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Recognised for their outstanding contribution to science, engineering, technology and innovation over
the last five years:  South Africa’s SKA Team walked away with a team award at the gala awards dinner of the National Science
and Technology Forum (held 27 June 2013, Johannesburg, South Africa). On the photo is (fltr) Minister Trevor Manuel (minister in the
presidency), Dr Adrian Tiplady; Prof Justin Jonas; Willem Esterhuyse and Kim de Boer (all four from SKA South Africa) and Thomas 
Auf der Hyde (Department of Science and Technology). Dr Bernie Fanaroff (SKA SA project director) and Tracy Cheetham (SKA SA 
general manager: infrastructure and site operations) were also listed as finalists for this team award, but could not attend the awards
function.
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Using KAT-7 and the 26 m
radio telescope at the Harte-
beesthoek Radio Astronomy
Observatory (HartRAO), local
and international astro-
nomers have observed a
neutron star system known
as Circinus X-1 as it fires 
energetic matter from its
core in compact jets that
flare brightly. Circinus X-1 is
an X-ray binary (or two-star
system) where one of the
companion stars is a high-
density, compact neutron
star (a neutron star is an 
extremely dense and 
compact remnant of an 
exploded star, only about 
20 km in diameter). The two
stars orbit each other every
16.5 days in an elliptical
orbit. When the two stars are

at their closest, the gravity of the
dense neutron star pulls material
from the companion star. A power-
ful jet of material then blasts out
from the system.

During the time that KAT-7 
observed Circinus X-1 (13 Decem-
ber 2011 to 16 January 2012), the
system flared twice at levels
among the highest observed in 
recent years. KAT-7 was able to
catch both these flares, and follow
them as they progressed. This is
the first time that the system has
been observed in such detail 
during multiple flare cycles.

“One way of explaining what is
happening is that the compact
neutron star gobbles up part of its
companion star and then fires
much of this matter back out

South Africa’s new radio telescope reveals 
giant outbursts from binary star system
The first scientific paper in a peer-reviewed journal based on observations done with South Africa’s 
KAT-7 radio telescope, made news in astronomy circles around the world. The paper, accepted for publication
by the Monthly Notices of the Royal Astronomical Society, is available at http://arxiv.org/abs/1305.3399
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“This is a significant milestone for
South Africa’s SKA project, proving
that our engineers are able to 
deliver a cutting-edge scientific 
instrument, and that our scientists
are able to use it for frontier 
science,” minister of science and
technology Derek Hanekom 
commented. “It bodes well for the
delivery of our 64-dish MeerKAT
telescope, currently under construc-
tion in the Karoo, and for our ability
to play a key role in building and
commissioning thousands of SKA
antennas over the next ten years.”

FIRST SCIENCE PAPER
BASED ON WORK WITH KAT-7
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KAT-7 is now 
in regular use
for ongoing 
research 
projects and
more scientific
papers are in
the pipeline.

Stay up to date with latest 

milestones and opportunities at SKA

South Africa by following the project at 

www.facebook.com/skasouthafrica



again,” explains Dr
Richard Armstrong, an
SKA postdoctoral fellow
at the University of Cape
Town and lead author of
the paper reporting
these results. "The 
dramatic radio flares
happen when the jets of
material slow down as
they smash into the 
surrounding gas.”

At HartRAO astronomers
observed Circinus X-1 at
higher frequencies, as
part of an ongoing long-
term study of this object.
“The flares are much
stronger at the higher
frequencies, and by
combining the three sets
of measurements we
could study how each
flare evolved as time
progressed and investi-
gate details of the turbu-
lent interactions of the
jet,” adds HartRAO
emeritus astronomer 
Dr George Nicolson, a
pioneer of radio astron-
omy in South Africa.

“These observations
help us to understand
how matter is accreted
onto extremely dense
systems, such as 
neutron stars and black
holes,” Armstrong says.
“They also shed light on
how neutron stars are
able to generate these
powerful outflows and
associated radio bursts.”
"KAT-7 was intended as
an engineering test bed
to prototype systems for
the MeerKAT telescope
that we are working 
on now, but we are 
absolutely delighted 
that it has turned out to
be a competent science
instrument, capable of
producing significant
science,” says Professor
Justin Jonas of Rhodes
University, who is also
the associate director for

science and engineering
at SKA South Africa. “We
plan to continue using
KAT-7 to do science until
the first 16 MeerKAT
dishes become available
for science.”

This study with KAT-7 is
part of the development
for the ThunderKAT 
project, a MeerKAT large
survey project that will
find many more of these
types of systems in the
galaxy, and search for
new types of radio 
transient systems that
change their behaviour
over short timescales.
The two leaders of the
ThunderKAT project,
Professor Rob Fender 
of the University of
Southampton and 
Professor Patrick Woudt
of the University of Cape
Town, explain that the
ThunderKAT project
searches for all types of
radio bursts and flashes
in KAT-7 and MeerKAT
data on timescales 
from seconds to years.
Finding and studying the
systems that produce
these outbursts will
allow us to observe
physical processes
under extreme condi-
tions that are beyond
anything achievable in
any laboratory on Earth.
“These systems provide
a unique glimpse of the
laws of physics operat-
ing in extraordinary
regimes”, Woudt says,
“and nearly all such
events are associated
with transient radio
emission.”

Early ThunderKAT 
science using KAT-7 is
well under way, and 
besides the Cir-X1 
observations, targeted
observations of other 
exciting systems are
being done. These 

include 
the flaring
black hole
candidate
Swift
J1745.1-
2624, the 
diffuse radio
structure
around the
black-hole 
binary GRS
1915+105, as well as 
a system that is very
close to our Sun, the
brown dwarf binary 
WISE 1049-5319.

Circinus X-1: The bright region in the middle of this KAT-7 radio
image, observed at 1 822 MHz (with 256 MHz bandwidth), shows
Circinus X-1 during a flare.  When it is not flaring the source is
much fainter.

An artist's impression of the Circinus X-1 system showing the
binary (double) star system. Two stars orbit each other every
16.5 days in an elliptical orbit. The small white sphere is the
neutron star – an extremely dense and compact remnant of an
exploded star, only about 20 km in diameter. The red sphere is
an ordinary star – the companion star in this system. When the
two stars are at their closest, the neutron star pulls material
from its companion star. An accretion disk (the blue disk) forms
around the neutron star, containing the matter that is sucked
from the ordinary star. Powerful jets of material (the orange
rays) then blast out from the neutron star at close to the speed of
light, causing powerful flares in radio frequencies.

Breaking new scientific
ground with KAT-7: Woudt
and Armstrong were the first
to publish, but more papers
are in the pipeline. 
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Astronomers pointed the telescope towards the
galaxy NGC 3109 – a small spiral galaxy, about 4.3
million light-years away from Earth, located in the
constellation of Hydra. Since then more than 120
hours of observations were accumulated on NGC
3109 and the first scientific publication on neutral
hydrogen using KAT-7 was accepted for publication
in the Astronomical Journal.

Above:
This image shows that 
the galaxy NGC 3109 is 
rotating with the blue 
toward the viewer and 
the red away. The rotation
can be used to model the
distribution of matter (both
luminous and dark) in the
galaxy.

KAT-7’S NICHE 
IN SKA SCIENCE 

By Professor Claude Carignan, 
SKA SA research chair in 
multi-wavelength astronomy 
at the University of Cape Town.

South Africa’s KAT-7 radio telescope reached another major milestone by observing
the radio emission from the neutral hydrogen (HI) gas in a nearby galaxy. 

Despite its relatively small collecting area, KAT-7
was able to detect 40% more HI emission from NGC
3109 than a much larger aperture synthesis tele-
scope, the Jansky Very Large Array (JVLA) in New
Mexico. This is because the telescope, being more
compact (the KAT-7 antennas all lie within a 200
metre diameter), can detect HI gas on large spatial
scales that are not visible to the JVLA. 

The figure below shows the HI gas detected with
KAT-7 for NGC 3109, the dwarf galaxy Antlia and
three background objects. Those observations allow
us to derive the rotational velocities of NGC 3109 to
a radius twice as large as that, which was achieved
with the JVLA. KAT-7 was originally designed and
built as a test bed for MeerKAT and the SKA, so any
scientific results that we obtain from this telescope
are a bonus.
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Right: HI gas after 120
hours of observations. 
The white contours at the
top are for NGC 3109 and
those at the bottom for 
the Antlia dwarf. The blue
contours are for back-
ground galaxies.
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Modeling the new KAT-7 observations shows
that a dark matter distribution with a nearly con-
stant density distribution in the centre gives a
much better fit to the data than the cuspy central
distribution predicted by numerical simulations
of the commonly accepted “Cold Dark Matter”
cosmological model. Another model called
“Modified Newtonian Dynamics” (MOND) was
proposed to explain the fact that the rotation 
velocities stay constant in the outer parts 
instead of declining. The argument here is that
at small acceleration, the normal Newtonian 
law of gravity changes. If the law of gravity was
really changing for small acceleration, it should
succeed to fit all galaxies, without exception.
However, the new KAT-7 data on NGC 3109
poses a serious challenge to MOND, since it can-
not represent its observed rotation velocities.

This is just the beginning. About three years
from now we will start using the 64 dishes of the
MeerKAT telescope. We have been awarded time
to observe 30 galaxies for 200 hours each. Those
6 000 hours of observations will constitute the
MHONGOOSE MeerKAT Large Survey, which will
allow the survey team to reach unprecedented
sensitivity, and to explore even further the outer
parts of galaxies and learn more about dark
matter.

“Our work with KAT-7 shows that not only size 
matters! Every telescope has a niche and KAT-7 is
the perfect instrument to observe nearby galaxies,
which have emission on large scales.” 

– Professor Claude Carignan

The team that made the first HI publication using
KAT-7 possible: Sharmila Goedhart, Sean Passmoor,
Danielle Lucero, Claude Carignan, Bradley Frank,
Toky Randriamampandry and Kelley Hess (insert).

Dr Bernie Fanaroff 
receives South Africa’s
highest honour
The Order of Mapungubwe: Silver, 
was bestowed upon SKA SA project
director Dr Bernie Fanaroff at an 
event held at the Sefako Makgatho
Presidential Guest House, in Pretoria,
on Freedom Day, 27 April 2013. The
Order of Mapungubwe is awarded to
South African citizens in recognition 
of excellence and exceptional
achievement. Dr Fanaroff was recog-
nised for his contribution to astronomy,
and dedication in raising South
Africa’s international stature as a
world-class research destination, 
particularly in securing the African
share of the SKA Project. “Today we
are honouring individuals who walked
the extra mile to improve the lot of 
humanity and have contributed in 
elevating our country to great heights
among other nations,” President Jacob
Zuma said at the award ceremony.
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KAT-7 DETECTS A NEW RADIO HALO
IN MERGING CLUSTERS OF GALAXIES

by Dr Nadeem Oozeer, operations and commissioning scientist, SKA South Africa

A new radio halo has been detected by South Africa’s KAT-7 radio telescope, as
part of ongoing research with this instrument involving scientists from SKA South
Africa (Nadeem Oozeer and Cyril Tasse), University of Southampton (Anna Scaife)
and University of Hamburg (Marcus Brüggen and Francesco de Gasperin).

“KAT-7 is particularly good for this
kind of science because of its com-
pact arrangement and small dishes,
which give it a large synthesized
beam and a very large field of view.
The radio emission from clusters
halos are faint and extended which
makes it particularly difficult to 
detect with telescopes that do not
have these properties.” 

– Dr Nadeem Oozeer

Radio halos are spectacular diffuse radio sources
with low surface brightness and huge extent, about 
3 x 1019 km. They are generally found in disturbed
systems where there are galaxy clusters undergoing
mergers, but in some cases where we would expect
a merging system to have a radio halo they are not 
always visible, for reasons we do not yet understand.
These radio halo sources are rare, with only about a
third of the most massive clusters having them. 
It was previously thought that this galaxy cluster was
such a system without a halo, however new KAT-7
data have revealed that in fact this cluster does have
a gigantic radio halo extending over several mega-
parsecs in size.

Using standard astronomical techniques, the strong
radio sources in the field have been removed to better
reveal the diffuse radio emission of the newly discov-
ered radio halo. The white ellipse at the bottom left
shows the point source response of KAT-7.The white contours show the KAT-7 results superimposed

on the ROSAT X-ray smoothed colour image. A clear coin-
cidence between the radio halo and the hot X-ray plasma
is apparent.
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“I'm thrilled that my country will be involved 
in the SKA and the African VLBI network, and 
I look forward to doing world-class science in 
my home country.” - Okeng'o Geoffrey Onchong'a

ASTRONOMY 
EDUCATION 
TAKING OFF 
IN KENYA

Exploring Africa’s astronomy roots: Professor Paul Baki
with Maasai morans during a night-time astronomy 
outreach session in the Maasai Mara game reserve.

The growing interest in astron-
omy education and research in
Kenya is largely driven by govern-
ment commitment to use space
science to leverage socio-
economic transformation of
Kenya’s economy, as well as 
excellent opportunities provided
by the Square Kilometre Array
and the African Very Long Base-
line Interferometry Network
(AVN) projects. “These projects
provide an excellent platform to
strengthen government support
and commitment towards devel-
oping astronomy in Kenya,” says
Professor Paul Baki, who
chairs the inter-ministerial
technical committee on
the SKA and AVN 
projects in Kenya. The
University of Nairobi
also has an active 
outreach programme in
schools and communi-
ties. “Ethno-astronomy 
is deeply rooted in Kenyan
culture and it is very exciting 
to explore its scientific 
basis,” Professor Baki 
explains.

Okeng'o Geoffrey Onchong'a has been instrumental in developing
and implementing Kenya’s new university course in astronomy
and astrophysics. Now in the second year of his PhD, Geoffrey
has been supported by the SKA South Africa Human Capacity 
Development Programme since enrolling for an MSc, and
previously received an honours bursary from the National 
Astrophysics and Space Science Programme (NASSP).

He works in the field of SKA cosmology science under the super-
vision of Professor Roy Maartens at the University of the Western
Cape, South Africa, but returns to Nairobi for two to three months
every year to teach astronomy and astrophysics, and to assist in
expand capacity building in astronomy research in the country.

“Through participating in the SKA, I hope to contribute 
towards answering some of the grandest unan-

swered questions about the universe, for exam-
ple: What is the source of the observed force
tearing the universe apart today? How did the
first galaxies and stars form? Are there other
creatures out there? These are just a few-
among the many mysteries that the SKA is
likely to unravel and I'm very excited that I've
partly began doing it in my PhD work!”

The University of Nairobi is emerging as a 
centre of competence in astronomy and 

related space science disciplines on the African continent. Its BSc astronomy
and astrophysics programme was launched in 2009. More than 50 students
are currently enrolled, and 14 students from the first intake will graduate 
in September this year. The university is now looking at options to offer
postgraduate studies.

Okeng'o Geoffrey 
Onchong'a hopes 
to get his PhD in 
cosmology from the
University of the 
Western Cape within
the next two years 
and also lectures in 
astronomy at the 
University of Nairobi.
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BUILDINGS, ROADS, LANDING STRIP AND MORE
- IT’S HAPPENING AT THE 

SKA SA SITE IN THE KAROO
South Africa’s SKA site in the Karoo is buzzing with activity as teams of 
contractors prepare the infrastructure for the MeerKAT radio telescope. 

Engineers from Aurecon are responsible for the 
design and supervise the on-site construction. Brink
Heath Civils (Pty) Ltd are the contractors that are
laying the roads for MeerKAT, installing the electri-
cal and fibre ducting reticulation, building the on-site
landing strip, erecting contractor camps, and provid-
ing MeerKAT antenna foundations. Group Five
Coastal (Pty) Ltd has the contracts for the construc-
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tion of the MeerKAT central facility buildings, which
will house the shielded array processor room and
power facilities, and the erection of buildings to be
used for dish assembly and integration.

Karoo Array Processor Building
One of the most specialised buildings currently 
taking shape at South Africa’s SKA site in the Karoo
is the so-called “Karoo Array Processor Building”
that will house all the data processing racks and 
the power and back-up equipment required for
MeerKAT. In order to ensure adequate protection
against any radio frequency interference, the build-
ing is constructed in a bunker, 5 m underground. 
The data rack room and control room will be
shielded with steel panels.

An all-weather landing strip within the boundaries of the
SKA SA site will be completed by the end of July 2013.
This will drastically reduce traveling time for project
staff and scientists who fly in from Cape Town and 
Johannesburg on regular charter flights.
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The Karoo Array Processor
Building is constructed in a
bunker 5 m below ground
level.

ITC (Interference Testing and Consultancy) Services (Pty) Ltd, a
company based in Pretoria, South Africa, was contracted for the
manufacture and installation of the RFI shielded room. They are
working with Comtest Engineering, a Europe-based company who
have extensive experience in providing RFI-shielding technology.
The panels, currently being manufactured in the Netherlands, will
be shipped to South Africa in July 2013. 

More and bigger sheds
Work to more than double the size of the existing
dish assembly shed started in June 2013. Once 
the larger shed has been completed it will be 
possible to work on two dishes simultaneously, 
says Tracy Cheetham, who is responsible for 
infrastructure and site operations at SKA South
Africa. At the same time, the infrastructure team 
will build a pedestal integration shed, where the
MeerKAT antenna pedestal and electronics will 
be integrated and tested before installation on site.
“In the future, the same sheds will be available for
assembly and integration of the SKA dishes.”

The existing dish shed on site is more than doubling in
size, and a new pedestal integration shed will be
erected.



Towards a network
of radio telescopes
across Africa
South African scientists and engineers
are working with SKA partner countries
across the African continent to create a
distributed network of radio telescopes. 

The project is known as the African VLBI Network, 
or AVN [VLBI = Very Long Baseline Interferometry].
The eight partner countries are Botswana, Namibia,
Mozambique, Ghana, Kenya, Zambia, Madagascar
and Mauritius. Some of these countries have 
redundant telecommunications antennas that can 
be converted into radio telescopes. New instruments
may be built in others, along with training facilities.

Such an African network of telescopes will fill
a major gap in the global VLBI network
and will help to pave the way for Africa
to participate optimally in the SKA  
by boosting interest and building  
capacity in science and engineering,
and radio astronomy in particular.
The AVN project will also help develop
curricula for astronomy and astro-
physics courses, and will provide 
research topics for graduate students.

VLBI is an astronomical technique that uses widely
separated radio telescopes in unison to simulate a
single telescope hundreds or thousands of kilome-
tres in diameter, producing the highest resolution
images of the most distant objects in the universe.
The greater the distance between the telescopes, the
higher the resolution of the images produced in this
way. Africa's large geographical spread (including
the Indian Ocean islands) is therefore ideally suited
for a VLBI network.

The AVN is funded by the African Renaissance Fund
(ARF) of the Department of International Relations
and Cooperation (DIRCO), and further support is 
provided by the Department of Science and Tech-
nology (DST) in South Africa.

Kenya is preparing to launch its Space Science Centre
later in 2013, and has earmarked a 30 m satellite dish
at Longonot to become part of the AVN.

The 26 m radio telescope at Hartebeesthoek has partici-
pated in global VLBI operations for decades, and will
play a key role in providing training to African partners. 
Photo: Mike Gaylard / HartRAO
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The AVN is a flagship project for Ghana’s Space 
Science and Technology Institute that was launched 
in May 2012, and work has already begun on converting 
a 32 m satellite communications antenna at Kuntunse 
outside the city of Accra.



“Participation in the SKA 
pre-construction will allow
local industry to gain the 
expertise and skills in 
advanced technologies to
become internationally
competitive, strengthening
prospects of larger benefit to
South Africa,”  – Dr Jasper Horrell,
general manager: science computing and
innovation, SKA SA 

“This is an exciting time in the project whereby local companies
and universities can play an active role in 

designing the world’s largest radio 
telescope. It is a real and tangible
benefit for the participants and for
our country.”  – Carla Sharpe, business 
development manager, SKA SA
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Following a request for expressions of 
interest, issued by SKA SA in March 2013,
eight South African companies and two 
universities have pre-qualified for funding
on a shared-cost, shared-risk basis 
towards participation in the SKA pre-
construction phase.

During the SKA pre-construction phase
(running from 2013 to 2016) the telescope
architecture will be designed and the 
requirements for all the sub-systems will
be determined.

“We are excited to be able to assist local 
industry and institutions with appropri-
ate skills in participation in the initial
design phase and hope that this will
be the start of a growing involvement
from South African enterprises in 
this iconic project,” says Dr Jasper
Horrell, who manages science 
computing and innovation at SKA SA. 

The successful applicants are distributed 
across work packages in the areas of dish 
antennas, central signal (correlator/beam-
former), science data processor and signal
& data transport and synchronization &
timing. 

Although this particular funding pro-
gramme is now closed to applications, SKA
SA still encourages South African organisa-
tions that may have the relevant capacity,
skills and interest to participate in the SKA
pre-construction phase to make contact
with the project office via
industry@ska.ac.za

SA INDUSTRY TO BENEFIT
FROM SKA DESIGN FUNDING 

By Carla Sharpe, business development manager at SKA SA

Local industry in South Africa is starting to feel the benefits of the SKA project,
with a number of companies now participating in the design phase of this 
massive science instrument. 

SKA South Africa, working
with several partner organi-
sations around the globe, took
a leading role in drafting proposals for two SKA work pack-
ages, and participated in several more. The two proposals
led by South Africa were for the South African portion of the
infrastructure work package, and the assembly, integration
and verification of the instrument. The Board of the SKA 
Organisation will consider the proposals received from
around the globe during their July 2013 meeting. Based on
recommendations from the Board, The SKA Organisation 
will enter a period of negotiation with consortia. The Board
will then finalise the selection of successful bidders at their
meeting in October 2013.



Samkelisiwe Charity Zondi: 
Electronic radio frequency technician
“SKA South Africa offered me in-service training and a bursary to
further my studies; now I’m a full-time employee,” says Samke-
lisiwe, who is based at the Hartebeesthoek Radio Astronomy 
Observatory (HartRAO). She adds that she wouldn't change her
outdoor-lifestyle career for anything, especially not for a desk in
an office. One of the dishes under her care served as an experi-
mental model for KAT-7. “But,” she says, “the dishes on site here
at HartRAO are just the tip of the iceberg when compared to the
thousands of dishes that will need maintenance in the Karoo
when the SKA is complete.”

Catherine Cress: 
Principal research scientist
“I get paid to figure out how the universe
works, I get to travel extensively (54 coun-
tries in all!) and I meet some fantastically
talented people along the way,” says Profes-
sor Cress, principal research scientist at the
Centre for High Performance Computing and
associate professor at the University of the
Western Cape. She was part of the original SKA site selection advisory
committee back in 2004 and has supervised 12 postgraduate and post-
doctoral research projects funded by the SKA SA in recent years. She
is now involved in assessing the computing requirements of the SKA.
As a career-driven researcher she counts on her “incredible” and 
supportive husband to take on most of the home and family responsi-
bilities. “Women need careers just as much as men do,” she says.

Tana Joseph: X-ray astronomer
Tana is the first black South African woman to be awarded an SKA SA
post-doctoral fellowship. At age 11 she already knew that she wanted

to be an astronomer. Now she has been around the world to 
attend conferences and to complete her PhD at the University of
Southampton in the United Kingdom. In October 2013 she will 
return to the University of Cape Town. “My research will focus on
using X-ray and radio data to search for low mass X-ray binaries 
(a type of star system) in the Small Magellanic Cloud,” she 
explains. The Small Magellanic Cloud is a
dwarf galaxy and a close neighbour of our
galaxy, the Milky Way. 

Sharmila Goedhart: 
Senior commissioning scientist
After completing her PhD in radio astronomy

at HartRAO and North West University,
Sharmila realised she liked working with 
instrumentation. She is now based at the
MeerKAT office in Cape Town where she tests
the telescope systems to make sure they 
perform properly and meet the scientific 
requirements. “Don't ever let anyone tell 
you that you cannot do something just because
you are a woman,” she says.

Across the SKA project, in
diverse roles, exceptional
women are helping to 
realise Africa’s SKA 
ambitions. Here is a brief 
introduction to some of
them, and their views 
about gender in the 
workplace.

SKA Africa 
– A space 
for women 
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Cecilia Haak: 
Infrastructure and 
site support engineer
Cecilia assists with managing
the contractors who are 
building the infrastructure 
required for the MeerKAT 
telescope. She is also involved

with preparations for the pre-construction work for
the first phase of the SKA and, as part of the NRF bid
award committee, she assists in evaluating and 
approving the award of tenders within the NRF. She
is also completing a part-time master’s degree in
mechanical engineering at Stellenbosch University.
Her research there focuses on off-the-grid electric-
ity supplies for remote telescope stations. Cecilia
says many people questioned whether she should
have pursued engineering as a woman, but she adds, 
“I have never felt that I am being advantaged or 
disadvantaged because of my gender”. (In June 2013
the Mail & Guardian named Cecilia as one of 200 
exceptionally talented and promising young South
Africans.)

Malebese 
Audrey Dikgale: 
Telescope operator
“At the MeerKAT engineer-
ing office in Cape Town
there is no woman, no
man, no old, no young, and
most of all no race”, says
Malabese, “we are all 
colleagues, all human.”
She will soon move from 
operating the KAT-7 telescope, to operating the
MeerKAT telescope. Her responsibilities include
scheduling and documenting telescope activities,
and continuously communicating with engineers, 
astronomers and software developers. She is study-
ing towards an astronomy honours degree through
UNISA. Her words of wisdom to other women pursu-
ing similar mathematical careers comes from her
mother: "You cannot be defeated by something that
cannot speak." Malabese is also involved in commu-

nity outreach programmes focused
on the importance of the SKA, 
astronomy and scientific education.

Kim McAlpine: 
Post-doctoral researcher
Kim was a postgraduate student
supervised by Rhodes University’s
Professor Justin Jonas when he, 
Dr Khotso Mokhele and Dr George

Nicolson first suggested that South Africa bid to host
the SKA. She has been involved in the project ever
since and is now based at the University of the West-
ern Cape. “It was an exceptional opportunity, one
that few young South African scientists are lucky
enough to find,” she says. Her work is laying some of
the foundations for future investigations by MeerKAT
and the SKA into how the central black hole of a
galaxy affects its star-formation
and overall evolution.

Lize van der Heever: 
Technical lead: MeerKAT
control and monitoring
subsystem
A software engineer at heart,
Lize says the SKA must be one
of the best projects one could
ever hope to work on. “What I 
really enjoy within the astronomy field is that every-
one, across the globe, works together to share their 
expertise. This is very different from a commercial
environment where companies protect their advan-

tage over their opposition,” she says. She is the
technical lead for the system that controls all
activities of the MeerKAT telescope, monitors
the health of the telescope, and prevents it from
being damaged by overheating, power failures
or strong winds. Her team also develops the
display interface of the telescope for use by the
operators and engineers. Early in her career
she did feel that she had to prove herself more
than her male counterparts, but now, as an 
established professional, she no longer 
encounters gender-
specific challenges.

Alice Pienaar-Marais:
Land, organisational 
and institutional 
arrangement manager
“The most exciting thing about
coming to work every day is that
I don’t know what I don’t know,”
says Alice. Her job is to coordi-
nate governance issues, such as tax exemptions,
visa and permit requirements, processes and poli-
cies, and land related processes for the SKA. She
says that gender has never been an obstacle in her
career. “I believe that I can achieve as much as any
other person, not because I’m a woman, but because
I’m dedicated and innovative.” She started her career
as a police woman, but she took every opportunity to
learn about things outside of her “job description”,
like governance and policy.
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The primary goal of PAPER (Precision Array to Probe
the Epoch of Reionization) is to detect radio emission
from the neutral gas that pervaded the universe 
before the first galaxies and black holes were
formed. This 'epoch of reionization', as it is called, 
is the last frontier in observational cosmology. 

Recent observations with PAPER were used to set
the first physically interesting limits on emission
from the neutral hydrogen during this key epoch 
in cosmic structure formation. Besides providing 
important constraints on the very early evolution of
the universe, the PAPER observations are helping 
to define the techniques and instrumentation that
will translate into the design of a next generation
'Hydrogen Epoch of Reionization Array' (HERA), 
and the low-frequency SKA.

Beyond the cosmological studies, PAPER has pro-
duced unprecedented images of the southern radio
sky at low frequency. PAPER comprises a unique
combination of very wide field ('full-sky imaging'),
reasonable spatial resolution, and wide frequency
range. Spectacular images of the closest powerful
radio galaxy, Centaurus A, have been made with
PAPER, revealing very large structure in this giant
radio galaxy, some 200 kpc in extent. This is ten
times the size of the Milky Way. The PAPER data 
provide interesting insight into the interaction 
between the giant radio 'jets' emanating from the
massive black hole at the centre of the Centaurus A
galaxy, with the large scale intergalactic medium
surrounding the galaxy. (kpc = kiloparsec, a unit that
astronomers use to measure distances between 
parts of a galaxy, or within groups of galaxies; 
1 kpc = 3 000 light years).

Ground-breaking science and spectacular 
cosmic images from PAPER

Scientific studies done with the PAPER array, one of the world-class scientific 
instruments operating within South Africa’s Karoo Radio Astronomy Reserve, are
producing ground-breaking science and spectacular cosmic images, resulting in
several important articles published in astronomy journals.

About PAPER

PAPER has been operating on the Karoo site in South
Africa for over two years. The Karoo provides a unique
environment on Earth, with remarkably low interference
from man-made radio transmissions, thereby enabling
sensitive observations at low radio frequencies.

PAPER currently consists of 64 dipole antennas
arranged in a grid formation over a 300 m diameter 
circular clearing. Plans are underway to double the
number of antennas at the Karoo site to 128 by Septem-
ber 2013. The correlator, a custom built array of super-
computers responsible for processing data received
from the antennas, will also double in size. This will 
be amongst the world’s largest and most powerful 
correlators used for radio astronomy. The effective 
doubling in collecting area will dramatically increase
the combined sensitivity of the instrument and thereby
improve the probability of making a detection of the
faint Epoch of Reionization emissions – this would be a
major scientific breakthrough.

PAPER operates two 
arrays, the primary 
science instrument in the
Karoo and a secondary,
smaller, sister array in
Green Bank, West Virginia in
the USA. Together, these two
arrays provide full sky coverage of
both the northern and southern
hemispheres. 

Scientists from the SKA Project 
office working on PAPER collabo-
rate with partners at American 
research institutions, such as 
the National Radio Astronomy 
Observatory, the University of 
California, Berkeley and the 
University of Pennsylvania.

Danny Jacobs (left) from PAPER USA poses with
GPS equipment used to survey antenna positions
together with South African team members.
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PAPER involves a close collaboration with South
African astronomers and engineers on all aspects 
of the project, from design and construction, to 
scientific discovery. PAPER team member and chief
scientist at the US National Radio Astronomy 
Observatory (NRAO) Dr Chris Carilli emphasised
that: "The help of the SKA SA project office, and 
the intern-student support for work in the Karoo,
have been fundamental to the success of PAPER, 
as well as an important educational resource for
South Africa. 

“The PAPER instrument, in concert with site 
infrastructure and support, showed remarkable 
stability with not a single interruption during our 
recent six-month observation window,” says William
Walbrugh, PAPER project manager at SKA SA.

“Hosting PAPER successfully confirms the scientific
integrity of the South Africa SKA site, and the 

technical expertise of the South African
team,” Professor Justin Jonas, 

associate director for science 
and engineering at SKA South

Africa adds.

Find out more about PAPER at 
http://eor.berkeley.edu/ or read this write-up 
by Harvard graduate student Kirit Karkare at
http://astrobites.org/2013/04/29/closing-in-
on-the-epoch-of-reionization/

PAPER images of giant radio
galaxy Centaurus A, a galaxy
ten times the size of the Milky
Way, with a giant black hole
in its middle

PAPER team members
at a PAPER antenna
pointing to KAT-7
dishes in the distance.

The Karoo has now been established as a
world-leading site for studies of the radio
cosmos. We look forward to the coming
years, as the collaboration matures with 
next generation instruments in the Karoo,
leading to profound insights into the nature 
of the universe.” – Dr Chris Carilli, NRAO

New on www.ska.ac.za: SKA South Africa: 
Download a recent brochure and poster 
documenting SKA South Africa’s 
“SKA journey” over the last decade



YOUNG
ACHIEVERS
We are proud of the following students

and postdoctoral fellows supported by

SKA South Africa:

University of KwaZulu-Natal (UKZN, Astrophysics
and Cosmology Research Unit):
• Warren Roberson received the South African 

National Space Agency (SANSA) book prize for 
the best second year student in physics.

• Precious Sikhosana, who is part of the Golden 
Key Honour Society at UKZN, was chosen to 
visit the United States of America to attend the
“International Scholar Laureate Program”.

• Erwin Paul received the Quantum Research 
group prize for best first year student in physics.

University of Cape Town
• Patrice Okouma graduated with a PhD in Decem-

ber 2012. His research topic was dark energy and
cosmic curvature. He is now a joint UWC-AIMS
postdoc working on several topics including HI
bias for the SKA. Patrice was born in Gabon and
also studied in France before coming to South
Africa.

• Eli Kasai, who grew up in Namibia, graduated with
an MSc degree in June 2013. His research was on
the supernova rate in galaxy clusters and is now
enrolled for a PhD with Prof Bruce Basset.

• Michelle Knights, PhD student, has emerged as a
gifted science communicator. She won the SAASTA
young scientist communication competition for a
radio script, won South Africa’s first Famelab com-
petition and went on to reach the international
Famelab finals with her talk on quantum fluctua-
tions (www.famelab.org).

Prize winners at UKZN: Warren Roberson, Precious
Sikhosana and Erwin Paul

Durban University of Technology (DUT)
Ruvano Casper, supported by the SKA SA Technician
Training Programme, enrolled for a national diploma
in electrical engineering in 2010 and did some of his
practical work at HartRAO and SKA SA. In April 2013
he was awarded the National Diploma: Engineering:
(Electrical) Cum Laude, and is presently registered
for the Bachelor of Technology: Engineering (Electri-
cal) at DUT.

Ruvano Casper is tackling the refurbishment of the
phased experimental demonstrator (PED) radio telescope
as a project in his continuing studies. This telescope 
includes two 2.6 m dishes that were donated to the Radio
Astronomy Technology (RAT) Centre at DUT by SKA SA.

Starring at UCT:
Prof Bruce Basset
(right) with (fltr)
Eli Kassai, Patrice
Okouma and
Michelle Knights.

S K A  N E W S  J U L Y  2 0 1 3

“I feel strongly that science is 
for everyone and I enjoy 
opportunities, such as Famelab 
and other public events, to share 
my love for the stars with the 
rest of the world.” – Michelle Knights

Please send news about the achievements of SKA SA-
supported students and staff to marina@ska.ac.za for
inclusion in future newsletters.
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• Obinna Umeh graduated
with a PhD from the 
University of Cape Town
(UCT) during June 2013.
His PhD thesis, titled
“The influence of struc-
ture formation on the
evolution of the uni-
verse”, was described 
by one examiner as “a
remarkable piece of work and one of the most 
impressive theses I have read”. One of Umeh’s two
UCT supervisors, Dr Chris Clarkson (the other is
Emeritus Professor George Ellis), described the
thesis as “excellent … one of his key results con-
cerns substantial calculations which now allow us
to estimate distances and brightnesses to distant
galaxies to high precision”.

• Dr Roger Deane, SKA post-
doctoral fellow at UCT, 
presented early KAT-7 science
and progress towards MeerKAT
at 'The Modern Radio Universe'
conference in Bonn during 
April 2013. "Delegates were
impressed with the quality and range of KAT-7 
science, particularly since the telescope's original
purpose was solely that of an engineering demon-
strator for technologies and techniques appropri-
ate for MeerKAT", Roger reported afterwards.
"These scientific results offer clear confirmation
of the engineering successes of the SKA SA team,
who were highly praised at the conference."

South African Astronomical Observatory
Zara Randriamanakoto, an SKA SA-supported 
PhD student from Madagascar who is now based at 
the South African Astronomical Observatory, recently
published a scientific paper in the Monthly Notices 
of the Royal Astronomical Society. The paper entitled
“The K-band luminosity functions of super star 
clusters in luminous infrared galaxies, their slopes 
and the effects of blending” is available at 
http://adsabs.harvard.edu/abs/2013MNRAS.431..554R  

Stellenbosch University
• Two recent PhD graduates from the research

group of Prof David Davidson (SA Research Chair
in electromagnetics for SKA) are Juan Pierre
Jansen van Rensburg and Renier Marchand.
Jansen van Rensburg has since joined EMSS 
Antennas, while Marchand has joined the MeerKAT
engineering team.  Jansen van Rensburg has since
joined EMSS Antennas, while Marchand has joined
the MeerKAT engineering team. Marchand’s work

Andre Young
won the prize
for best PhD
presentation
at the 2012
SKA SA stu-
dent confer-
ence and is
now moving
on to post-
doctoral
work.

Measuring antennas
on the roof of the 
engineering faculty:
Dewald Schoeman
(right) with Dr Dirk 
de Villiers, senior 
lecturer in the Depart-
ment of Electrical and
Electronic Engineer-
ing at Stellenbosch
University.

Renier
Marchand
has joined
SKA SA as
part of the
MeerKAT 
engineering
team

has important potential applications
for industry and MeerKAT. “As mod-
ern engineering relies increasingly
on computer simulation, verifying
the reliability of the simulations
grows in importance,” he explains.
“MeerKAT is an excellent case in
point, where the electromagnetic
(optical) design of the antenna has
relied entirely on computer simula-
tion – the prototype is also the first
antenna!” He introduced the
“method of manufactured solu-
tions” into electromagnetic simula-
tion, demonstrating its utility by
application, and also addressing 
a number of subtle mathematical
issues which the work raised.

• Andre Young defended his PhD 
recently with his thesis focusing on
the “third generation” calibration
techniques that will be required by
the SKA, as well as how to best use
the limited amount of measured
data gathered by the instrument. 

• Dewald Schoeman completed his
MSc (Electronic Engineering) work-
ing on the design and construction
of a full size prototype of a zig-zag
antenna as a candidate for the SKA
low frequency array element. 
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A scene from “Astro Detectives” 
on stage during SciFest Africa 2013
in Grahamstown. The play travels
through time and space as the 
“detectives” Mhlaba (Earth) and
Kgwedi (Moon), with assistance
from secret agent, Satellite Pule,
explore radio astronomy as a tool

to investigate the universe. This 
educational theatre production is the result

of a partnership between ShakeXperience™ (Nobulali 
Productions), the Industrial Development Corporation, 
Sci-Bono Discovery Centre and SKA South Africa. “This 
is an explosive play that makes learning fun by using a 
lot of rhyme and rap,” explains Boitumelo Motsoatsoe of
Nobulali. “The learners really loved it!”
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OUTREACH @ SKA AFRICA 

Jacque Maritz, SKA SA bursar studying towards an
MSc at the University of the Free State (UFS), dis-
cussing the main goals and benefits of the SKA
with first-year students during a recent astronomy
fair. “The fair is an excellent opportunity to engage
the young scientist and the general public about
the scientific and social benefits of the SKA proj-
ect,” he says. “Most of the students were inter-
ested in the bid process, as well as where, when
and how the instrument will be built. Some also
asked really interesting questions regarding tests
of general relativity.” The fair was held at the
Bloemfontein campus of UFS on 22 – 28 April, and
then moved to the QwaQwa campus on 4 May 2013.
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“A S T R O  D E T E C T I V E S ”

SKA South Africa put on a display at an exhibition at
the Iziko Museum that coincided with the Department
of Science and Technology budget vote debate in 
Parliament during May 2013. Learners received 
complementary copies of the ever popular “Mission
MeerKAT” cartoon. Minister Derek Hanekom visited
the display before delivering his budget vote speech
in Parliament, and took the opportunity to find out
about the latest developments from MeerKAT 
commissioning manager Dr Lindsay Magnus.
(Main photo:  Carina Beyer, Iziko Museums of South Africa.)
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The SKA South Africa stand at the BRICS
Summit in Durban (end March 2013) in-
cluded a live feed from the KAT-7 array in
the Karoo. Lynley Merrington (events co-
ordinator); Dr Sean Passmoor, (KAT-7 com-
missioning scientist) and Dr Lindsay
Magnus (KAT-7 commissioning manager)
were on duty to engage visitors and an-
swer questions.



Professor Justin Jonas, associate director for science and engineering at SKA
SA, was on stage during the BBC’s first-ever “Festival of Science in Africa”, 
during March 2013. The BBC broadcasted daily from a tent on Freedom Square in
the grounds of Makerere University in Kampala, Uganda. The event showcased
significant international scientific research projects in Africa and showed how
African scientists are contributing to the global science agenda. “A key message
from the event was that there is a place for fundamental research in Africa,”
Professor Jonas said afterwards. “There was lively participation from the audi-
ence about the challenges facing science, and especially on how to overcome the
societal bias that science is not for girls and women.” Prof Jonas highlighted the
latest developments around the SKA Project in a session looking at cutting-edge
science in Africa and presented a master class on the SKA and how the innova-
tions and new technologies required by this gigantic telescope can become 
catalysts to boost high-tech developments across the continent, and help African
countries to participate fully in the fast-emerging global knowledge economy.
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On 20 May 2013 children in Carnarvon (North-
ern Cape) had the opportunity to “meet” 
children at the Matilde Rosa Araújo secondary
school in Portugal (photo) to share stories about
the constellations shining over their home
countries. The skype link between the schools
was made possible via the Universe Awareness
Programme (UNAWE). Using the UNAWE Earth
ball, the children demonstrated their locations
on the planet. Activities included storytelling,
and also lessons on the difference between the
ancient mythological stories behind the constel-
lations and how we understand these groups 
of stars today. A teacher told a traditional 
Portuguese story about a shepherd's dog that
dies and is transformed into the famous con-
stellation Canis Majoris, at whose heart lies 
the brightest star in the night sky: Sirius. This
story was chosen because Canis Majoris can 
be seen from both the northern and southern
hemispheres. The children thoroughly enjoyed
learning about their night sky from the other
side of the planet! The Universe Awareness 
Programme is implemented in Portugal by 
NUCLIO and in South Africa by NRF/SAAO.
(Source: www.unawe.org)
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MeerKAT PI’s Dr Sarah Blyth and Dr Andrew Baker believe
in the power and value of making science accessible to
the youth and general public. They produced three popular
videos explaining radio astronomy, the workings of a radio
telescope and the MeerKAT telescope. Each video is just
one minute long and contains great (soccer) analogies to
help young people get to grips with the information 
provided. View or download at
http://www.ska.ac.za/learn/videos.php

US ING  SOCCER  TO  EXPLA IN  SC I ENCE

Journey into the universe is a 30-minute 
documentary produced for CCTV Africa that 
follows radio astronomer Dr Nadeem Oozeer
and cosmologist Professor Bruce Bassett as
they journey to the SKA site in Carnarvon, 
in order to understand how the Square 
Kilometre Array telescope will shed light on 
mysteries of the universe such as its origins,
dark matter and dark energy. View or download
at http://english.cntv.cn/program/facesofafrica
/20130603/100324.shtml   
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DOME PRESENTS
UNIQUE OPPOR-
TUNITIES FOR
POSTDOCTORAL
RESEARCHERS
By Simon Ratcliffe, technical 
coordinator, DOME-South Africa

SKA South Africa has signed up to
participate in DOME – a collaboration
designed to develop an IT roadmap
for the SKA that will deal with the
massive data challenges of this 
scientific instrument. This four way
public-private partnership involves
SKA SA, ASTRON (the Netherlands
Institute for Radio Astronomy), IBM
South Africa and IBM Europe.

Scientists from around the world will use the
DOME platform to work together on emerging
technologies in high-performance, energy-
efficient computing, nano-photonics and data
streaming. 

Staff members at the partner organisations
will collaborate remotely and at the newly 
established ASTRON & IBM Center for Exa-
scale Technology in Drenthe, the Nether-
lands. 

The DOME collaboration has seven major 
research themes; South Africa is partner to
the following three:
1. Algorithms & Machines: The SKA will 
require huge advances in architecting and 
designing compute solutions that can reach
exascale performance. This work package
seeks to construct a mathematical frame-
work in which algorithms can be modelled 
in order to produce detailed descriptions of
the optimal computing environment for them.
In addition, it will evaluate new architectures
as they emerge and assess their suitability 
for application to the SKA.
2. Microservers: By leveraging dense
packaging techniques, such as 3D-stacking

S

www.ska.ac.za
www.dst.gov.za
www.skatelescope.org
www.nrf.ac.za

and ultra-low power SoC (System on Chip) 
devices, systems with exceptional perform-
ance per unit of electrical power can be pro-
duced. These systems can offer a new balance
between compute power and bandwidth that
may make them ideal for use in the SKA. The
development of a “ruggedised” version of the
micro-server, optimised for deployment in
harsh and inaccessible environments, will 
also be studied.
3. Compressive sampling: In order to produce
the best quality scientific output from modern
radio telescopes, research into new mathe-
matical techniques to remove spurious 
artefacts from radio images is required. 
This research theme encompasses a broad
range of this new techniques, and promises 
to deliver optimisations right through the 
signal chain.

South Africa’s current focus is on
the micro-server platform,
with local PhD student 
Andrew Mori spending
three weeks at the IBM
research labs in Zurich
to assist with the devel-
opment of a basic oper-
ating system for the
platform. The first round
of prototype hardware is 
currently being evaluated
and shows encouraging
promise for the future 
performance of the platform.

SKA SA is currently 
seeking applications for p
ostdoctoral researchers 
within one, or more, of the 
three themes mentioned. 
For more information on 
these vacancies please 
contact: dome@ska.ac.za
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“The DOME collaboration brings together
a dream team of scientists and engineers
in an exciting partnership of public and
private institutions," explains Simon 
Ratcliffe, technical coordinator, 
DOME-South Africa. “This project lays
the foundation to help the scientific 
community solve other data challenges
such as climate change, genetic 
information and personal medical data.”


