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A message from the SPDO
The end of October saw a

Project Execution Plan and includes 11 work

number

of

important

packages to take the project to the point of

management

level

construction readiness. It is proposed that

meetings take place at the

each work package is carried out by a Work

Rutherford

Package Contractor under contract to the

Appleton

Laboratories near Oxford in the UK. The

SKA

Agencies SKA Group (ASG) and SKA

Contractors will, for the most part, be

Science

Committee

consortia of astronomy institutions and

(SSEC) gathered to review all aspects of

industry. At the October meeting, the ASG

the

for

and SSEC broadly endorsed the content of

decisions about its future development in

the Plan and decided that it would undergo

the

an external review in February ahead of the

SKA

and

Engineering

project

and

pre-construction

prepare

stage

post-2011

after the current agreements expire. The

Organisation.

Work

Package

ASG-SSEC meeting.

three major decisions to be made are 1)
funding the detailed design work in the pre-

As part of the Project Execution Plan, an

construction stage, 2) establishment of a

expansion of the current project office is

legal entity for the SKA Organisation to

foreseen to provide the central management

govern the international project (replacing

for the successful delivery of the SKA, and

the SSEC and ASG), and 3) selecting the

carry out the system engineering and

location of the SKA Project Office, the

integration of the design work done by the

operational arm of the legal entity. The ASG

contractors. A call for proposals to host the

and SSEC decided that these decisions will

SKA Project Office has been issued with a

be made at their next joint meeting in Rome

deadline in February.

at the end of March 2011.
These last three months have also seen a
The work to be done in the pre-construction

flurry of activity in the preparations for the

phase by the end of 2015 is described in the

selection of the SKA site. The joint ASG-

SSEC SKA Siting Group has drafted a
roadmap setting out what further information
has to be gathered, the assessment and
evaluation processes to be followed, and the
timeline

for

Preparations

the
are

decision
in

full

in
swing

2012.
for

measurements of RFI at selected remote
station sites in both candidate locations, and
for

measurements

of

tropospheric

turbulence above the core sites using
purpose-built interferometers.
And finally, I’d like to highlight the PrepSKA
Work Package 2 meeting in Oxford in
October. More than 100 engineers and
astronomers gathered to report and discuss
the work being done on the SKA design, and
to make preparations for the Conceptual
Design Reviews of the overall system and
sub-systems planned for 2011.

Exciting times lie ahead next year!

Richard Schilizzi - Director
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Zooming in on the Epoch of Reionisation and the Dark
Ages of the Universe
C. Carilli, L. Greenhill, L. Koopmans

conditions during the first billion years of the
Universe’s history is to study the neutral

One of the key scientific frontiers for the
SKA is the Universe’s Dark Ages, the
time

when

there

were

no

stars.

Immediately after the Big Bang, the
Universe was in a hot and dense state, so
hot that it was completely ionised. As the
Universe expanded, it also cooled, until
about 400,000 years after the Big Bang
when it was sufficiently cold that neutral
hydrogen atoms could form. This neutral
hydrogen gas filling the Universe would
be the raw material from which the first
stars could form.
The Hubble Space Telescope is beginning
to reveal some of the first galaxies, and
eventually

the

Atacama

Large

Millimeter/submillimeter Array (ALMA) and
the James Webb Space Telescope (JWST)
will provide much more detail about these
first assemblies of stars. However, the best,
and perhaps only, means by which to
quantify

the

rapidly

evolving

physical

hydrogen from which the first stars and
galaxies formed. In particular, as the first
stars formed, ending the Universe’s Dark
Ages, their intense radiation is thought to
have

ionised

much

of

the

remaining

hydrogen, a transition known as the Epoch
of Reionisation (EoR).

spectral line means that the evolution of the
Universe can be tracked - observing the line
at different frequencies implies studying the
Universe at different ages.
Precursor and pathfinder telescopes around
the world are making rapid progress in
laying

the

scientific

and

technical

foundations for the SKA. Ongoing efforts
include the Low Frequency Array (LOFAR),
the Murchison Wide-field Array (MWA), and
the Precision Array to Probe the Epoch of
Reionisation (PAPER). In SKA parlance,
these are all aperture arrays; the lowA key science project for the SKA and its

frequency component of the SKA will be

pathfinders and precursors is to provide

realised as an aperture array in order to

observational evidence of the first stars

address this key scientific frontier. These

forming. This simulation illustrates how this

precursors and pathfinders are exploring

process might have occurred. The light

different ways to study the neutral hydrogen

orange areas are regions rich in neutral

signal.

hydrogen gas, dark red areas are regions
where the neutral gas has been ionised by
the intense radiation from the first stars and
galaxies. The different panels represent
different times, from about 400 million years
after the Big Bang (top left) to about 700

As the summaries below demonstrate, it is
an exciting time for the SKA project; the
precursors and pathfinders are now being
rolled out and they are just beginning to
acquire the very first data.

million years after the Big Bang (bottom

LOFAR - Officially opened in June 2010 by

right). By observing the neutral hydrogen

Queen Beatrix of the Netherlands, LOFAR

gas, the SKA and its pathfinders will track

is

this transformation from neutral to ionised

Composed of industry-assembled stations

hydrogen as the first stars form.

of dipole antennas, the core hardware is

in

an

advanced

rollout

phase.

about to be completed, with 24 pairs of
substations (each about 30 m diameter), in
Neutral

hydrogen

has

a

characteristic

a 2–3 km diameter area near Exloo, in The

spectral line emission at a frequency of 1420

Netherlands.

MHz or a wavelength of 21 cm. Due to the

commissioning has begun, focusing on

Universal expansion, this spectral line is

validating the performance of the antenna

redshifted to lower frequencies or longer

stations. The LOFAR EoR Key Science

wavelengths.

Importantly,

observing

a

An extensive period of

Project (KSP) has begun identifying the

The first science observations with the 32T

regions of the sky that will be observed;

system have targeted areas across the

two have been identified and another three

MWA

are planned. Observations to assess these

generating a full-sky survey for calibration

sky regions will start in the spring of 2011.

purposes and multi-day observations of

The EoR KSP has also commissioned a

regions eventually to be targeted for EoR

special-purpose

observations.

computing

and

data

storage cluster, capable of 160 trillion

science

program,

including

Commissioning of the full

512T array will start in early 2012.

floating point operations per second and
able to store as much as 300 Terabytes of
information.

An aerial view of the MWA 32T dipole tiles in
Western Australia.
The LOFAR core region near Exloo, the
Netherlands. The grey squares are the

PAPER - A focused experiment aimed at
making the first statistical detection of the

antenna stations.

neutral hydrogen signal from the EoR,
MWA - With completion of construction
planned for 2011 in Western Australia, the
MWA is on track to start collecting data for
its

EoR

science

program

in

2012.

Composed of tiles, each with 16 dipoles
(44), this year saw the development and
integration of the 32-tile system (a.k.a.
32T), completion of a formal test &
verification program, and the start of
scientific observing. The 32T is intended to
prototype
construction

specific
of

a

sub-systems,
512-tile

system

and
is

scheduled for 2011. With 32T, the project
saw the first “hands-off,” end-to-end data
flow utilising a scalable processing system.

PAPER is both a 32-element engineering
array in Greenbank, West Virginia, US and
a

128-element

science

array

under

construction in the Karoo, South Africa.
Currently there are 32 operating elements
in South Africa. The PAPER arrays are
composed

of

single,

sleeve

dipole

elements with ground screens and “flaps”.
The elements of the PAPER arrays can be
repositioned in order to explore optimal
arrays for both imaging and power spectral
analysis.

Processing of the signals also

involves flexible computing hardware and
large data storage facilities for the raw
data, both intended to allow exploration of
different signal processing approaches.

Relatively high dynamic range images of
the sky already have been produced with
both arrays, and full science operations
with PAPER-SA are intended to start at the
end of 2011.

PAPER antennas in South Africa.
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Engineering Update
Since publication of the last edition of the

organised around digital signal processing

newsletter, the SPDO has continued to

(correlation and time-domain processing)

support the engineering and project

and software and computing (calibration,

management aspects of the SKA in the

imaging and non-imaging processing). The

PrepSKA phase and beyond, especially

final

the proposal to carry out the Pre-

sessions on specialist topics – power,

Construction phase. The SPDO is now

project management, costing, and detailed

busy planning for more system-level

discussions on dish systems. The meeting

design reviews and sub-system reviews

successfully produced important interactions

in the coming year – 2011 will be a very

between institutions and among individuals,

busy year.

allowing them to see progress being made

day

was

reserved

for

break-out

across the system, and provided a focus on
Work Package 2 (WP2) meeting

those aspects of the work that need

The emphasis of the WP2 meeting (Oct 27-

attention. This same pattern will be repeated

30, 2010) reflected the revised description of

next year, which will be the last such

work for WP2, emphasising progress and

meeting in the PrepSKA phase.

reporting on engineering work being carried
out by the large network of institutions

SKA-Japan Workshop

contributing to the SKA. It was a very well

In November 2010, a very successful SKA

attended

Science

workshop was held in Mitaka, Japan,

requirements and the flow-down to the

sponsored by the National Astronomical

system level was the main topic on the first

Observatory

day.

Progress on the development of

Foundation for Promotion of Astronomy.

receptors (dishes, phased array feeds, and

Attendance from universities in Japan and

aperture arrays) and on the transport of data

many

from the receptors to the processing centre

coverage of a wide range of SKA science

occupied the second day. The third day was

and engineering topics. Interest in the SKA

working

meeting.

of

Japan

international

and

the

institutes

Japan

ensured

in Japan is growing rapidly. Japanese
astronomers clearly see the complementary
nature of the SKA to the other large
Japanese

investments

in

astronomical

infrastructure.

System Engineer
The SPDO has recently appointed a system
engineer to replace Kobus Cloete, who is
now

the

WP2

project

manager.

Tim

Stevenson will start work at the University of
Manchester

in

background as

early
Chief

January.
Engineer

His

at

the

University of Leicester’s Space Research
Centre

and

more

recently

as

Chief

Technologist at Magna Parva Ltd provides
him with broad experience in technology and
large systems, relevant to those required for
the SKA.

Domain Specialist for Aperture Arrays
Andre Gunst, the new domain specialist for
Aperture Arrays, has now joined the SPDO.
This has been made possible by ASTRON,
which has provided half of Andre’s time to
work in this area alongside the other SPDO
domain

specialists.

background

and

Andre’s
experience

engineering
in

radio

astronomy systems, particularly LOFAR,
provides a unique opportunity to support this
important aspect of the SKA.

Peter Dewdney - SKA International Project
Engineer
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Site Characterisation

At the start of 2011, we are reaching a

outstanding. Firstly, the so-called “transient

stage at which some of the results from

mode” functionality of the equipment was not

the site selection data collection can be

finished until recently because of difficulties

reported. Data on the radio interference

in removing unexpected bugs in low-level

environment is becoming available and

firmware functions. This means that the

critical steps in other areas have been

campaign

made. More work remains to be done and

performing

delays in several areas have to be dealt

measurements. This will give us insight in

with.

the rapid, strong spectral features that are

can

now

these

be
high

continued,

by

time-resolution

otherwise missed in the long integration,
Radio Frequency Interference (RFI)

high sensitivity mode of operation. The other

The high sensitivity measurements that have

outstanding aspect of the RFI campaign is

been carried out at the core sites in South

visiting

Africa and Western Australia are available

measurements that will allow us to compare

for processing and reporting. To allow this to

conditions at remote station locations. These

happen we are eagerly awaiting the full data

locations are to be selected from the specific

processing software package that is being

configurations that have been designed for

developed at ASTRON in the Netherlands.

the

Once that is available, calibrated results can

measurements will be carried out at each

be inserted in the reports. So far, the data

remote site. The site engineer is currently

have been inspected with preliminary tools

developing two sets of agreed remote

and we have a very good idea of the quality

station locations for this work. The results of

of

all measurements will be reported in the

the

data,

the

performance

of

the

equipment, and naturally also the radio
quietness of the two sites. The campaign is
not over yet however, as two aspects remain

two

four

host

coming months.

remote

sites

candidates.

to

do

Week-long

Tropospheric measurements

Configurations

Two complete tropospheric interferometer

The work on the design of the site-specific

systems have been constructed by JPL and

configurations for the two candidates has

were completed in November 2010. The site

been

engineer

and

configurations have been partly designed in

software during a visit and has seen the

cooperation with the two site proponents.

original

the

The array layout for dishes and the two

Submillimeter Array (SMA) on Mauna Kea,

types of aperture arrays for each location

Hawaii. The two systems must now be

was completed. A study was carried out on

installed at the two core sites as soon as

how to use a subset of the full Phase 2

possible, so measurements can start. For a

configuration of the SKA for Phase 1, using

good

the published array parameters for Phase 1.

inspected

system

the

in

characterisation

hardware

operation

of

the

at

sites,

a

largely

This

collected. One year will sample all seasons

independent configuration. Together with the

and it is expected that hot summer months

generic full Phase 2 configuration these

will

array layouts will be used for further studies,

troposphere,

a
so

much

more

information

turbulent
on

those

conditions must be included in the site

done

for

a

These

minimum of one full year of data must be

show

was

completed.

nominal,

site

for example for comparative infrastructure
costing.

reports. It is unfortunate that due to delays in
development and shipping, arrival of the

Ionosphere

systems will coincide with the holiday

At the end of the year a milestone was

season in the Southern Hemisphere. Help

reached in the studies on the ionosphere

by the two sites in arranging to have the

over the sites. We received the long awaited

systems installed and operating will be much

report on the influence on the South Atlantic

appreciated.

Anomaly in the Earth’s magnetic field on
ionospheric scintillation that affects the
quality of the sites at lower observing
frequencies. An independent specialist has
reviewed the report. The report and the
review, together with the earlier pair of
Ionospheric
Reports

Scintillation

(ISIR),

will

be

Investigation
part

of

the

documentation package pertaining to the
ionosphere.
Larry D'Addario adjusting an antenna in a
test installation on the roof of the JPL
building.

Rob Millenaar, SPDO Site Engineer
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Outreach Update
The big outreach news this issue is the
launch

of

the

new

SKA

science

animation. Featuring stunning graphics,
the animation is available to download
from the SKA website. Other newly
available resources include three print
ready SKA posters and a range of new
images in the online image library.
The new SKA science animation
The SKA science animation has arrived!
Created

by

Swinburne

Astronomy

Productions, the SKA science animation

New SKA posters

captures the huge scale of the SKA by

Three new posters, Key Science, Overview

depicting the giant spiral footprint from

and Timeline, are now available to download

space. Detailed close up shots of the three

from the SKA website. The posters are

antenna types put the scale into perspective

suitable as an introduction to SKA science

while impressive visualisations describe the

and engineering and can be printed in high

five key SKA science projects. The film

quality at A1 size.

explains how the SKA will not only answer
fundamental questions about the Universe
but will also explore the unknown. The SKA
science animation is available to download
from the following link:
http://www.skatelescope.org/pages/factsandf
igures.htm

http://www.skatelescope.org/outreach/10102
8_SKAposteroverview.pdf

SKA Key Science poster.

The

Key

Science

poster

features

an

overview of the five key science projects in

SKA Timeline poster.

lay terms. Download the Key Science poster
here:

The

Timeline

poster

shows

the

key

http://www.skatelescope.org/outreach/10102

milestones of the project from conception to

8_SKAposterscience.pdf

full operation. Download the Timeline poster
here:
http://www.skatelescope.org/outreach/10102
8_SKApostertimeline.pdf

New images
We now have a range of excellent still
images from the SKA science animation
many of which are associated with the SKA
science projects. The images have been
added to the online image gallery on the
SKA website. Check out the new images
here:

SKA Overview poster.

http://www.skatelescope.org/pages/journ_hri
The Overview poster gives an explanation of
the SKA project, it outlines the key science
projects

and

sets

out

the

developments

and

potential

technical
spin

off

technologies. Download the Overview poster
here:

mages.htm

Coming soon...
Re-development of the SKA website.
During early 2011 we will be working to
improve

the

appearance

navigation,
of

the

content

and

international

SKA

website. The next print run of SKA outreach
materials will be designed to match the new
website and all subsequent SKA materials
will adhere to the new brand design.

Get Involved!
If you have an idea for an outreach activity,
New images are available from the online

can help with translation or would like advice

SKA image library.

on how to go about SKA outreach in your
region, contact Jo Bowler, SKA Outreach
Officer, bowler@skatelescope.org

Translation of SKA outreach materials
At present all international SKA outreach
materials are only available in English. So
that the outreach materials reflect the
international nature of the project we would
like to translate some of the resources into
other languages. The SKA factsheets are a
good starting point for this is as they are
brief and easy to print. The new science
animation is available with and without a
sound track making it easy to either add a
soundtrack in another language or to add
sub

titles.

development
speech

An

SKA

and

bubbles

comic

versions
will

be

is

under

with

blank

available

for

translations. At present offers of help with
translation into Hindi and Dutch have been
received. Any other offers would be very
gratefully accepted.

+44 (0) 161 275 4130.
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Africa
The SKA Africa Project and the National

development, data processing capabilities

Radio Astronomy Observatory (NRAO),

and joint scientific research, and to develop

based in the US, have agreed to expand

an active student and staff exchange

their collaboration on radio astronomy

program that would benefit both sides. The

research and development. This follows a

SKA Africa Project and NRAO have worked

visit by engineers and scientists from the

together with the University of California at

South African SKA Project Office to the

Berkeley on the CASPER ROACH board,

NRAO headquarters in Charlottesville

which has found ubiquitous applications in

and the Green Bank Telescope facility.

radio astronomy instrumentation, including

The topics of collaboration range from

the Green Bank Telescope and the Very

technical

Long

and

scientific

through

to

outreach.

Baseline

Array

(VLBA)

facilities

operated by NRAO. The ROACH board is
also the basis for the correlators used by the

SKA

Africa

and

NRAO

to

expand

South

African

Karoo

Array

Telescope

collaborations in 2011

precursor

After two successful years of collaboration,

Reionisation (PAPER) experiment. In the

following

software

the

signing

of

a

formal

(KAT-7)

and

collaboration,

the

the

Epoch

SKA

of

Africa

collaboration agreement in September 2008,

Project is using the NRAO-developed CASA

the

Project Office

data processing software, and South African

(SASPO) and the USA National Radio

developers will provide critical software

Astronomy

have

needed for both the MeerKAT and NRAO

agreed to expand the scope of their

radio telescopes. The NRAO has sent

collaboration. The original Memorandum of

astronomers and engineers to help with the

Understanding laid out the shared goal of

commissioning of the KAT-7 and MeerKAT

collaborating and cooperating to develop

telescopes

radio

engineers have participated in MeerKAT

South

African

SKA

Observatory

astronomy projects.

(NRAO)

SASPO

and

NRAO resolved to collaborate on software

review

and

panels,

NRAO

including

scientists

the

and

Science

Advisory Committee, the Time Allocation

receivers and new instruments designed to

Committee, and the Concept Design Review

detect gravitational waves using pulsar

panel. The southern hemisphere PAPER

signals (in close cooperation with the

experiment, which has both NRAO and SKA

NANOGrav consortium) and the faint signals

Africa involvement, has been set up and

from the first stars in the

successfully operates on the protected

Reionisation (PAPER).

Epoch of

Karoo radio astronomy site in the Northern
Cape Province of South Africa.

NRAO and the SKA Africa Project will also
work together to design a visitor centre and

Following the success of the collaboration,

outreach program to be associated with the

NRAO Director Fred Lo and Associate

Karoo radio astronomy reserve.

Director Phil Jewell met with SKA Africa
Project

Director

Associate

Bernie

Director

for

Fanaroff

and

Science

and

Engineering Justin Jonas, together with
assistant directors and division leads from
both

sides,

at

the

NRAO

offices

in

Charlottesville and Green Bank in November
2010.
The NRAO Green Bank visitor centre.
NRAO staff will collaborate with SKA Africa
staff to design a visitor centre in the
Northern Cape that will attract people from
all over southern Africa and provide unique
learning opportunities for young people in
primary and secondary schools.

Science

The details of the collaboration will be

Processing Team lead) and Justin Jonas

finalised in the coming months with the goal

(SKA Africa Associate Director for Science

of signing an expanded Memorandum of

and Engineering) talk to John Ford (NRAO

Understanding early in 2011.

Jasper

Horrell

(SKA

Africa

engineer) about instrumentation for the
NANOGrav project.

They

agreed

to

collaborate

on

the

development of new software, MeerKAT

astronomy,

electrical

astrophysics,

applied

engineering,

mathematics

and

cosmology. The 164 attendees included the
growing group of students being supported
through SA SKA funding. “We always invite
more international speakers than we need,
but this year no one declined,” a very
pleased

Prof

Justin

Jonas,

Associate

Jasper Horrell talks to Karen O’Neil (director

Director of Science for the SKA Africa

of the NRAO Green Bank Observatory)

project, said. The conference is a valuable

about the wheel design for the world’s

part of the human capital development

largest fully steerable radio telescope.

programme in support of studies at South
African tertiary and research institutes to

SA students star at SA SKA postgraduate

increase

conference

scientists and engineers able to support the

The annual South African SKA postgraduate

SKA and MeerKAT during the design,

conference, now in its fifth year, was held

construction and operational phases of the

from 29 November to 3 December at the

telescopes. The project is headed by the

Wallenberg

in

Department of Science and Technology,

Stellenbosch. It attracted 164 attendees

through the National Research Foundation

from

and the South African SKA Project Office.

Research

Centre

across South Africa and African

countries such as Madagascar, Mauritius,
Kenya and Botswana who are part of the
African SKA Working Group, as well as a
strong

international

panel

of

plenary

speakers from leading research groups such
as

Chalmers

University

of

Technology

(Sweden), the USA SKA Consortium, the
University

of

Southampton

(UK),

the

Netherlands Institute for Radio Astronomy
(ASTRON) and Oxford University (UK). The
conference

is

not

only

an

excellent

showcase for the high level of South African
science students, but is fast becoming an
extremely valuable meeting place for local
and international researchers and students
working

together

in

fields

such

as

the

number

of

highly-skilled
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Australia – New Zealand
During September and October 2010, five

by the antenna manufacturer, the 54th

of CSIRO’s new ASKAP (Australian SKA

Research Institute of China Electronics

Pathfinder) antennas were constructed at

Technology Group Corporation (CETC54),

the

with CSIRO’s ASKAP team

Murchison

Radio-astronomy

Observatory (MRO), bringing the total to
six.

Members

of

the

anzSKA

and local

contractors assisting with the antenna build.

team

attended the SKA Japan Workshop 2010

The antennas have a guarantee of in-the-

and growth in New Zealand’s radio

field surface accuracy; the reflectors require

astronomy research was strengthened by

no adjustment when assembled onsite in the

an

Advanced

MRO. This provides a fast and reliable build

Network

process for a traditional panel style antenna.

upgrade

Research
(KAREN)

to

the

and
as

telescope.

Kiwi

Education

well

Other

as

a

recent

refurbished
highlights

include industry engagement events and
educational outreach activity.
CSIRO’s

first

six

ASKAP

antennas

CSIRO’s new ASKAP antennas at the MRO

constructed

in October 2010. Image credit: Simon

Five new antennas were constructed at the

Johnston, CSIRO.

Murchison

Radio-astronomy

Observatory

(MRO) during September and October 2010,

SKA Japan Workshop 2010 held in Tokyo

bringing the total number of CSIRO’s

In November, the SKA Japan Workshop

ASKAP antennas now constructed, and site

2010 was held at the NAOJ (National

accepted, at the MRO to six, following the

Astronomical Observatory of Japan)

successful build and trial of the first ASKAP

Tokyo. Representatives from CSIRO joined

antenna earlier in 2010. All 36 ASKAP

participants from science and industry to

antennas are being constructed at the MRO

explore

ways

in

which

the

in

Japanese

astronomical

community

might

become

University

of

Technology

(AUT).

The

more involved in the SKA project. Clearly

antenna is located near Warkworth, just 200

enthused by the SKA science case, Japan

metres north of the AUT’s 12 m radio

has expressed real interest in formally

telescope. Refurbishment of the dish will see

joining the international SKA effort through

it converted to a radio telescope and it is

membership

more

expected to have a significant impact on

http://www.ska-

practical radio astronomy research and Very

of

information,

the

SSEC.

see:

For

jp.org/ws2010/index.html

Long Baseline Interferometry (VLBI) in New
Zealand.

Attendees

gather

at

the

SKA

Japan

Workshop 2010 in Tokyo. Image credit:

The 12 m antenna and the 30 m dish at

National Astronomical Observatory of Japan.

Warkworth, New Zealand. Image credit:
Sergei Gulyaev, AUT.

SKA

governance

workshop

offers

insights to a successful SKA project

More recently, the Kiwi Advanced Research

A workshop organised by the Australia–New

and Education Network (KAREN) achieved

Zealand

Committee

upgraded data connectivity from 155 Mb/s to

(ANZSCC) was held in Sydney to provide

1024 Mb/s between Australia and New

input into the policy processes of the

Zealand. Network tests conducted between

international SKA program. The discussion

AUT’s Institute for Radio Astronomy and

offered numerous insights into how a

Space

successful SKA project might be organised

International Centre for Radio Astronomy

and managed, with focus on ensuring that

Research (ICRAR) in Western Australia

industry is fully engaged with the SKA and

showed data transfer rate of 1 Gb/s. The

able to contribute expertise in an optimal

improved level of connectivity will not only

way.

allow radio astronomers to advance VLBI

SKA

Coordination

Research

(ISRAR)

and

the

techniques to the real-time version, e-VLBI,
Growth

of

NZ

radio

astronomy

supporting anzSKA bid

for the long-baseline portion of the SKA.

New Zealand’s 30 m Cassegrain wheel-andtrack beam waveguide antenna was handed
over

from

Telecom

but it will also provide an excellent test bed

NZ

to

Auckland

MWA prepares for final deployment in

visit, Dr Thomas spoke of the Australia–New

2011

Zealand bid to host the SKA, noting its

Preparation is currently underway for the

potential as a premier engineering project,

final deployment of the MWA, a low-

saying “it’s going to bring a fusion of

frequency radio telescope and precursor to

technology, resources and skills into this

the SKA, located at the MRO. Final tile and

country which will be a source of profound

receiver positions have been determined,

inspiration for young people”.

and the first RFI-tight and environmentally
controlled receiver enclosure was deployed
to the MRO for final testing. Proposals were
submitted to Astronomy Australia Limited
and the National Science Foundation to
secure the next stage funding for the MWA
teams in Australia and the US. For more
information, see
http://www.mwatelescope.org/

ASKAP Survey Science teams, one year
on
More than 90 astronomers and engineers
from around the world met at CSIRO
Astronomy and Space Science in Sydney for
a three day ASKAP Survey Science teams
working meeting. More than a year has
passed since the approval of the ten
projects which will use the majority of
ASKAP observing time (during the first five
years of operation). The meeting was a
chance for both the Survey Science teams
and CSIRO’s ASKAP team to reflect on
progress and prepare for 2011.

Astronaut visits Western Australia and
raises awareness of the SKA
In mid September several organisations,
including ICRAR, hosted Dr Andy Thomas,
Australian-born NASA astronaut. During his
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Canada
Digital Systems

would result in a correlator 1/4 the area, and

At the beginning of November, immediately

therefore presumably a similar proportion of

following the WP2 meeting in Oxford, staff

cost and power, as that described in SKA

from HIA-DRAO met with IBM to discuss

Memo 127.

architecture and technology requirements for
the Giant Systolic Array (GSA) correlator

In addition, staff at HIA-DRAO are working

concept being developed at HIA-DRAO, and

on a Multi-Purpose FPGA-based processing

to learn about IBM's existing and upcoming

board.

ASIC technology capability. As a result,

Telecommunication Computing Architecture

preliminary ideas are being explored for

(ATCA) compliant and is intended for use in

correlator-to-real-time

processing

different DSP applications such as beam

system data transmission, in particular its

forming (in particular for the Advanced Focal

impact on the correlator ASIC design. A

Array Demonstrator), real-time computation

pseudo-data/specification

and control (e.g. large adaptive optics

correlator

ASIC,

the

image

sheet

X421,

for

has

a

been

This

system

board

calculations

is

and

Advanced

control)

and

prepared, internally reviewed, and released

correlator algorithm verification, to name

for

Non

several applications currently being pursued.

(NRE),

All major aspects of the board are defined

production cost, power and implementation

and detailed design is underway. Over the

schedule will be considered for a design

next

start date in 2016, using ~2018 technology.

schematic capture and layout of the board

The result of this design study will help to

will be complete, and first prototypes are

refine the cost, scale, and power of SKA

anticipated by summer 2011.

a

design

Recurring

study

review.

Engineering

cost

The

few

months

work

on

simulation,

correlators. It is believed that the principles
behind the X421, or subsequent generations

High-performance, low-cost reflectors

thereof, could be used to guide development

Preparation work for the Concept Design

of SKA correlators. The X421, as specified,

Review of the design for the DVA-1 dish in

early 2011 is progressing well. Additionally,
engineers at HIA-DRAO are building a 4 m
offset primary reflector using the 10 m mould
from the CART MkI and MkII builds. This
reflector is to confirm predictions of the
behaviour

of

the

composite

material

proposed for the DVA-1 during the post-cure
process. In a parallel investigation on the
material properties of composite reflectors
over time, measurements of the surface
quality of the MkI reflector that has been
pointing at the zenith since 2007 have been
completed. Comparison with the original
surface

measurements

from

2007

is

underway.

Devices
The devices group at the Institute of Space
Imaging Science at the University of Calgary
have been advancing their research on high
performance Low Noise Amplifiers (LNAs)
and Analogue to Digital Converters (ADCs),
currently focussing on 65 nm CMOS using a
variety of processes. Fabrication of 65 nm
LP ADCs and LNAs has been carried out
and

performance

underway.

measurements

are
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China
Since our last newsletter report JLRAT

conference primarily focused on the newly

(Joint Laboratory for Radio Astronomy

developed

Technology) held its annual and mid-term

technology of FAST programme antennas.

meetings with the aim of promoting key

Leading figures from JLRAT, NAOC and

radio

CETC54 attended the meeting. Academic

astronomy

technologies,

mechanical

and

electronic

discussing the involvement of JLRAT in

reports,

the SKA project and identifying ways to

technologies of the FAST active reflector

increase JLRAT’s participation. As a

system, the feed-support, measurement and

result of the discussions, two JLRAT

control, and the receiver were given by four

working

system engineers from the FAST program

groups

were

created,

Dish

Verification Antenna China (DVAC) and

specifically

aimed

at

the

and experts from CETC54.

Phased Array Feeds (PAF). In other
developments, the FAST programme, a
major national science and technology
infrastructure project in China, passed
the acceptance test for the design and
optimisation of the FAST feed-support.

Mid-term exchange conference of FAST
and JLRAT
An exchange conference was held in

JLRAT

Shijiazhuang in August 2010 by JLRAT (the

technology held in Shijiazhuang, China.

mid-term

conference

on

FAST

collaboration between National Astronomical
th

Observatories China (NAOC) & 54 Institute

Two working

of China Electronic Technology Corporation

established

(CETC54))

key

In order to maintain the development of

technologies of the FAST program. The

radio astronomy technologies for the SKA,

to

strengthen

the

groups of

JLRAT

are

two working groups DVAC and PAF were

(CAS).

established within JLRAT in August 2010.

research and industry had not been as

The working groups are dedicated to SKA

effective as hoped, however JLRAT now has

antenna design and development. Antenna

a new strategy that will enable industry and

design has been introduced and discussed

research to both promote their advantages.

based on SKA dish verification antenna

This will benefit not only basic science but

system

The

also technology. It was stressed that China

analysed,

should be part of, and contribute to, the

including the modular design, material,

large-scale international collaboration that is

manufacture, assembly, maintenance and

the Square Kilometre Array project. Whilst

costs. Based on the initial progress that has

the leaders in attendance at the conference

been made, the antenna structure, reflector

took into account the fact that China

mounting and transportation have been

currently participates in the SKA project, and

widely discussed. The application of PAF

is involved in many SKA activities, they

technology to both the SKA and FAST has

expressed

also been considered.

investment in the SKA. Leaders of MOST,

functional

technical

specifications.

specifications

were

Collaboration

their

between

support

for

basic

upfront

CAS, NAOC and CETC54 expressed high
The annual summary meeting of JLRAT

hopes of JLRAT and anticipate it becoming

The annual conference of JLRAT, held in

a core technology centre and international

December 2010, focussed on the progress

brand. They also supported the exchange of

and achievements made in 2010, the plan

local

for 2011, and the SKA programme in China.

improve communication between science

The chief engineers of JLRAT presented

and technology.

and

international

researchers

to

reports on the development of DVAC and
PAF.

During

the

meeting

discussions

covered many aspects of radio telescopes,
including the low frequency telescope in
China, broadband feed, key technologies of
FAST,

sub-millimetre

wave

technology,

monitoring of the electric and magnetic
environment

and

receiving

equipment.

There were 12 academic reports presented

JLRAT annual conference was held in

during

Shijiazhuang of China.

the

conference

and

attendees

included the directors of NAOC and CETC54
as well as governmental officials from the

Acceptance of design and optimisation of

Ministry of Science & Technology (MOST)

the FAST feed-support

and the Chinese Academy of Sciences

The feed-support system is one of the three
new creations of FAST. Six 100 m high

towers will support six cables distributed

necessary work and the acceptance test

uniformly within a 600 m diameter circle. The

was passed.

flexible cables will support a 30,000 kg feed
cabin

which

will

make

the

tracking

movements for astrophysical observations;
the location accuracy of the feed should be
less than 10 mm. Of these requirements, the
design of the 100 m towers in the deep
Karst valley will be the key challenge. The
design and optimisation of the FAST feedsupport has passed its acceptance test at a
meeting in Beijing in November 2010. The
expert review panel was appointed from the

The acceptance meeting for the design and

China

optimisation of the FAST feed-support was

Academy

of

Building

Research

Institute, the Radio and Television Tower
Mast

Institute,

China

Electric

held in Beijing.

Power

Research Institute, North China Power

FAST receiver in development

Engineering Co., MOST and NAOC. In the

Studies

acceptance meeting, the representative of

concentrated

the North China Power Engineering Co., the

approved

contractor for the work, gave a progress

preliminary design report. Wide bandwidth

report to the panel: Firstly, the locations of

receivers have been sought; in particular a

the six towers have been finalised following

trilateral

analysis

conditions.

Jodrell Bank Centre for Astrophysics (JBCA)

Secondly, the construction plans for the

and the NAOC team has been established

feed-support

to develop a wide band 19 beam multi-horn

of

the

are

geological

now

complete

and

on

FAST
on

layout

optimisation
as

collaboration

between

the

in

the

CSIRO,

load combination, structure computation,

simulation study has indicated the feasibility

selection and optimisation of the tower

of a 19 beam receiver with frequency

shape, node design, the driver interface and

coverage of 400 MHz from 1.05 to 1.45

the structural material. Thirdly, following

GHz.

consideration of the practicalities of climbing

design are now being discussed. Following

the towers, the recommendation was made

a visit to the CASPER group at Berkeley,

that a climbing machine and spinning

US, there has been a preliminary, but

climbing elevator should be installed. The

thorough, discussion on adopting CASPER

panel agreed that North China Power

boards for building digital backends for

Engineering

FAST. In addition, a new Stewart platform

had

completed

the

FAST

of

receiver

Further

the

described

have

discussions were held regarding the design,

Co.

for

receivers

prototyping

telescope.

and

A

detailed

has been installed to replace the old one.

This new platform was hung by cables from
six towers. The cables for power supply and
signal transmission now travel along the
suspension cables, instead hanging freely
from the focus cabin. An L-band room
temperature receiver has been installed on
the new platform. The frontend of this
receiver is the same as before, but new
features have been added, such as optical
fibre for IF transmission and a spectral
line/pulsar backend based on iadc+ibob.
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Europe
Recent news on SKA developments

Aperture array report

shows

organisational,

Recent progress of aperture arrays as

technical and scientific maturity. The

elements of SKA-lo and -mid are as follows:

reports here from the European SKA

SKADS reporting is expected to have been

Consortium

Array

completed by the end of 2010. All material

Verification Programme (AAVP), Apertif,

remains available from www.skads-eu.org.

JIVE and LOFAR offer proof of this trend.

Some summary reports are available from

a

growing

(ESKAC),

Aperture

the SKA website as SKA memos e.g. Memo
ESKAC

111 - The SKADS Benchmark Scenario and

With its new executive, Steve Rawlings

Costing, and Memo 122 - The SKADS White

(chair), Thijs van der Hulst, Anton Zensus

Paper.

and Rafael Bachiller, ESKAC had four
telecons and three face-to-face meetings to

The

discuss aspects of all SKA related work in

Westerbork

Europe and to prepare for SKA Science and

considerable progress. In early December

Engineering

and

2010, the team, led by Dion Kant and Jason

Agencies SKA Group (ASG) meetings. An

Hessels, was able to announce the first ever

important decision was recently made to set

aperture array pulsar observation at 1.4 GHz

up a European Science Team, in particular

with only a fraction of the total receiving

in support of preparing a strong Phase 1

surface.

Committee

(SSEC)

science case and to strengthen the ties with
university

research

groups

throughout

Europe. This group met for the first time at
the recent AAVP workshop in Cambridge.

EMBRACE
and

demonstrators
Nançay

have

at
made

steering group meeting in early 2011 in
collaboration with the SPDO.

Andre Gunst has been appointed aperture
array domain specialist; a position in which
he will facilitate active interactions between
the aperture array teams and the SPDO.

More information on the AAVP is available
(see:http://www.astron.nl/dailyimage/pictures

from

/20101214/EMBRACE_1st_pulsar.png).

aavp.eu.

The team is now planning for multi-field

LOFAR

observations using two independent widely

During the last six months, the final LOFAR

separated pulsars and both EMBRACE sites

core and most of the international stations

are expanding for full functionality.

were built. The remaining seven remote

the

stations

AAVP

will

office:

be

secretary@ska-

constructed

in

2011.

The AA-mid and other activities in AAVP are

Observations are now being done on a

now fully underway. For example, the AAVP

regular basis and are close to being

Calibration and Imaging team, led by Keith

performed

Grange from Cambridge, has started to draft

calibration scheme has been implemented

the work programme which draws on the

which has improved the resulting maps

experiences of LOFAR.

considerably. Recently an observation with

automatically.

A

station

46 (split) HBA stations and 1035 baselines
From 8-10 December 2010, the first AAVP

was performed. Achieving a proper (static)

workshop was hosted in Cambridge at the

station calibration on the LOFAR stations

Cavendish Laboratory. The emphasis of the

has increased the instantaneous sensitivity

meeting, attended by over 70 participants

of the array by a factor of 2-3 in the

from a wide range of participating SKA

low-band (10-90 MHz). This has allowed

countries, was on science and technology,

significantly improved pulsar observations,

and the achievable requirements of AA-lo for

with detections of some pulsars down to 16

SKA Phase 1 as well as the evolution of

MHz frequency. Another impressive recent

AA-mid. The presentations from the meeting

demonstration

are available at:

observation and detection of five pulsars

http://www.mrao.cam.ac.uk/projects/aavp/in

using the low-band antennas. These pulsars

dex.html. The AAVP is planning its first

are spread across the sky and were

is

the

simultaneous

detected in the 24-32 MHz range.

VLBI

times the field of view of the current

The new e-VLBI oriented project NEXPReS

Westerbork

(Novel EXplorations Pushing Robust e-VLBI

(WSRT)) with the Apertif phased array feed

Services)

prototype Digestif which is mounted in one

aims

to

introduce

real-time

streaming and processing aspects to all
observations of the European VLBI Network.
JIVE is the coordinator of this project which
was granted €3.5M EC funding and in which
15 institutes collaborate. NEXPReS bundles
expertise in astronomy, networking and
computing that will advance VLBI and
develop relevant techniques for the SKA.

Apertif
The Apertif call for Expressions of Interest
(EoI)

for

Apertif

Surveys

(deadline

in

September 2011) has been very successful.
Eighteen research groups have submitted
an EoI; if all proposed surveys were
performed, it would keep Apertif busy for
more than 20 years! However, the large field
of view, and the large bandwidth of Apertif
make it possible to do surveys with different
scientific aims commensally. The groups
which had submitted an EoI were invited to
Dwingeloo in November 2010 to discuss the
various options for commensal observing.
The result of this meeting is that almost all
surveys can be combined in such a way that
most of the proposed science can be done
with an observing campaign of five years. In
February 2011 the EoI teams will be invited
to submit a full proposal for Apertif surveys.
On

the

milestone

technical
has

side,

been

the

an

important

simultaneous

detection of two pulsars, separated by 3.8
degrees on the sky (i.e. more than seven

Synthesis

of the WSRT dishes.

Radio

Telescope
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USA
The first Long Wavelength Array (LWA)

observing modes to find and fix various

station

undergoing

issues. The first figure below shows the

commissioning. We are actively taking

autocorrelation spectra from TBW, while the

data using the transient buffer modes -

second

transient buffer narrowband (TBN) and

spectra obtained via TBN. In a few months

transient buffer wideband (TBW), using

time we anticipate the arrival of the full

20 dipoles and a prototype LWA digital

electronics package for the LWA from JPL.

processor board. In these modes the data

This will allow use of all 512 dipoles with

from each dipole is captured and written

TBW and TBN, and beamforming capability.

out to disk for later post processing. The

The LWA will have four independently

TBN mode allows for the continuous capture

steerable beams, each with two tunings and

of 100 kHz of bandwidth, tunable anywhere

two polarisations. Meanwhile considerable

within the 10 - 88 MHz range of the LWA.

progress has been made in the area of

The TBW mode allows for capture of the

software

entire LWA bandwidth, but only for 61

readers and FITS writers. As always, more

milliseconds after which it takes about one

details can be found on the LWA web pages

minute to write out the data. A software

at http://lwa.unm.edu.

(LWA1)

is

correlator has been built at the University of
New Mexico (UNM) by Jayce Dowell and we
are busy using it along with the above

figure

shows

development

the

cross-power

including

data

Autocorrelation spectra for 20 dipoles obtained using the TBW capture mode and processed
using the LWA Software Library. The integration time is 61 milliseconds.

Cross-power spectra for 9 baselines obtained using the TBN capture mode and processed using
AIPS. A few bad channels have been discarded due to RFI and the data has been averaged
over 45 minutes. The center frequency is 38 MHz and the spanned bandwidth is 100 kHz.

