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Africa celebrates  
SKA bid outcome

Mrs Naledi Pandor, South Africa’s Minister of Science and Technology, spoke 

at a media briefing in Pretoria on 25 May 2012. She thanked her colleagues 

in government and South Africa’s SKA team, as well as African partners and 

participating scientists and students for their hard work over nine years that 

helped to secure the majority of the SKA for Africa.

In their announcement, members of the SKA Organisation acknowledged that 

Southern Africa was identified as the preferred site for the SKA, but added 

that the majority of the members were in favour of a dual-site implementation 

model – an inclusive approach that was deemed to be scientifically justified, 

as well as technically and financially viable.

“This is a fantastic outcome for Africa. It maximises South Africa’s contribution 

to the SKA and means that all the work we’ve done – and everything we 

do from here onwards – will contribute to the SKA,” said Prof Justin Jonas, 

Associate Director: Science and Engineering, SKA SA project. “I always knew 

that our bid was very competitive. 

When we were shortlisted for hosting the SKA, we worked even harder 

to fine-tune our bid and we presented an exceptionally viable and robust 

plan for the SKA. We chose our site very carefully – remote enough to 

do the science, but not so remote that infrastructure development and 

operations becomes too difficult and too expensive. These were deliberate 

and calculated decisions based on hard work – and it paid off!”

Professor Jonas is excited about the implications of the SKA site decision, 

and the role that the MeerKAT telescope will play in the SKA. “MeerKAT 

will make up a quarter of the mid-frequency SKA Phase 1, and the science 

planned for SKA Phase 1 is very similar to the MeerKAT science case – just 

much higher impact,” he explains. “Our bursary students and other students 

who will participate in the MeerKAT large surveys will have a huge advantage. 

They are well placed to enter SKA Phase 1, and have the opportunity to 

become science leaders in future SKA projects.”

“I am ecstatic! I’m happy for our scientists, I’m happy for our 

country, I’m happy for Africa! We’ve done it!” – Minister Naledi 

Naledi Pandor, SA Minister of Science and Technology, with Jimmy 

Manyi, head of South Africa’s Government Communication and 

Information Services sharing the moment. (Photo: Loretta Steyn) 

 

With the announcement that Africa will host all the SKA dishes, there was even more reason to celebrate 

Africa Day on 25 May 2012. An Africa-shaped cake added a festive touch to the media briefing in 

Pretoria. (Photo: Ntswe Mokoena)

“The real works starts now.” Professor Justin Jonas (left): Associate Director: Science and Engineering, 

SKA South Africa, speaking to journalists following the press briefing. (Photo: Loretta Steyn)

 

The SKA bid announcement generated widespread print, broadcast and online media 

coverage in South Africa and around the world. Here Dr Bernie Fanaroff (SKA SA Project 

Director) and Bun Booyens (Editor: Die Burger) shows the front page of Die Burger, who 

– like many other local newspapers – carried the story as front page news on Saturday 26 

May 2012. (Photo: Jaco Marais)

I’m happy for our country, I’m happy for Africa!  
We’ve done it!” – Minister Naledi Pandor 
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The SKA is the beginning  
of great things

WELL DONE, SOUTH AFRICA!

“Let’s be great – that is what 
the SKA is all about!”  
This was the message from Mrs Naledi 

Pandor, South Africa’s Minister of Science and 

Technology at a celebratory dinner held in 

Pretoria on 17 July 2012. “The outcome of the 

SKA site bid is the beginning of great things to 

come,” she added. “This wonderful opportunity 

is now in our hands and it is our responsibility 

to make the most of it through innovation, 

excellence and hard work.”

“Winning this site bid proves that Africa really 

is the continent of opportunity – a place where 

we can make a real difference,” SKA South 

Africa project director Dr Bernie Fanaroff told 

the gathering of African SKA partners and 

other key role players in the project. “I think 

the world was surprised by the quality of our 

people and our work, as well as the quality of 

our site bid – all 27 000 pages of it! Now we 

must deliver on what we promised and seize 

the many opportunities for development and 

innovation presented by the SKA.” 

Dr Fanaroff gave examples of how the SKA project 

is already helping to reverse the brain drain from 

South Africa and creating a culture of science in 

the country. “More than 200 scientists applied 

when we advertised our latest SKA SA research 

chair and the seven names on the shortlist were 

some of the top leaders in this field in the world,” 

he said. “Our universities are seeing a sharp 

increase in applications from top young scientists 

and engineers who want to come and work on 

the MeerKAT and SKA right here in South Africa.”

25 May 2012 is a historical day for us – a day that recognised South 

Africa and Africa as an ideal place for scientific achievements. We 

are very proud of South Africa’s successful site bid, and confident 

that this major project will bring many new opportunities to our 

province, especially to our youth. – Ms Grizelda Cjiekella, Acting 

Premier of the Northern Cape Province, South Africa

While we’re celebrating we must remember that our success with 

SALT paved the way for South Africa hosting large astronomy 

projects. SALT made our SKA bid credible. We have to remember 

the vision of people like Dr Rein Arndt. – Dr Khotso Mokhele, 

former NRF President

Congratulatory messages have been pouring in from around the globe subsequent to the announcement that South Africa, along with 

eight SKA partner countries in Africa, will host all of the mid-frequency dishes of the iconic SKA telescope. Here are a few extracts:

Dr Bernie Fanaroff and Minister Naledi Pandor 
at a special event in Pretoria to celebrate the 
outcome of the SKA site bid. Dr Fanaroff, who 
has been leading South Africa’s SKA project 
since 2003 and has become known as “Mr SKA”, 
received a standing ovation during the event. 
(Photo: Elsabe Brits)

Minister Naledi Pandor (left) with journalist 
Sarah Wild (right). Key partners in the SKA SA 
project joined the Minister in Pretoria on 17 July 
2012 to celebrate securing the SKA bid for Africa. 
Each guest received a copy of Wild’s new book 
“Searching African Skies: The Square Kilometre 
Array and South Africa’s Quest to Hear the Songs 
of the Stars”. Wild is an award-winning science 
columnist and the science and technology editor 
at Business Day. The book is published by Jacana. 
(Photo: Marina Joubert)

On behalf of government and fellow South Africans, I 
congratulate our Minister of Science and Technology, 
Mrs Naledi Pandor, and her entire team for their 
hard work which saw South Africa win the bid to 
host this major Square Kilometre Array (SKA) at 
home. – President Jacob Zuma
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Congratulations to the whole 
team, you deserve to be the 
proudest people in the world right 
now! – Prof Oleg Smirnov, SKA SA 
Research Chair, Rhodes University

Well down to the entire team and 
special thanks to Justin Jonas, 
Khotso Mokhele and Rob Adam for 
the initial vision. – Dr Kurt van der 
Heyden, Astronomy Department, 
University of Cape Town

The University of the Witwatersrand, Johannesburg, takes this opportunity 

to congratulate the Minister of Science and Technology, Naledi Pandor and 

all those involved in assisting South Africa to win the bid to host the Square 

Kilometre Array radio telescope. This is a major scientific coup for South Africa 

and will serve as a key research advantage to the entire scientific community. 

The Astronomy Department (University of Cape Town) congratulates 

with much delight the whole of the SA SKA project team - and Bernie 

Fanaroff, Justin Jonas, and Kim de Boer in particular - with the very 

positive outcome of the SKA site bid decision. An incredible feat and a 

clear acknowledgement of the success of the huge, gigantic steps the 

team has taken in just the last decade to bring the project so far in such 

a short time, and putting us on top of the world, if not the Universe. We 

are proud to be associated with this project, and look forward to continue 

working with SA SKA office on this even more fantastic road ahead. 

I’d like to echo the congratulations! This is 
a fantastic effort by the SKA Africa project, 
and we look forward to a great future for 
the SKA and radio astronomy in Africa and 
around the world. – Dr Benjamin Stappers, 
Joddrell Bank Centre for Astrophysics, UK

A huge thank you to Dr George Nicolson as 
one of the pioneers of radio astronomy in 
South Africa for his ongoing wise guidance 
at every step of the way. What a fantastic 
legacy! – Dr Jasper Horrell, General Manager, 
Science processing and innovation, SKA 
South Africa

The SKA project represents a great opportunity 
for young scientists such as me. It shows 
that South Africa is serious about scientific 
research and will surely enhance the country’s 
scientific reputation. On behalf of the next 
generation of scientists, thank you for the 
opportunity that you are giving us all. – Mr 
Jacobus Diener, a doctoral student in physics, 
Stellenbosch University

Well done to all! This is a major boost for 
the continent and what a way to celebrate 
Africa Day! – Kevin Govender, Director: IAU 
Office for Astronomy Development

The fact that the bulk of the SKA 
will be built in Africa, will help us 
reverse the brain drain from the 
continent. – Prof Russel Botman, 
Stellenbosch University Rector and 
Vice-Chancellor

I am so proud of all the work that went 
into showing the international community 
that this country is capable of housing such 
an immense scientific endeavour. It is an 
exciting time to be a student in physics and 
astronomy: we will be the privileged scientists 
who have access to this giant resource when 
it is finally ready to make the discoveries our 
Universe is willing to expose! – Andrecia 
Ramnath, Masters student in high energy 
particle physics, University of Cape Town

The SKA is a 50-year project that, 
once built, will operate for my 
entire career. During that time, we 
expect enormous advancements in 
our understanding of the Universe, 
largely due to a telescope built 
right here on African soil. This is 
a remarkably fortunate position 
to be in as a young South African 
radio astronomer, so I am deeply 
grateful and salute the fantastic 

achievements of the SKA Africa team! – Dr Roger Deane, SKA 
postdoctoral fellow, University of Cape Town

It is a privilege to be involved in 
an international project such as 
the SKA where we are able to 
demonstrate the technical ability 
of South African scientists and 
engineers. The announcement 
secures a promising future for all 
involved as well as any interested 
young hopefuls. – Dr Paul van der 
Merwe, postdoctoral fellow in the 
Electromagnetic Research and 

INnovation (EMRIN) Group in the Department of Electric and Electronic 
Engineering, Stellenbosch University  

As postdoctoral researcher working on the 
SKA project, I am extremely happy with the 
announcement that was made regarding the 
SKA bid. It is very satisfying when years of 
hard work comes to fruition! It is also great to 
know that our South African engineers have 
what it takes to perform on an international 
stage. – Dr Braam Otto, postdoctoral fellow in 
the Computational ElectroMAGnetics Group 
in the Department of Electric and Electronic 
Engineering, Stellenbosch University.

Congratulations continued...
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SKA Phase 1 (2016 – 2020; about 10% of the total SKA)

South Africa Australia 

254 dishes in the Northern Cape, 

about 80 km from Carnarvon.

(64 MeerKAT dishes plus 190 extra 

SKA dishes) 

96 dishes in Western Australia (36 

Australian SKA Pathfinder (ASKAP) 

dishes plus 60 more SKA dishes) 

plus a large number of small, low-

frequency fixed-orientation dipole 

antennas, each about 1,5 m high. 

SKA Phase 2 (2018 – 2024; about 90% of the SKA)

South Africa & African partners Australia

Telescope will extend to long 

baselines of 3 000 km or more 

Telescope extends over a baseline of 

200 km, and possibly longer 

About 3 000 SKA dishes across 

Africa, most of them concentrated 

in the Northern Cape, but also 

with antenna stations in Namibia, 

Botswana, Zambia, Mozambique, 

Kenya, Ghana, Madagascar and 

Mauritius. In addition, about 250 

flat, disk-shaped dense aperture 

array antennas, each about 60 m 

in diameter.

Up to 10 times more of the small, 

low-frequency fixed- orientation 

dipole antennas – each about 

1,5 m high

A dual site for the SKA –  
what it really means
“The decision to implement the SKA at two sites – Africa and Australia – takes into account the characteristics and advantages of both sites and 

makes the best possible use of existing infrastructure,” explains Prof Mike Garret, General Director of Astron and Professor of radio astronomy at 

Leiden University. Prof Garret also chairs the SKA Science and Engineering Committee. “It is by no means true that the cost of building the SKA 

will double because of this, since all the SKA1 and SKA2 components have their own independent cores where most of the antennas are located. 

Duplication only becomes apparent on the longer baselines - not an issue for SKA1 and a smaller issue than expected for SKA2. Power is the 

dominant operational cost.”

Thousands of these small low-frequency fixed-orientation dipole 
antennas – the so-called sparse aperture array designed to work at 
low frequencies – will be built in Western Australia. 

The entire dense aperture array consisting of about 250 flat, disk- 
shaped antenna stations – designed to work at mid-frequencies – will 
be built in South Africa 

The lion’s share of the SKA’s steerable dish-shaped antennas will come 
to South Africa. These dishes, designed to operate at mid frequencies, 
will be about 13 m in diameter and about 15 m tall. 

The next steps for the SKA project involve detailed design and pre-

construction phase (2013 – 2015) followed by the construction of SKA 

Phase 1 – making up about 10% of the total instrument. SKA Phase 1 

will incorporate the precursor telescopes at both sites – the MeerKAT 

telescope in South Africa and the ASKAP telescope in Australia. Scientists 

should be able to use SKA Phase 1 for research by 2010. By that time 

construction on SKA Phase 2 should be underway (2018 – 2023) with 

full science operations commencing by 2024.

How the SKA 
will be split 
across Africa 
and Australia
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MeerKAT 
infrastructure 
taking shape  
in the Karoo
The infrastructure team of the SKA SA project is making excellent 
progress with the development of the Karoo MeerKAT site. Progress 
with power systems, as well as roads, civil works, landing strip, 
electrical and fibre reticulation and construction camps is on schedule. 
The clearing and grubbing of all internal roads has been completed 
and layering works has commenced.  Test results have been received 
for the aggregate material, and the layering works have commenced 
for the all-weather landing strip. Trenching for the fibre and power 
reticulation has commenced and the first long-haul power cables 
have been laid.

MeerKAT DSP programme 
– first ROACH, now RHINO

The RHINO hardware 
platform with its growing 
software development 
forms the core of the 
development activities 
of the MeerKAT DSP 
Programme.
(Photo: Alan Langman)

After the start-up phase in 2011, the 
MeerKAT Digital Signal Processing 
(DSP) research programme at the 
University of Cape Town (UCT) is 
now fully established and is funded 
from the SKA SA Human Capital 
Development Programme. This 
project supports four master’s 
students, two of whom come 
from African countries other 
than South Africa. In addition, 
a research officer assists with 
coordination and provides training 
on DSP development tools in 
venues around South Africa.   

The Reconfigurable Hardware 
INterface for computing and radiO 
(RHINO) hardware platform, and 
a growing software development 
environment, is moving into 
larger-scale production. RHINO 
was funded by various parties 
involved in radar and remote 
sensing and is a simplified, hybrid 
computing platform aimed at 
training, with many similarities 
to the Reconfigurable Open 
Architecture Computing Hardware 
(ROACH) developed at MeerKAT.  

Both of RHINO and ROACH are 
signal processing boards based 
on field programmable gate 
array (FPGA) chips.  FPGAs are 
reconfigurable processing chips 
that are particularly suited to doing 
many computations in parallel. The 
ROACH family is a high-end (and 
higher cost) platform, while the 
RHINO is lower cost (but also lower 
capability).  Twenty boards will be 
funded by UCT for undergraduate 
training, and there is a growing 
international interest in this entry-
level platform. 

The long-term goal of the MeerKAT 
DSP programme is to train young 
engineers and pioneer new 
paradigms for the development of 
hybrid computer architectures for 
signal processing, as used in modern 
radio telescopes. There are also 
potential spinoffs in heterogeneous 
computing for the South African 
telecommunications, biotechnology, 
radar, and banking industries.

Francois Kapp, an engineer 
on the MeerKAT project 
with ROACH2

Two 5 MVA transformers have 
been delivered and installed on 
site and associated construction 
work will be completed in 
December 2012.

Aerial view of progress on
road construction

Tracy Cheetham is in the driver’s seat of infrastructure 
development for the MeerKAT telescope in the Karoo.

Cleared and grubbed all-weather 
landing strip

The new contractor camp 
at Losberg
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Joint Transients Meeting, 
Oxford, 12 – 15 June 2012

MeerKAT and KAT-7 
in demand

ThunderKAT, LOFAR TKP, and TRAPUM 

Dr Jasper Horrel (SKA South Africa team) presented an overview 

of progress with MeerKAT and KAT-7, while Prof Patrick Woudt 

(University of Cape Town) updated delegates on the activities of 

the ThunderKAT large survey team. Science commissioning efforts 

were highlighted by various team members, including a detailed 

account of regular multi-wavelength observations of the X-ray binary 

Circinus X-1 (Matthew Schurch) and the installation of a data spigot on 

KAT-7 to search for radio transients in real-time (Richard Armstrong). 

Discussions on coordination between facilities were high on the agenda, 

as was the role of KAT-7 for observations of radio transients in the period 

prior to MeerKAT. A full account of the meeting (participants, programme, 

talks) is available at:

http://www.transientskp.org/meetings/2012-06/index.shtml

Find out more about ThunderKAT at www.ast.uct.ac.za/thunderkat

The principal investigators (PIs) of the MeerKAT’s large-survey teams met 
with the SKA SA Research Chairs and the MeerKAT science and engineering 
team in Cape Town during May 2012. Plans are being drafted for the PIs 
to start early science with MeerKAT as soon as 16 antennas are ready.
Dr Ian Heywood (Oxford University) and Prof Rob Fender (Southampton 
University and the University of Cape Town) agreed that the survey teams, 
and other radio astronomers, need MeerKAT for revolutionary headline 
science. “MeerKAT will be extremely sensitive, and situated in the southern 
hemisphere, which fits perfectly with our science objectives,” Fender said.
Dr Andrew Baker of Rutgers University commented that the meeting 
was a valuable opportunity to strengthen ties between the survey teams. 
“There are several projects that will run concurrently and we will use each 
other’s data,” he explained. Heywood agreed with the importance of 
close collaboration between the survey teams and the project engineers, 
in order to get the most out of the telescope, and avoid unnecessary 
overlap. “Telescope time, manpower and money are all precious resources, 
and we always have more ideas than the means to deliver them.” 

Science with KAT-7

The MeerKAT survey teams and other scientists have recently become 
involved in the KAT-7 science verification process. A call for proposals for 
KAT-7 observations will be issued in early 2013, so that the science can 
begin mid-2013. Up to 70% of time on KAT-7 will be allocated to the 
existing survey teams, and the balance will be allocated to other South 
African-led research groups, with a strong emphasis on student involvement.
Lindsay Magnus of the MeerKAT engineering office explained that the 
involvement of the survey teams in the verification process was very welcome: 
“We are now in the process of verifying that we have a science-capable 
instrument. The simplest way to do this is to repeat observations that other 
radio astronomers have made using other instruments. This will be the 
role of the survey teams and other teams that are assigned time on KAT-
7. Once a particular mode, or system, has been verified as “scientifically 
capable”, the data will be used by the research teams for science output.  
There is always opportunity for new science that could be published.” 

How the MeerKAT survey teams plan to use KAT-7 

• The ThunderKAT (The Hunt for Dynamic and Explosive Radio Transients 
with MeerKAT) are currently using LOFAR (the low frequency array in 
Europe) to detect unpredictable transient radio sources, and the team 
plan to use KAT-7 to make follow-up observations of these enigmatic 
objects. The ThunderKAT team are using KAT-7 to regularly monitor the 
radio flares of Circinus X-1, a transient source powered by a black hole. 

• The TRAPUM (Transients and Pulsars with MeerKAT) team primarily 
observe pulsars, and they have been working on developing machine- based 
learning to detect pulsar signals. This system will be trialled on KAT-7.  

• The MIGHTEE (MeerKAT International GigaHertz Tiered Extragalactic 
Exploration) team’s focus is the cosmic evolution of galaxies, and MeerKAT will 
be used to perform a series of surveys of galaxies. In the interim KAT-7 will be 
used for polarisation surveys, which will support the future research on MeerKAT. 

• The MHONGOOSE (MeerKAT HI observations of Nearby Galactic Objects 
Observing Southern Emitters) team aims to survey a sample for 30 nearby 
galaxies to characterise their neutral hydrogen distributions. They have been 
reducing data observed from their source list by other radio observatories, 
and are also collaborating with other wavelength observatories. The team 
has been instrumental in obtaining the first KAT-7 HI observations of the 
neutral hydrogen in a galaxy, with NGC 3109 being the target galaxy. 

• The Absorption Line Survey team will perform blind surveys to detect 
new absorbing clouds of neutral hydrogen. The first detection of an 
absorber using KAT-7 (PKS 1814-637) has recently been made by the team. 

• The team that will use MeerKAT to survey HI in the Fornax Cluster will study 
galaxy formation and evolution in the cluster environment, and are currently 
working on related observations of the cluster with other instruments. They 
will use KAT-7 to observe brighter regions of the cluster in the HI mode. 

• The LADUMA (Looking at the Distant Universe with MeerKAT Array) 
team will perform ultra-deep surveys of neutral hydrogen gas in the early 
Universe. The team will test their pipeline algorithms on KAT-7 data. 

• The Radio Pulsar Timing group will focus on accurate timing of 
pulsars to test Einstein’s theory of gravity and gravitational radiation, 
and at the same time investigate the physics of enigmatic neutron 
stars. The team are currently involved in developing the hardware to 
be used for MeerKAT pulsar monitoring, and will be working with 
the KAT-7 team as they deploy the prototype voltage-capture device.   

• The MESMER (MeerKAT Search for Molecules in the Epoch of Re-ionisation) 
team are working on searching for CO at high red shifts, to investigate the 
role of molecular hydrogen in the early Universe. KAT-7 cannot observe 
at these frequencies, so no immediate observation plans are underway.   

• MeerGAL (MeerKAT High Frequency Galactic Plane Survey) looks to understand 
galactic structure and dynamics, distribution of ionised gas, recombination 
lines and interstellar molecular gas through the observation of masers. They 
are currently involved in a number of precursor galactic surveys in preparation 
for MeerKAT Phase 2. KAT-7 will be used to test the spectral line modes 
for radio recombination lines (RRLs) and the mosaicing mapping software. 

Finally, MeerKAT’s participation in the very long baseline interferometry (VLBI) 
has been tested. The first VLBI fringes were observed between HartRAO and 
a single KAT-7 dish. Observations between HartRAO and the full-phased 
array are expected once the tied array mode has been commissioned.
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SKA SA research chairs 
provide backbone of SKA 
SA academic infrastructure
The SA Research Chairs Initiative (SARChI) of the Department 
of Science and Technology and the National Research 
Foundation aims to strengthen science and engineering 
in SA by attracting and retaining excellence in research 
and innovation at South African universities. Five research 
chairs relevant to the SKA project are currently funded:

1. Radio astronomy Techniques and Technologies (Rhodes University)
2. Electromagnetic Systems and Electromagnetic Interference Mitigation 
    (Stellenbosch University)
3. Extragalactic Multi-Wavelength Astronomy (University of Cape Town)
4. Astronomy and Astrophysics, University of the Western Cape
5. Radio Astronomy (University of the Witwatersrand)

Prof Oleg Smirnov (Rhodes University)
“The development of radio astronomy calibration and imaging techniques 
has historically been punctuated by distinct generational shifts,” says Prof 
Smirnov. The discovery of the SelfCal algorithm in the 1980s ushered in 
the ‘second-generation calibration’ (2GC) era, and resulted in a rapid 

blossoming of software and methods. These 
were so successful and allowed so much new 
science to be done that the community’s 
focus shifted to the application of SelfCal, 
rather than development of new approaches. 
“Most radio astronomers spent the next 
two decades reaping the benefits of these 
applications, while only a small number 

of people worldwide kept specialising in the techniques themselves.”
But, the past ten years have seen a surge in the development of new 
radio telescopes, such as the SKA pathfinders, of which MeerKAT is a 
prime example. By virtue of their large scale and novel observational 
regimes, the capabilities of these instruments would be compromised 
by the old 2GC methods. With the SKA itself around the next corner, it 
has become increasingly clear that new methods need to be developed. 
This has fuelled demand for third-generation (3GC) techniques, and has 
provoked a very rapid development of the field.
These circumstances have created a situation in which a small number 
of specialists are trying to solve an overwhelming amount of interesting 
new problems. There is much new ground to explore, and not enough 
scientists to explore it. This provides an extremely fertile environment for 
young researchers and students, and offers an opportunity for Rhodes 
- and, more broadly, the South African radio astronomy community in 
general - to take the lead in the field.
Contact details: o.smirnov@ru.ac.za / +27 (0)46 603 7535

Prof David Davidson (Stellenbosch University)
The Chair headed by Prof Davidson at Stellenbosch coordinates an 
extensive SKA-related research programme in the Department of Electrical 
and Electronic Engineering. This includes work by full-time academic staff 
and some twenty postgraduate students and post-doctoral students 
involved on the simulation and design of the antennas, radio frequency 

front-ends (feeds and receivers), correlators 
and electromagnetic interference studies, as 
well as work on characterising the overall 
interferometric array and high performance 
computing (HPC).
In terms of computational electromagnetics, 
the numerical solution of Maxwell’s equations 
using computers helps engineers refine 
receptor designs and create entirely new 

ones. For the SKA, they are focussing particularly on efficient simulation 
of focal plane arrays, a promising but challenging technology.
Designing the main reflecting dish and the feed is a demanding operation. 
Although the dish lasts for many years, feeds are continuously evolving to 
meet new science requirements, and take advantage of new technologies. 
Stellenbosch is actively involved in both fields, and has contributed 
extensively to the new offset Gregorian antenna design for MeerKAT. 

Work is also done on the mitigation of radio frequency electromagnetic 
interference, which ensures that the very weak radio signals from the 
cosmos are not drowned out by either interference caused off-site, or 
by noisy electrical or electronic elements in the system itself.
In terms of the overall array characterisation, understanding a system as 
large as the SKA is important to guide work on individual components.
Finally, work on HPC will contribute to both antenna and feed 
simulations, as well as in the data processing for the system. The team 
works in this field in collaboration with the National Centre for High 
Performance Computing and the University of Cape Town.
Contact details: davidson@sun.ac.za / +27 (0)21 808 4458

Prof Claude Carignan (University of Cape Town)
The SKA Research Chair in Extragalactic Multi-Wavelength Astronomy 
is headed by Prof Claude Carignan. He says that after many years of 
experience using radio synthesis techniques with the Westerbork array in 
the Netherlands, the Very Large Array in the USA, the Australia Telescope 
Compact Array in Australia and the Dominion Radio Astronomical 
Observatory in Canada, the idea is to apply those techniques to study 
the most abundant gas in the Universe, neutral hydrogen (HI), using 
first the prototype KAT-7 (2012), thereafter the MeerKAT (2016) and 

finally the full SKA instrument (2025).
Multi-Wavelength astronomy means combining 
radio observations with data obtained at other 
wavelengths of the electromagnetic spectrum 
(UV, optical, infrared, X-rays and gamma-rays). 
For example, a large program has started making 
optical spectroscopy observations on the SALT 
telescope of the MHONGOOSE galaxy sample that 
will be observed in HI with MeerKAT. All those 
observations (radio and optical) will be combined 

to study the mass distribution in galaxies with the aim to answer two 
fundamental questions in astronomy: how much dark matter is there 
in galaxies, and how is it distributed. Once those two questions have 
been answered, we should be able to address the nature of dark matter, 
which does not emit any detectable radiation, but which we know is 
present by its gravitational influence on visible matter.
Contact details: ccarignan@ast.uct.ac.za /+27 (0)21 650 2395

Prof Roy Maartens: (University of the Western Cape)
“The SKA will be a wonderful instrument for cosmology” says Prof 
Maartens. It will reach deeper into space and further back in time than 
optical telescopes and provide the largest ever ‘moving map’ of the 
Universe.  Maartens and the team of researchers working with him are 
developing the theoretical tools to interpret this moving map and to 
test our models of the Universe against the wealth of data in the map. 
This work involves a combination of physics theory, astronomy and 
statistics, and it relies on computers to deal with complex equations 
and huge amounts of data.
The sheer size of the SKA map of the Universe brings into play 

new effects from Einstein’s theory of general 
relativity. These new effects have only recently 
been discovered by cosmologists, and much 
work remains to be done to explore them. We 
need to understand the general relativity effects 
in order to use the SKA data as a probe of dark 
energy and other features of the Universe.
Different members of the team work on 
different aspects. The MSc, PhD students 
and postdoctoral researchers in the team share 
knowledge and help each other, and they 
interact with other researchers in the UWC 

Astrophysics Group (http://uwcastro.org). The UWC group, which 
was set up by Prof Catherine Cress in 2008 with support from the SA 
SKA project, includes experts on radio and optical astronomy, and on 
techniques for analysing observational data. 
Contact details: rmaartens@uwc.ac.za; +27 (0)82 680 0294

Prof Sergio Colafrancesco (University of the Witwatersrand)
The current main research strategy of Prof Colafrancesco is to use radio 
astronomical observations with the most powerful radio telescopes (SKA, 
and its precursor MeerKAT in South Africa) and their correlation with 
the largest gamma-ray telescopes in Southern Africa (HESS in Namibia 
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LADUMA Outreach Effort 
Reaches Over 2 500 High 
School Learners 

and the future Cherenkov Telescope Array - CTA) to unveil the structure, 
origin and evolution of the Universe and of its sub-structures, from the 

smallest galaxies to the largest galaxy clusters.
In this context, Prof Colafrancesco has a wide 
range of research interests, among which 
the search for the nature of dark matter, 
the origin of dark energy, probes of gravity 
on cosmological scales, the origin of cosmic 
magnetism, the multi-scale evolution of 
galaxies and galaxy clusters, the nature of the 
most powerful objects in the U niverse (blazars 
and radio-galaxies), the origin of high-energy 
phenomena and magnetic fields in cosmic 
structures, the origin of cosmic rays and the 
nature of the highest-E particle events in the 

Universe. He is also currently exploring new directions in the astrophysical 
studies of light propagation and quantum space-time effect.
Contact details: sergio.colafrancesco@wits.ac.za / +27 (0)11 717 6823

By Sarah Blyth, Andrew Baker, & Benne Holwerda 

Early in 2012 the University of Cape Town (UCT) hosted the first meeting of the 
“Looking At the Distant Universe with the MeerKAT Array” (LADUMA) survey 
team, which has been allocated 5 000 hours of observations with MeerKAT 
to study the evolution of hydrogen gas in galaxies over the last 9 billion years. 
LADUMA is led by principal investigators Dr Sarah Blyth at UCT, Dr Benne 
Holwerda at the European Space Agency, and Dr Andrew Baker at Rutgers, and 
includes 64 other astronomers from nine countries on five different continents.  

On the last day of the meeting, thanks to help from the Siyavula 
Project director, Mark Horner, 19 LADUMA team members, five UCT 
graduate students, and one MeerKAT engineer fanned out across 
Cape Town to visit 17 public and private high schools, from Oval 
North High School in the east, to Camps Bay High School in the west. 

LADUMA team members described the field of astronomy, what being an 
astronomer entails, what may be discovered in 5 000 hours of MeerKAT 
observations, how MeerKAT serves as a precursor for the SKA, and how 
to prepare oneself for a scientific or technical career. This outreach event 
introduced over 2 100 high school learners to the world of big science, and 
elicited uniformly positive reactions from the speakers and their audiences.
In the words of the principal of Oval North High School, “Dr Sarah and 
the LADUMA Team, you are stars! What a fabulous presentation! The 
content was great, your delivery engaging and the session was meaningful 
and had a lasting impact. The feedback has been positive, with everyone 
commenting that your presentation was interesting and extremely motivating.” 

Subsequent visits have boosted the total to 20 schools, and over 2 500 
learners reached. 

The LADUMA team have been extremely pleased by the success of their 
team’s initial outreach activity, and the willingness of so many of their co-
investigators to pitch in.  Says Baker, “The participation of both international 
and local scientists sends the message that astronomy is an exciting 
and important endeavour that brings people to South Africa from all 
over the world-- but also that this is something that South Africans 
themselves do, perhaps in the future including the learners themselves.” 

“You have to be really well prepared and organised to make the science 
relevant and exciting and achieve impact with a school visit,” Blyth elaborated. 
“The SKA SA outreach materials – especially the Mission MeerKAT comics, 
and the bright astronomy posters – are very well received, and make a huge 
difference in science classrooms.” These resources are available online at 
www.ska.ac.za/learn

Blyth notes that the team is actively seeking ways to broaden and deepen 
the initial effort, perhaps by exploiting internet contacts and coordination 
with other groups within South Africa. “Outreach to learners is an important 
part of the human capital development that the MeerKAT project and 
the MeerKAT large surveys can bring to the country,” she says. Pictures 
from several of the visits are available at http://www.facebook.com/
MeerKATLaduma, which MeerKAT and LADUMA enthusiasts are invited 
to “follow.”

Steve Crawford (SAAO) and 
Sarah Blyth (UCT) address 
learners at Oval North High 
School on January 27, 2012

Martin Meyer (ICRAR) 
addresses learners at 
Herschel Girls’ School on 
January 27, 2012

Passionate about outreach to 
youth – Prof Andrew Baker 
(Rutgers) and Prof Sarah 
Blyth (UCT)

Sixteen students from the Northern Cape towns of Carnarvon, 
Williston and Van Wyksvlei have commenced tertiary studies at the 
Moremogolo Further Education and Training College in Kimberley 
during April 2012. They were selected from 45 applicants to receive 
bursaries from the SKA SA project, with co-funding from the Industrial 
Development Corporation. The students - four women and twelve 
men - will qualify as electricians, plumbers, bricklayers, mechanics, 
welders and carpenters. These bursaries are part of the South African 
SKA project’s efforts to encourage young people of the Northern 
Cape to get involved in science and technology careers. The Northern 
Cape Provincial Government hopes that these students will inspire 
other young people of the Northern Cape.

This year’s recipients of SKA SA bursaries in the Northern Cape 
are: Front row (fltr): Charl Julius; Cleaemens Scheepers; Middle 
row: Dingaan Baartman; Angela van Wyk; Ronel Strong; Mariana 
Andreas; Davidene Julies; Jonathan Davids; Back row: Allistare 
Kiewiets; Tristan Phillips; Benjamin Hoorn; Christo Olyn; Allistair 
Viviers; Randall Phike and Tyrone Adams.

New skills for Northern 
Cape youths
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observations of astronomical objects, or accurately measure the distance 
between each telescope in the network (continental drift). The AVN 
will also play a key role in student training and capacity building. 

The Department of Science and Technology has, since 2009, been working 
with its counterparts in the eight SKA partner countries - Botswana, 
Ghana, Kenya, Madagascar, Mauritius, Mozambique, Namibia and 
Zambia - to establish an African-owned network of radio telescopes. 

Dr Tshepo Seekoe, Chief Director: Radio Astronomy Advances at the 
Department of Science and Technology, said the African VLBI Network 
was expected to encourage co-location of research and monitoring 
facilities, like global positioning system stations, automated climate 
change monitoring weather stations, and seismic activity warning systems.

The Board of the African Renaissance Fund (ARF) has approved funding for 
the initial work to construct a network of radio telescopes in SKA African 
partner countries. Government, through the Minister of International 
Relations and Cooperation (DIRCO) and the Minister of Finance, have 
approved the allocation of R120 million to start the construction 
of the African Very Long Baseline Interferometry (VLBI) Network. 

The African VLBI Network (AVN) will use radio telescopes across 
the continent operating in unison to create high-resolution 

A May 2012 workshop in Brussels on funding opportunities for African-
European radio astronomy partnerships brought together Members 
of the European Parliament, officials of the European Commission 
and the European Investment Bank, as well as leading African and 
European radio astronomers and representatives of global industry. 
The workshop defined the next steps to establish a dedicated African-
European Radio Astronomy Platform (AERAP) by the end of 2012. 

AERAP will aim to leverage cooperation in radio astronomy as an 
instrument to advance scientific discovery, to improve knowledge 
transfer and education, and to promote development and 
competitiveness in Africa and Europe (find out more at www.aerap.org). 

Discussions focused on how the radio astronomy 
community could best leverage Africa-EU 
funding opportunities for scientific and education 
cooperation, including researcher mobility and 
student and staff exchange programmes, as 
well as industrial partnerships in areas such 
as ICT, energy and advanced manufacturing.  
Here are some comments from workshop 
participants:

• Prof Michael Kramer, Max Planck Institute for Radio Astronomy: “It is 
tremendous to see what Africa has achieved in the past years. We are 
looking forward to be a strong partner in the SKA and related activities.” 

• Dr Huib Jan van Langevelde, director of the Joint Institute for VLBI in 
Europe (JIVE): “It is exciting to have partnership with African countries, 
and to contribute to an excellent science and geographical link. We 
have been partners with South Africa for a long time and would 
like this to be a start of partnerships with more African countries.” 

• Prof George Miley, Vice President of the International Astronomical Union and 
International Coordinator of the EU Universe Awareness project: “Astronomy 
is a unique instrument for development. It links cutting edge technologies, 
frontier sciences, and our deepest cultural layers. South Africa has been 
a role model for the IAU in exploiting astronomy for capacity building.” 

• Prof Luis Magalhães, Co-Chair of the Africa-EU Science, Information 
Society and Space Partnership Joint Expert Group: “Cooperation in radio 
astronomy is very interesting for Europe and Africa. It involves science, 
technology and communication aspects. It has important economic and 
social benefits in the mutual interest of both continents.”

R120 million boost for 
African VLBI network

Boost for partnerships 
between Africa and 
Europe

Exploring African-European 
astronomy partnerships: Dr 
Bernie Fanaroff (South Africa); 
Gerlinde Bedö (Nokia-Siemens-
Networks); Séan Kelly, Member 
of the European Parliament 
and Takalani Nemaungani 
(Department of Science and 
Technology, South African 
Government)

SKA bursars reach 
out to Carnarvon 
youth
Every year a group of undergraduate bursary holders of the 
SKA SA project brave the Karoo winter to visit the SKA project at 
Carnarvon and to engage with young people from local communities. 

This year’s visit started out at the MeerKAT office in Cape Town on 1 
July 2012 and included a night with sky watching and storytelling at the 
Southern African Large Telescope (SALT) at Sutherland. During their week 
in the Karoo the students presented educational workshops (including 
fun activities to explain the basics of space science and how radio 
telescopes work) and held discussions with learners at Carnarvon High 
School, as well as the primary schools in Carnarvon and Van Wyksvlei. 

“The enthusiasm and energy of hundreds of children soon spread 
to all of us,” says Lise du Buisson, a final-year electronic engineering 
student at Stellenbosch University. “It was an enlightening, fulfilling and 
inspirational week that left us all thrilled, but also thoroughly exhausted!” 

For Lise a highlight was meeting Edward Bostander, a 16-year old grade 
9 learner at Carnarvon High who dreams of becoming an engineer. 
“During our workshop, he built and tuned an AM radio – and he did it 
better than any of us could. Edward even managed to secure a place for 
himself on the bus that took the undergraduates to the KAT-7 site and 
joined us at a farewell braai at Losberg,” Lise says. “We plan to keep in 
touch with him to nurture his interest in science and engineering and to 
help him with his studies.”

Lise du Buisson (electronic engineering student at Stellenbosch University) 
and Edward Bostander (grade 9 learner at Carnarvon High) working 
on an AM radio. Edward dreams of becoming an engineer and took 
full advantage of the visit by the students. (Photo: Alexander Joe, AFP)
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The National Research Foundation (NRF) recently signed a memorandum 
of agreement on very long baseline interferometry (VLBI) research 
collaboration with the international Joint Institute for VLBI in Europe (JIVE). 
The agreement was reached during a meeting of the European VLBI Network 
(EVN) consortium board of directors in Bonn, Germany, and also indicates a 
joint desire to bring other African telescopes into the global VLBI Network. 

South Africa has long been a key partner of Europe in the field of radio astronomy 
through its contribution to the EVN, and has been a full member of the EVN since 
May 2011, with operational radio telescopes at the NRF’s Hartebeesthoek Radio 
Astronomy Observatory (HartRAO) and lately at the MeerKAT site in the Karoo (KAT-7). 

Dr Michael Gaylard, Managing Director of HartRAO, says the JIVE agreement 
confirms the recognition of South Africa’s capabilities regarding radio astronomy. 
He also talks about the current commissioning of a second radio telescope at 
Hartebeesthoek for VLBI purposes: “This is the 15 m diameter radio telescope built 
as the first prototype leading to the MeerKAT, which has been outfitted with a new 
receiver system developed at HartRAO. It will supplement the 26 m telescope which 
celebrated its 50th anniversary in 2011, and creates new science opportunities”. 

Gaylard also explains that the new fibre optics cable networks linking Africa 
with other parts of the world make the network more reliable “because you 
can test the data in real time.”

South Africa 
partners with 
JIVE to promote 
VLBI

Future engineers learn 
about the SKA 

Dr Michael Gaylard of HartRAO 
(left) and Prof Hans Olofsson, 
Chairman of the JIVE board of 
directors, sign the memorandum 
of agreement on 10 May 2012.  
(Photo: Leonid Gurvits, JIVE)

Radio telescopes at HartRAO, 
from left: the 15 m diameter 
eXperimental Development 
Model (XDM) for MEERKAT;  the 
7,5 m antenna being converted 
to a telescope for the C-BASS 
project and the 26 m telescope, 
which was operating as part 
of the European VLBI Network 
when the photo was taken.  
(Photo: Mike Gaylard, HartRAO)

The winners in each province (in primary and high school categories) 
received laptops, while the second prizes were digital cameras. 
Many more learners who participated in the competition will get the 
opportunity to visit the Hartebeesthoek Radio Astronomy Observatory. 

The competition was implemented by the South African Agency for 
Science and Technology Advancement on behalf of the Department of 
Science and Technology to inspire curiosity and interest among school 
learners about MeerKAT and the SKA, as well as to attract learners 
towards careers in science, engineering and technology.

Mrs Naledi Pandor, with some of the winners in the recent 
SKA schools’ competition.

The 160 grade 11 and 12 learners who participated in the 2012 
Engineering Winter Week at Stellenbosch University got to know 
the MeerKAT and SKA projects in a session led by Richard Lord from 
the MeerKAT office in Cape Town. He explained the benefits and 
opportunities of these ambitious, high-tech projects, as well as the 
engineering challenges of these projects.

Tomorrow’s  
scientists
More than 36 000 learners participated in a 2012 schools’ 
competition where they had to answer questions about 
MeerKAT and South Africa’s key role in the global SKA project. 
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