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SKA will track the evolution of magnetic fields in galaxies and
clusters of galaxies.

In this the first of a series of feature articles
highlighting SKA development and future science, I review the original motivation for the
SKA and the key areas of physics and astronomy that have been chosen as priorities. The
concept for the SKA grew out of multiple, independent suggestions in the early 1990s for a
large “hydrogen telescope”. With the notable
exception of the 305 m… Read more

The newly established
WP2 management team,
led by recently appointed
Project Manager, Kobus
Cloete, will provide overall coordination of global
SKA engineering activities.

Really significant progress has been made
across the board since
the publication of the
last newsletter.
One of the critical
Richard Schilizzi,
events was the first maDirector
jor external engineering
review of the SKA in February, the results of which provided a strong endorsement of the systems engineering
structure being pursued.

However, the review panel noted that
it would be beneficial for the project to
baseline the science and engineering
concept for the SKA earlier than originally planned... Read more

The primary activities of
the Science Working Group
(SWG) have focused on the
SKA 2010 Conference, assessment of the possible
science for the first construction phase, or Phase
1, and support for the SKA
System Conceptual Design
Review (CoDR).

There has been a great
deal of progress in the diverse fields dealt with by
WP3 since the previous
newsletter, particularly in
interactions with the site
proponents and other interested parties.
Here are some of the highlights:

Potential SKA dish design.
Image availalable from the
SKA website.

Other recent developments include the definition of Phase 1 of the SKA
following feedback from
the System CoDR review
panel. In other areas, receptor technology development, including finalisation of the Dish Verification Antenna (DVA-1) project structure...
Read more

Participants at the SKA 2010
meeting at SPDO Headquarters
in Manchester, UK.

SKA 2010
The SKA community has
had a long tradition of combined scientific and technical meetings, at which
there have been...
Read more

The Outreach Committee
has been busy producing,
amongst other things, the
SKA animation, the new
fact sheets, new posters,
and developing this new
look e-newsletter. We
hope you like it!

Radio Frequency Interference
(RFI) test equipment inside an
anechoic chamber.

Radio Frequency Interference (RFI)
The development of the
hardware and software for
the RFI test equipment...
Read more

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

The SPDO team at the
SKA2010 Industry event in
Manchester, UK.

The main activity over the
past four months has
been:
Support of WP5 PrepSKA
tasks, focussing on finalising the global capability
assessment, a procurement models report, and
design of an industry database. Further development of an SKA IP policy
and assisting the Working
Group for the European...

A map of the potential SKA
sensitivity
(UV
coverage)
(iAntConfig SKA SA). This and
other images are available from
the SKA website.

Image library
The latest images from the
animation and many others
are available for download
from the international SKA
website.

Read more
Read more

Very long baseline interferometry has been successfully conducted over a distance of 5,500 km using six
radio telescopes, including
the first antenna of the
Australian Square Kilometre
Array
Pathfinder
(ASKAP).

The first ASKAP antenna, now
erected at the MRO in Western
Australia. Photo Credit: Phil
Dawson, CSIRO.

Other recent highlights
include the announcement
of 21 postgraduate fellowships for SKA-related research, the start of construction of fibre-optic cable linking the Murchison...
Read more

Europe has seen several
major developments since
publication of the last SKA
newsletter.

All EVN and e-VLBI telescopes
participating in the e-EVN
programme.

PrepSKA WP2 work in Canada continues apace in a
number of areas, with
much of the technical work
being advanced at NRCHIA and at the University
of Calgary.

The geotechnical engineering investigation at the
FAST site has now finished
and National State Councillor Liu Yandong recently
visited the FAST model in
Miyun.

Latest design from NRC for the
15 m offset reflector and feedsupport structure being developed for the Dish Verification
Antenna project in collaboration
with the TDP.

The drill tests of the geotechnical
engineering investigation at the
FAST site, Dawodang, Guizhou
province, South China.

The Dish Verification Antenna.
The CART group at NRC-HIA
and the US TDP group are
collaborating on the design
and construction of a 15 m
offset Gregorian radio telescope prototype (known as
DVA-1) as part of the...
Read more

Other recent developments
include the acceptance
review meeting of the complete FAST model on the
feed supporting system,
the processing of the numerical wind simulation for
the FAST station and the
establishment of...
Read more

Observations of Centaurus
A have been successfully
achieved by KAT-7 and the
installation of both power
and optic fibre connections
is underway in the region.
Other highlights include
details of a socio-economic
impact study, a stakeholder forum for residents
of the Carnarvon and Williston areas and recent
outreach activities.

SKA development work in
the USA is progressing well
and we are pleased to report updates from NRAO,
PAPER, the EVLA, the
MWA and the ATA.

The International SKA Forum was hosted by the
Netherlands and included
the official opening of LOFAR. The e-EVN has been
granted SKA Pathfinder
status and progress has
been made in the development of aperture arrays by
the AAVP. The APERTIF
programme is pleased to
announce that it has been
granted €2.5m of further
funding from NWO...

National Radio Astronomy
Observatory (NRAO)
The NRAO SKA Program
MeerKAT achieves major Office is now coordinating
milestone
SKA-related science and
Rapid progress has been technology development
made at the MeerKAT Pre- efforts across the observacursor Array, KAT 7...
tory...

Read more

Read more

Image of the Sun obtained at
1430 MHz with the ATA, showing multiple regions of activity.

Students are shown an optical
telescope.

Read more

We are keen to find out your thoughts about the new SKA newsletter.
Click below to complete our poll and provide feedback,
www.doodle.com/wyepr7ydfhx84g27
or contact Jo Bowler, Outreach Officer.
bowler@skatelescope.org
+44 (0) 161 275 4130.
To remove your name from our mailing list, please click here.

Really significant progress
has been made across the
board
since
the
publication of the last
newsletter.
One of the critical events
was the first major external engineering
review of the SKA in February, the results of
which provided a strong endorsement of the
systems engineering structure being pursued.
However, the review panel noted that it
would be beneficial for the project to baseline
the science and engineering concept for the
SKA earlier than originally planned. Acting on
this advice, the SKA Science and Engineering
Committee (SSEC) selected two of the five key
science cases to drive the baseline design –
neutral hydrogen from the early universe to
the present day, and studies of gravity and
gravitational waves using pulsars. The
resulting baseline design includes a dish array
for studies of neutral hydrogen in the nearby
universe and pulsar surveys and timing, and a
low frequency aperture array for neutral
hydrogen in the early universe. In addition,
an advanced instrumentation program has
been initiated to further develop the wide
field of view receptor technologies for
potential incorporation in Phase 2 of the SKA
construction. A management team has been
formed for PrepSKA Work Package 2 (on the
system design for the SKA) to streamline and
strengthen the global management of the
engineering project. This is led by Kobus
Cloete, the newly appointed Project Manager
in the SPDO, and has members from the WP2
Task Leader organisations.

Progress is also being made towards site
selection. The Agencies SKA Group (ASG) and
the SSEC agreed to form an SKA Siting Group
(SSG) to prepare for the site evaluation
process in 2011 by making decisions on the
selection criteria and their weights, and
establishing advisory panels. The SSG will be
composed of representatives from the ASG
and SSEC and the sites (the latter to provide
information only) as well as the SPDO
Director.
The
generation
of
array
configurations in both candidate sites is
underway as a first step towards obtaining an
estimate of the costs of the SKA
infrastructure.
The
long
awaited
measurements
of
radio
frequency
interference are also about to start at the
central locations in Australia and South Africa,
and will last two months.
An urgent discussion item in the ASG and SSEC
these last six months has been the funding
and governance of the international project in
the so called pre-construction phase from
2011 to 2015. Current agreements governing
the project and its collaborations end on 31
December 2011. It is anticipated that the
project will transform into a legal entity
before that date.
Around the world there has been significant
progress on technology development during
the last six months. LOFAR was officially
opened in the Netherlands in early June by
Queen Beatrix, and the first station of the
LWA was inaugurated in April. Shared risk
observing began on the EVLA. Centaurus A
was observed by both MeerKAT and ASKAP on
both short (MeerKAT) and long baselines (the
first ASKAP antenna, the 12 m dish at

Warkworth in New Zealand 5500 km away,
and 4 other dishes in Australia). The SKA Dish
Verification Program is well underway with
detailed design and costing work being done
on the first antenna, DVA1. Agreements have
been signed for PAFSKA (Phased Array Feeds
for the SKA) involving CSIRO, ASTRON and
DRAO, E-LOFAR to expand LOFAR into a
number of European countries, and the Joint
Laboratory for Radio Astronomy Technology
(JLRAT) has been established in China. Final
funding for APERTIF (PAFs on the Westerbork
telescope) has been granted.
It was good to see many of you at the
SKA2010, COST and International SKA Forum
2010 meetings in Manchester, Rome and
Assen in the Netherlands. Hopefully that
whetted your appetites for the next major
meeting on the international calendar, the
annual WP2 meeting in Oxford in October.
Richard Schilizzi
Director

T. Joseph W. Lazio
In this the first of a series of feature
articles highlighting SKA development and
future science, I review the original
motivation for the SKA and the key areas
of physics and astronomy that have been
chosen as priorities for the SKA.
The concept for the SKA grew out of
multiple, independent suggestions in the
early 1990s for a large “hydrogen
telescope”. With the notable exception of
the 305 m diameter Arecibo telescope,
radio telescopes and telescope arrays have
been limited for several decades to
apertures of no more than about 10,000 m2,
constraining, for instance, studies of 21 cm
hydrogen line radio emission from galaxies
in the nearby universe (redshifts z < 0.3).
Tracing hydrogen, the primary gas
component of galaxies, to much larger
redshifts would require a substantial
increase in collecting area.
It was quickly recognised that a telescope
capable of tracing hydrogen to great
cosmological distances would be extremely
powerful and would represent one of a
suite of new, large astrophysics facilities for
the 21st Century. Over a year long process
by an international group of astronomers
and physicists, a set of SKA key science
projects were identified. The objective was
to select a set of investigations in which
centimetre
and
metre
wavelength
observations were required to make
fundamental progress in outstanding
questions of modern astronomy, physics,
and astrobiology.

These key science projects are:
Probing the Dark Ages:
The Dark Ages refer to a time before light
existed in the Universe. As the first stars
and galaxies formed, their light reionised
the surrounding neutral intergalactic
medium. This ended the Dark Ages and
brought us the nearly completely ionised,
light filled Universe in which we live today.
The most direct investigation of this era,
known as the Epoch of Re-ionisation (EoR),
and of the first large scale structure
formation, will be obtained by imaging

Studying the Epoch of Reionisation.

neutral hydrogen and tracking the transition
of the intergalactic medium from a neutral
to an ionised state. Observations of neutral
hydrogen, and spectral lines from molecules
like carbon monoxide (CO), will enable the
SKA to observe the gas content of the first
galaxies as they form.
Galaxy evolution, cosmology and dark
energy:
One of the key questions for 21st Century
astronomy is how galaxies convert their gas
to stars and how the environment affects
galactic properties. Hydrogen is the most
abundant element in the Universe. With a
sensitivity to the 21 cm hyperfine transition
of H I, allowing detection out to z > 1, the
SKA will follow the assembly of galaxies and
use their H I emission to trace the
expansion of the Universe. Baryon acoustic
oscillations (BAOs), remnants of early
density fluctuations in the Universe, serve
as a tracer of early Universe expansion. The
SKA will assemble a sufficiently large sample

The origin and evolution of cosmic
magnetism:
Magnetic fields are thought to play an
important role throughout astrophysics,
including in particle acceleration, cosmic ray
propagation, and star formation. Unlike
gravity, which has been present since the
earliest times in the Universe, magnetic

Tracking the evolution of magnetic fields in
galaxies.
fields may have been generated essentially
ab initio in galaxies and clusters of galaxies.
By measuring the Faraday rotation toward
large numbers of background sources, the
SKA will track the evolution of magnetic
fields in galaxies and clusters of galaxies.
SKA observations will also seek to address
whether magnetic fields date from the
earliest times in the Universe or are
generated much later.
Strong field tests of gravity using pulsars
and black holes:
With magnetic field strengths as large as
1014 G, rotation rates approaching 1000 Hz,

Following the assembly of galaxies.
of galaxies to measure BAOs as a function of
redshift to determine the rate of evolution
in the equation of state of dark energy.
Detecting and studying gravitational waves.
central densities exceeding 1014 g cm3, and
normalised gravitational strengths of order

0.4, pulsars represent one of the most
extreme laboratories in the Universe. The
SKA will find many new millisecond pulsars
and use them to construct a pulsar timing
array that will act as a giant gravitational
wave detector at nanoHz frequencies. By
finding and timing individual pulsars, the
SKA will be able to probe gravity in ultrarelativistic systems, such as a double pulsar,
or in pulsars orbiting the central
supermassive black hole in the centre of the
Milky Way, as well as testing the equation
of state of nuclear matter.
The cradle of life:
The existence of life elsewhere in the
Universe has been a topic of speculation for
millennia. In the latter half of the 20th
Century, these speculations began to be
supported by the discovery of organic

Searching for life beyond Earth.

molecules in interstellar space, and protoplanetary disks and planets orbiting nearby
stars. With its high sensitivity and
resolution, the SKA will be able to observe
the centimetre wavelength thermal
radiation from dust in the inner regions of
nearby proto-planetary disks and monitor
changes as planets form. On larger scales in
molecular clouds, the SKA will search for
complex prebiotic molecules. Finally, the
SKA will provide sufficient sensitivity to
enable, for the first time, detection of
extremely weak transmissions from another
civilisation.
In addition, recognising the long history of
discovery at radio wavelengths (pulsars,
cosmic microwave background, quasars,
masers, the first extrasolar planets, etc.),
the international science community also
recommended that the design and
development of the SKA have “exploration
of the unknown” as a philosophy.
Wherever possible, the design of the
telescope is being developed in a manner to
allow maximum flexibility and evolution of
its capabilities in new directions and to
probe new parameter space (e.g., timevariable phenomena). This philosophy is
essential as many of the outstanding
questions of the 2020–2050 era - when the
SKA will be in its most productive years - are
not even known today.

The primary activities of the Science
Working Group (SWG) have focused on the
SKA 2010 Conference, assessment of the
possible science for the first construction
phase or Phase 1, and support for the SKA
System Conceptual Design Review (CoDR).
SKA 2010
The SKA community has had a long tradition
of combined scientific and technical
meetings, at which there have been
community agreements on significant
aspects of the SKA system. Examples
include SKA 2005 (Pune, India) and SKA
2007 (Manchester, UK). After a brief lull
related to the initiation of several worldwide activities, including PrepSKA and the
U.S. TDP, this series of meetings has
resumed with SKA 2010. This most recent
meeting was held at SPDO headquarters in
Manchester, UK, and brought together 250
scientists,
engineers,
and
industry
representatives from around the world.
Members of the SWG served on the
scientific organizing committee (SOC), made
several presentations, and played key roles
during the meeting itself.

Participants at the SKA 2010 meeting at
SPDO Headquarters in Manchester, UK.
The meeting included both invited talks,
contributed talks, and novel panel sessions,

with the latter designed to inform the
community about the scientific motivation
for and technical maturity of various
technologies that have been discussed for
use in the SKA. As SPDO Director, Prof.
Richard Schilizzi, summarised in his talk at
the end of the meeting, the nature and
diversity of SKA science remains compelling.
From fundamental physics (such as studies
of gravitation including dark energy) to
astronomy (studies of the radio continuum
from galaxies) to astrobiology (imaging of
protoplanetary disks within which planets
are forming), the science that the SKA will
perform is both highly complementary to
what other major 21st Century facilities will
yield, as well as being of great interest to
the wider public. The next in the series of
SKA meetings will be SKA 2011 in Banff,
Canada. One of the focuses of this meeting
will be on the data processing and cyber
infrastructure aspects of the SKA.
Phase 1 science
There has been a long-standing notion of
SKA Phase 1, designed to demonstrate
many of the scientific and technical
underpinnings for the mid- and lowfrequency SKA. One of the outcomes of SKA
2010 was the decision to revisit and
revitalise SKA Phase 1. Several aspects of
the SKA Phase 1 science case that had
previously been developed by the SWG (ca.
2007 March) had been overtaken by both
scientific and technical developments.
Following SKA 2010, the SSEC reviewed the
SKA Phase 1 concept with the support of
the SWG. Headline science themes for
Phase 1 were defined as neutral hydrogen
from the epoch of reionisation to present,
general relativity and gravitational waves
using pulsars, and transients and new
phenomena.

System CoDR
The SWG provided support for the System
CoDR (see the Engineering update) through
the development of the Design Reference
Mission. The SKA Science Case and Design
Reference Mission were among the
documents provided to the CoDR panel.
Joe Lazio
SKA Project Scientist
Chair, Science Working Group

The newly established WP2 management
team, led by recently appointed Project
Manager, Kobus Cloete, will provide overall
coordination to global SKA engineering
activities. Other recent developments
include the definition of Phase 1 of the SKA
following feedback from the System CoDR
review panel. In other areas, receptor
technology
development,
including
finalisation of the Dish Verification Antenna
(DVA-1) project structure, is progressing well.
Substantial advances are also being made in
signal transport, signal processing and
computing.
System Conceptual Design Review (CoDR)
The final report from the review panel of the
System CoDR, conducted during the period 24
- 26 February 2010, was submitted to the
SPDO in March 2010. The review panel
supported the SKA systems engineering
structure but requested that detailed
definitions of the science and the engineering
requirements were provided earlier than
originally planned. The SKA Science and
Engineering Committee (SSEC), as the top
level decision making body in the project,
subsequently prioritised two of the key
science projects (see SPDO update) to
establish a technical definition framework for
Phase 1 of the SKA. The SPDO is now working
closely with colleagues in the Dish Verification
Programme and the Aperture Array
Verification Programme to develop a more
detailed technical definition that will be used
for costing Phase 1.
IEAC
The International Engineering Advisory
Committee (IEAC) meeting took place in
Manchester during the period 22 - 23 June
2010. The review panel provided verbal
feedback on all aspects of the design
following presentations by domain specialists
and noted that the definition of Phase 1 was a
major step forward. A written report with

detailed recommendations will be submitted
to the SSEC in September 2010.
Dishes
The DVA-1 project structure has been
finalised. The DVA-1 antenna will be
developed
by
the
US
Technology
Development Program (TDP), and the
Dominion Radio Astrophysical Observatory in
Canada, and installed at the Very Large Array
site in New Mexico. The antenna will closely
match the performance required for mass
produced SKA antennas. A Letter of Intent,
drafted to formalise the DVA-1 agreement, is
under review and approval is expected soon.
Signal transport and networks
A successful review on the status of the work
on RF (Radio Frequency) over fibre was
conducted on 19 May 2010 at ASTRON.
Signal processing
Documents
investigating
correlator
functionality and architecture have been
drafted and are under review. Issues such as
technology choices, scalable architectures and
power consumption are being addressed.
Groundwork to understand and define the
functionality of non-visibility processing is well
under way and several groups from around
the world are involved and contributing.
Software and computing
A design group has been established and work
is currently aimed at understanding the
processing loads, feasibility and related costs
of the visibility processing for the SKA.
Costing
A costing strategy that will guide the SKA
costing during WP2 is under preparation
within the SPDO. The first draft of the
document is expected to be available in July
2010.
Peter Dewdney
SKA Project Engineer and Chair, EWG

The main industry engagement and
participation activities over the past four
months have been:
Support of WP5 PrepSKA tasks, focussing on
finalising the global capability assessment, a
procurement models report, and design of an
industry database.
Further development of an SKA IP policy.
Assisting the Working Group for European
(COST) Workshop addressing the non-science
benefits of the SKA.
Work Package 5 (WP5)
Continued support of PrepSKA tasks with WP5
Leader, Corrado Perna (INAF). Research and
documentation leading to fulfilment of WP5
goals is proceeding according to a defined
plan, with recent effort focussing on:
Finalising the global capability assessment
(scouting) method and process which is now
in advanced draft form. This is planned to be
tabled at the mid-year WP5 meeting for
review/approval, and expected to be rolled
out during 2010/2011 across the SKA
consortia regions.
Scoping and documenting a procurement
models report (deliverable 5.3) and a
procurement lead time study informed by
many other large science facilities.
Initial design of an industry capability
database, being developed by INAF.
SKA Intellectual Property
Further development of a draft SKA
Intellectual Property policy. This is now in an
advanced state, awaiting decisions regarding
the legal entity for the SKA project.

COST
Assisting the Working Group for European
(COST) Workshop that addressed the nonscience benefits of the SKA that was held in
Rome at the end of March. This was a major
event with around 100 attendees from
industry, Government, and institutions. The
meeting considered the spin-off impact across
four themes: green energy, science-industry
linkages, human capital, and ICT sector, in
relation to the economic aspects of
engagement with the project, and supporting
business case approaches to governments.
Industry events
Various meetings with both UK and
international aerospace industry to discuss,
research and promote the SKA including the
NASA Project Management Challenge, the UK
Space Conference, and of course the SKA
2010 ‘Science and Engineering’ meeting. A
special industry networking evening event
(gratefully supported by the UK Knowledge
Transfer Network (eKTN)) was held, attended
by around 30 industry people, and over 40
SKA 2010 delegates.
Agreements
The SPDO has now executed a ‘Statement of
Common Intent’ with IBM, a Non-Disclosure
Agreement with the CSIRO, and a preconsultancy brief with Aurecon for PrepSKA
WP3 – site investigations.
Phil Crosby,
SKA Industry Engagement Manager

The SPDO team at the SKA2010
industry event

The Outreach Committee has been busy
producing, amongst other things, the SKA
animation, the new fact sheets, new posters,
and developing this new look e-newsletter.
We hope you like it!
Tagline and logo
The SKA has a new official tagline:
The Square Kilometre Array – Exploring the
Universe with the world’s largest radio
telescope.
Please use it widely!
We have also developed a high quality logo in
a standard SKA blue colour. This can be
downloaded from the international SKA
website:
www.skatelescope.org/pages/journ_hrimages
.htm
New SKA animation
Many of you will now have seen the latest SKA
animation created by Swinburne Astronomy
Productions. Set against a geographically
neutral backdrop, the desert environment in
the animation was carefully crafted to
resemble neither Australia nor Southern
Africa. CAD drawings were used to develop
the antennas and reflect the latest thinking in
SKA receptor design. The new SKA animation
can be viewed on the international SKA
website
www.skatelescope.org/pages/factsandfigures.
htm

Fact sheets
Three fact sheets have been produced aimed
at journalists, scientists and engineers and
industry representatives. The fact sheets are
ideal for use as handouts at talks or for
inclusion in conference packs as well as for
anyone who would like a brief overview of the
project.
Industry:
www.skatelescope.org/PDF/100420_SKA_Fact
sheet-Industry.pdf
Journalist:
www.skatelescope.org/PDF/100510_Journalis
t_Factsheet.pdf
Scientist
and
engineer:
www.skatelescope.org/PDF/100420_SKA_Fact
sheet-Scientists-Engineers.pdf

Three SKA factsheets are now available.

Conference stand world tour
The international SKA conference stand has
new graphics and has been on tour since
March 2010.
The stand has been present at:
SKA2010 in Manchester, UK.
Astronomy with Megastructures, Joint science
with E-ELT and SKA in Greece.
CASCA meeting in Canada.
ISKAF2010 in the Netherlands.

The new SKA animation is available to
download from the international SKA website.

Coming up:
JENAM in Portugal.
German Astronomical Society, Zooming in:
The cosmos at high resolution in Germany.

The Square Kilometre Array episode of the
365 Days of Astronomy Podcast
Broadcast on May 13th, and featuring Peter
Hall (International Centre for Radio
Astronomy Research, Australia) and Justin
Jonas (Rhodes University, South Africa), the
podcast explored the design of the telescope,
the practicalities of banning mobile phones
and the benefits that the SKA will bring
beyond astronomy. You can listen to the
podcast at:
http://365daysofastronomy.org/2010/05/13/
may-13th-the-square-kilometre-array/
Image library
The latest images from the animation and
many others are available for download from
the international SKA website.
www.skatelescope.org/pages/journ_hrimages
.htm

A map of the potential SKA sensitivity (UV
coverage). This and other images are available
from the SKA website. (iAntConfig SKA SA)
New Posters
New SKA timeline and key science project
posters have been created. Suitable for print
at A1 size the posters will soon be available
for download from the international SKA
website.

The new posters will soon be available for
download.
Coming Soon...
New website
We are planning a new website to replace the
existing international SKA website. The
fundamental difference will be the use of a
content management system that will enable
the responsibility for updating the website to
be distributed throughout the SKA
programme. The new website will be easy to
navigate, have a simple, modern design and
an effective search facility. It will provide
clear, easily understood information about
the project for first time visitors as well as
continuing to fulfil its current role as a central
repository for the international SKA
community.
The first SKA science animation
Development is now starting on the first SKA
science animation. Dramatic music and high
quality graphics will provide an inspirational
overview of the key science projects while
hinting at the potential for discovery offered
by the SKA.
Find out more!
Help us extend the reach of our existing
network. If you, or anyone you know, would
like to receive the latest outreach materials
and information about SKA outreach please
contact Jo Bowler (details below) to be added
to our mailing list.
Jo Bowler
Outreach Officer
bowler@skatelescope.org
+44 (0) 161 275 4130

PrepSKA Work Package 3 concerns
“further site characterisation” which is
managed by the SPDO Site Engineer
assisted by the Site Characterisation
Working Group (SCWG). There has been
a great deal of progress in the diverse
fields dealt with by WP3 since the
previous newsletter, particularly in
interactions with the site proponents and
other interested parties. Here are some
of the highlights.

Radio Frequency Interference (RFI)
The development of the hardware and
software for the RFI test equipment that
will be used in the two candidate
countries has taken up a lot of resources,
especially in Australia and South Africa.
The two systems were thoroughly tested
by team members at an electromagnetic
compatibility (EMC) testing facility near
Cape Town in South Africa in the first half
of 2010. The tests were carried out in an
anechoic chamber that shields the system
under test from the radio environment
outside. This enables the system to be
tested under conditions close to those
found at the proposed core locations of
the SKA.

One of the trailer systems with RFI test
equipment inside the anechoic chamber.
The tests have shown that the systems
are generating their own RFI at levels
that, although low, are still too high to be
acceptable for the very low levels of RFI
measurement required in the field.

Therefore a major effort was undertaken
to improve this situation. The most recent
tests have shown that the efforts have
paid off and the remaining RFI is very
close to acceptable low levels.
Nevertheless, self generated RFI is still
present and investigations into improving
this further are being carried out. In the
meantime one of the systems will be
shipped to the Australian site, while the
other one will travel to the South African
site. It is anticipated that the tests will
start at the core locations in late July and
will be completed by September.
Troposphere
Tropospheric distortions of a wavefront
have been measured using interferometry
systems at various observatories around
the world. This has been done using two
or more antennas that measure the phase
fluctuations of signals originating from a
geostationary broadcasting satellite. It
was a happy coincidence that JPL wanted
to build a number of these systems for
use at their Deep Space Network stations,
and that they were willing to build two
more for the SKA. This was initiated and
construction and testing work is
underway. It is expected that by the end
of this year there will be two of these
systems, one in South Africa and one in
Western Australia, collecting and
recording phase data. This will be a joint
effort by the SPDO, the site proponents
and with the help of JPL.
Array Configuration
A major task for the SPDO is to design
configurations for the SKA that will allow
the SKA to reach its intended scientific
performance, while taking constraints for
cost, the geographical realities, RFI and
EMI into account. The Configurations Task
Force (CTF) has developed scientific
figures of merit and has developed a top
level description of the layout of the
instrument that aims to enable the
required science properties of the
instrument. This is not an easy task
because of the great number of differing

requirements that have to be combined
into one final design. An example of
contradicting requirements is the large
numbers of antennas concentrated in a
small area required for pulsar observing,
versus the widely spread antennas
distributed in a regular fashion required
for ‘perfect’ imaging on various scales, up
to at least 3000 km baselines. In a number
of notes the scientific community has
been informed of the progress that has
been made in this respect. Site
proponents and the SPDO have worked
together on the specifications of the
‘masks’. The masks indicate areas suitable
for antenna placement. Outside these
areas range of geographical or EMI
limitations
dictate
that
antenna
placement is not possible. The masks are
now being applied and it has become
apparent that based on the specifications
for the EMI mask it will be difficult to
design configurations for both countries.
Discussions are underway to find a
solution and one possible way forward is
to treat the EMI constraints as one of the
series of weighted to be taken into
account during the site selection process,
in the same way as the other site related
risks. It is expected that the configuration
design process will result in layouts that
will be used for costing the infrastructure
in the second half of 2010. Plans are being
developed to carry out extensive
simulations of the imaging performance
of these configurations on the sky and for
this, dedicated software running on large
computer systems is required.
R.P. Millenaar, Site Engineer

Very long baseline interferometry has
been successfully conducted over a
distance of 5,500 km using six radio
telescopes, including the first antenna of
the Australian Square Kilometre Array
Pathfinder (ASKAP). Other recent
highlights include the announcement of
21 postgraduate fellowships for SKArelated
research,
the
start
of
construction of fibre-optic cable linking
the
Murchison
Radio-astronomy
Observatory (MRO) to the world, and
industry and public engagement events.
Trans-Tasman Antennas Successfully
Linked
Six radio telescopes across Australia and
New Zealand have joined forces to
undertake successful trans-Tasman very
long baseline interferometry (VLBI) over a
distance of 5,500 km for the first time.
This successful linking of antennas shows
the viability of VLBI across the two
countries and demonstrates that Australia
and New Zealand can achieve the SKA’s
ambitious science goals. The link-up was a
collaborative effort between CSIRO, the
International Centre for Radio Astronomy
Research at Curtin University of
Technology in Western Australia, and AUT
University in New Zealand. One of the
linked telescope’s first projects has been
to study the heart of galaxy Centaurus A.
The resolution of the new image is
100,000 times higher than that of a
ground-breaking radio image made by
CSIRO last year, which is itself the most
detailed image ever made of the whole
galaxy. For more information see
www.ska.gov.au/news/Pages/100526TransTasmanAntennasSuccessfullyLinked.aspx

Zooming in to the heart of galaxy
Centaurus A, 14 million light-years away.
This composite image shows the entire
galaxy, as imaged by CSIRO radio
telescopes; radio emission from a central
part of the galaxy, imaged by a US radio
telescope; and the innermost part of the
galaxy, imaged by the new network of
Australian and New Zealand radio
telescopes. Image Credits: Whole galaxy:
I. Feain, T. Cornwell & R. Ekers
(CSIRO/ATNF); ATCA northern middle lobe
pointing courtesy R. Morganti (ASTRON);
Parkes data courtesy N. Junkes (MPIfR).
Inner radio lobes: NRAO / AUI / NSF. Core:
S. Tingay (ICRAR) / ICRAR, CSIRO and AUT.

ASKAP Construction Progresses
Construction of the first of 36 antennas
that will make up CSIRO’s Australian
Square Kilometre Array Pathfinder
(ASKAP) radio telescope has been
completed. The antenna was assembled
over the Australian summer at the
Murchison Radio-astronomy Observatory
(MRO) in Western Australia, and it
received its radio signals from a satellite
in February 2010 as part of dish surface
verification activities.
For
more
information
see
www.ska.gov.au/news/Pages/100303Firstsignalreceivedbyfuturetelescope.aspx

Australia or using those instruments to
undertake ground-breaking research.
For
more
information
see
www.ska.gov.au/news/Pages/100408SuperScienceAwardsboostAustralianSKAP
rogram.aspx.
SKA Scientists Gather in New Zealand
SKA scientists from around the world met
at New Zealand’s AUT University in
February for the Pathways to SKA Science
in Australasia conference. More than 115
participants from 15 countries attended
the conference, which highlighted recent
SKA developments in Australia and New
Zealand, and reviewed the main areas of
SKA science. For more information see
www.aut.ac.nz/study-at-aut/studyareas/computing--mathematicalsciences/skanz-2010-conference.

The first ASKAP antenna, now erected at
the MRO in Western Australia. Photo
Credit: Phil Dawson, CSIRO.
ASKAP Survey Science Projects Start
Design Studies Phase
The ten major science projects that will
use ASKAP in its first five years of
operation have started their Design
Studies phase. This stage has involved
testing the projects’ source-finding
algorithms on simulated images created
with SKADS spectral-line and continuum
source catalogues that have been passed
through ASKAP’s imaging software.
Super Science Awards Boost Australian
SKA Program
Australia’s SKA effort received a major
boost with the announcement of new
Super Science Fellowships designed to
give early career researchers the
opportunity to work in areas of national
significance. Twenty-one of the 100 new
awards are for research related to
developing SKA pathfinder instruments in

Participants in the Pathways to SKA
Science in Australasia conference visiting
AUT University’s new 12-metre radio
telescope at Warkworth. Photo Credit:
Ryan Butler, AUT University.
Phil Diamond to Lead CSIRO Astronomy
and Space Science
Phil Diamond has been appointed Chief of
CSIRO’s Division of Astronomy and Space
Science. Phil (formerly Director of the
Jodrell Bank Centre for Astrophysics and
coordinator of PrepSKA) will work closely
with Brian Boyle, CSIRO SKA Director and
Chair of the Australia – New Zealand SKA
Coordination Committee.
For
more
information
see
www.ska.gov.au/news/Pages/100120NewleaderofCASS.aspx.

Perth–Geraldton Fibre Construction
Begins
Construction of a fibre-optic backbone
linking Perth to Geraldton in Western
Australia started on 21 May 2010. The 426
km link is an important part of the
network that will connect the MRO with
the world. The MRO is home to ASKAP
and other radio telescopes currently
under construction, and is also Australia
and New Zealand’s candidate core SKA
site. In addition to this link, a tender for
the installation of fibre-optic cable
between the MRO and Geraldton is
currently being evaluated. By 2011,
Australia will have in place a costeffective,
SKA-ready
fibre-optic
infrastructure from the MRO to Perth and
beyond.
Radio Receivers Set to Shrink
CSIRO and Australian company Sapphicon
Semiconductor Pty Ltd have signed an
agreement to jointly develop a complete
radio receiver on a chip measuring just
5mm by 5mm that could eventually be
used in mobile phones and other
communications technologies. It will be
developed
using
Sapphicon
Semiconductor’s
silicon-on-sapphire
CMOS process and tested on ASKAP. The
‘system on a chip’ device is also a
potential technology for the SKA. For
more
information
see
www.ska.gov.au/news/Pages/100317HoneyIshrunkthereceiver.aspx.
Industry Meeting Hailed as a Success
Industry and government representatives
from Australia and New Zealand came
together in February 2010 for an
Australasian SKA Industry Consortium
meeting. An SKA Industry Day, held in
conjunction with the meeting, was
attended by companies specialising in
information
and
communication
technologies, renewable energy, energy
storage and engineering. The SKA Industry
Day was followed by a dinner hosted by
New Zealand’s Minister for Economic

Development and attended by over 50
CEOs and their representatives.
Spotlight on the SKA at New Zealand
Workshop
In early May 2010 the New Zealand
Ministry of Economic Development
convened a workshop for primary and
secondary school teachers, curriculum
facilitators and science organisation
representatives on the educational
opportunities the SKA offers. Over the
course of a day the group discussed ways
to inspire a new generation of radio
astronomers and kick-start wider SKA
education activities in New Zealand.
PULSE@Parkes Conducted Live from
Europe
Dutch high school students took control
of the iconic CSIRO Parkes radio telescope
in Australia via the Internet on 28 May
2010 as part of CSIRO’s PULSE@Parkes
program. Projects such as PULSE@Parkes
show the potential for future radio
telescopes such as ASKAP and the SKA to
interest and inspire students around the
world in astronomy. For more information
see
www.ska.gov.au/news/Pages/PULSE@Par
keslivefromEurope.aspx.
Indigenous Art Tour Extended to South
Africa
A selection of about 20 works from the
Ilgarijiri – Things Belonging to the Sky
exhibition of Australian Aboriginal art that
was inspired by Indigenous and nonIndigenous astronomy travelled to Cape
Town as part of the Communicating
Astronomy to the Public conference held
in March 2010. For more information see
http://astronomy.curtin.edu.au/ilgarijiri
or http://ilgarijiri.wordpress.com.

PrepSKA WP2 work in Canada continues
apace in a number of areas, with much of
the technical work being advanced at NRCHIA and at the University of Calgary.
The Dish Verification Antenna
The CART group at NRC-HIA and the US TDP
group are collaborating on the design and
construction of a 15 m offset Gregorian
radio telescope prototype (known as DVA-1)
as part of the Dish Verification Programme.
The current design work is focusing on an
interesting blend of composites and metal
materials. The dish surface structure is a
thin (< 8 mm) molded composite, while the
backup structure and the feed/secondary
support system consists of both metallic
and composite tubes. A conceptual design
review (CoDR) is planned for autumn 2010,
with construction of the first prototype
starting early in 2012, at the VLA site in New
Mexico.
Antenna systems
Work at NRC-HIA continues on an Advanced
Focal Array Demonstrator (AFAD) with
sensitivity and bandwidth suitable for
astronomy. Improved sensitivity due to lowloss structures incorporated into Vivaldi
elements is being investigated. Wide band
operation will be realised with direct
sampling by high-speed analog-to-digital
converters followed by a large FPGA (fieldprogrammable
gate
array)-based
beamformer.
At the recent phased arrays workshop in
Provo, Utah, we made two contributions: A
practical introduction to FPA (focal plane
array) polarimetry that showed that
empirical beamformer calibration can be
extended to two polarisations and the
synthesised beams have orthogonal
polarisations; and a study on the
compatibility of shaped reflector optics and
PAFs (phased array feeds), where the key

result is that the FPA (including down
stream processing) needs to be ~20% larger
to accommodate distortions introduced by
the shaped primary reflector.
The millimeter-wave instrument group at
NRC-HIA is using its expertise in massproduced high-frequency cooled receivers
to investigate wide band single pixel feeds
and cooled LNA’s (low noise amplifiers) for
use above 1 GHz. In addition, they have
been collaborating with Emily McMilin
(University of Victoria) in developing an
innovative broad band planer feed with a
cone shaped ground plane.

Latest design from NRC for the 15 m offset
reflector and feed support structure being
developed for the Dish Verification Antenna
project in collaboration with the TDP.
FPGA-based Computing
We have been investigating design concepts
for general purpose FPGA-compute boards,
to be used in beamformers and correlators,
as well as adaptive optics (AO) controllers
for large optical telescopes e.g. Thirty Meter
Telescope (TMT). Key features of the board
are huge data transfer and memory
bandwidth. The preliminary specifications
are data rates of 160 Gbps and memory
data rates of 100+ GBps. We are working
closely with industrial collaborator Lyrtech
Signal Processing of Quebec to develop
high-level programming and development

tools for the board, for flexibility and ease in
programming multi FPGA boards.

conventional SerDes circuits that
becoming complex and power hungry.

Correlator
NRC-HIA is the lead institute for WP2.5.1,
the correlator work package, and has been
in discussions with the SPDO on
coordinating contributions for the CoDR
expected in late 2010. NRC-HIA is
investigating scalable system architectures
and refining ideas on a Common Array
Processing Architecture (CAPA). NRC-HIAhas
a practical scheme for realising a correlator
using current technology, with clear growth
paths for utilising technology improvements
to increase bandwidth and the number of
beams,
without
replacing
system
infrastructure.

University of Calgary SKA receiver group
Drs. Jim Haslett and Leo Belostotski and
their research groups at the University of
Calgary are investigating room-temperature
low-noise receiver designs fabricated in
CMOS and a number of concurrent projects
are underway.

University of Calgary High-Speed Data
Transfer and Acquisition Group
The HIA group in Penticton is collaborating
with Drs. Jim Haslett and Leo Belostotski
and their research groups at the University
of Calgary, targeting high-speed low-power
Analog-to-Digital Converters (ADC’s) and
high-speed data transfer circuits (SerDes) in
CMOS at the antennas. The goal is the
simplest possible circuitry in the low-noise
antenna element signal chains, while
providing either digital data or analog timebased data at the antenna locations, for
transmission to a central data gathering
site. Two approaches are being pursued.
The first is a new time-based approach to
ADC design, and 3-bit CMOS prototypes are
currently being tested. In parallel, a more
conventional CMOS flash ADC is being
designed that will allow higher resolution
without adding a large amount of circuitry.
The circuit is designed in 65nm CMOS, for
submission to the foundry later this year.
Time based SerDes circuits are also
designed and are being tested in FPGA form
for proof of concept. The new approaches
allow very simple, low power circuitry at the
transmitter and receiver compared to

are

Multi-dimensional
Signal
Processing
(MDSP) Research at University of Calgary
and University of Victoria
The application of MDSP methods in radio
astronomy remains the principal objective
of this research, with the goal to improve,
for a given level of signal processing
complexity, the signal-to-interference ratio
(SIR) and the signal-to-noise-ratio (SNR) for
the various types of signals, Radio
frequency interference (RFI), and LNA
generated noise. The MDSP Group is also
pursuing applications of their research in
such fields as smart antennas for wide band
communications and software defined
cognitive radio systems.
Research on the potential application of 3D
cone filters for the mitigation of broadband
RFI signals on FPAs and on dense aperture
arrays is underway. This is focused on the
characterisation of the 3D (space-time)
spectra of the signals and the design of the
corresponding 3D filters to improve the SIR.
A single digital real-time 3D cone filter
operates on the 3D FPA array of signals (as a
pre-processor), prior to frequency division
in the FX architecture. We are also
investigating applications of cone filters for
improving SNR by attenuating the noise
generated by the LNAs, thereby reducing
the overall system noise temperature.
Theoretical results indicate that substantial
attenuation of LNA noise is possible with
this technique and we await observational
data in order to further investigate this
possibility. Models have been developed to
simulate mutually coupled (MC) FPA noise.

It is has been shown that moderate
attenuation of MC noise is possible over the
SKA mid frequency range. An FPA field
simulator package (UC-FPFC) has been
developed that accurately determines the
FPA field. This now used as a research tool
for our FPA-related work and is available to
SKA researchers.
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The geotechnical engineering investigation
at the FAST site has now finished and
National State Councillor Liu Yandong
recently visited the FAST model in Miyun.
Other recent developments include the
acceptance review meeting of the
complete FAST model on the feed
supporting system, the processing of the
numerical wind simulation for the FAST
station and the establishment of a Joint
Laboratory
for
Radio
Astronomy
Technology (JLRAT).
Completion
of
the
geotechnical
engineering investigation at the FAST site
Processing of data from the precise
geotechnical engineering investigation that
was carried out at the FAST site last year is
in progress. These geological data will
provide an important reference when
constructing the spherical earth base for
the FAST telescope.
On April 18 2010, a review meeting was
held by the National Astronomical
Observatories of China, on “The Detailed
Survey of Geotechnical Engineering
Investigation Report of the FAST telescope
site”. Following on-site inspections,
document review and a detailed
assessment report from the Construction
and Engineering Survey Institute of Guizhou,
the review panel stated that they were
satisfied with the construction surveying
process, including the geotechnical
engineering survey, earth mapping, drilling
and sampling, geophysical exploration and
hydrogeology testing. The reviewers
concluded that the engineering geological
conditions at the FAST site had been
thoroughly evaluated, as had the conditions
of the nearby area, the rock risk and rock
pile state and the potential for geological
disaster. The detailed site survey contract
sets out a total drill duration of 150 days for
204 holes. A total of 6000 metres will be
drilled.

The drill tests of the geotechnical
engineering investigation at the FAST site,
Dawodang, Guizhou province, South China.
Establishment of Joint Laboratory for Radio
Astronomy Technology (JLRAT)
The National Astronomical Observatories
and the 54th Research Institute of China
Electronics Technology Group Corporation
have collaborated to establish JLRAT. The
inauguration and opening ceremony of
JLRAT was held in Shijiazhuang City, Hebei
Province, China, on January 12, 2010 (see
FIG.2). Both institutions set up a joint lab
agreement, and announced the list of
organisations
and
personnel.
This
agreement marks a new phase and
combines
the
strengths
of
both
organisations.
JLRAT will be at the international forefront
of the development of radio astronomy
technologies. It aims to establish a
consortium combining scientific research
and engineering and serve as a foundation
for a Chinese radio astronomy laboratory.
Both participating organisations will
exchange personnel training and share
support platforms. JLRAT will be involved in
international cooperation with the SKA and
will strive to become a key national radio
astronomy technology laboratory.

and safely during the construction process,
and for high precision measurement,
monitoring and control during telescope
operations.

JLRAT establishment ceremony was held in
Shijiazhuang city, Hebei province of China.
State leader visited FAST model
On April 17, 2010, the National State
Councillor Liu Yandong, accompanied by the
vice-President of the Chinese Academy of
Sciences, Zhan Wenlong, visited the FAST
model site at Miyun, where the national
leader stressed that China needs to aim at
the leading edge of basic science,
emphasise original innovation, strengthen
independent innovation capacity, and
enhance the national comprehensive
strength and core competitiveness. The
leaders examined the progress of the scaled
prototype of the FAST telescope, and
encouraged the FAST team to deliver this
first class astronomical research platform to
the world.
Acceptance meeting on a complete model
of FAST feed supporting system
On April 30, 2010, the National
Astronomical Observatories organised a
meeting of the contract acceptance on "the
scale model of the complete FAST feed
supporting system". The expert group
listened to the reports and reviews of
equipment, and agreed that the FAST team
completed the tasks stipulated in the
contract. The results show that the model
and its indexes meet contractual
requirements.
Numerical wind simulation for FAST
The wind simulation of the FAST station site
is now underway Qualitative analysis and
numerical simulation of the wind response
for the feed system is needed to ensure that
large equipment can be loaded accurately

Figure 1: Left: Her majesty Queen Beatrix pushes the button to officially open the LOFAR telescope.
Right: The signatories of the international agreement involving the LOFAR consortia in the
Netherlands, the United Kingdom, Germany, Sweden and France. (From right to left: Ralph Wijers,
Rob Fender, Michel Tagger, Garrelt Mellema, Ralf-Jürgen Dettmar, Michael Garrett and René
Vermeulen).

Europe has seen several major developments
since publication of the last SKA newsletter.
The International SKA Forum was hosted by
the Netherlands and included the official
opening of LOFAR. The e-EVN has been
granted SKA Pathfinder status and progress
has been made in the development of
aperture arrays by the AAVP. The APERTIF
programme is pleased to announce that it
has been granted €2.5m of further funding
from NWO.
LOFAR
ISKAF2010 - The International SKA Forum was
held from 9-16 of June in the Netherlands
alongside a suite of events including the
opening of the LOFAR telescope. This year,
the International SKA Forum was organised by
ASTRON and NWO, the Dutch Organisation for
Scientific Research. The SKA Forum itself took
place in the TT-hall in the city of Assen. The
theme of the forum was ‘SKA beyond
astronomy' and discussed the impact of the
SKA on industry, education and society as a
whole. The SKA Forum welcomed many
delegations of the SKA partner countries. The
Dutch minister of Economic Affairs, Maria van

der Hoeven, addressed the participants, as
well as Jos Engelen, chairman of NWO.
Ministers of Australia, New-Zealand and South
Africa took also part in the forum.
Official opening of LOFAR - The official
opening of LOFAR took place on June 12 in
fields close to the core. In a multimedia
presentation, scientists, politicians, industry
representatives and local entrepreneurs
involved in the project, explained how
important the LOFAR project has been for
them and will be in the future. Her Majesty,
Queen Beatrix, surrounded by a group of
school children, officially inaugurated LOFAR
by pushing a button that started live
observations with the telescope. About 750
people witnessed the event and saw the data
flowing from the core, remote and
international stations. Shortly after the
opening, representatives from Sweden,
France, Germany, the United Kingdom and
the Netherlands, countries in which LOFAR
stations will be (or already have been) built,
signed an agreement representing the start of
their scientific collaboration in the
International LOFAR Telescope. There are

plans for stations in other countries – in
particular Poland, Italy and Spain.
With the official opening events complete, the
LOFAR project will now install the last of the
hardware and then hand over to the Radio
Observatory of ASTRON for coordination of
operations before the end of the year.
LOFAR project - The last six months have been
very exciting for the LOFAR project. Out of the
44 stations planned, 29 have now been built
of which 25 have been validated and are fully
functional. Among these 25 are two
international stations (Effelsberg
and
Tautenburg). The construction of the rest of
the international stations is in full swing and
they will be finished by the end of the year.

Result of a recent successful joint
timing/imaging observation of pulsar
B0329+54, at 150 MHz.
It is now also possible to perform timing and
imaging observations simultaneously. Long
baseline observations have produced lowfrequency images with exceptionally high
resolution.
LOFAR team @ ASTRON

The central location of LOFAR - the so-called
superterp located near Buinen that hosts six
stations.
The core of LOFAR has seen extensive
development. The six stations in the centrally
located superterp are now ready. The stations
were recently connected to a single high
precision clock, allowing the signals to be
added coherently, necessary for example, for
very high sensitivity pulsar observations.
There has also been progress in system
software development for automated,
pipelined data processing, and a stable
operational platform. The imaging pipeline is
now capable of processing the raw data from
the telescope and forming full-bandwidth
images. Typical data rates now regularly
exceed 1 TB/hr! A steady stream of
commissioning data is being routinely
obtained from the observatory in both the
low and high frequency bands.

EVN
e-EVN granted SKA Pathfinder status - The
European VLBI Network (EVN), a collaboration
of the major radio astronomical institutes in
Europe, North America, Asia and South Africa,
conducts unique, high resolution, radio
astronomical observations of cosmic radio
sources. It is the most sensitive VLBI array in
the world owing to the collection of large
telescopes that participate in the network.
The EVN is conducting a development
programme called e-EVN, which aims to
create a VLBI network based on modern
technologies including broadband data
transmission and real-time data processing.
The programme is being funded by the
participating institutes and, importantly,
through external funding sources such as
EXPReS, a recent, successfully completed EC
FP6 project, and NEXPReS, an EC FP7 proposal
currently in negotiation. Expected to begin 1
July 2010, NEXPReS aims to: develop “cloud
correlation” for simultaneous buffering,
transmission and correlation of data;
encourage standards adoption for highcapacity, high bandwidth on demand; explore
high-capacity, networked storage on demand;

and create
correlator.

an

automated,

distributed

The SKA Science and Engineering Committee
(SSEC) recently granted “SKA Pathfinder”
status to the e-EVN programme, beneficial to
SKA needs for new methods of high rate data
transport and processing. The e-EVN
programme relates to the SKA development in
the following three areas:
Science - The science case of the e-EVN
development is focused on centiarcsecond to
sub-millarcsecond scale studies of faint radio
sources at the frequency bands from 0.3 to 43
GHz, with a fast response time on targets of
opportunity and near real-time availability of
correlator output data for astronomical
analysis. The science case of e-EVN is
consistent with and synergistic to several of
the major SKA science drivers.
Technology - A key element of the e-EVN
programme is the introduction of the e-VLBI
technique which enables real-time data
transfer from remote radio telescopes to the
central processing facility via optical fibre
cables - as opposed to the "traditional"
implementations of VLBI in which the data are
first recorded at the telescopes on magnetic
media which are then shipped to the
processor. Over the last four years, highspeed network links have been established to
most of the EVN telescopes and, in some
cases, to non-EVN VLBI stations as well, at
trans- and intercontinental distances. The
data rate achieved so far reaches 1 Gbps per
VLBI station. This value will increase in the
next few years to 4 Gbps per station; even
higher data rates are expected in a 5-7 year
perspective. Further developments will
include data caching mechanisms aimed at
increasing the robustness of operations of
distributed facilities, such as EVN and SKA, for
both "raw" and "user" data streams.

All EVN and e-VLBI telescopes participating in
the e-EVN programme.
In parallel to establishing the network
connectivity to EVN stations, the e-EVN
programme includes relevant hardware and
software upgrades of the EVN Data Processor
at JIVE, enabling this facility to correlate eVLBI streams in real time. The next generation
FPGA-based EVN correlator currently being
designed at JIVE will have real-time capability
for the incoming data rates mentioned above
as its main specification requirement.
Operations - The EVN e-VLBI operational
modes are directly applicable to the SKA as an
open large scale facility with real-time
transmission and processing of large amounts
of data.
Leonid Gurvits (JIVE) and Kristine Yun (JIVE)
Aperture Array Verification Programme
(AAVP)
Progress in the development of Aperture
Arrays as elements of SKA-lo and -mid over
this year included:
The publication of SKADS results published as
SKADS final conference proceedings and as a
SKADS white paper (SKA Memo 122). All are
available from www.skads-eu.org.
The Kick-off in March of the Aperture Array
Verification Programme as part PrepSKA
WP2.3 and the approval of funding for most
collaborators.
LOFAR is already providing new insights with
the collection of its first exciting scientific
results.

SKADS dense aperture array demonstrators
testing campaigns are in progress resulting in
e.g. over 40 dB dynamic range tests with
Embrace.

FP7 framework proposals, funding has now
been secured for the entire APERTIF upgrade
of the Westerbork Synthesis Radio Telescope
(WSRT).

The SKA Phase 1 document emphasising the
use of sparse aperture arrays is now absorbed
in the AAVP planning progress.

The APERTIF project is one of the SKA
pathfinder projects and aims to replace the
current single-pixel receivers of the WSRT

More information is available from www.skaaavp.eu

with phased-array feed (PAF) systems. This
will increase the WSRT’s field-of-view at 1.4
GHz by more than a factor of 30 to about 8
degree2 turning the WSRT into an effective
survey telescope. Starting in 2012 the WSRT
will perform several large spectroscopic and
continuum surveys of the northern sky.
APERTIF will also give the opportunity to
validate PAFs as a viable SKA technology.

APERTIF
APERTIF fully funded! - On May 26, NWO (the
Nederlandse
organisatie
voor
Wetenschappelijk Onderzoek) announced
that it will provide further funding of €2.5m
for the APERTIF project. The grant covers
funding for the correlator, reduction pipeline
and data archive of APERTIF. Together with
the results from earlier successful NWO and

Laurens Bakker (ASTRON) explaining the ins and outs of the APERTIF phased-array feed system to a
number of external experts.

Observations of Centaurus A have been
successfully achieved by KAT 7 and the
installation of both power and optic fibre
connections is underway in the region.
Other highlights include details of a
socio-economic
impact
study,
a
stakeholder forum for residents of the
Carnarvon and Williston areas and recent
outreach activities.
MeerKAT achieves major milestone
Rapid progress has been made at the
MeerKAT Precursor Array, KAT 7, with the
recent installation of receiver systems on
four of the seven dishes now standing at
the radio-quiet Square Kilometre Array
(SKA) candidate site in the radio
astronomy reserve in the Northern Cape
Province of South Africa. In March 2010
the first raster scan image was produced
scanning individual antennas across the
Centaurus A radio galaxy, using room
temperature receivers. This provided a
successful end-to-end demonstration of
antenna hardware, system stability,
pointing accuracy and software. Once the
antennas had been demonstrated to work
well individually, further milestones were
achieved: phase closure (using three
antennas) and amplitude closure (using
four antennas) demonstrating that the
underlying system was working as
expected and the antennas could be
linked together.

The correlator was set up to work as an
interferometer
with
four
single
polarisation inputs from the first four
dishes to produce a first interferometric
image of Centaurus A.
Telescope commissioning continued in
May with holographic testing of dish
surfaces. The initial test work was done at
Hartebeesthoek on the XDM prototype
dish. A small fixed dish, using a dedicated
holography correlator, was pointed at a
geocentric satellite broadcasting at Ku
band. Following testing, the correlator
and small dish, along with the Ku band
feed and receiver, were transported to the
Karoo to work with the KAT dishes.
Preliminary results from the first KAT dish
to be tested indicate a weighted RMS
surface accuracy of about 1.2mm.

The enclosure for the holography
correlator and the laptop for control and
data reduction. The Ku band feed and
receiver can just be seen at the apex of the
support legs at prime focus.
Science with the MeerKAT
Science with the MeerKAT is scheduled to
start in 2013, and the telescope will be
completed in 2014. Prof. Roy Booth and
his team will prioritise the submitted
request for time proposals that so far
request a total usage time of more than
ten years.

Six of the seven MeerKAT dishes.
Grid power provision
The construction of the new power line
that will also carry optic fibre from the
Karoo substation to the SKA site is nearing
completion. Optic fibre cable will also be
installed at the Klerefontein office to
CBASS and from Pole 37 to the POP
station
in
Carnarvon.

Construction of the new power line from
the Karoo substation to the SKA site.
Optic 1 has kindly contributed the fibre
link to the Carnarvon High School
Cyberlab and 50,000 rand to purchase
science laboratory equipment for
Williston and Carnarvon primary and high
schools. The preliminary design for the
upgrade to the Karoo substation has been
submitted to Eskom. Once approved, a
final design document will be submitted
to Eskom and the project will go out to
tender.
Terrestrial Optic Fibre link
The South African National Research and
Education Network (SANReN), will be
awarding the tender shortly for the
installation of optic fibre from Carnarvon
to Cape Town. Fibre will be trenched
along the railway line from Carnarvon to
Hutchinson and will link to the national
backbone. SANReN has awarded the
contract for the Cape Metro link to Dark
Fibre Africa (DFA). DFA will be responsible
for providing the link from the BBI POP
Station in Cape Town to the MeerKAT
offices
in
Pinelands.

Socio-Economic Impact Study
The Socio-Economic Impact study of
Carnarvon and Williston has been
completed by the University of the Free
State. The objective of the study was to
measure the impact that the SKA SA has
had on Williston and Carnarvon during the
last two years of construction in the area.
A summary of the report and findings will
be presented to the local and district
authorities and local communities in June
2010. The report will also be presented to
the Premier of the Northern Cape and
Cabinet in due course. It is expected that
strategies and programmes need to be
developed by Northern Cape Government
Departments based on the findings from
the report which will assist the Kareeberg
and Karoo Hoogland Municipalities with
the development of their Integrated
Development Plans (IDP).
Stakeholder Forum
The South African SKA Project team has
prioritised targeted consultations with
local stakeholders in the Carnarvon and
Williston areas. Part of the consultation
process
includes
the
successful
establishment of both the Carnarvon and
Williston stakeholder forums, each made
up of 26 members. A stakeholder
manager has been appointed and is due
to start work at Carnarvon shortly.

Members of the Executive Committee for
the Carnarvon Stakeholder Forum.
Exhibition Stand at the Klerefontein
support base
The Northern Cape Department of
Tourism contributed 100,000 rand for the
establishment of an exhibition stand at
Klerefontein, the support base for the
MeerKAT and SKA site in the Northern
Cape. The exhibition has been completed

and installed at
exhibition room.

the

Klerefontein

Outreach in Carnarvon
In May 2010 learners from Carnarvon
Primary School were given the
opportunity to, attend an astronomy
workshop, look through an optical
telescope, visit the proposed South
African SKA site, visit the SALT telescope
and take part in a videoconference with
schools in Australia and the Netherlands.
The combined events which were funded
by Universe Awareness proved a great
success and a film of the activities was
screened at the International SKA Forum
in the Netherlands in June 2010.

Students are shown an optical telescope.

SKA development work in the USA is
progressing well and we are pleased to
report updates from NRAO, PAPER, the EVLA,
the MWA and the ATA.
National Radio Astronomy Observatory
(NRAO)
The NRAO SKA Program Office is now
coordinating SKA-related science and
technology development efforts across the
observatory. On March 1 2010, NRAO
astronomer Steve Myers took over as Interim
Head of the NSPO from Jim Ulvestad, who has
taken up a new post as Director of the
Division of Astronomical Sciences at the
National Science Foundation.
PAPER

Aerial view of PAPER at the South Africa SKA
site in the Karoo near Carnarvon. 32 dipoles
are arrayed within a 300m circle and have
cable links into an EMI-shielded central
electronics container.
In February 2010 the PAPER (Precision Array
for Probing the Epoch of Reionisation) team
Don Backer & Jonnie Pober (Berkeley), Carel
van der Merwe and Jason Manley (SKA SA), &
site staff) expanded the Karoo dipole array to
32. A 32-input, packetized CASPER correlator
was installed by Jason Manley. James Aguirre,
Danny Jacobs and David Moore (U. Penn)
completed a science run in May 2010. This
completes PAPER's 2009/10 field campaign.
We will expand PSA (Paper Sparse Array) to 64

elements in September 2010 and run PSA-64
for 1-2 months. Our engineering test array at
NRAO Green Bank has been expanded to 32
dipoles by Rich Bradley, Erin Mastrantonio, Pat
Klima, Chaitali Parashare and Nicole Gugliucci
with new receiver modules and a correlator.
Data analysis is focused on precision
calibration. Aaron Parsons' source extraction
algorithm shows repeatable dynamic range of
104. Chris Carilli and others in Socorro have
ported PAPER data to AIPS (Astronomical
Information Processing System) and CASA
(Common
Astronomical
Software
Applications) via FITS (Flexible Image
Transport System) for wide-field imaging.
A group from the PAPER and MWA projects
met in 2010 April to discuss the Hydrogen
Epoch of Reionisation Arrays (HERA) roadmap,
which is before the US NAS/NRC decadal
committee for setting US federal funding
priorities. A joint white paper concerning near
term activities will be written.
EVLA
The SKA pathfinder telescope, the EVLA
(Expanded Very Large Array), started science
observations on March 2, resuming
operations after the VLA (and its old
correlator) was shut down on January 11.
Limited modes are available to general open
shared risk observers under the OSRO
program, while more adventurous users
willing to spend time helping commissioning
can access wider capabilities as they come
available under the resident shared risk
observing RSRO program. See the EVLA
website (http://science.nrao.edu/evla/) for
more information on observing with the EVLA.

EVLA results from a 10 minute (on-source) test observation of massive young stellar objects in
NGC6334. Data were taken in 8 narrow (8 MHz) sub-bands spread throughout two 2 GHz basebands
from 23.5 to 25.9 GHz. Courtesy Crystal Brogan (NRAO). More EVLA Demonstration Science results
are available at http://science.nrao.edu/evla/earlyscience/demoscience/.

LWA
The Long Wavelength Array (LWA), an SKA
pathfinder, will consist of 53 phased array
stations, each consisting of 256 pairs of
crossed dipole antennas, operating with
galactic noise limited sensitivity over the
frequency range 20–80 MHz. The stations will
be distributed over the state of New Mexico,
which has a relatively benign RFI
environment, with maximum baselines
(distances between stations) of up to 400 km,
and nominally 16 stations in a ‘core’ within
the central 10 km.
On April 1, 2010 a grand opening ceremony
was held for the first LWA station.

Project scientist Namir Kassim wields a large
set of ceremonial scissors while LWA Director
Greg Taylor and Congressman Harry Teague
watch.
It’s fair to say that most people were "blown
away" when viewing the station, especially
considering the 60+ mph winds that were
whipping up the dirt that day. These winds
didn't prevent Channel 13's Bob Martin from
flying out in his helicopter which provided an
excellent opportunity for overhead pictures of
the
site.

Aerial view of the first LWA station with EVLA
antennas in the background.
About a dozen proposals have been approved
for time with the station, though most have
not yet begun taking data as completion of
the station electronics and commissioning is
still ongoing.
More details can be found on the LWA web
pages at
http://lwa.unm.edu
Dr. Greg Taylor
LWA Director
Allen Telescope Array
The primary activity of the Allen Telescope
Array (ATA) is observations for the key science
surveys. These include:
PiGSS - The Pi GHz Sky Survey is conducting
observations at a rate of 70 hours per week
and has covered over 4000 square degrees to
a sensitivity of 1 mJy. A paper on the
precursor survey, ATATS, has been accepted
by ApJ.
Rotation Measure Synthesis - Postdoc Casey
Law is leading an effort to observe the
rotation measure spectrum of bright radio
sources.
SETI Surveys - SETI programs include a
Galactic Centre survey of twenty square
degrees and a Cygnus Survey of four square
degrees including Cyg X-3. Both SETI projects
include
commensal
radio
astronomy
correlator observations.
Other activities include monitoring of an
optical nova, solar observing, retrofits to the
correlator and feeds, and SKA TDP work.

Image of the Sun obtained at 1430 MHz with
the ATA, showing multiple regions of activity.

