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KAPB
The KAPB is a specialised underground bunker 
that will house all the data processing racks and 
the power and back-up equipment required for 
MeerKAT.

MeerKAT
MeerKAT’s 64 antenna foundations, consisting of 
close to 5 000 m3 of concrete and more than 570 
tons of steel, were completed over a period of seven 
months, with the final foundation poured on 11 
February 2014. 

“The foundations were constructed to stringent 
specifications to ensure that the antennas will be 
exceptionally stable,” said Tracy Cheetham, general 
manager for infrastructure and site operations at 
SKA South Africa. “Even at wind gusts of up to 69 
km/h scientists must be able to point the dishes at 
distant celestial objects in an exact manner, and the 
antennas must be able to survive wind speeds of up 
to 144 km/h”.

To meet these stability requirements, each 
foundation consists of eight steel-reinforced 
concrete piles at depths of between 5 to 10 m, 
depending on the local soil conditions. A square slab 
of concrete (5.2 m x 5.2 m, and 1.25 m thick) rests 
on top of the piles to add further stability. The 32 
“holding down” bolts are pre-assembled in a circle 
to form a steel ring cage, or so-called “bird’s nest”, 
into which the concrete is cast. 

OPTicAl fiBre cABle
The installation of optical fibre cable that will 
link MeerKAT’s 64 receptors to the Karoo Array 
Processor Building got underway during February 
2014. The fibre cables are installed in the conduits 
that have already been placed about 1m below 
ground level. Six SKA SA trainees are working 
alongside the installation contractor, Plessey, and 
learning about fibre optic technology and the best 
practices for the installation of fibre optic cable.

MeerKAT infrAsTrucTure 

nearly ready
Work on the supporting infrastructure needed for the MeerKAT radio telescope is 
wrapping up with finishing touches being made to the Karoo Array Processing Building 
(KAPB) and the power facility. The foundations for MeerKAT have been laid and the 
installation of optical fibre cable underway.

This photograph taken 
in February shows the 
almost completed SKA 
SA complex at the Karoo 
site with the KAPB on the 
right.
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The foundations for MeerKAT’s antenna core can be 
seen from the air



3SKA NEWS | March 2014

getting ready for meerkat and the ska

The vendor selection process came to an end after 
months of intense vendor and fabricator vetting, 
which resulted in Stratosat Datacom issuing 
contracts on our major subcontractors for the 
multitude of components and fabricated items that 
will make up the 41-ton, five story high precision 
telescope.

The antenna positioner will be a truly South 
African-built initiative. Due to the unique 13.5m offset 
Gregorian design, we had to pay careful consideration 
to selecting South African fabricators that would 
not only be able to deliver high quality parts and 
components, but also sustain a production schedule 
that will allow us to maintain the required delivery and 
installation schedule.

The backbone of the antenna positioner is a 25-ton 
backup structure that consists of 6 000 different 
components that have to be perfectly aligned to ensure 
the structure can accommodate the highly accurate 
and sensitive reflector panels for MeerKAT. 

Tricom Structures was selected as the fabricator 
and after months of design meetings, the trial 
assembly of the first backup structure was 
successfully completed in Pretoria. 

The pedestal and yoke section of the antenna 
positioner was awarded to Efficient Engineering, based 
in Johannesburg. Their extensive experience in heavy 
steel fabrication combined with their ability to provide 
Stratosat with the integration services of the pedestal, 
made Efficient Engineering the perfect subcontractor 
for these complex structures.

The pedestal and yoke are connected by a high 

precision, low tolerance azimuth bearing (slew ring). 
Considering the lifetime requirements of the antenna 
positioners and the amount of slew and tracking 
movements the telescope will perform on a daily basis, 
SD engaged with a bearing supplier that can deliver 
a slew ring that meets these stringent requirements. 
Titanus Slew Rings (TSR) based in Elandsfontein was 
selected as the preferred supplier. TSR is a global 
leader in bearing supply and after close cooperation 
between our two design teams, a high quality bearing 
has been successfully fabricated, tested and accepted.

The MeerKAT reflector is an offset parabola 
design with the full projected aperture of 13.5m. 
Globally there are a handful of companies that are 
capable of manufacturing these highly accurate 
panels. In the spirit of local content, Stratosat 
Datacom, in cooperation with GD Satcom, stepped 
up to the challenge to establish a fabrication facility 
for the manufacturing of the panels locally. The 
panel fabrication plant will manufacture 2 400 
panels during the execution of MeerKAT. Current 
negotiations are underway that will see Stratosat 
manufacture commercial satellite communication 
antenna panels sets for GD Satcom for export, 
demonstrating the potential spin-offs from high-tech 
projects such as MeerKAT.

Our local industry is extremely efficient, with 
first-rate technical capability. It is a pleasure to 
interface with contractors where no challenge is too 
big. MeerKAT will most certainly stimulate industry 
resulting in engineering firms and fabricators playing 
a role in the larger SKA beyond MeerKAT.

MAnufAcTuring  
MeerKaT’s coMponenTs

By Alan Geldenhuys, 
Stratosat Datacom  
(Pty) Ltd

The design for the MeerKAT antenna positioner was finalised after a year of technical 

collaboration between Stratosat Datacom (SD)/General Dynamics Satcom Technologies 

and SKA South Africa.
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To test the stability of the foundations, a critical 
factor in determining the pointing accuracy of the 
antenna, rigging components designed to apply 
a sideways force of up to 20 tons to simulate 
operational tilt moments on the foundation due 
to wind on the dish surface have been set up by 
MeerKat engineers. 

The results showed that the design of the 
foundations was accurate. They are now also 
confident that there should be no long term 

settlement issues on the foundations and it 
is therefore unlikely that the antennas will 
require re-levelling in future.

 “Seeing that the antenna can correct for 
steady state wind the maximum rotation 
as a result of wind gusts for operational 
conditions is predicted to be in the order of 
one arcsec, which is an excellent result,” 
said MeerKAT project manager Willem 
Esterhuyse.

TesTing TesTing 1-2-3… 
MeerKaT
MeerKAT’s engineers are busy with a series of rigorous tests to ensure the 
stability, accuracy and integrity of the instrument.

MeerKAT project 
manager Willem 
Esterhuyse

Above: The site test jig is used to monitor the MeerKAT L-band receiver running 
in on-site conditions, while the MeerKAT dishes are not yet available. Top right: 
The engineering team is setting up equipment to test how much electromagnetic 
energy will leak through the narrow slits between the panels of a MeerKAT 
reflector (or dish). Here they are busy attaching a screened cage to two panels 
to make these measurements. The screened cage prevents reflection of 
electromagnetic energy from surrounding structures. Right: A close-up of the 
MeerKAT L-band receiver and the helium compressor that is mounted on the site 
test jig.

The new reverberation chamber at the MeerKAT engineering office in Cape Town is used 
to measure emissions radiated from radio telescope equipment and other equipment 
designated for use at the Karoo radio astronomy site. 

The chamber has been designed and manufactured to provide a near-perfect reflecting 
environment to ensure that the total radiated power of “equipment under test” is measured. 

Simon Norval of SKA SA explains. “We use a real-time spectrum analyser and powerful 
post-processing software to measure very weak emissions against the requirement of South 
African Radio Astronomy Service (SARAS) protection level specifications.” 

SKA SA will continue to use Denel’s Houwteq anechoic chamber especially for the RFI 
testing of large equipment.

HigH-precision MeAsuring of equipMenT eMissions
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By Anina Mumm

The programme kicked off with the 
conversion of an antenna in Ghana. “We 
have just replaced what are known as 
pintle-bearing pads, which allows us to 
rotate the dish horizontally around its 
axis,” explained Anita Loots, AVN lead 
engineer in South Africa. This is a pivotal 
point in the project, since no targeted star-
gazing can be done if the antenna cannot 
move. Engineers had to lift the dish, which 
Loots says weights 250 to 300 tons, so 
that it could be repositioned onto the new 
pintle-bearing pads.

Loots travels to Ghana regularly to 
meet with a joint working group, including 
Prof Dixon Adomako who was appointed 
towards the end of 2013 as the new 
director of the Ghana Space Science and 
Technology Institute; as well as Rhoe 
Quaye, who is the Ghana site manager and 
responsible for the maintenance of the new 
telescope.

Further repairs to the telescope are 
needed and the AVN team is currently 
drawing up the necessary budgets. They 
hope to award the relevant contracts later 
this year.

A team of seven scientists from Ghana 
have been in Cape Town since October 
2013 for training. “They are at the moment 
physically constructing the equipment that 
will be bolted onto their telescope,” said 
Loots. 

One of the Ghanaians, Theophilus 
Ansah-Narh, has just been awarded a PhD 
position under Professor Oleg Smirnov, 
who holds the SKA SA Research Chair 
in Radio Astronomy Techniques and 
Technologies (RATT) at Rhodes University 
and heads a new Radio Astronomy 
Research Group at the SKA SA office in 
Cape Town.

This means a spot opened up for new 
Ghanaian trainee team member Alexander 
Akoto-Danso. He says he was drawn to 
this opportunity in radio astronomy partly 

basically a satellite television dish equipped 
with all the key features of a typical, but 
much larger, AVN radio telescope. 

A 7.6 m dish located near the 
Hartebeesthoek Radio Astronomy 
Observatory was donated by Telkom for 
conversion into the Mozambican training 
telescope. The plan is to train a small 
team from Mozambique in the assembly 
and operation of the telescope before 
shipping it to the Maluana Science and 
Technology Park.

Japie Ludick of the AVN team explains to 
Dr Musheibu Mohammed Alfa (Ghanaian 
Deputy Minister for Environment, Science, 
Technology and Innovation) how the antenna 
jacking system that was used to lift and 
centre the Ghana 32 m antenna works.

The team that worked on site in Ghana in January 2013 in front of the antenna after a 
successful site visit during which the 32 m antenna was centred and can now rotate easily.

Angelo Marco and Shaun Smith working on 
the AVN Small Training Telescope (ASTT) in 
Cape Town.

because of the enormous amount of 
knowledge that is yet to be discovered and 
partly because he was inspired by South 
Africa’s successful bid for the SKA.

Team member Joseph Nsor reports that 
all the trainees are coping well in spite of 
the hard work required. “Most mornings 
we spend time on the theory, and in the 
afternoons we have hands-on sessions with 
the baby telescope,” he says.

Nsor is referring to the AVN Scaled 
Training Telescope (ASTT), which is 

The African Very Long Baseline Interferometry (VLBI) Network (AVN) programme aims to 

convert defunct telecommunication antennas across the continent into a large network 

of radio telescopes that will support the scientific and technical activities of the SKA.

AVn TAKing sHApe in  
Ghana and MozaMbique
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Calibration techniques were relatively easy 
with older, simpler interferometers, but large 
telescopes such as the SKA, and its precursors, 
present a whole new set of mathematical, 
algorithmic and computational challenges 
in calibration. It will also demand extensive 
international cooperation and sharing of data, 
as has become standard procedure in scientific 
endeavours today.

SKA SA project teams are working on meeting 
some of these challenges and using data from 
existing radio telescopes internationally.

 
GhOsT PhenOMenOn
A team consisting of Dr Trienko Grobler (postdoc, 
Rhodes University and SKA SA), Professor Oleg 
Smirnov (Rhodes University and SKA SA) and 
Ridhima Nunhokee (MSc student, Rhodes) has 
made good progress in studying the so-called 
‘ghost phenomenon’ – imaginary sources or 
artefacts of radio signals that are created during 
calibration with an incomplete sky model. Their 
paper on this topic has been accepted by the 
Monthly Notices of the Royal Astronomical Society.

To calibrate observations, a model of the true 
sky is required. If the model is incomplete (as often 
is the case in real observations), ghost sources 
are introduced during calibration. When the final 
image is composed using all baselines, a weighted 
mean of all the ghost patterns is incorporated into 
the final image and could appear ‘real’.

The team’s main contribution was to develop a 
mathematical framework to predict the rational 
positions of these ghost sources, given a specific 
antenna layout. 

This is important for future observations, 
because the artefacts are quite faint and were 
indeed only discovered fairly recently. With the 
increased sensitivity of modern telescopes such as 
the MeerKAT and SKA, the artefacts can no longer 
be ignored, since they should be factored into 
the various techniques used to recover faint, real 
signals from ‘below the noise’. 

KAlMAn filTers 
Dr Cyril Tasse (postdoc, Rhodes & SKA SA) has 
come up with a completely novel calibration 
approach based on Kalman filters, and has just 
submitted a paper on this topic to Astronomy 

& Astrophysics Journal. The Kalman filter 
is an algorithm, or step-by-step procedure 
for calculations, that works with a series of 
measurements observed over time and which 
contain random variations and other inaccuracies. 

rAdiO sOurce 3c147 
Professor Oleg Smirnov and Dr Rick Perley (NRAO) 
have recently produced a world-record dynamic 
range image of the radio source 3C147 using the 
Jansky Very Large Array observatory located in 
New Mexico. They achieved a ratio between the 
brightest source in the map – 3C147 itself – and 
the thermal noise in the map of 3.2 million, or 
twice the previous best of 1.6 million. This is only 
made possible with the new calibration techniques 
being developed at Rhodes University and SKA 
SA. Smirnov explains: “Some dismiss extreme 
dynamic range (DR) images as something done 
purely for ‘bragging rights’, and while there may be 
a grain of truth in that, the real reason for reaching 
extreme DR is to show that we can – that is, we 
can calibrate for the most subtle effects in the 
telescope well enough to push it to the limits of its 
performance. This bodes well for the MeerKAT and 
SKA eras, where high dynamic range calibration 

MeeTing THe cAlibrATion 
cHAllenges of THe sKA
In interferometry, calibration means estimating and correcting 
atmospheric and instrumental errors in observations.

Prof Oleg Smirnov holds the SKA SA Research Chair 
in Radio Astronomy Techniques and Technologies 
(RATT) at Rhodes University, and leads a new Radio 
Astronomy Research Group at the SKA SA office in 
Cape Town.

By Lia Labuschagne
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By Kim McAlpine, SKA SA postdoc

Prof Matt Jarvis (University of the 
Western Cape and Oxford University) 
and Dr Ian Heywood (Rhodes University 
and CSIRO, Australia) were successful 
in obtaining over 100 hours of JVLA 
(Jansky Very Large Array) time to carry 
out science of direct relevance to the 
MIGHTEE survey that will be conducted 
on the MeerKAT telescope when it 
begins operations. 

Spread over two proposals covering 
two areas of the sky with excellent data 
at other wavelengths, their science aims 
span understanding the evolution of 
star-formation and black-hole activity in 
the Universe through to measuring how 
radio sources trace the underlying dark 
matter distribution that provides the 
skeleton for the cosmic web. 

Around 40 hours were allocated 
to survey 4.5 square degree over the 
VIDEO-XMM-Large Scale Structure 
survey field, to a depth that allows us to 
find typical galaxies out to around a time 

when the Universe was only 30% of its 
current age, about nine billion years ago, 
and the more powerful radio sources 
associated with black-hole activity to the 
time when the first stars were beginning 
to illuminate the Universe.

In a linked campaign, they have 
also obtained radio data over around 
70 square degrees over the Sloan 
Digital Sky Survey Stripe 82 region, 
which will provide the necessary area 
and depth to allow us to gain a much 
better understanding of how fainter 
radio sources trace the dark matter 
distribution, whilst permitting the search 
for the rarest most luminous objects at 
the largest distances. 

These data are now in place and over 
the next few months, postdocs and 
students from UWC, UCT, Rhodes and 
UKZN will be working to produce the 
first publications from these cutting-
edge data, firmly placing South Africa at 
the forefront of world-leading science 
with radio continuum observations well 
before MeerKAT switches on.

UWC postdocs Russell Johnston, Matt Prescott and Kim McAlpine analysing data from 
the recent Stripe 82 survey with the JVLA. Stripe 82 is a region of sky near the celestial 
equator which has been repeatedly observed by the Sloan Digital Sky Survey (SDSS). It is 
one of the most widely studied extragalactic fields and has a wealth of multi-wavelength 
observations covering it including optical, near and far-infrared imaging and now with 
JVLA radio images.

getting ready for meerkat and the ska

must become routine.”
Dr Modhurita Mitra (postdoc, 

Rhodes), who recently joined the team, 
is busy extending and improving the 
3C147 result, together with Sphesihle 
Makhathini (PhD student, Rhodes) and 
Dr Griffin Foster (postdoc, Rhodes). “We 
are developing automatic tools to extract 
and incorporate spectral index and 
primary beam information into calibration 
pipelines,” Mitra explains. “For example, 
applied to the JVLA data of 3C147, this 
should allow us to achieve the same or 
better dynamic range, while using fewer 
calibration parameters.”

BAyesiAn AnAlysis
Iniyan Natarajan (PhD student, UCT), 
Prof Oleg Smirnov, Dr Jonathan Zwart 
(postdoc, University of the Western Cape), 
Michelle Knights (PhD student at AIMS), 
Prof Bruce Bassett, Prof Martin Kunz, 
Dr Kurt van der Heyden and others have 
been working on Bayesian approaches to 
calibration, which is also very new. 

In interferometers the resolution is 
determined by their point spread function 
(or PSF, which can be thought of as the 
`beam’ synthesized by operating the 
individual dishes). As an alternative to 
conventional imaging, they propose using 
robust statistical inference techniques: 
Bayesian analysis is a statistical 
procedure which attempts to estimate 
parameters of an underlying distribution 
based on the observed distribution. The 
team used data from the Westerbork 
Synthesis Radio Telescope (WSRT) in The 
Netherlands. They performed Bayesian 
analysis on the interferometer data 
(visibilities) and tested each simulation 
against the source models using the 
source fluxes, positions and shape as 
parameters, and found that they were 
able to predict the right source model 
for each simulation with a high degree 
of confidence. The team also studied 
the correlation between source and 
instrumental parameters.

The random statistical fluctuations 
during any observation prevent the 
model sky from accurately reflecting 
the true sky brightness distribution. 
Additionally, if the model parameters 
are correlated – which is usually the 
case between source and instrumental 
parameters – this becomes a cause for 
concern, since an incorrect value in one 
parameter could affect several others. To 
study these correlations, they performed 
Bayesian inference on raw visibilities on a 
simulated WSRT dataset.

research 
leadinG inTo 
fuTure science 
wiTh MeerKaT
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By Lia Labuschagne

“The array’s configuration – the way 
the antennas are placed on the ground 
– has a significant impact on what kind 
of science one can perform with the 
instrument,” explains Dr Jasper Horrell, 
general manager for science computing 
and innovation at SKA SA. 

of antennas and ensuring sensitivity to 
a range of sizes of objects of potential 
interest.” 

MeerKAT is configured to include a 
significant closely packed core (the short 
baselines) plus antennas extending out 
to a radius of 4 km from the core. “The 
configuration for a general-purpose 
telescope such as MeerKAT is ultimately 

super science in  
THe MeerKAT pipeline
MeerKAT’s science objectives have been designed to make the 
most of the telescopes capabilities and will involve teams of top 
astronomers and astrophysicists from around the globe.

MeerKAT science PrOjecTs reseArch leAders
Priority Group 1
Radio Pulsar Timing: Testing Einstein’s theory of gravity and gravitational radiation Prof Matthew Bailes, Swinburne Centre
 – Investigating the physics of enigmatic neutron stars through observations of pulsars. for Astrophysics and Supercomputing, Australia
  
LADUMA (Looking at the Distant Universe with the MeerKAT Array)  Dr Sarah Blyth, University of Cape Town in SA; 
- An ultra-deep survey of neutral hydrogen gas in the early universe. Dr Benne Holwerda, European Space Agency, The 
 Netherlands; Dr Andrew Baker, Rutgers University, USA
 Priority Group 2
MESMER (MeerKAT Search for Molecules in the Epoch of Re-ionisation) will eventually  Dr Ian Heywood, CSIRO Astronomy & Space Science,  
use the X-band receivers of MeerKAT to study the first luminous objects in the Universe  Australia and Rhodes University, SA 
by searching for emission from their carbon monoxide lines.

MeerKAT Absorption Line Survey for atomic hydrogen and OH lines in absorption against  Dr Neeraj Gupta, ASTRON, The Netherlands; 
distant continuum sources (OH line ratios may give clues about changes in the  Dr Raghunathan Srianand, Inter-University Centre for 
fundamental constants in the early universe). Astronomy and Astrophysics, India

MHONGOOSE (MeerKAT HI Observations of Nearby Galactic Objects: Observing  Prof Erwin de Blok, ASTRON, The Netherlands 
Southern Emitters) – Investigations of different types of galaxies; dark matter and the  
cosmic web. Very deep observations of the gas in and around nearby galaxies. These  
observations will be used to study the distribution of dark matter in these galaxies, the  
relation between gas and star formation, and will investigate how galaxies acquire their  
gas from the cosmic web.

TRAPUM (Transients and Pulsars with MeerKAT) – Searching for, and investigating  Dr Benjamin Stappers, Jodrell Bank Centre for Astrophysics, 
new and exotic pulsars and also for fast radio bursts. These extreme objects will  University of Manchester, UK; Prof Michael Kramer, Max 
be used for studies of gravity and the baryon content of our Universe amongst other things. Planck  Institute for Radio Astronomy, Germany

A MeerKAT HI Survey of the Fornax Cluster (Galaxy formation and evolution in the  Dr Paolo Serra, ASTRON, The Netherlands 
cluster environment).

MeerGAL (MeerKAT High Frequency Galactic Plane Survey) – Galactic structure and dynamics,  Dr Mark Thompson, University of Hertfordshire, UK; 
distribution of ionised gas, recombination lines, interstellar molecular gas and masers. Dr Sharmilla Goedhart, South African SKA Project

MIGHTEE (MeerKAT International GigaHertz Tiered Extragalactic Exploration Survey)  Dr Kurt van der Heyden, University of Cape Town, SA;  
– Deep continuum observations of the earliest radio galaxies Professor Matt Jarvis, University of the Western Cape,  
 SA and the Oxford University, UK

ThunderKAT (The Hunt for Dynamic and Explosive Radio Transients with MeerKAT)  Prof Patrick Woudt, University of Cape Town, SA; 
– e.g. gamma-ray bursts, X-ray binaries and tidal disruption events, novae and supernovae, Prof Rob Fender, Oxford University, UK  
plus new types of transients radio sources, through commensal and pointed observations.

“Putting the dishes close together is 
good for sensitivity to large, extended 
structures in the sky, or searching for 
pulsars. Having dishes further apart 
provides for high resolution, for instance 
being able to separate out very small 
structures. In addition, one wants to 
create a ‘well-behaved’ imaging beam, by 
carefully designing the overall distribution 
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super science in  
THe MeerKAT pipeline

The MeerKAT science team is currently focused 

on the L-Band development and verification 

plan. Until the SKA is completed, MeerKAT will 

be the most sensitive radio interferometer in 

the L-Band in the world.

By Regine Lord

More than 350 scientists and engineers, 
representing 18 nations and drawn 
from nearly one hundred institutions, 
universities and industries are involved 
in the current detailed design phase of 
the first phase of the SKA. The funding 
committed by the partners for this 
detailed design phase is €120 million. 
“This is a level of engagement only seen 
in revolutionary projects”, said Professor 
Phil Diamond, director general of the SKA 
Organisation. “That we have been able 
to pull together a team of some of the 
world’s best experts, most prestigious 
institutions and major companies reflects 
the passion and ambition of the scientific 
and engineering communities to work on 
an inspirational world-class project of the 
scale of the SKA.” 

South Africa leads two of the 11 so-called 
‘pre-construction work packages’, namely:
1.  The Assembly, Integration and Verification 

sA A Key plAyer in designing THe sKA
(AIV) Consortium is led by Dr Richard 
Lord of SKA South Africa and works to 
incorporate all the SKA Phase 1 elements 
(SKA1) into the existing infrastructure at 
the two remote sites.

2.  The Infrastructure Consortium for 
South Africa (INFRA SA) is led by Tracy 
Cheetham of SKA South Africa and is 
responsible for all SKA1 infrastructure 
including roads, buildings, power 
generation and more. 

SKA SA and its industry and institutional 
partners are also playing strong roles in 
many of the other work package consortia, 
including: Dishes, Telescope Manager, 
Science Data Processor, Central Signal 
Processor and Signal and Data Transport. 
SKA SA is also providing site support for the 
mid-frequency aperture array prototypes.

SKA SA has much to contribute through 
its experience in building and operating 
KAT-7 at the South African SKA site, 
its design and construction of the SKA 
precursor, MeerKAT, and its strong culture 

of systems engineering. Find out more 
about the global consortia designing the 
SKA1 at www.skatelescope.org/skadesign/

A local cost- and risk-sharing programme 
made it possible for many South African 
companies to participate in the design 
phase of the SKA, thereby strengthening 
their competitive edge in broad high-tech 
areas. They are: 
l  Electromagnetic Software and Systems 

(EMSS) and Business Enterprises at the 
University of Pretoria (BEatUP) – Dishes 
Consortium;

l  Reutech Radar Systems – Central Signal 
Processor (CSP) Consortium;

l  Eclipse Holdings, Space Advisory 
Company and the Centre for High 
Performance Computing (CHPC) – 
Science Data Processing Consortium. 

l  Nelson Mandela Metropolitan University 
(NMMU), Adcomtec, Terabyte, the Council 
for Scientific and Industrial Research 
(CSIR) SANREN and Coriant – Signal and 
Data Transport (SADT) Consortium. 

a compromise, and designed to support 
a wide range of science,” Horrell adds. 
Some telescopes, such as the Jansky 
Very Large Array (JVLA), which has fewer 
dishes than MeerKAT, have gone to the 
expense of building a massive transporter 
infrastructure in order to be able to 
reconfigure the array for different types of 
science.

l-BAnd develOPMenT
The MeerKAT science team is currently 
focused on the L-Band development 
and verification plan. Until the SKA is 
completed, MeerKAT will be the most 
sensitive radio interferometer in the 
L-Band in the world. 

The importance of the L-Band lies in 
being able to image neutral hydrogen, 
which is normally invisible in interstellar 
space. The L-Band refers to a frequency 
range in the electromagnetic spectrum 
that is of major astronomical interest, 
because it contains the hyperfine 
transition of neutral atomic hydrogen 
at 1420 MH. Parts of the L-band are 
protected radio astronomy allocations 
worldwide, and the frequency range that 
will become operational in the first phase 
of MeerKAT will cover 1.00 to 1.75 GHz.

Eight surveys have requested time on 
the system at L-Band. “Each of these 
eight teams are cooperating  with the 

MeerKAT office to discuss, among others, 
the resources they will make available 
to assist in the development science 
processing pipeline,” says Dr Lindsay 
Magnus, commissioning and science 
processing manager at SKA SA. 

siMulTAneOus OBservATiOns
The planning also extends to future work 
on simultaneous observations with radio 
and optical instruments. Prof Patrick 
Woudt (University of Cape Town), who 
leads the ThunderKAT project, explains: 
“To take full advantage of the commensal 
transient search mode of MeerKAT, we 
aim to build a small optical telescope 
at the SAAO observatory at Sutherland. 
It will be permanently linked to the 

MeerKAT observing schedule, and in this 
way we will always have simultaneous 
radio and optical information for any 
detected transient.” 

He adds that pointed observations 
with KAT-7 of interesting transients have 
already led to two peer-reviewed papers in 
astronomical journals. “In the same spirit, 
we expect to use MeerKAT-16/32 during 
science commissioning for time-critical 
observations of unusual transients.”

In addition to the current eight science 
projects, it is planned that MeerKAT will 
also participate in global VLBI operations 
with all major VLBI networks around the 
world operating at MeerKAT frequencies, 
and add considerably to the sensitivity of 
the global VLBI network.
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other science at ska sa site

By Engela Duvenage

An identical 7.6 m dish to that at HartRAO has been 
waiting in the Karoo, where it was installed by 
South African C-BASS team member Dr Charles 
Copley and a team from HARTRAO and SKA SA.

Copley, who helped build the southern receiver 
while doing his PhD in physics at Oxford University, 
is very pleased with its performance since being 
commissioned. “Just another month or two of soak 
testing, and we will be satisfied that we can start the 
move and that there are no unanticipated bugs left,” 
he says.

He thanked members of the Astrophysics and 
Cosmology Research Unit (ACRU) at the University 
of KwaZulu-Natal, who recently joined the C-BASS 
initiative, for their help during the commissioning 
phase. Contributions made by other visiting 
collaborators from Oxford, Manchester and Caltech 
have resulted in a dramatically improved system 
performance. Specific mention was made of the 
superb technical support from HartRAO (led by 
Pieter Stronkhorst) as well as the antenna and site 
support at Klerefontein (Sky Seranyane and Dawie 
Fourie).

The telescope at Klerefontein (C-BASS South) 
will eventually be used together with its twin at 
the Owens Valley Radio Observatory in California 
(C-BASS North) to map the brightness and 
orientation of radio waves (polarisation) of the 
whole radio sky at 5 GHz, corresponding to a 
wavelength of 6 cm. The project will greatly 
improve measurements of the Cosmic Microwave 
Background, the oldest light in the universe. 

The Northern C-Bass dish in California is already 
operational, and is almost finished mapping the 
polarisation and the brightness of the northern 
hemisphere’s radio sky.

Members of the Oxford team who helped build 
the receiver visited South Africa early in 2014 for a 
planning session ahead of the move (from left): Dr 
Charles Copley (SKA SA); Dr Angela Taylor (Oxford 
University); Prof Mike Jones (Oxford University) and 
Luke Jew (Oxford University).

c-bass ready To  
HiT THe HigH noTes 
While the receiver and software of the Southern 

C-Band All Sky Survey (C-BASS) telescope are being 

put through final tests at Hartebeesthoek Radio 

Astronomy Observatory (HartRAO), planning is 

under way to install the receiver at Klerefontein in 

the Karoo later this year.

C-Bass is a collaborative project between the Universities of 
Oxford and Manchester in the UK, the California Institute of 
Technology in the USA, the Hartebeesthoek Radio Astronomy 
Observatory through the SKA SA project, and the King 
Abdulaziz City for Science and Technology in Saudi Arabia. 
Researchers from the University of KwaZulu-Natal also 
recently joined the efforts to install the southern telescope.
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Prof Jonathan Sievers, senior lecturer Dr Cynthia 
Chiang and PhD student Heiko Heilgendorff are 
part of UKZN’s Astrophysics and Cosmology 
Research Unit. Gibion Makiwa, currently at the 
University of Lethbridge, will join them as a SKA-
funded postdoctoral researcher.

“We joined the project because the science is 
tremendously exciting, the instrument is located 
right here in South Africa, and the other members 
of the collaboration are eager to expand local 
involvement in the science analysis,” says Dr 
Chiang. 

For one of the UKZN team’s first endeavours, they 
travelled to the Karoo in November to help upgrade 

PAPER from 64 to 128 antenna elements – a job 
that entailed installing and troubleshooting the new 
hardware. Further involvement includes doing data 
analysis and helping to improve the data pipeline.

“Because the experiment operates at a small 
scale, it’s possible to be involved in all aspects, 
including instrumentation, commissioning, and 
analysis,” explains Dr Chiang. “Knowing how the 
instrument operates ultimately leads to a deeper 
understanding of the data and the ability to extract 
more science.”

Even before the upgrade, measurements received 
from PAPER provided to date the best upper limits 
on the epoch of reionization (EoR) signal. PAPER’s 
new observation campaign is greatly enhanced 
through the increased sensitivity of the expanded 
array.

“PAPER analysis is a challenging task as the 
data volume is large, and the EoR signal is tiny 
and swamped by brighter, unwanted signals 
from among others the Milky Way and terrestrial 
sources like radio signals and satellites,” explains 
Dr Chiang. “PAPER’s precision measurement will 
demand extreme care and attention to detail, as we 
want to ensure that any signal that we think is from 
the EoR is actually real!”

The handling of large data sets such as PAPER’s 
and developing precise analysis techniques will 
provide training that is directly applicable to SKA.

The UKZN researchers have also already signed 
up to be part of PAPER’s bigger sister, HERA, which 
may be deployed in the Karoo. 

UKZN graduate student Heiko Heilgendorff installing an amplifier on one of the 
PAPER dipole antennas

The UKZN team at the PAPER site: Dr Cynthia Chiang, 
Prof Jonathan Sievers and Heiko Heilgendorff

uKzn researchers  
join paper ranKs
A small team from the University of KwaZulu-Natal (UKZN) is the latest to join the 

efforts of the Precision Array for Probing the Epoch of Reionisation (PAPER) experiment 

to learn about the period in the universe’s history when the first stars ignited.

PAPER currently has 
128 dual polarized 
antennas on site, 
and a 256-input 
correlator. The 
instrument is 
actively observing 
the universe and 
searching for the 
EoR (Epoch of 
Reionization). Future 
antennas will be 
14 m in diameter 
– roughly 30 times 
more collecting area 
per antenna.

other science at ska sa site
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conferences & workshops

The Who’s Who of global radio astronomy 
gathered in Stellenbosch during February 
2014 to discuss future science with the SKA 
and its synergy with other new telescopes. 
The meeting was characterised by 
“electrifying expectations” and “impatient 
excitement” on the part of scientists who 
are keen to see the long-awaited SKA, 
and its precursors such as South Africa’s 
MeerKAT and Australia’s ASKAP, become a 
reality.

The more than 160 delegates at the 
conference included high-level delegations 
from China, South Korea, the United 
Kingdom, Germany, Italy, Sweden, 
Argentina, Australia and the United 
States. “There is a global buzz about doing 
cutting-edge science with the SKA and the 
project is already attracting some of the 
world’s foremost scientific talent to South 
Africa,” SKA SA project director Dr Bernie 
Fanaroff said. At the opening session of the 
conference the director general of the SKA 
Organisation, Professor Philip Diamond, 
emphasised the fact that the SKA would be a 
global observatory and not an experiment.

“The SKA is an amazing science discovery 
machine,” explained astrophysicist Professor 
Katherine Blundell from the University of 
Oxford in the UK. “With the SKA we will 
be able to see further, reach deeper and 
understand better. It will literally expand our 
horizons and give us a much clearer picture 
of how the Universe came to be what it is 
today.”

Like all the other scientists at the 
meeting, Professor Michael Kramer, 
Director of the Max Planck Institute for Radio 
Astronomy in Germany is thrilled about the 
future possibilities of the SKA. “I can’t wait to 
get my hands on SKA data,” he said. “There 
will be a clear distinction in radio astronomy 
research between before and after the SKA. 
All the radio astronomy research done up to 
now will be a prelude compared to what will 
be possible in future.”

When asked about why the SKA is seen 
as an instrument that will transform radio 
astronomy, scientists talk about its sheer 
size, exceptional sensitivity, wide frequency 

range and unique flexibility. It is described 
as a “one of a kind” instrument that has the 
power to unite the global radio astronomy 
community to work towards common 
science goals for several decades.

“The SKA will also achieve lots of 
synergies with other telescopes across all 
electromagnetic frequencies, ranging from 
optical telescopes to new, high-energy 
telescopes on Earth and in space, as well 
as with gravitational wave predictors,” 
Professor Kramer added. “We are lucky to 
live in a time when all these instruments will 
be working together to give us new windows 
on the Universe.” 

Amongst those at the meeting was 
Professor Pierre Cox, Director of the ALMA 
radio telescope in Chile. ALMA operates at 
very high radio frequencies and will have 
important synergies with South Africa’s 
MeerKAT telescope and the SKA.

Experts at the meeting agreed that the 
SKA presents wonderful opportunities 
for young men and women in Africa to be 
the engineers, computer scientists and 

The recent SKA science conference in Stellenbosch highlights how the  
SKA will transform our understanding of the Universe.

“iMpaTienT exciTeMenT” 
To see sKA A reAliTy

astrophysicists that will make the technology 
happen and produce the transformational 
science outcomes that will only be possible 
with the SKA.

A special session at the conference 
focused on making the science of radio 
astronomy accessible to learners, including 
a group of children from the primary 
and secondary school in Carnarvon. 
Top scientists took on the challenge to 
present their research to these young 
people in small groups and to answer all 
their questions about astronomy and the 
Universe.

The meeting concluded with a summary of 
the week’s discussions by Professor Roger 
Blandford from Stanford University, who 
convened the USA’s 2010 Decadal Review of 
priority astronomy projects. “It is a glorious 
time in radio astronomy with a number of 
top instruments now operational and several 
more in the pipeline,” he said. “The SKA is 
the future of radio astronomy, but it is also 
arriving on a landscape that is changing fast 
and facing funding challenges.”



The American and South 
African team that hosted 
the special session 
on Astronomy across 
Africa at the American 
Astronomical Society 
Meeting (from left): 
Joseph Lazio (JPL), 
Sarah Blyth (UCT), 
Andrew Baker (Rutgers 
University), Kartik Sheth 
(NRAO), Ilani Loubser 
(North-West University), 
Aaron Parsons 
(University of California), 
Ted Williams (Director, 
SAAO), Takalani 
Nemaungani (DST), and 
Jean-Christophe Mauduit 
(IAU Office for Astronomy 
Development).

a new dawn for  
african asTronoMy
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The 223rd AAS meeting took place in Maryland, 
United States in January 2014. The AAS is the 
biggest gathering of US astronomers under one 
roof to promote the advancement of astronomy 
and closely related branches of science, as well 
as enhancing astronomy education and providing 
a political voice for its members through lobbying 
activities. The US has a strong astronomy base, 
with the highest number of astronomers in a single 
country – about a third of the total number of 
astronomers in the world.

The special session on African astronomy was 
designed to showcase the emergence of Africa  
as a hub for global astronomy, as well as to forge  
new partnerships. The session was well attended  
and included distinguished guests, such as  
Dr Phil Diamond, director of the SKA Organisation 
and Professor Tim de Zeeuw, the Director-General 
of ESO.

The speakers who presented during the special 
session on African astronomy were:
l  Prof Ted Williams (SAAO Director) who provided 

an overview of astronomy across Africa and the 
current existing and future facilities, including KAT-
7 and MeerKAT.

l  Dr Ilani Loubser (NWU) presented extragalactic 
research performed using the Southern African 
Large Telescope (SALT).

l  Dr Sarah Blyth (UCT) discussed the science that 
the Large Survey Teams are planning to do with the 
MeerKAT.

l  Prof Aaron Parsons (UC Berkeley) spoke about the 
PAPER project located at the MeerKAT site in the 
Karoo and the plans to build the HERA telescope 
in South Africa following the success of PAPER 
experiment in the Karoo.

l  Dr JC Mauduit (IAU OAD) presented the recent 

activities related to the Office of Astronomy for 
Development across the African continent.

l  Dr Kartik Sheth (NRAO) presented his ideas for 
building up the next generation of scientists using 
US-Africa exchange programmes.

South Africa’s Department of Science and Technology 
was represented by Takalani Nemaungani, who 
emphasised the need for more partnerships with 
America similar to the cooperation which Africa and 
Europe has through initiatives such as the African-
European Radio Astronomy Platform (AERAP) and 
the important role it plays in advancing collaborative 
projects in radio astronomy.

Recent results using KAT-7 data were presented 
in two other sessions at the meeting. Dr Kelley 
Hess (UCT) spoke about her work looking at neutral 
hydrogen (HI) in galaxies in the Antlia cluster and 
Dr Danielle Lucero (UCT) presented findings on 
the kinematics and mass distribution from HI 
measurements in the nearby galaxy NGC3109 using 
KAT-7.

The growing interest of American astronomers in Africa’s astronomy capabilities was 

evident at the special session entitled “Astronomy Across Africa: A New Dawn’’, which 

was held at the annual winter meeting of the American Astronomical Society (AAS). The 

meeting aimed to make the American astronomy community aware of the facilities and 

science taking place in Africa, and particularly, in Southern Africa.

conferences & workshops

The special session on African astronomy was designed to showcase the emergence  

of Africa as a hub for global astronomy, as well as to forge new partnerships.
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SKA SA PhD bursar Marisa Geyer attended a public 
talk during the February 2014 SKA conference in 
Stellenbosch

When a massive star reaches the end of its life, 
having burned up most of its chemical fuel, the 
star will self-destruct in a brilliant supernova 
explosion. Scientists used to think that the star 
“wrecks itself completely” during this process, but 
Bell Burnell’s discovery of pulsars in 1967 showed 
that a dense core of the star remains, buried deep 
within the rubble. The rapidly spinning core that is 
left behind is known as a neutron star. 

“To say neutron stars are compact is an 
understatement,” Bell Burnell explained. She 
encouraged the audience to imagine the Earth’s 
population of seven billion people squashed into a 

silver sewing thimble. This density makes the gravity 
on the surface of a neutron star impossible to fight: 
just to gain a height of a micron would be equivalent 
to climbing Mount Everest on Earth. 

In the case of a pulsar, the neutron star has a 
magnetic field that will put your fridge magnet to 
shame. “Some scientists are proud of owning a 
laboratory magnet of 10 Tesla,” Bell Burnell said, 
but a pulsar has a magnetic field a hundred million 
times that. “Don’t go visit a pulsar,” she warned, 
“and don’t take your credit card either.” 

The misalignment between the rotation axis 
and the magnetic axis of the pulsar (much like 
the discrepancy between Earth’s North Pole and 
magnetic North), causes the emission of radio 
beams along the magnetic axis. Similar to a flashing 
lighthouse, the radio beams sweep across the sky 
as the pulsar rotates. It was through their repetitive 
pulsing that Bell Burnell was able to discover these 
exotic spinning stars.

Lately a new pulse phenomenon has been 
puzzling scientists. Bell Burnell explained that 
scientists are for the first time seeing massive 
bursts that appear only once – a single “whoop” in 
the radio data. These pulses are estimated to have 
travelled from very far: coming from a time when 
our universe was half its current size. Scientists 
think it is likely that these bursts arise from 
catastrophic events, such as when two neutron stars 
crash into each other.

The discovery of new fascinating signals is a 
reminder that there is much still to be discovered. 
The construction of the Square Kilometre Array will 
not only enable astronomers to see ten times as 
many pulsars as is currently possible, but will also 
bring about new and unexpected discoveries. “South 
Africa is going to be a very special place in the near 
future of radio astronomy and I’m sure you will find 
it as exciting as I do.” 

Asked by an energised audience what the SKA’s 
chances of finding signs of extra-terrestrial life is, 
Bell Burnell answered, “it might not be intelligent 
life; it might just be simple microbial life,” but 
people in the field certainly believe that “in the next 
century we will have evidence of life on some of the 
many new planets being discovered”. 

whaT on earTh (or noT 
on eArTH) are pulsars?
The public was invited to strap in for a talk by Dame Jocelyn Bell Burnell 
on Wednesday evening at the Stellenbosch Institute for Advanced Studies. 
Bell Burnell, famous for her role in the discovery of the first radio pulsars, 
launched her audience into a world of unimaginable extremes.

Dr Bernie Fanaroff 
with Dame Jocelyn Bell 
Burnell, world-renowned 
radio astronomer from 
Oxford University, who 
delivered a public talk 
on pulsars as part of 
the SKA SA science 
conference.

conferences & workshops
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conferences & workshops

by Erna van Wyk, Wits

South Africa is being hit by the “data 
tsunami” and the way in which the 
country positions itself in terms of big 
data infrastructure and policies, as well 
as hardware and software development, 
will determine our research capacity  
this century.

This is according to Dr Daniel Adams, 
Chief Director: Emerging Areas and 
Infrastructure, Department of Science 
and Technology (DST), who addressed 
the 2014 High-performance Signal and 
Data Processing workshop hosted by 
the School of Physics at Wits University 
in Johannesburg, South Africa, during 
January 2014.

“Data processing technologies should 
keep up with data production technologies,” 
said Prof John Carter, Head of the Wits 
School of Physics. His colleague and 
workshop co-chair, Prof Bruce Mellado 
from the School’s High Energy Physics 
Group, said it had become a necessity for 
scientists in many fields to master the 
techniques of high-throughput signal and 
data processing.

“Science is becoming more complex and 
detailed. The amount of data now available 
and used to describe an object is growing 
very fast. It is now of strategic importance 
for the development and advancement of 

scientific research in South Africa that we 
develop our own electronics and computing 
architecture designs – to develop and build 
our own, affordable, supercomputers,” 
Mellado said.

Dr Peter Jenni, one of the “founding 
fathers” and former spokesperson for 
the ATLAS experiment at the CERN Large 
Hadron Collider that discovered the Higgs 
boson in 2012, said: “We have built up 
an excellent collaboration with South 
African scientists and in particular with 
Wits. There is a common interest in the 
data produced in large radio astronomy 
facilities like the SKA, so it is exciting to 
share technical knowledge and challenges. 
It is also exciting from a science point 
of view, because the SKA and the Large 
Hadron Collider are both looking at the very 
fundamental questions in physics and there 
is synergy and motivation coming from the 
science itself.” 

Prof Justin Jonas, associate director 
of science and engineering at SKA SA, 
said big data was trending because of 
the applications from the development of 
hardware and software technologies that 
could be used in completely different areas 
of science and consumer electronics. 

“It vindicates the South African 
government’s policy of supporting 
fundamental science like astronomy and 
particle physics, because these sciences do 

drive technology as well. It is not just to get 
pure science results out, but when you are 
actually doing these experiments you have 
to use the very bleeding edge technologies 
that are available to you.

“It is excellent that we have now got 
together, CERN and SKA, and together we 
will be able to push these technologies 
that much harder. These technologies 
have generic usage in other areas such as 
genome sequencing, in health sciences and 
others,” Jonas said.

Dr Thomas Auf der Heyde, DST Deputy 
Director-General: Human Capital and 
Knowledge Systems said that science 
grows at the boundaries between different 
disciplines and sciences. “By bringing 
together these different disciplines and 
different institutional and technological 
platforms you are beginning to act on the 
understanding that we need to leverage 
investments we are making in South 
African science against each other as 
much as possible. We cannot pursue the 
development of any particular technology 
without leveraging investments in related 
technologies,” he said.

The workshop was jointly funded by SKA 
SA and the University of the Witwatersrand 
and hosted in collaboration with the 
University of Cape Town, the National 
Research Foundation/iThemba Labs, 
Stellenbosch University and SA-CERN.

For the first time, representatives from two of the biggest science projects in the world 

– the SKA SA and the SA-CERN consortium, working on the Large Hadron Collider in 

Geneva, Switzerland – came together to share their knowledge and skills, and to discuss 

the challenges these projects present in dealing with big data.

whaT To do wiTh biG daTa?

(P
hoto: W

its C
om

m
unications)

Scientists from the SKA and SA-CERN consortium met under 
one roof for the first time to discuss big data challenges. 
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By Strini Rajgopaul, Public Relations 
and Outreach Officer, Astrophysics and 
Cosmology Research Unit, UKZN

Leading astronomers from several 
international institutions gathered 
in Durban late in 2013 to present an 
introductory radio astronomy school at 
the University of KwaZulu-Natal (UKZN). 
This SKA SA-funded workshop was 
designed to prepare 40 undergraduate 
students in the methods required to work 
with data from MeerKAT and the future 
SKA. 

The workshop provided a dynamic 
environment for the students to work with 
leading international astronomers from 
Canada, France, India and the USA. Apart 

from attending lectures and tutorials, 
students also worked on group projects, 
gave presentations and visited the Radio 
Astronomy Telescope (RAT) group at the 
Durban University of Technology (DUT).

“The school was a melting pot of bright 
young minds from diverse backgrounds 
engaging with a top team of international 
lecturers and local researchers,” said Dr 
Caroline Zunckel, a lecturer at UKZN and 
chair of the organising committee.

The students who attended currently 
study science or mathematics at various 
universities throughout South Africa, but 
share a common interest in pursuing 
a career in astronomy. “Attending the 
school was very enjoyable and I found 
it easy to absorb the information,” said 

TrAining brigHT young 
AsTronoMy Minds in KZn

Potso Molebatsi from the University of 
Cape Town. Monique Willemse, a student 
from the University of Pretoria, felt that 
“It was exciting to be taught by leading 
international astronomers”.

Professor Keith Vanderlinde from 
the Dunlap Institute for Astronomy and 
Astrophysics at the University of Toronto, 
who taught synthesis imaging at the 
workshop, commented that it was fantastic 
to get world experts together to train future 
astronomers. “The students displayed 
a willingness to learn,” said Professor 
Martin Bucher, a director of research at 
the National Centre for Scientific Research 
in France who lectured on Interferometry. 
“I would be happy to lecture at the next 
instalment of this school,” he added.

Patrice OKOUMA, an SKA SA-funded postdoc at 
the University of the Western Cape and the African 
Institute for Mathematical Sciences, recently helped 
organise two successful workshops on astronomy and 
space science in Libreville, Gabon.

Both workshops were funded by the OAD/IAU (Office 
for Astronomy Development of the International 
Astronomy Union) in Cape Town and the International 
Centre for Theoretical Physics (ICTP) in Trieste (Italy).

The workshops, attended by teachers and university 
lecturers from the region, were held around the 
time of the November 2013 total solar eclipse 
visible in Gabon. A key goal was to grow Pan-African 
collaborations with French-speaking countries in 
Africa around projects such as the MeerKAT, SKA, 
SALT, HESS and African VLBI Network.

Following the success of these workshops, plans are 
under way for the first regional School of Astronomy 
and Space Science for Central Africa in 2014, with the 
goal to set it as a biennial school. 

eclipse-inspired AsTronoMy 
worKsHops in gAbon

A few minutes before totality. This was the memorable second leg of a series 
of successful workshops in Libreville, organised with the support of the OAD/
IAU and the ICTP.
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By Engela Duvenage

It was with a touch of jealousy that Prof 
Phil Diamond (photo below), the director 
general of the SKA Organisation, 
delivered his keynote address at the 8th 
annual SKA SA Bursary Conference held 
in Stellenbosch in December 2013.

“I sometimes envy you students who 
will be working with great facilities such 
as the SKA, ALMA and the James Webb 

being developed to handle the expected 
1.3 Zettabyte of data to be generated 
monthly when SKA Phase 1 is up and 
running.

Also on the programme was Prof Yuri 
Kovalev of the Lebedev Physical Institute 
in Russia; Prof Ian Heywood of the 
Australia National Telescope Facility; Prof 
Xuelei Chen of the National Astronomical 
Observatory in China; Prof Tom Oosterloo 

sKA sA sTudenTs seT  
To TaKe on The fuTure

“I sometimes envy you students 

who will be working with great 

facilities such as the SKA, ALMA 

and the James Webb Space 

Telescope, as these are set to 

transform science and astronomy 

within the next decade,”

conferences & workshops

Continued on page 18…

Space Telescope, as these are set to 
transform science and astronomy within 
the next decade,” he told the audience of 
215 postdoctoral fellows, postgraduate 
students and their study leaders who 
were gathered for the annual meeting 
of students who are supported through 
SKA SA’s human capital development 
programme.

In highlighting the types of scientific 
questions to be pursued through the 
SKA and its expected capabilities, Prof 
Diamond provided the students with a 
snapshot of how their specific projects fit 
into the bigger scheme of things, and the 
work that still needs to be done to deliver 
on the mid-2020 target.

Prof Diamond described the SKA 
as “a physics machine for the 21st 
century” in that it will not only be used 
by astronomers, but also by solar, 
atmospheric, ionospheric physicists 
and more. He believes the tools being 
developed through its endeavours will 
spread beyond astronomy. This includes 
the computing power and algorithms 
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cOnference BAsics
The annual postgraduate bursary conference of South Africa’s SKA project took place 
from 25 to 29 November in Stellenbosch. This gathering of students and researchers 
supported by the SKA South Africa Project has become a showcase for the country’s 
scientific progress and achievements in support of the global SKA mega-science radio 
telescope project.

The conference’s best
With 38 poster presentations, 23 talks by PhDs, 16 presentations by masters students 
and 31 talks by postdoctoral fellows, it’s no wonder that the judges had a difficult time 
deciding on who the conference’s top students were. The prizes went to:
l  Best presentation by a MSc student in Astronomy: Ms Nicola Orford (University of the 

Witwatersrand), runner-up: Mr Shehzad Emritte (University of the Witwatersrand) 
l  Best presentation by a PhD student in Astronomy: Ms Zara Randriamanakoto 

(University of Cape Town), runner-up: Mrs Alida Odendaal (University of the Free State)
l  Best presentation by a MSc student in Engineering: Mr Mathew Bridges (University of 

Cape Town), runner-up: Mr Ngoy Mutonkole (Stellenbosch University)
l  Best presentation by a PhD student in Engineering: Mr David Prinsloo (Stellenbosch 

University), runner-up: Mr Patrick Mulumba (University of the Cape Town)

The poster prize winners were:
l  MSc Astronomy: Mr Mika Rafieferentsoa (University of the Western Cape) 
l  MSc Engineering: Mr Dewald Botes (Stellenbosch University)
l  PhD Astronomy: Mr Tony Randriamampandry (University of Cape Town)
l  PhD Engineering: Mr Atemkeng Marcellin (Rhodes University)

The conference by numbers
l  215 delegates (the biggest yet in the eight years that the conference has been held)
l  17 sessions
l  108 talks or posters presented by postdoctoral fellows and postgraduate students (up 

from 20 in 2006)
l  13 higher education or research institutions in South Africa represented
l  11 academics from Africa participating, and 7 more from around the globe
l  39 South African SKA SA research supervisors; 32 postdocs; 48 PhD students; 38 MSc 

students; 14 undergraduates.

of ASTRON in the Netherlands and Dr 
Aris Karastergiou of Oxford University in 
the UK. Dr Filipe Abdallah of University 
College London delivered the second 
Steve Rawlings Memorial Lecture, titled 
“SKA, Refugee and Pink Floyd”.

“I’ve realised from this event that 
South Africa is building up a solid 
community, both on the engineering 
side and on the science side, which 
gives me a lot of confidence that the 
country will deliver the transformational 
science targets of MeerKAT and the 
SKA,” reflected Dr Karastergiou. “I was 
impressed both by the range of work 
that is being carried out and the quality 
of work that was presented by the 
students.” 

Dr Bernie Fanaroff, director of SKA 
SA, warned the students and their 
supervisors not to be complacent about 
what has already been achieved, but to 
constantly strive to attract the highest 
calibre students, to see students through 
the pipeline from undergraduate to 
postgraduate level, and to do excellent 
research. He said that a vibrant, excellent 
and active radio astronomy community in 
Africa has already been created over the 
past few years through SKA endeavours 
and the VLBI network, and that it has 
done a lot to develop astrophysics on 
the continent. “We must push ourselves 
continuously to be the place in the world 
where everyone wants to come to do 
astronomy,” he added.

…continued from page 17
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capacity building

By Anina Mumm

Jeandri Vermeulen, Margaret Scheffers, 
Chrismar Klaasen, Joleen George, 
Curkly de Waal, Lubrando van Aswagen, 
Marshallino Rhode, Stefan Hoorn, 
Tshepang Sekgoro, Thapelo Gertz, Quinton 
Lottering, El-Geisha Klazen, Priscilla 
Malgas, Virgillian Kasper, Davan Hoorn, 
Donville Rosekrans and Rodney Springbok 
were all awarded SKA busaries for 2014.

Their home towns in the Northern Cape, 
including Carnarvon, Williston, Van Wyksvlei 
and Brandvlei, face severe economic 
challenges, including unemployment and a 
lack of skills. Community members under 
the age of 25, and who had passed maths 
and science in matric, were invited to apply 
for the bursaries, which cover tuition fees, 

bursary recipients from the 2011 intake. 
In 2012, there was another intake of 15 
students, but many of them were over 
25 and had not taken maths and science 
at school. For some of these students, 
studies proved not to be the best option 
for skills development, so SKA SA opened 
up other training and employment 
opportunities for them.

Daphne Lekgwathi, Professional Officer 
of SKA SA’s Site Capacity Programme, 
says 2014’s intake was a bit smaller 
than expected, but she is confident that 
the requirement for matric-level maths 
and science will benefit the students in 
the long run. She also says other SKA 
SA outreach activities are focused on 
encouraging learners to continue with 
maths and science at high school.

In 2014, SKA bursaries will support Further Education and Training (FET) for 18 young 

people from the towns surrounding the SKA site in the Northern Cape.

18 sKa bursaries awarded 
To young AdulTs froM norTHern cApe

By Anina Mumm

Thembisa Tsembeyi (28) and Itumeleng 
Molefi (23) will be teaching maths and 
science to grades 9 to12 at Carnarvon 
High School for the next two years, 
thanks to a partnership between SKA SA 
and Teach SA.

Learners are realising that maths and 
science will open up opportunities for 
tertiary education and they want to study 
these subjects, but Carnarvon High has 
battled to find and retain teachers who 
are qualified to instruct these subjects. 
Sam Rametse, outreach officer for SKA 
SA, says even the principal of the school 
had expressed his frustration at the lack of 
teachers and had been at a loss as to how 
the situation could be remedied.

Tsembeyi and Molefi, who are now 
known as science and mathematics 
“ambassadors”, will receive ongoing 
mentorship from Teach SA, which has 
been in operation for over 10 years and 
has been highly efficient in meeting the 
high demand for “ambassador teachers” 
across South Africa. 

Tsembeyi completed a BSc in Maths at 

the University of the Western Cape, while 
Molefi received a BSc degree from the 
University of Witwatersrand, with support 
from SKA SA. Both were recruited in 2013 
and completed their training at the Teach 
SA Academy in January 2014.

The Department of Basic Education in 
the Northern Cape is responsible for the 
young educators’ salaries and SKA SA will 
contribute towards their accommodation 
in Carnarvon and provide other support.

scHool MATHs And science geTs A boosT

accommodation, tools, books and safety 
clothes, and a monthly stipend.

The bursars will study towards 
mechanical and electrical engineering 
diplomas, as well as Information Technology 
certificates, at the Northern Cape Urban 
FET College in Kimberly. Some will also 
qualify as welding artisans (up to level 
N3). The courses emphasise practical, 
real-world skills and offer apprenticeship 
opportunities. 

Of the 18 successful applicants, six are 
women. Five of the bursars are employees 
of SKA SA who have opted to further 
their studies. These five were awarded 
bursaries during the first call in 2011 as 
well, and had been employed by SKA SA 
since 2012.

SKA SA employed eight of the nine 
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By Anina Mumm

On a winter Tuesday last year, Michael 
Lesetja began a journey that would take 
him to the heart of the biggest science 
project in the world: “I was watching 
Ispani and I was extremely impressed 
by the way the SKA Project was helping 
a young guy achieve his goal of being 
an electronic technician for the SKA.” 
Ispani is a youth career development 
programme on SABC1.

“I had been looking for such an 
opportunity myself, so I went to an internet 
café to search for information as soon as I 
could,” says Lesetja. As it happened, a new 
spot had just opened up.

Lesetja’s application was successful  
and since January 2014 he has been 

a journey To The  
hearT of science

shadowing technicians responsible for 
telescope maintenance in Carnarvon in the 
Northern Cape.

“On a day to day basis he assists with 
repairing and replacing any defective 
telescope and test equipment units,” says 
Sizwe Seranyane, the KAT-7 operations 
and maintenance manager. “He will also 
be taught how to operate and drive mobile 
crane trucks, which will enable him to 
reach the telescope receivers.”

Seranyane adds that Lesetja will be 
groomed by a dedicated technician until he 
is also fully qualified. “I hope I will become 
one of the SKA’s best within five years,” 
says Lesetja who completed an electrical 
engineering qualification up to level N6. 

“I will pursue my career with all my 
heart to get what I have been working 

By Anina Mumm

Before the centre opened its doors in 
November last year, the community 
had little access to the internet and 
young people were often forced to leave 
their home town in search of study 
opportunities. Janice Kruger says that 
now they can go to the local library to 
check their email, search the internet 
and become computer literate. Even 
primary school children use the centre, 
which will ensure that they are exposed 
to technology from a young age.

Kruger is currently completing two of 
the centre’s courses: MS Office and PC 
Introduction. “These days you must have 
computer skills to get a decent job,” she 
says.

Heinrich Witbooi, one of the course 
facilitators, says he is very proud of 
what the centre has achieved so far. His 
colleague, manager Mariana Andreas, 
says they have already enrolled 77 
people. 

Once students have completed a 
course, Andreas says she and the other 
managers help them in deciding if they 

want to study further or in finding and 
applying for jobs. “We are also looking 
at a SIYAFUNDA newsletter that will give 
young people information on bursaries, 
internships and learnerships.”

Later this year, business management 
and IT courses will become available as 
well. “I will be facilitating the IT course 
since I am finishing my own Network 
Engineering studies – Cisco IT Essentials 
– in May,” says Andreas. A new agreement 
with UNISA allows students to access the 
University’s distance learning material at 
the centre.

Another boost for science and maths 

in the region comes from the e-schools 
initiative, launched on 19 November 2013 
along with the community centre. The 
e-schools initiative delivered laptops, 
connectivity and training to five schools 
near the SKA SA project. The laptops 
are pre-loaded with innovative learning 
materials, lesson plans and tutorials 
focused on mathematics, physical 
science, life science and astronomy.

The SKA SA project is confident that 
this kind of support for “feeder” schools 
in the local area around the South Africa’s 
SKA project will help interest students in 
pursuing maths, science and technology 
at tertiary level and possibly join the 
SKA project in the future. “Developing 
a sustainable educational ecosystem 
around the SKA project will not only 
benefit the community, schools, teachers 
and learners, but, in the longer term, 
the SKA project as a workplace and 
South Africa as a nation,” explains Tracy 
Cheetham of SKA SA.

Both the community centre and the 
e-schools initiative were made possible 
by generous donations from several SKA 
SA industry partners.

toward for the last 10 years. And I hope 
to see more young South Africans able to 
obtain practical skills as part the SKA SA 
project,” he says.

Lesetja is originally from Limpopo and 
he worked in Johannesburg assembling 
electronic components before taking up 
the trainee position in the Karoo.

The SIYAFUNDA Community Technology Centre at the Kareeberg Library opened in November 2013 
and offers internet connectivity, computer skills and access to online courses to Carnarvon’s youth.

TecHnology Access TAKing off in cArnArVon

P
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international visitors and visits

A five-person delegation from South 
Africa visited the ESO (European Southern 
Observatory) in Chile during December 
2013 to explore opportunities for 
collaboration. A meeting was held with 
Chilean government and astronomers 
to discuss possible areas of cooperation 
with South Africa, particularly in the 
area of astronomy. There are several 
commonalities in the way that South 
Africa and Chile are hosting large-scale 
telescopes in the southern hemisphere 
and undertaking long-term initiatives 
for growing the astronomy base and 
associated expertise. 

At ESO’s ALMA site (5 050 m above sea 
level) in the Atacama Desert (from left): 
Prof Justin Jonas (associate director: South 
Africa SKA Project); Prof Patricia Whitelock 
(South African Astronomical Observatory); 
Takalani Nemaungani (Director: Global 
Projects, Department of Science and 
Technology); Prof Thomas Auf der Heyde 
(Deputy Director-General: Human Capital 
and Knowledge System, Department of 
Science and Technology) and Prof Tinus 
Stander (University of Pretoria).

South Africa’s Minister of Science and 
Technology, Derek Hanekom, headed 
a delegation of science and technology 
ministers and senior officials from 
Brazil, Russia, India, China and South 
Africa (BRICS) to the Karoo radio 
astronomy site near Carnarvon on  
11 February 2014.

SKA SA project director Dr Bernie 
Fanaroff updated them on progress with 
the MeerKAT project and preparations 
for the SKA. This was followed by a tour 
of the facilities, including KAT-7 and the 
underground Karoo Array Processor 
Building, which is nearing completion.

collaboraTion  
wiTH eso explored

BRICS Ministers at KAT-7 (from left): South Africa’s Minister of Science and Technology, Mr 
Derek Hanekom; Minister of Science and Technology of the People’s Republic of China, Prof 
Wang Gang; Deputy Minister of Education of the Russian Federation, Ms Lyudmila Ogorodova; 
Dr Swati Kulkarni, the Consul-General for India in South Africa and the Brazilian Minister of 
Science and Technology, Prof Marco Antonio Raupp.

brics MinisTers VisiT sKA sA siTe

SKA SA project director Dr Bernie Fanaroff
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“I’d like to teach my students about the exciting cosmology 

projects that involve a rich mixture of science and engineering,” 

she adds. “There doesn’t have to be a separation between those 

two – you can have it all, because it’s more fun that way!”

froM AnTArcTicA To sA 
for cynThia chianG

By Engela Duvenage

For Chiang’s PhD at the California Institute of 
Technology, she chose Antarctica above Hawaii 
as study terrain and took four summer trips 
to the ice continent to help install and work 
on the BICEP experiment. After completing a 
subsequent postdoc at Princeton, she spent 
a whole winter working on the South Pole 
Telescope. Experiencing a harsh Antarctic winter 
and seeing the auroras of the night sky were 
among the draw cards!

“Whenever I tell people that observational 
cosmologists build things in addition to doing data 
analysis, I always get asked if I was trained as an 
engineer,” says Dr Chiang, who has experience in 
instrumentation development and data analysis, 
spanning ground-, balloon-, and satellite-based 
telescope platforms.

Dr Chiang, who hails from Champaign-Urbana 
in Illinois in the USA, joined UKZN’s Astrophysics 
& Cosmology Research Unit (ACRU) in August 
2013. She is now establishing a cosmology 
instrumentation lab at UKZN to develop hardware 
subsystems for specialised experiments that 
will study the earliest moments in the universe’s 
history. “If you want a good measurement, you 
need a good machine... and you have to build it 
yourself,” she believes.

The name of her website, www.physicschick.com, says it all: Dr Cynthia 
Chiang of the University of KwaZulu-Natal (UKZN) likes having fun while being 
an observational cosmologist who studies the origins, evolution and overall 
structure of the universe. 

P
hoto: Steffen R
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Dr Cynthia Chiang,  
whilst in Antarctica.
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About how his own interest in radio 
astronomy started, and is intertwined 
with the early history of radio astronomy 
in South Africa…

As a teenager, I repaired radios to 
earn pocket money and also built radio 
receivers and transmitters so that I could 
get a radio amateur licence as soon as I 
turned 18. I was interested in science and 
astronomy and followed the building of 
the Jodrell Bank Telescope in a popular 
magazine called Practical Wireless. In 
October 1957, when I was a second year 
electrical engineering student, Russia 
launched Sputnik I – that took the world 
by storm! Jodrell Bank had the only radar 
system capable of tracking the rocket 
casing which was orbiting the Earth as 
well as Sputnik I and became a household 
name. It was so exciting and I knew I 
wanted to make a career in satellites, 
space and astronomy.

At the end of my third year of study, I did 
vocation work at the Telecommunications 
Research Laboratory (TRL), a laboratory 
of the CSIR based at Wits. They operated 
the first satellite tracking station in South 
Africa on behalf of the US Naval Research 
Laboratory (pre-dating NASA).

They were already talking about the 
possibility of building a deep space station 

with a 26-m antenna in South Africa and 
I immediately knew that I wanted to be a 
part of it.  In my final year I applied to TRL 
for a position at the Minitrack Satellite 
Tracking station and started working there 
in January 1960. By then NASA had been 
established and negotiations to build 
the deep space station were continuing. 
Following a search for a suitable site, 
construction of the foundations for 
the 26-m antenna in the beautiful 
Hartebeesthoek valley started in December 
1960.  In February 1961, I was the first 
person deployed to the Deep Space Station 
51, as it was subsequently known, and my 
job was to look after the antenna control 
system. 

Although built for tracking space probes 
to the moon and planets, the facility 
was also ideal for radio astronomy. It 
had a large collecting surface and the 
most sensitive receivers available at the 
time. Fortunately Dr Frank Hewitt, the 
Director of TRL, supported my interest to 
use the facility for astronomy research. 
(TRL became the National Institute of 
Telecommunications Research later.)

At the time the CSIR had a long-standing 
policy of not supporting radio astronomy, 
on account of the high cost and because it 
was thought that it would be too difficult 

to catch up with Australia who dominated 
radio astronomy in the southern 
hemisphere. However, we argued that the 
26-m dish could easily be adapted for radio 
astronomy and that we had free access to 
it whenever it was not used for tracking. 
The perfect project came about when 
Dr Pat O’Brien, who had  a PhD in radio 
astronomy from Cambridge University and 
was then at the University of Natal, told 
me about a radio survey of the northern 
Milky Way made by Caltech Owens Valley 
Radio Observatory with a 27-m antenna. 
The obvious thing would be to extend it in 
the south, as it happened to be at the same 
frequency as that used at Hartebeesthoek 
– 960 MHz. I started building the extra 
equipment that was required and began 
the survey in earnest in 1962/3.

There we no computers available to me 
at the time, so I had to process the results 
using a mechanical calculator that could 
only add, subtract, multiply and divide. I 
had to plot all the maps by hand. While 
doing the observations at night, I had to 
go up to the dish apex on a cherry picker 
every hour to refill a reference termination 
with liquid nitrogen. I submitted the 
results as an MSc thesis, and the survey 
was subsequently published in 1966 in 

froM spuTniK To The sKa 

After a career devoted to radio astronomy that earned him 

world recognition for his leadership and vision in the field, 

George Nicolson retired as director of the Hartebeesthoek 

Radio Astronomy Observatory (HartRAO) at age 65 ten years 

ago. He remains actively involved in research and the SKA 

project. He located the site in the Karoo where the MeerKAT 

telescope is currently under construction and the core of the 

African SKA will be built. He serves on the South African SKA 

Steering Committee and has participated in design reviews of 

the XDM, KAT-7 and meerKAT telescopes.  Nicolson is excited 

about the future with MeerKAT and the SKA, but believes 

that there is still lots of life left in the 26-m and 15-m (formerly XDM) telescopes at Hartebeesthoek, 

especially in very long baseline interferometry (VLBI), space geodesy, maintenance of the national geodetic 

reference point and other niche areas. Marina Joubert asked this pioneer of South African science about 

his path with radio astronomy in South Africa and his later involvement with the SKA project. 

 P
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– An AfTernoon wiTH A rAdio 
AsTronoMy pioneer And VisionAry



24 SKA NEWS | March 2014

people & profiles

… continued from page 23
Publications of the Astronomical Society 
of the Pacific, the same journal that 
published the northern survey.

Now, my career in radio astronomy took 
off and I was employed full time as a radio 
astronomer by the CSIR, but based at 
Hartebeesthoek. Over the next nine years 
I studied radio variability in quasars. I also 
collaborated with a group in Australia, who 
used the Australian deep space stations, 
to carry out the first intercontinental VLBI 
experiments in the southern hemisphere 
during 1970-73. My PhD thesis, based on 
all of this work, was submitted in 1973.

When NASA announced in 1973 that they 
were going to close down the deep space 
tracking station at Hartebeesthoek it came 
as a bolt out of the blue! Even though we 
knew about political pressure on NASA to 
withdraw from South Africa, we thought 
that the strong scientific reasons for 
having a station here would prevent that. 
When I read the news in the Rand Daily 
Mail it gave me some hope that Dr Frank 
Hewitt, by then a Vice-President of the 
CSIR, was quoted as saying that the radio 
astronomy programme at Hartebeesthoek 
would continue. I had to flesh out a 
proposal for funding the new facility.  CSIR 
approved an additional R108 000 for radio 

astronomy and we started off with a staff of 
ten people.

Rhodes University had an interest in 
radio astronomy and Dr Hewitt suggested 
that we allocate 20% of the telescope time 
to them. Prof Eddie Baart and Dr Gerhard 
de Jager, who had recently joined their 
staff with a PhD in radio astronomy from 
Jodrell Bank, started running Honours 
practicals at HartRAO. They soon realised 
that the telescope would be ideal for 
mapping the southern sky at the higher 
frequency of 2.3 GHz at which we were 
then operating.  Justin Jonas was one 
of their first MSc students, working 
on what became the Rhodes/HartRAO 
SKYMAP project.  His PhD project involved 
combining all the MSc and PhD projects 
into a complete survey of the southern sky.

We also developed a suite of niche 
programmes that were suited to the 26-m 
telescope and which took advantage 

NASA MOBLAS 6 satellite laser ranging 
(SLR) system at Hartebeesthoek, which 
enhanced our space geodesy capabilities.

About how the SKA got off the ground in 
South Africa

I knew about the initial SKA concept 
as far back as 1992, hearing about it 
at international meetings and during 
discussions with radio astronomers. At 
that stage radio astronomy in South Africa 
had a budget of a few million Rand per 
year and we did not have the resources to 
get involved in that kind of mega-project. 
But, I kept a close interest in the project to 
see how things would develop.

The real break came in February 2001 
when Dr Khotso Mokhele, President of the 
National Research Foundation at the time, 
organised a national workshop on the 
future of astronomy and space science in 
South Africa. His brief was that everyone 
had to “think big”.  

of its unique position in the southern 
hemisphere, such as radio spectroscopy, 
pulsar studies and VLBI, which has 
become a core programme at HartRAO.

Over the years I had to give up more 
and more time to managing the facility, 
but I was determined to stay involved in 
research. A big challenge was fighting 
for funding during some very difficult 
years when we were still part of the CSIR, 
especially to get new and very expensive 
VLBI equipment. The VLBI work turned 
out to be one of the highlights of my 
career.

The fact that staff and students 
from Rhodes were hands-on users at 
Hartebeesthoek helped us to survive as a 
national facility during later restructuring 
of the CSIR. We became part of the 
Foundation for Research Development 
in 1988 and we were well supported 
when the new government was elected 
in 1994. During the last seven years 
before I retired, we were able to carry out 
significant upgrades on the telescope, 
including a new, far more accurate, 
reflecting surface, which greatly extended 
the capabilities of the telescope. We also 
received additional funding to operate the 

Dr Patricia Whitelock, Deputy Director 
of South African Astronomical Observatory 
(SAAO), was charged with developing the 
scientific programme for the workshop. 
She had attended the IAU General 
Assembly in Manchester in 2000 where 
the first Memorandum of Understanding 
for SKA was signed by eight leading radio 
astronomy observatories, and encouraged 
us to express an interest in joining the 
SKA project. She must take some of the 
credit for our subsequent involvement. 
We asked Prof Justin Jonas to present 
the case for South African involvement.  
He did a wonderful job of promoting the 
SKA at the workshop and when Prof 
George Ellis was asked to summarise the 
workshop he highlighted the SKA as one 
of the key outcomes of the meeting. Dr 
Mokhele became very enthusiastic about 
the SKA and committed support from 
NRF for Justin to attend meetings of the 
International SKA Steering Committee 
(ISCC) and associated SKA symposia. He 
was invited to join these meetings as an 
observer, and it rapidly became apparent 
that South Africa was one of the potential 
sites for hosting the SKA.

In mid-2002, Justin and I started drafting 

When NASA announced in 1973 that they were going to close  

down the deep space tracking station at Hartebeesthoek it came as 

a bolt out of the blue! Even though we knew about political pressure 

on NASA to withdraw from South Africa, we thought that the strong 

scientific reasons for having a station here would prevent that.
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His research uses state-of-the-art 
supercomputer simulations run at 
the Centre for High Performance 
Computing to study galaxies and their 
environments. Simulations of this 
kind have become an essential tool 
for interpreting observations from 
telescopes and for planning future 
projects. Many of the results deal with 
observations that will be carried out by 
the SKA, particularly those involving 
neutral hydrogen and synchrotron 
radiation.

Cunnama completed his undergraduate 
studies at the University of KwaZulu-
Natal (UKZN) with a BSc in computational 
physics, a pioneering course at the time 
and one which he feels set him up well 
for his future career. “Using computers to 
solve complex problems is a vital skill for 
any astronomer,” he believes.

He then participated in the National 
Astrophysics and Space Science 
Programme honours programme before 
returning to UKZN to complete an MSc 
in computational solid state physics. He 
has been a pioneer of simulation work 
in South Africa and has made major 
contributions to a flagship project at the 

gAlAcTic puZZles solVed 
using supercoMpuTer 
siMulATions
Pietermaritzburg born Daniel Cunnama 
recently graduated with a PhD from the 
University of the Western Cape under the 
supervision of Prof Catherine Cress.

A zoomed simulation of the 
gas surrounding a galaxy 

illustrating the underlying 
filamentary structure.

Daniel Cunnama (right) with Prof Catherine 
Cress.

a proposal for financial support from the 
Department of Science and Technology 
to site the SKA in the Northern Cape, in 
response to a request from the ISSC for 
expressions of interest to host the SKA. 
We asked for funding of R2.5 million a year 
for a few years until the siting decision 
was made, plus R2 million capital for 
equipment to measure the levels of radio 
interference at the proposed site. Dr Rob 
Adam was DG of DST at the time, and he 
scheduled a meeting with Dr Mokhele, 
Justin and myself in late November 2002. 
He said he was prepared to support our 
request but we would have to find a good 
project manager. Neither Justin nor I could 
think of anyone and Rob suddenly came up 
with Bernie Fanaroff. We all immediately 
agreed that he was the ideal candidate.

I first met Bernie in 1974 on a visit to 
Cambridge University, where he was 
completing his PhD. He returned to Wits 
in 1975 as a junior lecturer, and started 
working with me on joint projects at 
HartRAO. However, within a year he had 
been drawn full time into the nascent 
trade union movement and he withdrew 
from radio astronomy. Despite this, his 
name lived on in the radio astronomy 
community via the “Fanaroff and Riley 
Class I and Class II radio galaxies”,  
described in a joint paper with Julia Riley, 
a fellow student at Cambridge. This has 
become one of the most cited papers in 
radio astronomy. So, he had immediate 
credibility among the international 
community. In addition his work in the 
trade union movement had honed his 
negotiating skills and subsequent work in 
government departments gave him a huge 
network of contacts in government and 
industry. We could not have wished for a 
better project director. 

Strangely, I had bumped into Bernie 
the previous day and told him we were 
meeting Rob Adam the following day. He 
mentioned that he was going to the UK in 
a few days’ time. So we needed to speak to 
him as soon as possible. Khotso Mokhele 
arranged a meeting where we briefed 
Bernie on the SKA project. He promised to 
think it over while abroad. 

When Bernie returned in January 2003 
he had discussed the SKA with his former 
colleagues at Cambridge and studied all 
he could find on the internet. He accepted 
the position of Project Director and the 
South African SKA Steering Committee 
(SASSC) under the chairmanship of Rob 
Adam was formed. And, as the saying 
goes, the rest is history. But that is another 
story!

Centre for High Performance Computing 
in Cape Town. He has recently taken 
up an SKA SA postdoctoral fellowship 
at the University of the Western Cape 
and continues to work on questions in 
galaxy evolution and cosmology using 
supercomputers in collaboration with 
Prof Chris Power at the International 
Centre for Radio Astronomy Research in 
Perth, Western Australia.

young achievers supported by SKA SA
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young achievers supported by SKA SA

By Engela Duvenage

Alida Odendaal, an SKA SA bursary holder, is 
thrilled about her first peer reviewed journal article 
– published in January 2014 in the Monthly Notices 
of the Royal Astronomical Society (Volume 437, pp 
2948–2956). Her paper is yet another in a growing 
number of publications being authored by students, 
postdoctoral fellows and academics whose 
research at South African institutions are supported 
through the SKA SA human capacity development 
programme.

cAreer conTinues To TAKe off 
ThanKs To sKa sa bursary

Odendaal is a doctoral student in the astrophysics 
research group of Professor Pieter Meintjes at the 
University of the Free State. She studies supersoft 
X-ray sources, a class of white dwarf binary systems.

Her talk on transients and high-energy sources 
at the 2013 SKA SA Bursary Conference won her 
the second place in the astronomy section for PhD 
students.

Upon completing her undergraduate studies, 
Odendaal realised that astrophysics intrigued her 
more than geology. This meant that she had to pay 
back the bursary from a mining company that made 
her first three years of study possible. She took a 
leap of faith to start her honours in astrophysics 
without a bursary – but with debt to her family. 
Luckily her application for a SKA bursary was 
approved a few months later – and this part-time 
lecturer in optics has not looked back since. 

“Receiving further bursaries from the SKA after 
my honours year have made it possible for me to 
extend my studies to a masters and PhD level, which 
is absolutely crucial for a career in astrophysics,” 
she explains. 

Her focus is now on ensuring that she will soon 
be able to write the title of doctor in front of her 
name, as she’d like to pursue a career in academia 
and to combine her dual passions for lecturing and 
research.

In December 2013, doctoral degrees in 
engineering were awarded to Stellenbosch 
University (SU) students Dr André Young, Dr Mark 
Volkmann and Dr Bob Ilgner for their SKA-related 
research. With the newly capped graduates is Prof 
David Davidson, holder of the SKA Research Chair 
at SU.

Dr Young focused on the calibration of radio 
telescopes. He developed three techniques 
to provide pattern models that use the least 
amount of measurement data needed to make 
an accurate characterisation of the radiation 
pattern or primary beam of each of the antennas 
in the SKA array. Dr Volkmann’s research looked 
at the potentially major advantages of using 
superconducting electronics in the digital back 
end of the SKA array. Dr Ilgner compared the 
performance and deployment overhead of a 
parallelized electromagnetic modelling method 
called the Finite Difference Time Domain (FDTD) 
on a selection of high performance multiprocessor 
supercomputers; this method is widely used for 
modelling RF devices and antennas. 

THree sKA-relATed pHd’s AwArded AT MATies
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young achievers supported by SKA SA

By Engela Duvenage

To take up the position as a postdoctoral 
researcher in the SKA research chair group of 
Prof Oleg Smirnov required a big move to a yet 
another different continent for Dr Modhurita 
Mitra – one that has meant many adjustments 
to a new culture and lifestyle. Rhodes University 
and Grahamstown are after all a few thousand 
kilometres and a whole ocean away from her 
hometown of Kharagpur in West Bengal, India. 

But she is determined to make the most of this 
African opportunity. “The prospect of getting the 
chance to explore and experience Africa’s natural 
diversity, culture, and history made the idea of 
moving here seem like an exciting and enriching 
opportunity,” explains Mitra, who received her PhD 
degree in astronomy in 2012 from the University of 
Illinois in the USA.

She savours the opportunity to be part of the 
SKA project: “The kind of work involved and 
its importance and relevance to the future of 
processing data from new radio telescopes like the 
SKA appeals to me.”

The interdisciplinary nature of the work done in 
the Radio Astronomy Techniques and Technologies 
(RATT) group is proving to be a good fit, given her 
interests, experience, and skills. Mitra will be 
developing techniques to use in the high-dynamic 
range calibration of wide-field, wide-band, and 
low-frequency radio observations. She hopes these 
techniques will eventually generalize into pipelines 
that will be compatible with other radio telescopes.

“I plan to extend current radio-interferometric 
calibration techniques to incorporate spectral 
information and primary beam models,” she says. 
“These techniques will be validated with multi-
wavelength JVLA observations of Cyg A and other 
complex sources, as well as LOFAR, PAPER and 
KAT-7 data.”

a passaGe  
To africa

By Engela Duvenage

Sphesihle Makhathini, a PhD student at Rhodes University, recently 
featured on the careers programme Ispani on SABC 1. He gave 
viewers a glimpse into the life of a doctoral student in astronomy, 
and told the story of how he applied successfully for a bursary 
through the SKA SA Human Capacity Development Programme.

After matriculating from the Windsor Secondary School in 
Ladysmith in KwaZulu-Natal, Makhathini completed a BSc and 
MSc in physics at the University of KwaZulu-Natal. He hopes that 
through his doctoral research he will help to determine an optimal 
configuration for the SKA mid and low frequency phase one (SKA1-
Mid) layout. 

“Essentially, we try to come up with ‘sensible’ metrics to help find 
the best way to position the dishes on the ground, so that we can get 
the most science out of SKA1-Mid,” he explains the work he is doing 
under the guidance of SKA SA Research Chair Prof Oleg Smirnov.

worKing TowArds “sensible MeTrics”



28 SKA NEWS | March 2014

An artist impression of the MeerKAT currently under construction at the 
South African SKA site in the Karoo, Northern Cape. 

MeerKAT viTAl sTATisTics:
l  64 antennas in total, each consisting of a steel “backbone” structure; while 

the dish is made of aluminium panels
l  Each antenna is 19.5 m high.
l  The structure of each antenna weighs 42 tons.
l  Main reflector (or dish) is 13.5 m in diameter, and the secondary (smaller) 

reflector is 3.8 m in diameter.


