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S quare Kilometre Array Design S tudies
is partly funded by

together with all the many inputs until now, a
costing document from SKADS will appear
soon. It really made us focus on a possible
system design and architecture for a fully
costed SKA for the first time in SKADS. Many
thanks to all and in particular to Paul
Alexander, Rosie Bolton and Andrew Faulkner,
to get it all together in a three month period.

Message from the Coordinator
Arnold van Ardenne, SKADS Coordinator
This
second
SKADS
newsletter
clearly
demonstrates the impressive progress made
since last summer after its first year of
kicking-off and shaping up.
Some of this
already became clear at the successful oneday SKADS workshop last September at the
beautiful premises of the Observatoire de
Paris. Results are being produced and in my
judgement it seems that at least so far,
SKADS is really living up to its promise!

This first version will also serve as input to the
upcoming March ISSC meeting in Argentina.
In this newsletter you will find some news on
the Marie Curie-SKADS program that was
approved end last year, the contract of which
was signed by all including the EC last
January. The program will be coordinated by
ASTRON and executed by 10 partners also
participating in SKADS. More information can
be found on the SKADS website.

I think it is also fair that the R.A. community
involved in SKADS using SKADS as a vehicle
became even better lined-up and more
convinced in the scientific potentials of the
SKA and the scientific and technical credibility
for widefielding technologies explored in e.g.
SKADS.
Last but not least, activities started on FP7,
Having said that, what other results actually the next EC- framework program, toward a
has been achieved since the first newsletter? truly global SKA. Through its representations,
For a project under the auspices of the EC, it SKADS is ensuring the appropriate level of
is incredibly important that the first Annual input as FP7 will overlap with SKADS in the
report is not only made in time but also second SKADS-phase.
actually approved, both financially and Message
from the SKADS
scientifically. I am happy to say that thanks
to all involved, we succeeded in achieving Board
both. Visit the SKADS website for the annual Peter Wilkinson, Chairman, SKADS Board
report (www.skads-eu.org) to get a closer It seems most useful to report on the main
view of all that happened.
Strategic Outcomes of the 3rd Board Meeting in
As a result, the next phase could be funded The Hague. The only items not reported below
and the distribution of funds has been done in involve the updates from the International
Project Office and from the South African (via
most cases.
J. Jonas), Australian (via R.Braun) pathfinder
At this time we are working toward the projects and the US Consortium (via K.
closure of the second year in June and Kellermann). The international attendance at
preparing for the Mid Term Review which as the SKADS Board is greatly appreciated and is
we know now, will take place in the second part of the world-wide, open, discussion which
half of October directly after the two-days will ensure that the SKA proceeds as smoothly
second SKADS workshop.
The third Board as possible from the present R&D and
meeting was held in The Hague last January prototyping phase to an internationally agreed
and in spite of true storm conditions, was very design and thence to construction.
useful with only a limited number of
2 nd SKADS Symposium/Mid-Term Review
participants failing to arrive.
nd
SKADS Symposium will be held
Among other things it was agreed that three The 2
immediately
prior to the MTR.
The Board
Australian
participants
(Universities
of
prefers
the
dates
of
25/26
October
2007.
Melbourne, Sydney and Adelaide) will leave
The
Board
deferred
the
planning
for
the
MTR
the Consortium for practical reasons but will
until
the
next
Board
Meeting
in
summer
2007.
remain
committed
coordinated
through
CSIRO. At the same time, it was agreed to These plans to be pulled together by Wim van
admit Portugal to join SKADS through the Driel (DS7 leader)
IST/CENTRA group.

FP7 Participation
Two SKA(DS) costing meetings took place in The FP7 Preparatory Phase process and the
Cambridge using the Benchmark scenario as a scope of the emerging proposal was clarified
basis for the SKA.
From these events during the meeting – most attention was given
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to WP2, the technology related WP. A first
draft table of sub-packages and participants
had been constructed by Andy Faulkner after
a series of ad hoc discussions. This table had
been circulated to institute leaders and has
now been circulated more widely. Since the
Board meeting there have been extensive
discussions between the SKADS Board Chair
and Coordinator and the ISPO Director (R.
Schilizzi) and FP7 Coordinator (P.Diamond) to
clarify the interface between the FP6 SKADS
and FP7 Preparatory Phase Studies. These
discussions were very constructive.

members should not be on the SAG.
The
membership will be finalized via email – led
by the Project Scientist and the Project
Coordinator.
“Year in the Life”: “Virtual proposal”
process coordinated by S. Rawlings
See the details in the article by Steve
Rawlings in this Newsletter on page .5.
Finally it is worth commenting briefly on one
of the outcomes of the FP7 Preparatory Phase
(PREPSKA) planning meeting in Bonn on
February 12.
A major decision was that
technical work funded within PREPSKA would
involve
only
the
Central
Design
and
Integration Team (CDIT) under the auspices
of the International SKA Project Office. The
European national follow-on work from
SKADS, after it comes to an end in mid-2009,
will have to be sought from national funds. An
initial technical plan is being evolved in the
context of the PREPSKA proposal with
contributions from the whole international
project.
In Europe the plans are being
coordinated by Andy Faulkner and Marco de
Vos.

Design and Costing Activities
It was agreed that the SKADS approach
complements that of the ISPO and that both
should converge in Q4 2007. A first SKADS
report will be made to the ISPO Director and
the ISSC in March 2007.The SKADS process
explicitly
integrates
engineering
via
“Design&Costing
Blocks”
and
leads
to
estimates of 2011/12 costs and uncertainties
for the SKADS Benchmark Scenario. There
are some more details on the costing exercise
in the article by Paul Alexander on page 4 of
this Newsletter.

CENTRA is a New SKADS
Partner

After March 2007 the plan is to iterate the
design; make trade-offs; learn the ISPO
Python software; integrate with other work
outside SKADS especially on dishes. The ISPO
director noted that part of WP2 of FP7 is a
costing exercise and that an international
consultant
will
be
asked
to
provide
independent validation.

Steve Torchinsky, Project Scientist
CENTRA is the Multidisciplinary Centre for
Astrophysics at the Instituto Superior Tecnico
in Lisbon. Members of CENTRA have been
active in the SKADS for nearly a year, and
they have made important contributions to
the science simulations activities. The group
led by Domingos Barbosa and Mario Santos
are especially interested in the Epoch of
Reionisation and foreground contributions to
an EoR experiment.
At the recent SKADS
Board meeting in January in The Hague,
CENTRA was unanimously and enthusiastically
welcomed as a SKADS participant. Welcome
CENTRA!

SKADS and Site Surveys
The ISPO Director is seeking input on
• RFI investigations
• Configuration optimisation (mainly from
existing SKADS work)
• Influence of site characteristics on cost and
operation
• Influence of infrastructure on overall cost
It was agreed that everyone should take great
care to liaise with the ISPO in all matters
associated with siting – which are politically
very sensitive.

Marie Curie Conferences and
Training
Steve Torchinsky, Project Scientist

Further RFI monitoring activities will be
mainly via the FP7 Study.
To get
existing/costing information into SKADS there
will be an NDA involving Arnold van Ardenne;
Andy Faulkner & Paul Alexander.

SKADS partners were pleased to hear that the
proposal to the European Commission for a
Marie-Curie training program has been
awarded. This award is worth 555kEuro over
the next three years and will be used to fund
SKADS Science Advisory Group
14 events including Astronomy and Technical
It was agreed to constitute the SAG as per the workshops, as well as funding for training
published guidelines and that the Board visits by young researchers and students.
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Initially, the training aspect was missing from
the SKADS programme, and this is an
excellent addition to the project so that the
future generation of scientists will be well
prepared to exploit the SKA.

SKADS Workshop 2006
Steve Torchinsky, Project Scientist
The first SKADS Workshop was organised in
Paris together with the International SKA
Engineering and Joint Working Group meeting.
The combined event was a great success,
bringing together not only SKADS partners,
but many of our global SKA partners for a
week of SKA discussions and presentations.

The packed audience at the SKADS Workshop, 4
September 2006. In the front row, from left to right, is
Wim van Driel, Peter Wilkinson, and Arnold van Ardenne.

All the presentations are available on the
website at http://www.skads-eu.org/ (click on
« documents »)

SKADS Design and Costing

The SKADS Workshop was a forum for
discussion and presentation of progress after
nearly a year of SKADS since the kickoff in
November 2005. Some partners had a bit of
a slow start, but overall considerable progress
has been made. The opportunity to review
each others work and interact closely with the
rest if the SKA community was invaluable,
and there was considerable exchange of views
and ideas.

Paul Alexander, Rosie Bolton, Andrew
Faulkner, Steve Torchinsky
The International SKA Project roadmap calls
for a first iteration of a costed SKA by mid
2007. One of the main deliverables of the
SKADS project is a costed SKA, and this
comes under the responsibility of Design
Study 3, led by Cambridge University. The
first SKADS Design and Costing meeting was
held in Cambridge in November, organised by
Paul Alexander, and SKADS Project Engineer
Andy Faulkner.
Since then, Rosie Bolton
(Cambridge) has taken on the task of
managing the SKADS effort on costing, and
she has mobilised the effort within SKADS
partners.
A second meeting was held in
Cambridge on January 15th.
In parallel to the SKADS costing work, a
costing exercise is being undertaken by Aaron
Chippendale for the International SKA Project,
and there is close cooperation between the
two exercises.
The SKADS design and costing is based on a
projected realistic system and is implemented
in an extensive Excel spreadsheet which
shows the individual contributions of various
subsystems to the overall cost.
The
spreadsheet can also be used to adjust a
number of design decisions to see how
changes affect cost.

Participants at the first SKADS Workshop in Paris, 4
September 2006. The workshop and SKA meeting were
hosted by the Institut d'Astrophysique de Paris and the
Observatoire de Paris.

An initial paper on the SKADS Design and
Costing will be submitted to the International
SKA Steering Committee in March.
There will be a full report on the results of the
Design and Costing work plus reactions from
the ISSC in the next Newletter.
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Four Years in the Life of SKA

Proposal

Steve Rawlings, DS2T1 Leader

Leader

Wide-field HI
Survey+Continuum

Steve Rawlings (Oxford)

Deep Field:
HI+Continuum

Matt Jarvis
(Hertsfordshire)

HI absorption

Richard Wilman (Oxford)

Strong gravitational
Lensing

Neal Jackson
(Manchester)

Weak Gravitational
Lensing

Chris Blake (Swinburne)

Cosmic Magnetism

Paul Alexander
(Cambridge)

Local Galaxies

Elias Brinks
(Hertfordshire)

Galactic Science

Dave Green (Cambridge)

Pulsars

Michael Kramer
(Manchester)

Transients

Graham Woan (Glasgow)

We are organising the writing of proposals to
‘use’ the SVT over the 2011-2014 period, and
SKADS DS2-T1 participants have agreed to
lead certain core science areas. We are keen,
however, to engage the widest possible
community of scientists in this process. We
therefore invite you to either (a) participate in
the existing proposals; or (b) lead new
proposals. In the former case you should
contact the SKADS contact person identified
(by science area) below. In the latter case
you should contact me.
We welcome
volunteers for any areas not listed here.

Solar Physics

Joe Khan (Glasgow)

Solar&Terrestial Physics

Andy Breen
(Aberystwyth)

Lunar Cerenkov

Ray Protheroe
(Adelaide)

High Energy Cosmic
Rays

Heino Falcke (ASTRON)

Cradle of Life

Melvin Hoare (Leeds)

High-redshift Molecules

Francoise Combes
(Paris)

Low-redshift Molecules

Chris Lintott (Oxford)

The main purpose of these proposals is to
quantify the science return of the SKADS
benchmark scenario in the early stages of SKA
development.
They
also
provide
the
opportunity
for
proposers
to
quantify
important design details for the SVT.

VLBI/Masers

Hans-Rainer Klöckner
(Oxford)

SZ

Mike Jones (Oxford)

High-Energy
Astrophysics

Garret Cotter (Ox)

SETI

Tim O'Brien
(Manchester)

Extrasolar Planets

Joe Lazio (NRL)

Astrobiology

Helen Fraser
(Strathclyde)

Spacecraft Telemetry

Dayton Jones (JPL)

DS2-T1 is organising a thought experiment of
‘scheduling observations’ on the SKA as it
grows towards 10% of the full array in the
period
2011-2014.
The
technology
implementation chosen is built around the
SKADS Benchmark Scenario. This scenario is
just one of several possible realizations of the
SKA Reference Design (see SKA memo 69
and, Project Summary of the 29Nov06 SWG
telecon), and as such does not represent any
agreed view of the International SKA
community. Since we are all keen to avoid
confusing the wider community with a
plethora of seemingly distinct SKA realizations
- all details of the SKADS Virtual Telescope
(SVT) - including a basic exposure-time
calculator - will be available only via contact
with a member of SKADS.

After the scheduling process is complete, the
proposals will published as a soft-back book
(‘chapters’ credited to proposal writers, and
edited by the SKADS DS2-T1 management
team at Oxford) as well as on a worldreadable web site. It will be an official output
of the SKADS project.

For more information about the SKADS Virtual
Telescope, and « 4 Years in the Life of SKA »
please
contact
me
by
email
at
sr@astro.ox.ac.uk.

The timescales for this process are short -- for
which we apologise -- but we very much hope
that as many as possible of you will be able to
participate. The final deadline for proposals
will be 13 April, 2007.
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Tile Developments
S teve Torchinsky (DS5T3 Leader)
The primary technology demonstrator for
SKADS
is
the
Electronic
MultiBeam
RadioAstronomy ConcEpt (EMBRACE).
The
prototype tile is almost fully integrated. It
has 64 Vivaldi antenna elements mounted on
four circuit boards which are half populated
with their electronic components.
As part of the SKADS technology development
studies within DS4, there are parallel efforts
at ASTRON and Nançay to develop analogue
beamformer chips. A first run of the Nançay
beamformer
chips
have
already
been
fabricated and are currently under test.
Eventually,
the
Nançay
chips will be
integrated
into
one
of
the
ASTRON
development tiles.

Erik van der Wall shows two quadrants of a tile board at
ASTRON. These boards are currently being populated
with their electronic components.

Meanwhile, characterisation of the EMBRACE
frontends is fully underway at ASTRON in
Dwingeloo.
The EMBRACE Project expects to have several
working tiles by October this year, with the
Mid Term Review as a milestone to publish
some test results.

Arnold van Ardenne demonstrates one of the potential
technologies for aperture-array tiles under development
at ASTRON. The primary radiators are Vivaldi feeds
printed on flexible circuit board and inserted into a foam
support structure.

The beamformer chip developed in Nançay is shown here
in its test module.

Another solution under development at ASTRON has the
Vivaldi feeds as self-supporting solid structures made of
anodised aluminium.

The EMBRACE prototype tile under test in the ASTRON
anechoic chamber.
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October 2006, working in Leiden on DS2T1,
and she is studying ionospheric turbulence
Steve Torchinsky, Project Scientist
and the effects it will have on SKA
There has been an enormous amount of observations and calibration. Ultimately, the
recruiting for SKADS amongst the SKADS goal is to develop calibration techniques to
partners. It's a great pleasure to welcome all minimise the effects of the ionosphere, and
these talented people to SKADS!
thus optimise the scientific output of SKA.

SKADS Recruitment

Aziz AhmedSaid received an Ingénieur d’état
degree in Electronics and a Magister in Signal
Processing from the National Polytechnic
School of Algiers, in 2000 and 2002,
respectively, and a PhD in Computer Science
from Queen’s University of Belfast in 2006.
During his PhD, he worked on FPGA
software/hardware
co-design
for
signal
processing
and
parallel
computing
applications. He is currently a member of the
SKADS team at Jodrell Bank Observatory,
Manchester University, working as a Digital
Signal Processing Engineer. His primary task
is to design and verify the phased array digital
signal processing in collaboration with the rest
of the design team.

Rense Boomsma recently completed his PhD
in Astronomy at the University of Groningen.
His thesis was on "The disk-halo connection in
NGC 6946 and NGC 253". Rense is continuing
at the Kapteyn Institute, and joins SKADS in
DS2T1 working on sky simulations for HI line
surveys.

Stéphane Bosse received a Doctorate in
2003 in high frequency electronics at the
Institut de recherche en communications
optiques et microondes (IRCOM) in Limoges,
France. He worked on MMIC design at 40GHz
using gallium arsenide substrates (GaAs).
Stéphane joined the Nançay radio observatory
in 2004 and is now working fulltime on the
design of MMICs for EMBRACE beamformer
Robbie Auld graduated from Newcastle chips using silicon based substrates (SiGe,
University, 1996 with a degree in Astronomy SiGeC).
& Astrophysics. After a few years in industry
(IT support) followed by a long world tour, Rosie Bolton did an MSci degree in Natural
Robbie returned to astronomy and took the Sciences at Cambridge, followed by a PhD
MSc in Radio Astronomy at Manchester titled "The radio source population at high
University, graduating in 2003. He moved on frequency: follow-up of the 15GHz 9C survey".
consisted
of
simultaneous
multito do a PhD in Cardiff, and he is currently This
frequency
radio
continuum
observations
of
putting the final touches on his thesis.
almost
200
sources
with
associated
optical
Robbie's projects include Radio Recombination
Lines, CMB foregrounds, analysis of HIPASS follow-up and analysis of the results. After
data, helping to design and implement the her PhD, she worked in industry for a year and
Arecibo Galaxy Environment Survey (AGES), a half as a consultant physicist in a technology
Recently returned to
subsequent analysis of AGES data, and development firm.
Cambride,
Rosie
is
coordinating
the costing
searching for signatures of dark galaxies.
effort
for
SKADS
and
will
also
get
involved in
Robbie joins SKADS in DS2 providing the link
science
activities
related
to
cluster
magnetic
between the sky simulations in DS2T1 and the
fields.
telescope simulations in DS2T2.
Sunghye Baek joined the Observatoire de Tobia Carozzi recently joined Glasgow
Paris in September 2006 as a PhD student University to work on polarisation modeling of
He was most
working with Françoise Combes and Benoît aperture arrays for DS2T2.
recently
at
the
University
of
Sussex
following
Semelin.
Sunghye's thesis topic is dealing
a
term
in
Uppsala,
Sweden.
Tobia
has a
with the Epoch of Reionisation, and she works
background
in
ionospheric
radio
propagation,
closely with the DS2T1 team. Her work is also
concerned
with
the
coamparison
of antenna design and polarisation theory, and
Cosmological Radiative Transfer codes as part he has recently been working on signal
processing and data analysis for the Cluster II
of the Horizon Project.
and Double Star missions.
Ilse van Bemmel received her PhD from the
University of Groningen in May 2002. The Roberto García-García received the M.S.
topic was testing unified models for radio-loud degree in telecommunications engineering
active galaxies, using their infrared emission. from the University of Alcalá, Madrid, Spain, in
After her PhD she was an ESA fellow at the 2007. He has been working on real-time
STScI in Baltimore.
Ilse joined SKADS in computer vision for robotics applications and
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autonomous intelligent road vehicles. Since
September 2006, he is working with FG-IGN,
at the Yebes Astronomical Centre in Spain. His
current research interests include low-noise
differential amplifiers and MMIC technology for
the SKADS project. Also he has been working
in the design and construction of radioastronomical receivers for the new 40-metre
radio-telescope in Yebes.

he developed simulations of jets of highly
redshifted radio galaxies, and the title was
"On the Interaction of Jets with the Dense
Medium of the Early Universe"
Martin
continued at Landessternwarte for a two-year
postdoc
before
joining
the
Cavendish
Laboratory at Cambridge University in 2004.
He is working in SKADS DS2 on simulations of
the cosmological rotation measure grid.

Georgina Harris joined the University of
Manchester SKADS Team in October 2006 as
the Team Leader for SKADS System Design at
Jodrell Bank.
Georgina received
her
Engineering Doctorate (EngD) on diesel
engine emission reduction from the University
of Manchester. She also completed a Master of
Business Administration (MBA) from the Open
University. Before joining SKADS, Georgina
was a postdoctoral researcher in the Extreme
Loading & Design Research Group within
MACE at the University of Manchester.

Eloy de Lera Acedo joins SKADS as an
antenna
engineer
at
Yebes,
National
Astronomical Observaotry General Foundation
of Alcala Universiy (FG-IGN) of Spain.
He
received his degree as a Telecommunication
Engineer from the University Carlos III of
Madrid in 2005 Specialising in Communication
Systems. The subject of his Masters project
was "The Design, Simulation and Construction
of
Ultra
Wideband
Antennas
for
Radioastronomy" and he is currently working
on his PhD, also at University Carlos III. Eloy
is working within DS4T4 on the design of
Integrated Ultra Wide Band Antennas.
Vincent Macaire is an electronics engineer
specialising in embedded systems. He did his
degree in 2006 at Polytech'Orleans. Before
joining SKADS, he spent 6 months working on
wireless medical equipment.
Vincent is
working on the External Correlator Interface
for EMBRACE. The ECI negotiates data traffic
from the antenna tiles using Gigabit ethernet
and converting them to feed the correlator.
Richard Morrow obtained a Cybernetics
degree at Bradford University in 2004 and
went on to various jobs in industry until 2006
when
he
started
his
own
company,
RMCybernetics,
which
specialises
in
electronics and software design.
Richard
recently started an MPhil/PhD in Radiography
at City University where his research is on the
development of scintillation based radiation
detectors for use in radiotherapy treatment
and the nuclear industry. He joined Jodrell
Bank in November 2006 as an Electronics
Technician working on SKADS in DS4 making
and testing circuits as well as producing small
prototypes of infrastructure that may be used
for the SKA.

The new members of the Jodrell Bank SKADS team, from
left to right: Richard Morrow, Chris Shenton, Georgina
Harris, Aziz AhmedSaid, Tim Ikin

Tim Ikin is a long time member of staff at
Jodrell Bank, working as an electronics
technician in the Pulsar group since 1995. His
B.Eng. degree was in Electronics at UMIST
(now part of the University of Manchester).
Tim started working for the SKADS project in
May 2006 investigating twisted pair cable as a
possible means of analogue data transfer from
a tile based receiver to the ADC’s based in the
central bunker. Currently, Tim is involved in
designing the large and complex PCB’s with
ADC’s,
processors
and
data
transfer
electronics.

Nima Razavi-Ghods did a degree at
Manchester (UMIST) in electronic engineering
and then a PhD at Durham University. His
work involved the characterisation of radio
propagation
channels
when
employing
Martin Krause received his PhD in 2002 from multiple antennas at the transmitter and at
the Landessternwarte (National Observatory) the receiver. Nima is now at the Cavendish
at the University of Heidelberg. For his thesis Laboratory at Cambridge, working on SKA
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system architecture and dealing with the
antenna arrays. He is developing a simulation
of the phased array, for both digital and
analogue beamformers, which takes into
account the antenna response, element
spacing, array size, frequency, bandwidth, and
steering angles.
Chris Shenton graduated in 1990 in
Electronic Engineering and since then has
worked in various fields of industry ranging
from communications, sonar, audio and
avionics. He specialises in large System on
Chip implementation and verification primarily
targeting
VLSI
and
FPGA
technology
platforms. Chris joins the SKADS team at
Jodrell Bank and will be working within DS4
on implementation strategies for the Digital
Signal Processing elements of SKADS.
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