics Technology
Group Corporation (CETC) visited
the CSIRO Astronomy and Space
Science headquarters in Sydney.

Both parties were keen to
recognise the success of the
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ASKAP antenna contract to date
with CETC54's capacity to fully
assemble and precision align

all antennas in their factory in
Shijiazhuang before shipping to
Australia; resulting in a fast build-
time and with no adjustment of the
reflector surfaces being required
once on-site at the MRO.

“This was an excellent opportunity
to show the antennas to the CEO
of CETC and to continue to explore
China’s expertise in producing low-
cost antennas at a cost-specification
for the SKA," says Carole Jackson.

Also in late 2010, the MRO had
visits from the MRO Indigenous
Land Use Agreement (ILUA)
Liaison Committee as well as
students from Pia Wajarri, a remote
community located near Boolardy.

The MRO ILUA Liason Committee
Meeting coincided with a visit to
the MRO by CASS chief Dr Phil
Diamond and CSIRO’s ASKAP
Project Director Ant Schinckel,
which provided the opportunity to
meet informally with the Wajarri

representatives. At the conclusion
of the Meeting, ILUA members
viewed, for the first time, the six
newly installed ASKAP antennas
on a tour of the MRO. The Wajarri
people have provided CSIRO

a list of Wajarri names that will

be used for key infrastructure

at the MRO in the future.

Industry Engagement
News

The tender for the construction of
support infrastructure was recently
awarded to McConnell Dowell
Constructors (Aust.) Pty. Ltd.,
representing a significant milestone
in the ongoing development of the
MRO site. The project commences
immediately, and involves the
construction of several kilometres
of access roads and tracks, power
and data infrastructure, a central
control building and 30 radio
antenna concrete foundations,

as well as ancillary works.

The design tender for the
Murchison Support Facility (MSF)
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Mr Tu Tianjie, President of CETC54, with Chief of CSIRO Astronomy and Space Science, Dr Philip
Diamond. Credit: Tony Crawshaw, CSIRO.

at Geraldton was awarded to
Aurecon and final detailing for
the design works are underway.

The first two Redback-2 digital signal
processor boards will soon be ready
for full integration testing over the
coming months. Puzzle Precision,

a supplier of high-end digital
systems, are currently delivering the
major components of the ASKAP
digital systems, upon delivery the
boards are fully tested and ready
for ASKAP systems integration.

SKA Activities

Work Package
Discussions Continue

Discussions with international
partners on SKA Technology
Work Packages (PrepSKA WP2)
continue, focussed on SKA-related
research and development such
as dish arrays, digital systems,
computing, signal transport and
systems. CASS is coordinating

the development of the PAF SKA
Concept Descriptions, which will be
key inputs to the Concept Design
Reviews (CoDRs) due to take place
between April and October 2011.

First Silicon-on-
Sapphire Prototype
SKA Receiver Chip

A significant milestone was achieved
in the development of a radio
receiver on a chip, with the first
chip design now fabricated as part
of collaboration between CASS
and Silanna (formerly Sapphicon
Semiconductor). The chip is being
manufactured at Silanna’s foundry
in Sydney, and integrates much

of the electronics required to
process one channel's worth of
data in a Phased Array Feed (PAF)
or Aperture Array (AA) receiver
into a single integrated circuit.

“The chip, which measures just 2.8 x

2.8 mm, also includes precision bias
circuitry and digital control,” says
Suzy Jackson, ASKAP electronics

engineer. "This minimises the
number of external components
needed to build a receiver, which
also leads to a reduction in size,
weight, power and cost.”

Once fabricated, the chips will
be tested and integrated into

a demonstrator array that will
perform the entire analogue
processing in the phased array
feed package, and contribute
significantly toward development
of receivers for the SKA.



Compact Array 20/13 cm and 6/3 cm Receiver Upgrade

Mark Bowen (CASS)

In December 2010 the installation of two upgraded | — 3 GHz receivers on the Compact Array
heralded the substantive completion of the second phase of the Compact Array 20/13 cm and 6/3 cm
receiver upgrade. Though the RF signal path of the receivers is complete, an upgrade of the receiver
control and monitor electronics is still underway. The existing receiver electronics packages are

over 20 years old and the upgrade will modernise them in line with the current millimetre-wave
systems, ensuring our ability to support them into the future. This work will be completed during

the first half of 2011 and can be accomplished on the antennas without removal of the receivers.

After the successful demonstration
of a prototype | — 3 GHz receiver
in late 2009, the roll out of fully
upgraded receiver systems was
commenced in June 2010. A further
two receivers were installed in
August, with the installation of these
two receivers also bringing the first
phase of the upgrade project to a
conclusion. The 20/13 cm and 6/3
c¢m upgrade has three stages; the
first of these included, among other
things, the retrofit of new fins to

the 20/13 c¢m receiver orthomode
transducers (OMTs). The OMT
refit was designed to improve the
beam shape in the upper half of

the receiver frequency range.

The discovery of low frequency
bias oscillation between pairs of
Low Noise Amplifiers (LNASs) in
some upgraded receivers during
September resulted in a hiatus in
the installation of the remaining
receiver systems while a suitable
fix was developed. Modifications
to the LNA bias circuitry cured the
problem and subsequent receivers
were modified prior to installation.
The remaining unmodified receivers

Santiago Castillo installing an upgraded | — 3 GHz receiver system.
Credit: Henry Kanoniuk, CSIRO.
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Initial testing of the gain stages, part of a 4 —
Credit Alex Dunning, CSIRO.

are being retrofitted during
the first half of 2011 as part of
normal scheduled maintenance.

The performance of the

upgraded receivers has exceeded
expectations. The system
temperature (Tsys) has been
measured at ~ 20K over the band
[.I = 3.0 GHz, an improvement

in overall noise performance of
between 25% - 30% over the
original ATCA L/S receiver systems.
Jamie Stevens has also characterised
the beam patterns of the upgraded
ATCA antennas between |.| —

3.1 GHz. The primary beams are
symmetrical within 6%, independent
of frequency. These upgraded
receivers are now designated as
ATCA [6-cm receiver systems.

The third and final phase of the
project is an upgrade of the 6/3-

cm receiver systems which will
follow a similar development path
to the 16-cm receiver systems.

The provision of A$1471M from
Astronomy Australia Limited (AAL)
as part of the Education Investment
Fund (EIF) is funding the completion
of this phase of the project. The
AAL funding will commence in July
2011 ending in June 2013 when

the project will be completed. The
development of cryogenic

4 — 12 GHz LNAs is currently
underway. To ensure the feasibility
of the third phase of the project,
this work is being carried out

by CASS as part of the second
phase. Substantial progress

toward a suitable LNA has been
made with testing of a prototype
scheduled for early 2011.

|2GHz Low Noise Amplifier.

When completed, the upgrade

of the existing Compact Array
centimetre receivers will enable
the use of the full capability of

the Compact Array Broadband
Backend (CABB) at centimetre
wavelengths. The upgrade will
transform the piecemeal coverage of
the | — 12 GHz observing spectrum
delivering almost complete
coverage in two frequency bands

| —=3GHzand 4 - 12 GHz
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S-PASS: S-band Polarisation All Sky Survey

Ettore Carretti (CASS)

Abstract

The S-band Polarisation All Sky Survey (S-PASS) has mapped

the diffuse polarized emission of the entire southern sky with the

Parkes radio telescope at 2.3 GHz with a resolution of 9. Aimed

at investigating the CMB Galactic foreground and the Galactic

magnetic field, the project has required a special setup to cover

half a sky with such a resolution. The observations are now

completed and the data reduction is in progress. With their huge

spatial dynamic range (360° to 9') and high frequency, S-PASS

maps deliver a completely new view of the polarised sky showing

interesting new features and structures at all Galactic latitudes.

Here we are again two years later
to talk about the beautiful polarised
sky of S-PASS (see April 2009
issue). At that time S-PASS was 60%
complete and the data reduction
still in an embryonic stage, but the
first results were showing the high
potentiality of this project already.
Now, two years later, the survey

is completed and the resulting
maps s