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From the SPDO

The major milestone of establishing the
SKA project as a legal entity is within
sight. Drafting teams are working on the
final versions of the members agreement
and articles of association as well as
the business plan. Once incorporated,
the SKA company will take the project
through to the end of the pre-construction
phase in December 2015. Sufficient
funds have been pledged by prospective
members of the company to initiate the
operations of the SKA project office as
well as engineering work on the SKA
sub-systems in the institutes and their
industrial partners.
Between 17-21 October the SPDO hosted
the annual PrepSKA WP2 meeting. The
successful meeting reaffirmed the ongoing
commitment to a system engineering
approach and provided an opportunity for
WP2 participants to not only meet and focus
on results and achievements so far, but also
to prepare for the future.
Following the WP2 meeting, the SPDO is
now working towards the development of
the work breakdown structure (WBS) and
the statement of work (SOW) for stage one
of the pre-construction phase. During the
coming months representatives from various
participating organisations will work alongside
the SPDO to ensure that the WBS/SOW are
delivered in time for the issue of requests for
proposals for the stage one work.

The fourth sub-system conceptual design
review (CoDR) was held in Penticton in late
July on dishes and dish arrays. As with the
previous CoDRs, the project had to withstand
penetrating questions from the review panel,
but has now passed on to the next stage in
the system engineering process, developing
the system requirements for dishes and
the dish array. The next CoDR will be on
monitoring and control in November in Pune
(India), with the final CoDR on software and
computing now scheduled for January next
year.
Looking further ahead to 2012 and 2013, a
great deal of thought is going into structuring
the the first part of the pre-construction phase
engineering work.
The site evaluation process is also on track,
with submissions of information by the two
candidate sites received on schedule in
mid-September. Currently, expert panels and
consultants are assessing the submissions
and their reports will go to the SKA site
advisory committee as part of the latter’s
evaluation of the candidates later this year.
On the staff front, Lisa Bell and Neil Roddis
have left the SPDO for other jobs in the
university and industry respectively. Lisa
has been replaced by Greta Collins as
Office Manager while Neil’s task as Domain
Specialist in antennas, feeds and receivers is
being taken over partially by Peter Dewdney
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until the SPO starts recruiting new staff early
in 2012. We wish Lisa and Neil well.
This will be the last newsletter I contribute to
as Director. The Founding Board is seeking
an Interim Director to succeed me at the
end of the year when I step down after nine
years in this position. It has been a really
interesting time for me personally, and an
enormous privilege
to work with so many
talented individuals in
science, engineering
and management
in the SPDO and
around the world. I
hope to continue to
meet many of you on
other occasions in
the future.
Richard Schilizzi
Director

Project news
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SKA science

The SKA will help to resolve the mystery of the physics causing the acceleration of galaxies.

Paths to cosmology with the SKA
SKA surveys will look deep into the
Universe, and therefore probe deep into
the Universe’s history. They will allow us
to obtain, in great detail, information about
how the Universe has developed over
time. There are two broad questions we
can ask about the Universe’s evolution:
1) How quickly have the galaxies in the
Universe been moving apart at different
times in its history? We call this the
expansion history of the Universe.
2) Although the galaxies move apart on
average, ones which are close together
tend to clump into groups and clusters of
galaxies. How quickly have these clumps
of material been forming at different
times? We call this the growth history of
material in the Universe.

The answer to the first question is already
known to be strange – the galaxies are
accelerating away from each other, leading
to the idea that there is some type of
dark energy which is responsible for the
acceleration. An alternative possibility is that
the law of gravity is slightly different to the
one Einstein described – but if this is true, it
affects the result of the second question too.
SKA will provide accurate measurements
replying to both of the questions, and so help
to resolve the mystery of the physics causing
the acceleration of galaxies.
Researchers are already gaining experience
of the relevant types of measurements
with current telescopes, which is important
preparation for the more ambitious results
with SKA:
1. Forthcoming radio surveys
Several large new radio surveys are soon to
be carried out, including surveys with LOFAR
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(with a core in the Netherlands and stations
across Europe), the WODAN survey with the
Westerbork telescope (Netherlands), and
the EMU survey with the ASKAP telescope
(Australia). These are some of the pathfinders
and precursors for SKA.
Recently, Raccanelli et al. (2011) studied
whether measurements with these
forthcoming surveys will be useful to tell us
about dark energy and/or gravity. Three types
of information from these surveys turn out to
be important. The first is the pattern of how
radio sources cluster together; this tells us
rather directly about question 2.
The next approach involves scrutinising
the cosmic microwave background, the
microwaves from the early Universe which we
can see in every direction. There is a slight
increase in frequency of these microwaves
in directions where there are more-thantypical radio sources; this effect is a result of
the gravity near the radio sources, which is
changing with time.
Finally, we can look for slight differences
in the number of distant radio sources in
particular directions, and compare to the
number of nearby objects in those directions.
The gravity of the nearby objects bends the
light from the distant objects, changing their
apparent brightness and number.
Combining these approaches, Raccanelli et
al. show that these forthcoming pathfinders
could improve our knowledge of dark energy
parameters, and gravity parameters on large
scales, by at least a factor of two. This team
is now making similar predictions for the SKA,
where the improvement is expected to be
dramatic.
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2. A cosmic yardstick
One of the most important methods which
SKA surveys will use to map out the cosmic
expansion history and determine the
properties of dark energy is baryon acoustic
oscillations (BAOs). These are a ‘standard
ruler’ imprinted in the distribution of galaxies,
which corresponds to a small preference
for pairs of galaxies to be separated by a
certain distance. This preferred separation
actually represents the echos of sound
waves in the plasma of the early, hot, dense
Universe, and may be accurately calibrated
using observations of the cosmic microwave
background radiation. The standard ruler may
be applied by measuring the pair separations
of billions of galaxies mapped out by SKA
surveys, hence constructing the relationship
between distance and redshift describing the
cosmic expansion.
Results from optical galaxy redshift surveys
in the last few months have allowed the
first BAO Hubble diagram (distance-redshift
curve) to be produced, which can be
compared with analogous measurements
using Type Ia supernovae. In particular, the
WiggleZ dark energy survey at the AngloAustralian telescope has published distance
measurements using BAOs at redshifts
z=0.44, 0.6 and 0.73 (Blake et al. 2011),
extending earlier results from Luminous Red
Galaxy surveys at z=0.2 and z=0.35 (Percival
et al. 2010). A detection of the baryon
acoustic peak in the 6-degree field galaxy
survey has also recently been announced
(Beutler et al. 2011), adding a further data
point at z=0.1.
Blake et al. (2011) compare the cosmological
parameter measurements from BAO and
supernovae datasets, showing that the two
approaches produce consistent results for
the cosmological model with comparable
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precision, favouring a spatially-flat Universe
dominated by a cosmological constant
which is responsible for the accelerated
expansion. This result is important because
the supernovae measurements include
uncertainties about variations in the nature
of nearby and distant supernovae, and
dustiness of the host galaxies. Although
these have been very carefully quantified
in supernovae analyses, the confirmation
from independent BAO measurements have
increased our confidence in the existence
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of dark energy as a real entity. However, the
puzzle still remains to explain the amplitude
of the cosmological constant in the context
of fundamental physics. SKA is well placed
to make a major contribution to solving this
puzzle.

David Bacon and Chris Blake
SWG

Measurements of the distance-redshift relation, from baryonic acoustic oscillations, luminous red galaxies and supernovae.
The results are compared to a fiducial flat cosmological model with matter density equal to 0.27.
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Industry participation

SPDO personnel and SoMI partners at the PrepSKA WP2 meeting in Manchester in October (l to r): Phil Crosby (SPDO), Peter
Matthewson (BAE Systems), Richard Schilizzi (SPDO), Tony Kinghorn (Selex-Galileo), Gerlinde Bedoe (NSN), Ian Kennedy
(CISCO), Jan Blommaart (IBM) (not shown) (Credit Phil Crosby).

Recent industry engagement activities
have been dominated by the PrepSKA
WP2 meetings in Manchester, UK, where
the fifth SKA SoMI was signed with Selex
Galileo. Recent news also includes reports
on a series of meetings with industry
resgarding project requirements.

SKA SoMI partners

The SPDO is pleased to announce the
signing of a fifth Statement of Mutual Interest
(SoMI) with Selex Galileo (a UK subsidiary
of Finmeccanica, Italy), represented by Tony
Kinghorn and colleagues. The four existing
Statement of Mutual Interest (SoMI) partners,
IBM, Nokia-Siemens, BAE and CISCO,
represented by senior personnel from their
respective firms, also attended the meeting.
An informal industry evening event allowed
convivial discussion with industry, and
explored opportunities to draw on the SoMI
arrangement. One SoMI partner remarked
“What other project would stimulate these five
leading companies to be seated around the
same table!”.

The SPDO is pleased to announce the signing of a fifth
SoMI with Selex Galileo. Richard Schilizzi (SPDO) and
Tony Kinghorn (Selex-Galileo).

Project news
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The BAE-SPDO team at the BAE Chairman’s Award ceremony.

PrepSKA WP2 meetings in
Manchester, UK

Peter Dewdney (SPDO Project Engineer)
gave several talks mentioning the forthcoming
Pre-construction PEP Work Packages, and
how these are being developed.
The participation of industry at WP2 permitted
delegates to discuss the challenges and
opportunities of technologies for the SKA, as
well as programmatic approaches.
Dr. Corrado Perna (PrepSKA WP5 LeaderINAF) presented the final draft of the
document ‘Towards a procurement strategy
for the SKA’, complemented by Phil Crosby’s
talk describing the proposed ‘Industry global
capability assessment process’. These
documents are available on request.

Recognition of industry
engagement success

Phil Crosby and Georgina Harris, with BAE
Systems personnel, were joint recipients
of a Chairman’s Award at a gala event
in Portsmouth in October. The award
recognised successful early engagement of
industry with a mega-science project through
the development and exploitation of a SoMI.

Rutherford Innovation Showcase,
New Zealand
In September, Phil Crosby represented
the SPDO at the Rutherford Innovation
Showcase. The two-day SKA sessions in
Wellington, NZ, drew together science and
industry participants to discuss research
and industry contributions and opportunities
associated with the SKA. The format of the
event was a first day of SKA industry and
science workshops, followed by a second
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day for business matching activities, and
extended sessions in specific interest areas,
such as:
• Energy efficient parallel computing
• Big data, real time data analysis and
ontology engineering
• Energy efficient and sustainable data
centres
• SKA industry engagement

News in brief

An updated version of the SKA Industry
Engagement Strategy (ver2.2) is now
available on the SKA website www.
skatelescope.org.
Proposals are underway for the formation of
a Spanish industry group led by Dr. Lourdes
Verdes-Montenegro (Instituto de Astrofísica
de Andalucía – CSIC).
Phil Crosby, working alongside Georgina
Harris, SPDO Power Specialist, is to focus on
a survey of industry players in the renewable
energy sector, to form a technology options
map.

Phil Crosby, Manager – Industrial
Participation Strategy
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Outreach update
Welcome to the evaluation issue! We
want to determine the usefulness, quality
and impact of SKA outreach. Please help
us plan for the future by completing this
quick online survey.
www.surveymonkey.com/s/RGTBKD2
In other news the second SKAnimals
comic is now ready, SKA public
engagement goes down well at Jodrell
Bank Discovery Centre and we have
provided you with a complete list of all
outreach materials.

Hot off the press: The
Adventures of SKAnimals 2

The latest Adventures of SKAnimals comic
is now available to download from the SKA
website: www.skatelescope.org/mediaoutreach/ska-comic/
In this, the second issue of SKAnimals, Macy
mouse gets more than she bargained for
when she stows away on a truck carrying
optic fibre cable to the SKA site.

SKA outreach survey

The survey takes about five minutes to
complete. It asks questions relating to the
outreach initiatives developed by the SPDO
and requests suggestions for improvements
and additional resources. The survey also
asks about perceptions to the SKA project.
The results will be used, along with existing
quantitative data, to help plan outreach
provision for 2012.
The latest adventures of SKAnimals comic is now
available to download from the SKA website.

Help us evaluate SKA outreach by completing the online
survey: www.surveymonkey.com/s/RGTBKD2

The Adventures of SKAnimals follows four
animal friends, and their teacher Bryan, at
a school in the desert as construction of the
SKA begins. The comic series is designed
to give 9-14 year olds an introduction to the
SKA, show what the telescope will look like,
what it will do and what the benefits will be.
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SKA week at Jodrell Bank
Discovery Centre

SKA week was held at the new Jodrell
Bank Discovery Centre, UK between 2226 August, during the busy summer holiday
break. The event offered the public a chance
to find out more about the SKA, make mini
paper SKA antennas, and hear about plans
for the new SKA project office that will be built
at Jodrell Bank in 2012.
SPDO engineers Duncan Hall, Tim
Stevenson and Neil Roddis attended the
event which attracted a mix of visitors of all
ages and backgrounds.
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“We are keen to emphasise that, not only
does the SKA project represent the future
of radio astronomy, it is also of economic
significance globally.” said Kobus Cloete,
SKA Project Manager, who spoke to the Duke
about managing the SKA project from Jodrell
Bank.
Prince Andrew praised the impending arrival
of the SKA headquarters, saying it is an
example of the world-leading research going
on at the site. He said: “It is going to be an
incredibly important instrument, testing even
some of Einstein’s theories”.

The Duke of York visits the future
location of the SKA project office
On 7th October, HRH the Duke of York
visited Jodrell Bank Observatory. Prince
Andrew toured the Observatory and met with
university staff along with members of the
SKA Program Development Office team.

Kobus Cloete, SKA Project Manager, meets Prince
Andrew at Jodrell Bank Discovery Centre to discuss plans
for the future SKA Project Office.

Duncan Hall, SKA Domain Specialist in Software and Computing, chats with visitors at the Jodrell Bank Discovery Centre
during SKA week.
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What outreach materials are
available and how do I find
them?
We want to make sure that everyone knows
what outreach resources exist and how to get
hold of them.
Here is the complete list.
Available to download from the media and
outreach page of the SKA website:
• SKA science animation
• General SKA animation (showing antenna
close-ups)
• Images
• Factsheets
• Brochure
• Leaflet with poster on reverse
• SKA comic
• SKA posters (timeline, science or general
overview)
• Newsletter
• Brand guidelines
Available on request from the SPDO:
• Conference stand and individual banner
stands
• Interactive touch screen iTable
• Electronic pdf of the comics with blank
speech bubbles for translation
• Print copies of the brochures
• Print copies of the leaflet with poster on
reverse
• Print copies of the factsheets
• SKA document folders
• SKA branded pens
• SKA branded mini mice
• SKA branded laser pointer and torch pens
• SKA branded mints
Available elsewhere online:
• Flickr image library
• Facebook

•
•
•
•

Twitter
YouTube channel - SKA TV
Wikipedia
Scholarpedia

Please let us know what else you would
like to see by completing the survey: www.
surveymonkey.com/s/RGTBKD2
Over the next few months, there will be
reduced outreach activity. I will be away from
the UK but during the period that the SPDO
is without an outreach officer all outreach
resources will remain available on the SKA
website. Updates to the website will continue
to be carried out by the SPDO. There will
be SPDO contact details on the website to
deal with outreach related enquiries and
the outreach committee contact details will
continue to be listed.
Jo Bowler
Outreach Officer

News from around the world
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Australia and New Zealand

Clockwise: Perth Lord Mayor Lisa Scaffidi, the Hon. John Day (Minister for Science & Innovation), Prof. Lyn Beazley (WA Chief
Scientist), students from Ardross Primary School, Professor Peter Quinn (Director of ICRAR), Prof. Graeme Wright (Acting
Vice-Chancellor of Curtin University), Dr John Morgan (ICRAR Researcher) and Ms Jacinta Delhaize (ICRAR PhD Candidate) .
Image Credit: ICRAR

Recent highlights for the anzSKA team
include: the launch of community
computing initiative, theSkyNet,
successful tests of the first full-sized
ASKAP PAF, scientists meet to discuss
SKA-low in Perth, and the SKA features in
Australian National Science Week and the
NZ school curriculum.

theSkyNet: Community
computing project launched

A community science initiative, theSkyNet,
based on the concept of distributed
computing was launched recently in Western
Australia. The initiative is an opportunity for
the general public to offer ‘spare’ computing
power to provide a secondary resource to
complement supercomputers such as those
at the Pawsey Centre in Perth (the primary
data processor for future telescopes such
as CSIRO’s ASKAP). By tapping into this
processing potential, theSkyNet will form
a network of thousands of computers and

allow certain tasks to be performed that might
otherwise be impossible due to high demand
placed upon supercomputing resources.
theSkyNet is a global initiative, developed
through a collaboration between ICRAR
and UK-based eMedia Track, with support
from the Western Australian Department of
Commerce.
For more information: http://www.theskynet.
org/

ASKAP’s PAF Parkes testbed
facility success

CSIRO’s novel phased array feed (PAF)
receiver system has successfully passed first
testing using an ASKAP testbed antenna. The
ASKAP PAF is the first full-size chequerboard
receiver built for radio astronomy; it is a
revolutionary ‘radio camera’ with the ability to
simultaneously sample large areas of sky.

News from around the world

Following successful ‘ground’ testing, the PAF
was installed onto the 12-metre Patriot dish
which acts as a testbed antenna for ASKAP.
The team declared ‘first light’ using the bright
quasar PKS 1934-638, when the PAF was
successfully correlated with CSIRO’s Parkes
64 m telescope.
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pathfinders like the Murchison Widefield
Array (MWA), has helped prepare A–NZ for
involvement in the SKA pre-construction
phase.

Testing the PAF on an actual antenna allows
comprehensive testing of the PAF end-to-end
system capability in a controlled Observatory
environment, which is a crucial step before
installation of the first ASKAP PAF on an
antenna at the MRO in the coming months.
L-R: Prof Michael Garratt (ASTRON General Director),
Prof Peter Hall (ICRAR Deputy Director, Engineering),
Prof Jeanette Hacket (Vice Chancellor, Curtin University),
Prof Peter Quinn (ICRAR Director) and Prof Phil Diamond
(CSIRO Astronomy and Space Science Chief) at the path
to SKA-Low workshop.

Mid West radio-quiet zone
strengthened in support of radio
astronomy

Installation of the PAF on the Parkes testbed facility
was successfully completed in July; sky testing will be
performed before the next PAF is sent out to the MRO.
Image Credit: Aidan Hotan, CSIRO.

Top scientists in WA to talk SKA
As the SKA approaches pre-construction
phase, more than 75 researchers from nine
countries met in Perth, WA, to discuss the
science, technical design, performance and
implementation plan for the low-frequency
aperture arrays – antennas that allow the
SKA to detect low-frequency radio waves
from objects throughout the Universe.
Involvement in international programs
such as the Aperture Array Verification
Program and development of low frequency

To support the development of a worldclass astronomy facility and enhance radio
astronomy activities taking place at the
MRO, the Australian Communications and
Media Authority (ACMA) announced in July
enhanced protection for the Mid West Radio
Quiet Zone (RQZ).

Currently home to ASKAP and the Murchison
Widefield Array (MWA) SKA pathfinder
projects, the MRO is also A–NZ’s candidate
core site for the SKA project. The new
Frequency Band Plan provides greater
legislative certainty for the levels of technical
protection in place since 2005, and extends
the frequency range of the Mid West RQZ.
For more information: www.acma.gov.au/
WEB/STANDARD/pc=PC_410097
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Stars Align for Murchison
Astrofest

During the 2011 Australian National Science
Week, one of the best star shows in Western
Australia took place with the launch of the
inaugural Murchison Astrofest in the remote
Murchison region.
The Murchison Shire is often referred to as
the ‘Shire with no town’, because no gazetted
town site exists within the Shire (the only one
in Australia where this is so). Visitors from as
far as 13 hours away came to visit the Shire
and take part in various activities during the
Astrofest.
National Science Week involves an incredible
range of activities and events across the
full range of sciences. This year the SKA
played a significant role in demonstrating the
possibilities that astronomy and engineering
offer to budding scientists. SKA talks and
presentations were certainly well-received in
the Murchison.

The SKA comes to NZ
classrooms

NZ schools are gearing up to educate
students across the country about the SKA,
with the release of educational resources that
will use the telescope project as an important
contextual teaching tool across a range of
subjects. The initiative, driven by the National
Science-Technology Roadshow, will take
advantage of the great opportunity that the
SKA provides to excite passion for science
and technology in the younger generations.
As news of the SKA spreads across NZ,
these resources will provide great support to
nurture a future generation of scientists and
engineers.
For more information see www.ska.gov.au.
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Africa
Since the very successful series of
meetings in Banff, the South African
SKA project team has had a full agenda,
with activities ranging from MeerKAT
design reviews to the preparation and
submission of South Africa’s proposal to
host the SKA. The Karoo radio astronomy
reserve has become a hive of scientific,
engineering and technical activity.

Team members participated fully in
the science, engineering and industry
engagement meetings, and a live
demonstration of KAT-7 operations proved
popular. Anita Loots and LJ du Toit attended
the SKA receptor CoDR in Penticton after the
Banff meetings, where they presented the
MeerKAT antenna and receivers.

Banff

A large delegation, including representatives
from our African partner countries, attended
the 2011 SKA Forum and associated
meetings in Banff. Minister of Science
and Technology, Naledi Pandor, and SKA
South Africa project director, Dr Bernie
Fanaroff, gave presentations that affirmed
Africa’s commitment to the SKA project, and
highlighted technical advances being made
by the project team, infrastructure installation
at the Karoo site, and the development of
capacity in radio astronomy throughout Africa.

Jason Manley (left), digital engineer in the MeerKAT
project team, using a scale model of the MeerKAT
antenna to explain the advantages of the Gregorian offset
optical configuration to Nobel Laureate John Mather
(right).

Submission of SKA site proposal

Delegates at the SKA Forum in Banff sampling South
African wine at the SKA South Africa exhibit.

After months of preparatory work, the
South African response to the Request
for Information issued by the SKA Site
Selection Group was completed before the
15 September deadline and uploaded to
the SPDO ftp site. The 150 page summary
report is based on thousands of pages
of documentation sourced from diverse
organisations and contractors. Detailed
infrastructure plans, including delivery
schedules and costs, were developed in
collaboration with consulting engineers
Aurecon and the relevant utility companies,

News from around the world

service providers and industries (including
submarine cable operators). Other sections
or the proposal were based on commissioned
reports prepared by financial experts,
lawyers, risk analysts, and a wide range of
other specialists. The information in the site
proposals will provide valuable input into the
SKA planning process.
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the MeerKAT (and SKA), and several niche
science projects are planned early in 2012.

An L-band image of the radio galaxies PKS 1610-60.5
and PKS 1610-60.8 made with the KAT-7 telescope fitted
with seven cryogenically cooled receivers. Data reduction
was done using the CASA package.

Dr George Nicolson, founding Director of HartRAO,
having just proof read the last section of the final draft of
the South African proposal to host the SKA. Moments
after this picture was taken the final version of the
proposal was uploaded to the SPDO ftp site.

KAT-7 progress

The KAT-7 prototype array has advanced
to the stage where commissioning science
observations are being made routinely,
and the instrument is now becoming an
operational facility with users asking for time
allocations. All seven receivers are now
cryogenically cooled, providing a significant
improvement in sensitivity and stability.
The CASPER-based correlator and the
control and monitoring software are fully
commissioned, and the installation of the
10 Gb/s data link to the site allows convenient
remote operation from the Cape Town project
office, including data download. Some of
the MeerKAT Large Survey teams will be
testing backend hardware and software on
the array in preparation for implementation on

MeerKAT telescope PDR

The MeerKAT project achieved a significant
milestone during the week of 18-22 July when
an expert review panel completed a detailed
Preliminary Design Review (PDR) of the
telescope. “The panel unanimously concludes
that the PDR has been successfully passed
and congratulates the project teams” was
the summary statement from the panel,
chaired by Marco de Vos, at the PDR
conclusion. The panel members all have
a deep understanding of radio telescopes
through their involvement in projects such
as the GMRT, EVLA, ALMA and LOFAR.
The PDR is an important milestone verifying
that the system design satisfies the system
requirements. It establishes the design
baseline, from which the requirements of
the various subsystems are derived. The
panel confirmed that the MeerKAT is a true
precursor to the SKA, and that the PDR
documentation would be a valuable resource
for the SKA developer. This successful PDR
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Dr Richard Lord, system engineer for KAT-7, gave the MeerKAT PDR panel a tour of the instrument in the Karoo radio astronomy
reserve. From left to right: Rick Perley (NRAO), Tim Stevenson (SPDO), Peggy Perley (NRAO), Peter Hall (CIRA), Paul Alexander
(Cambridge), Marco de Vos (ASTRON), Richard Lord and Thijs de Graauw (ALMA).

has given the MeerKAT team the confidence
and impetus to continue with detailed design
work.

MeerKAT infrastructure CDR

Another important milestone for the MeerKAT
was the successful completion of the
infrastructure Critical Design Review (CDR),
held at the offices of the consulting engineers,
Aurecon, in Pretoria from 19-21 September.
The panel, which included Dave de Boer from
UC Berkeley, were given detailed plans of the
buildings, power conditioning and reticulation
systems, and data transport systems that are
critical for the operation of a radio telescope.
Particular attention was given to RFI and
EMC issues, reliability, and construction and
operation costs. Consideration was also
given to the infrastructure requirements of
other instruments, such as PAPER (which
has recently expanded to 64 elements), that
share the site with MeerKAT. All possible
sources of RFI, such as the rotary UPS units,
workshops and the array processor, are

contained with a buried bunker with shielded
walls. In addition, these components of the
telescope are located behind Losberg hill,
providing additional RFI and EMC shielding of
the MeerKAT and potential SKA site.

News from around the world
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Canada
PrepSKA WP2 work in Canada continues
its focus with research and development
on composite reflectors, focal plane,
phased-array feeds, digital systems
at NRC-HIA, and low-noise amplifiers,
analogue-to-digital converters, and multidimensional signal processing at the
Universities of Calgary and Victoria.

NRC-HIA
Advanced Focal Array
Demonstrator

The Advanced Focal Array Demonstrator
(AFAD) project aims to construct a phasedarray feed that will meet the science
objectives of the SKA. Rather than using
current-generation components, this project
utilises techniques expected to be commonplace (and cost-effective) towards the end of
this decade. For example, we will be using
a direct-sampling receiver architecture.
This type of receiver does not perform
any frequency conversions in the analog
domain, rather the signals are amplified,
filtered, and then directly sampled, leading
to a simple signal flow. Further processing,
such as filtering or frequency shifting, is
performed in the digital domain. However,
with an input band of 0.7 to 1.5 GHz, this
requires a sampling rate of 3 GS/s. Analogto-digital converters (ADCs) of this speed are
expensive and power hungry, but we expect
this to change quickly due to commercial
demand for software-defined radios.
We have recently completed a prototype
of the analog signal chain and design of
the digital receiver has begun. A design of
an integrated antenna element/Low Noise

Amplifier (LNA) is continuing and will use
simulated s-parameters obtained from
collaborators at l’Université Catholique de
Louvain (Belgium). The AFAD beamformer
is based on the Kermode FPGA board (see
digital section).

Digital systems

The major focus of recent digital design work
has been on KERMODE, a multi-FPGA high
performance board to be used for a broad
range of DSP applications. Recently, the
board design underwent a detailed internal
review, and the resulting board modifications
incorporated. Concurrently, the use case for
beamforming has been refined (to be used in
AFAD) and the case for broad-band coherent
de-dispersion and pulse searching is being
considered.

Composite reflectors

The Dish Verification Antenna design work
continues. The recent focus was on resolving
questions raised during the Concept Design
Review in preparation for the Preliminary
Design Review in early October. It is
anticipated that procurement of the mold for
the 15 m offset Gregorian reflector will be
initiated before the end of 2011.
In early October, the TDP had to withdraw
from the construction phase of the DVA due
to funding constraints. The team at NRCHIA has put together an alternative project
plan, with construction planned for DRAO in
Penticton, BC.
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Low-noise amplifiers

Philippo Rossi, a PhD student at UVictoria,
working with engineers at HIA-Victoria, has
been awarded an NSERC grant to spend 2
month in Taiwan. He spent July and August
in Taipei at the Academia Sinica Institute of
Astronomy and Astrophysics learning how
to design MMICs on a GaAs substrate using
the WIN foundry process. A 4-12 GHz design
has been submitted for fabrication. Once
expertise is developed, a differential
1-10 GHz MMIC LNA will be designed for the
WBSPF.

A time-based 5GS/s 4-bit ADC has been fabricated.

Wideband single pixel feed
(WBSPF)

At the Dish CoDR, held at HIA-DRAO in
Penticton, simulation results of the improved
version of the WBSPF tested by Emily
McMilin in early 2010 were presented. In a
few weeks, a prototype will be fabricated and
measured in order to confirm the simulation
results.

University of Calgary

Two receivers, each consisting of an LNA and 50dB
gain stage, have been fabricated.

Receiver subcomponents &
LNAs

Two receivers, each consisting of an LNA
and 50 dB gain stage, have been fabricated
in TSMC 65 nm GP CMOS process. Tests
of these receivers will commence in late
September.

ADC progress

A time-based 5 GS/s 4-bit ADC with
0.43 V differential input voltage range has
been fabricated and is ready for testing which
will commence early October. Testing of a 10
GS/s 40 mW 4-bit ADC has started. The ADC
appears functional with more detailed results
expected later this year.

Testing of a 10GS/s 40mW 4-bit ADC has started.
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CyberSKA

Significant progress has been made on
CyberSKA (www.cyberska.org),
exploring the cyber-infrastructure needs
of data intensive radio astronomy on
route to the SKA. Services have been
strengthened and or developed in the
areas of collaboration, data management,
processing and visualisation. Most prominent
are the integration of a new distributed data
management system, a new visualisation tool
that runs remotely where the data resides but
can be accessed and controlled seamlessly
via the web, support for measurement set
data in addition to FITS data, and several
new third party applications.
International membership of the CyberSKA
portal has nearly doubled since last
November to almost 200 members. Several
SKA Pathfinder survey projects are making
active use of the site, including PALFA and
GALFACTS, that both acquire data from the
Arecibo Observatory and Deep Polarisation
Field surveys that acquire data from the
EVLA and GMRT.
A new industry partnership was established
with Calgary Scientific, a company that
specialises in advanced visualisation
solutions and web-enabling technologies. It
is through use of their PureWeb technology
that web-based access to the remotely run
visualisation tool has been made possible.
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China
Members of the Chinese group joined
the dish concept design review (CoDR)
in the Dominion Radio Astrophysical
Observatory (DRAO), Canada from
July 13 – 15 2011. Among the CoDR
presentations four talks were given on the
Dish Verification Antenna, China (DVAC),
which covers many aspects of SKA
requirements. The 6th Working Meeting
of Joint Radio Astronomy Technology
Laboratory (JLRAT) was held in the
National Astronomical Observatories,
China (NAOC) observation base in Beijing
from August 25 – 26 2011. The overall
direction, budgets and work for the five
core SKA groups were discussed.

Chinese attend dish CoDR

The dish concept design review (CoDR)
meeting took place in Dominion Radio
Astrophysical Observatory (DRAO), Canada,

from July 13 - 15, 2011. Four talks were
provided from China on the DVAC (Dish
Verification Antenna, China), which covered
many aspects of SKA requirements, e.g.
the DVAC concept description, the DVAC
concept logistical engineering, risks and their
mitigation, and cost estimates.

The 6th working meeting of
JLRAT held

From August 25 - 26, 2011, the 6th Working
Meeting of JLRAT (Joint Radio Astronomy
Technology Laboratory) was held in the
NAOC observation base in the north of
Beijing. The deputy head of the leading
group and co-director of the laboratory,
together with other chief engineers and group
members, attended the meeting. Updates
were given on the dish CoDR in Canada in
relation to the DVAC project. Heads of the

Chinese astronomers and engineers join the SKA dish CoDR meeting in Canada.
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The 6th JLRAT meeting on Chinese involvement in the SKA project.

work groups reported on progress and plans
of JLRAT. The direction of the five core SKA
groups, the DVAC and PAF, special budgets
and recent work arrangements on the SKA
project were also discussed.

Excavation of the FAST site
progresses well

The monthly construction schedule at the
FAST site was acheived thanks to the joint
efforts and close coordination of all involved
to ensure ongoing construction safety while
maintaining quality and controlling cost. The
biggest obstacle of the project so far has
been the construction of the access roads.
These have now been built and provide acess
to two regions, Dawodang and Shuiyandang.
At the FAST site, several construction jobs
- the reflecting surface, circular checking
road, maintenance roads, and construction of
access roads to the feedback tower - began
at the same time. The base of the feedback
tower has now almost been dug. The circular

checking road and the supplementary section
of the road in the masonry wall have also
proceeded well along with the digging of the
reflecting surface. The preparatory work for
the construction of temporary facilities and
the construction of the tunnel entrance are
now underway.
The end of August, 2011, marked the half
year point of the FAST digging work. Adverse
conditions have needed to be overcome
and steps have been taken to ensure safety.
Despite this, the project continues to work at
full capacity. Ancillary works (including slope
protection, dangerous rock treatment and
drainage systems) are proceeding well. With
the joint efforts of every unit involved, there
have been no quality or safety incidents in
construction site.
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Excavation of the FAST site in progress.

FAST experts visit US telescopes

On 28th July 2011, four FAST reflecting
surface experts on the visited the Green Bank
Telescope (GBT) at NRAO, in the US. In
addition to going into the base of the 110 m
telescope they also visited the machine shop,
electronics lab, microwave darkroom and the
control room. Discussions with the technical

FAST experts visiting GBT telescope.

staff of the GBT, resulted in many useful
suggestions and helpful advice regarding the
reflecting surface system and follow-up work
on the active reflector.
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Europe
Aperture arrays

Lots of activities have taken place recently in
the aperture array framework or in connection
to it. The AA concept design review was held
from 19-20 April in the Schiphol area. This
is one of a series of subsystems reviews
following the successful delta system concept
review last February. An impressive amount
of material was presented to the reviewers
and as a key conclusion AAVP successfully
passed the AA-low part of the review as the
first major milestone. The AA-mid required
additional attention and a delta CoDR is
planned soon. Reports are available through
the SKA-wiki ( http://wiki.skatelescope.org/
bin/view/Main/WebHome ) and through the
AAVP office secretary@ska-aavp.eu.
A month after the AAcCoDR the workshop
‘growing demands on connectivity in RA
from VLBI to SKA’ was held from 24-25 May

in Aveiro in Portugal organised by IT (in
particular by Domingos Barbosa) in close
cooperation with JIVE/NEXPreS, SPDO and
AAVP. Among the speakers were presenters
from Industry, MeerKAT, ASKAP and JIVE
and of course from the SPDO through which
an excellent overview emerged regarding
near and future high performance network
possibilities and requirements. The talks
(pdfs) are available from the program web
page for further reading at: http://www.av.it.
pt/workshops/program.html .
In September the SKA/AA-low workshop
was held in Perth, W.A. from 6-9 September
organised by ICRAR and in particular Peter
Hall. The Perth Zoo was chosen not only as
an interesting location stimulating break-out
conversations, but also as inspiring and well
arranged meeting place. An impressively
large and interested international group of

The first pulsar measurement with the Nançay EMBRACE station
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The geometrica layout of EMBRACE

scientist and engineers turned up presenting
the SKA, the scientific aspects of
AA-low including an update of the science
requirements, the technical aspects of
possible AA-low realisations as well as the
impressive status of LOFAR and MWA. For
more information see http://www.icrar.org/
news/ska-low
Developments for the AAVP AA-mid and
low subsystems progressed rapidly. These
include prototype antennas for potential
wideband SKA-low applications in particular
from groups at Cambridge, ICRAR and
INAF; see also the workshop presentations
mentioned earlier. With regard to AA-mid, the
EMBRACE team at the Nançay Observatory
succeeded in August in observing the pulsar
B0329+54 using the Artemis backend
(Courtesy: U. Oxford), view the pictures
and the poster shown at the recent WP2
workshop held in Manchester online:
http://www2.skatelescope.org/indico/getFile.
py/access?sessionId=28&resId=0&materialId
=0&confId=107
Moves are made to define the specifications
for the AAVS2 verification machine and
Ilse van Bemmel as AAVP verification
scientist succeeded in finishing a first go
on the scientific merits (workname EMMA)
besides the demonstration of the technical
maturity of aperture arrays and the key role

in understanding and tackling the calibration
issues for these aperture array systems.
Presently arrangements are made for the
convergence AA workshop to be held in
Dwingeloo in December 2011. Called ‘taking
the AA programme into SKA pre-construction’
it aims to get an update of the DRM and
requirements for SKA phase 1 and an
update of the AA-low and AA-mid status and
technical and scientific progress as input to
the next SKA phase i.e. the preconstruction
phase.
For details of the workshop consult: www.
astron.nl/aavp2011

APERTIF

The APERTIF SKA pathfinder is rapidly
approaching its critical design review, which
is planned for early 2012. After passing
this review, the hardware procurement will
commence. The upgrade of the first six
dishes is planned for early 2013.
Many performance tests of prototype
hardware have successfully demonstrated the
performance of the APERTIF phased array
feed: high sensitivity over the entire APERTIF
frequency range and field of view, 75%
illumination efficiency, elimination of standing
waves and a dual-beam pulsar observation.
This has provided sufficient confidence in
the design to enter the final step of hardware
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development: design for manufacturing.
This includes fine-tuning of the performance,
addition of monitoring and control circuits,
and optimisations for maintainability and easy
production. Meanwhile, the site preparation at
the WSRT has started with the installation of
fibre-optic cables to all telescopes. Firmware
development of the UniBoard-based
beamformer is showing steady progress.
The first data is successfully flowing from the
ADC’s, through a backplane into the FPGA’s
at full speed. The experimental verification
of polarimetric calibration schemes has
started and initial results demonstrated

The APERTIF prototype system mounted for full system
integration in one of the 25 m Westerbork array dishes.

the capability to detect polarised emission.
The monitoring and control software and
the offline processing will maximally re-use
existing LOFAR and WSRT software. For
example, in the investigation of the APERTIF
postprocessing, WSRT data was recently
taken and run through a LOFAR BBS
pipeline.

Early October an important milestonewas achieved whereby
two analogue input signals from the Analog-Digital Unit
(connected on the right) were captured into the 4 GByte
DDR3 memory on the UniBoard (left). This board will be
used to capture and process the APERTIF signals.
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JIVE/VLBI

Following a successful first year review,
the JIVE-led project NEXPReS is now in its
second year. Progress is being made in the
activities that enhance the current practice
of e-VLBI. One of the main objectives is to
add simultaneous recording to e-VLBI data
streaming, boosting the robustness and
flexibility of e-VLBI. Progress has also been
reported in the implementation of so-called
bandwidth-on-demand protocols, which
dynamically allocate data streaming paths.
A recent highlight is the first demonstration
of e-VLBI with the SFXC software correlator
at JIVE. At the same time the UniBoard
project is starting to test the prototype
with test data. In this project RadioNet
partners are collaborating to develop an
FPGA-based platform for radio astronomy
related processing, such as correlation and
beamforming.

LOFAR

Commissioning of LOFAR’s imaging mode
is proceeding well, with exciting progress
being made in the handling of directiondependent effects in the imaging stage. Much
of the recent activity is primarily focused on
the Multifrequency Snapshot Sky Survey
(MSSS), which is now beginning regular
observations (as of November 2011). The
goal of MSSS is to fill the initial LOFAR
Global Sky Model (GSM), by developing a
source catalogue covering the range
30-160 MHz. Early science results from
the ongoing commissioning period were
highlighted at a recent conference in the
Netherlands this September (http://www.
astron.nl/lofarscience2011), which was well
attended and demonstrated the broad range
of topics that are being worked on. This
included the first demonstration of a hightime-resolution, tied-array survey mode with
127 beams, enough to completely cover the

31

individual 5.5 degree LOFAR station beam
in the high-band. The three examples shown
here bear witness to the fact that LOFAR
is nearing the point where its first, basic
modes are ready to go into regular production
observing. The extended processing cluster,
CEP-2, is now in regular use, greatly
facilitating the throughput of data. And last
but not least, the last of the current batch of
international stations, at Onsala, Sweden,

The Crab Nebula observed by Wucknitz et al. using
just 10 LOFAR stations at 115-160 MHz, including
international baselines to resolve the central pulsar. With
the full array of 48 stations, the image quality is expected
to improve still further.

was rolled out over the summer and was
formally dedicated on 26 September 2011.
Key LOFAR results will also be presented in a
special session of the American Astronomical
Society meeting in Austin this January - you
won’t want to miss it!

Pulsar detection demonstration by Hessels et al. using an
18-beam tied array formed using the added signals from
all High Band Antennas of the six LOFAR stations located
on the innermost 300 m area called the Superterp.

Detection by ter Veen et al. of the radio emission generated by the impact of a high energy cosmic ray on the Earth’s
atmosphere. The colour scale (spanning little more than 600 nanoseconds) denotes the arrival time on the individual Low Band
Antennas located on the LOFAR Superterp, as measured with the Transient Buffer Boards.

Visit the meetings calendar page to find out what
SKA-related meeting are coming up. More details

