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SKA SA Human Capital  
Development Programme  
celebrates eleven years

A substantial grants initiative by SKA South 
Africa has seen a continuous throughput of 
young people in relevant study areas at all 
academic levels.
There is a good reason why the Square Kilometre Array South Africa 
Human Capacity Development Programme (SKA SA HCD) was 
launched well before the country was even awarded the project - 
creating the skills to construct, use and maintain what will be the 
world’s largest radio telescope is an astronomical project itself. 

The programme was devised to provide support at all academic levels, 
to ensure a continuous throughput of young people moving into relevant 
studies and research, and to put in place the required supervisory and 
teaching capacity to support students.

The delegates at the 2015 SKA SA Postgraduate Bursary Conference.

Contact Kim de Boer 
General Manager: 
SKA SA HCD Programme

Tel:   (27) 11 442-2434
Email:   kdeboer@ska.ac.za 
Website:  www.ska.ac.za 

HoW 
CAN I 
APPly 
For A 
grAnT?

815
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past decade

More than

614
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received by
 South  
 Africans

144 GRANTS
Went to other
African nationals

57 GRANTS
Were awarded  
to non-African  
nationals

  The programme consists of:

•	 a	research	capacity	programme,
•	 a	site	capacity	programme,
•	 a	schools	and	outreach	programme;	and	
•	 a	strategic	partnerships	programme.	
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2016 
The SKA SA year  
of milestones

Over the past year SKA South Africa has 
achieved several notable milestones and 
received numerous accolades. In particular, I 
would like to draw attention to the following: 
Construction of the SKA-MID pathfinder, 
the MeerKAT array of 64 antennas, has 
progressed rapidly. To date more than 20 
MeerKAT antennas have been installed at SKA 
SA’s Losberg site in the Karoo. 

Recently the first test images, using an 
array consisting of four of the eventual 64 
MeerKAT dishes were produced, providing 
an impressive view of the sky and revealing 
never before seen radio galaxies in the distant 
Universe. We confidently anticipate images 
from a 16 antenna array within weeks if not 
days. Images from the full 64 antenna array 
are expected during the second half of 2017. 

The view of independent experts is that 
MeerKAT will be the best radio telescope 
in the world and that never before has a 
telescope delivered significantly better 
performance than originally promised. 

The C-Band All Sky Survey (C-BASS) 
instrument, located on a hill above 
Klerefontein in the Northern Cape, is also 
now producing real science data. C-BASS 
is an international enterprise to map the 
whole sky at 5 GHz, with the main goal of 
improving foreground models for use by 
Cosmic Microwave Background Radiation 
experiments. Two telescopes are needed 
to map the whole sky - one in the northern 
hemisphere and one in the southern 
hemisphere. C-BASS North is located at the 
Owens Valley Radio Observatory in California, 
and it has completed its work of mapping the 
northern sky.

Science observations are are being 
made with the first 19 Hydrogen Epoch of 
Reionisation Array (HERA) antennas. HERA 
is a radio telescope dedicated to observing 
large scale structure during and prior to the 

      The Square Kilometre 
Array has achieved 
many great milestones 
recently, cementing the 
project’s aim of being the 
biggest radio astronomy 
instrument ever built. 

An observation using just four of the 
eventual 64 MeerKAT dishes has produced 
a stunning view of the sky, revealing never 
before seen radio galaxies in the distant 
Universe.

“This wonderful result has enormous 
significance,” says Prof. Justin Jonas, 
Associate Director for Science and 
Engineering at Square Kilometre Array 
South Africa (SKA SA). “This image and all 
that lies behind it adds to our confidence 
that this very complex project will be the 
success that we have been planning for 
over the past decade.”

“This image covers less than 0.01 
percent of the entire celestial sphere,” 
explains Dr. Fernando Camilo, SKA SA Chief 
Scientist. “Given that we detect more than 
50 galaxies in such a small patch of sky, 
observed with only four dishes, imagine 
the discoveries that are going to be made 
surveying the entire South African sky with 
the full 64-dish MeerKAT!”

The scientific promise of MeerKAT is 
reflected in the worldwide interest in 
the MeerKAT Science Workshop. “This 
promise is now within reach,” according to 
Dr. Rob Adam, SKA SA Project Director. 
“It is a testament to the dedicated work 
of hundreds of engineers, scientists, 
managers and other staff, as well as 

of the South African and international 
industrial partners, and the support of the 
government and people of South Africa for 
more than a decade.”

MeerKAT, a project of SKA SA, which is 
overseen by the Department of Science 
and Technology (DST), will be made up 
of 64 dishes spread over a diameter of 
eight kilometres in the Northern Cape, 90 
kilometres northwest of Carnarvon.

When completed by late next year, it 
will be one of the world’s most powerful 
scientific instruments. Eventually MeerKAT 
will be integrated into the even more 
powerful SKA telescope.

“Just 10 years ago I would not have 
imagined that we would be hosting such a 
prestigious meeting in South Africa and 
building a world-leading radio telescope,”  
says Prof. Jonas.

First remarkable image 
produced by MeerKAT

Correlator  
beam 
former team 
achieves 
major 
milestone 

The SKA SA correlator 
beam former (CBF) team, 
under the leadership of 
Jason Manley, digital signal 
processing specialist, 
achieved a major Array 
Release 1 milestone: 
there is now a 16 antenna 
correlator on the Losberg 
site in the Karoo. RIGHT TOP: Overlaid with yellow ellipses 

indicating radio sources detected in a 
similar observation done with KAT-7 (a 

7-dish precursor to MeerKAT, also located 
in the Karoo); and green ellipses showing 
radio sources detected in the Australian 

SUMMS survey of the Southern sky. Some 
of the yellow ellipses are resolved into 

two green counterparts, showing that 
the four-dish test observation produces 

sharper images than possible with KAT-7. 
Some of the white dots do not have a 

green or yellow counterpart, indicating 
that this commissioning image 

obtained with four MeerKAT 
dishes has already detected 

previously unknown radio 
galaxies.

RIGHT BOTTOM: Image 
from test observation 

done with four MeerKAT 
dishes on 14 May 2016. 

More than 50 radio sources 
(white dots) are visible 

in this one square degree 
panorama (corresponding to five 

times the area of the Moon). Unlike 
an ordinary picture of the sky that 

mainly shows stars in our own Milky Way 
Galaxy, these dots arise from galaxies in 

the distant Universe emitting radio waves 
at a frequency of 1400 MHz (15 times the 

frequency of FM radio stations).

FIrST TEST IMAGE 
rEVEAling nEVEr 
bEForE SEEn rADIo 
GALAxIES in THE 
DiSTAnT UniVErSE

C-BASS ProjECT: 
international enterprise  
to map the whole sky  
at 5 GHz in Stokes  
I, Q and U

32-METrE AnTEnnA 
AT KUTUNSE IN 
ACCrA, GHANA 
preparing for launch 
later this year

        MEErKAT  
ANTENNAS installed 
Full array due 
late 2017 

20

epoch of reionisation and is a project of the 
National Science Foundation of the United 
States as well as a wide range of partner 
institutions, including SKA SA and South 
African universities. HERA was also granted 
the status of SKA precursor telescope by the 
SKA Organisation, joining the three other SKA 
precursor telescopes located on the SKA sites 
in Australia and South Africa.

The African Very Long Baseline 
Interferometry Network (AVN) project aims 
to establish a network of radio telescopes 
on the continent. The first telescope in this 
network, the refurbished 32-metre antenna at 
Kutunse in Accra, Ghana, will be ready to make 
scientific observations later this year. 

At the individual level there have been 
many achievements too. Probably the most 
notable of these was the first place achieved 
by Dr. Bruce Merry, senior developer at SKA 
SA, in the 2015 Google Distributed Code 
Jam, considered to be the unofficial world 
championship for algorithm developers. 

More about these remarkable feats 
and other SKA news is contained in this 
newsletter. We hope that you enjoy reading 
this edition. 

Dr. Rob Adam 
SKA SA Project Director
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T
he MeerKAT Science Workshop 
was held in Stellenbosch from 
25 to 27 May 2016 during 
which representatives from the 
ten legacy projects presented 
their plans for surveys on the 

instrument. 
With construction on MeerKAT fast 

approaching completion and the first test 
images (see on page 3) being published 
recently, the workshop was aimed at 
giving the large-survey legacy projects an 
opportunity to present its updated plans 
and broader discussion of the scientific 
potential of MeerKAT. 

Construction of MeerKAT, a 64-element 
array of 13.5-m offset parabolic antennas, 
is well underway at the SKA SA Losberg 
site in the Karoo. The first 16 of the 
array is planned for release this year. 32 
elements will be released by April 2017 for 
early shared-risk science programs. The 
full array is envisaged to be operational in 
late 2017. 

MeerKAT is a precursor of the SKA 
mid-frequency dish array, and following 
several years of operation as a South 
African telescope will be incorporated 
into the SKA phase 1 facility. It will have 
three receivers: the L-Band, UHF Band and 
S-Band receivers. The S-Band receiver is a 
recent addition to MeerKAT.

The MeerKAT science program will 
consist of legacy-style, large survey 
projects, plus open time available for new 
proposals. 

“Five years ago a call was made for 
proposals from large survey projects and 
10 projects were approved for survey time 
on the instrument. The telescope will be 
a reality within the next year and since 
the proposals, science has evolved in so 
many ways. The instrument is also much 
better than we envisioned five years ago, 
and therefore it was necessary to have 
the teams present on their revised science 
plans,” said Dr. Fernando Camilo, Chief 
Scientist at SKA SA.

The ten teams consist of Radio Pulsar 
Timing and Looking at the Distant Universe 
with the MeerKAT Array (Laduma) in 
priority group one, while MeerKAT 
Search for Molecules in the Epoch of Re-
ionisation (Mermer), MeerKAT Absorption 
Line Survey, MeerKAT HI Observations 
of Nearby Galactic Objects: Observing 
Southern Emitters (Mhongoose), 
Transients and Pulsars with MeerKAT 
(Trapum), A MeerKAT HI Survey of the 
Fornax Cluster, MeerKAT High Frequency 
Galactic Plane Survey (MeerGAL), 
MeerKAT International GigaHertz 
Tiered Extragalactic Exploration Survey 
(Mightee); and The Hunt for Dynamic and 

Explosive Radio Transients with MeerKAT 
(ThunderKAT) falls into priority group two. 

Twelve open time future project teams 
presented at the workshop, all hoping 
to receive approval to work on MeerKAT 
soon. Presentations were delivered on Vela 
super clusters; the role of High Intensity in 
group evolution; MeerKAT and the smallest 
galaxies; blue early type galaxies with 
MeerKAT; galaxy formulation simulations; 
Magellanic clouds with MeerKAT; 
MeerKAT and SALT; MeerLICHT/MeerKAT 
Simultaneous radio-optical survey; a 
MeerKAT survey of strong gravitational 
lenses; an SZ-selected cluster survey 
with MeerKAT; a MeerKAT view on galaxy 
clusters; and a large sky survey with 
MeerKAT.

Simon Ratcliffe, technical lead for 
scientific computing at SKA SA, presented 
on MeerKAT’s science data processing 
capabilities. 

“MeerKAT is very well positioned 
to conduct revolutionary searches 
for advanced life beyond Earth. The 
extraordinary radio frequency interference 
environment of the SKA sites in South 
Africa and Australia are unique advantages 
to searches for extraterrestrial 
technologies; and the demonstration 
of large scale commensal searches for 
advanced life with MeerKAT would be a 

Workshop focuses on existing  
and future survey projects

10 Legacy projects  
of MeerKAT
•	 Radio	Pulsar	Timing
•	 Looking	at	the	Distant	Universe	with	the	MeerKAT	Array	

(Laduma)
•	 MeerKAT	Search	for	Molecules	in	the	Epoch	of	Reionisation	

(Mermer)
•	 MeerKAT	Absorption	Line	Survey
•	 MeerKAT	HI	Observations	of	Nearby	Galactic	Objects:	

Observing	Southern	Emitters	(Mhongoose)
•	 Transients	and	Pulsars	with	MeerKAT	(Trapum)
•	 A	MeerKAT	HI	Survey	of	the	Fornax	Cluster
•	 MeerKAT	High	Frequency	Galactic	Plane	Survey	(MeerGAL)
•	 MeerKAT	International	GigaHertz	Tiered	Extragalactic	

Exploration	Survey	(Mightee)
•	 The	Hunt	for	Dynamic	and	Explosive	Radio	Transients	with	

MeerKAT	(ThunderKAT)	

DiD you know?
MeerKAT is configured to include a 
significant closely packed core (the short 
baselines) plus antennas extending out 
to a radius of 4 kilometres from the core.

key demonstrator for future 
searches with SKA 1- MID/
LOW,” said Ratcliffe. 

This was followed by a 
presentation on the Max 
Planck S-band system by 
Michael Kramer, Director at the 
Max Planck Institute for Radio 
Astronomy. 

“MeerKAT is clearly the best 
telescope to be built in the southern 
hemisphere and we wanted to add a 
frequency range that was not yet covered, which 
is the S-band. The S-band is very useful for the 
science that I conduct, which is looking for pulsars 
in the galaxy. The Max Planck Institute for Radio 
Astronomy and the Max Planck Society offered to 
acquire the S-band for MeerKAT, in turn for giving 
us time to use the instrument for conducting 
science,” said Kramer. 

“The addition of the S-band will enhance the 
telescope and its performance, but not only is this 
band of interest to us, but colleagues in South 
Africa and across the world will use it in their 
research as well,” Kramer continued. 

Other discussions that took place were a 
commensal discussion - the term used to describe 
how different science experiments share the same 
data in order to run concurrently, maximising the 
exploitation of telescopic time; and a discussion 
on early science/open time, which signalled the 
end of the three-day workshop. 

“MeerKAT is very 
well positioned to 

conduct revolutionary 
searches for advanced 
life beyond Earth. The 

extraordinary radio 
frequency interference 

environment of the SKA 
sites in South Africa 

and Australia are unique 
advantages to searches 

for extraterrestrial 
technologies

MeerKAT 
makes good 

progress 
To date more than 20 

MeerKAT antennas have 
been installed and more 
than 22 pedestals have 

been erected at the 
losberg site in the 

Karoo.

leFT: Prof. Romeel Davé 
from the University of the 
Western Cape presents 
on Galaxy Formation 
Simulations for MeerKAT 
science at the MeerKAT 
Science Workshop. 



The Square Kilometre Array 
(SKA) Project has selected the 
design for its dish, opening 
up the way for the eventual 
production of hundreds of 
dishes that will make up the 
world’s largest radio telescope. 
 
“This decision is a major milestone 
towards delivering the SKA,” said Alistair 
McPherson, Head of Project at SKA 
Organisation “Being able to “see” what the 
SKA dishes will look like for the first time 
is a big satisfaction for all involved.”

Three antenna concepts were built to 
be considered for the design of the SKA 
dish: DVA-1 in Canada, DVA-C in China, and 
MeerKAT-1 in South Africa. All three were 
constructed using different technology 
from the different partners, representing 
the very best in radio telescope dish 
technology currently available.

The consortium then presented the 
following two designs for study:
• An innovative Single Skin, Rim supported 

Composite (SRC) concept led by the 
National Research Council of Canada 
(NRC), along with SED Systems of 
Canada and RPC Composites of 
Australia.

• An optimised Panel, Space-frame 
supported Metal (PSM) concept, led 
by a Shijiazhuang, China based team 
composed of JLRAT/CETC-54 along 

SKA selects the final  
design of the SKA dish

with their European partner, MT 
Mechatronics (MTM) of Mainz, Germany.
A five-strong selection panel of 

engineering experts in the fields of 
composites, radio telescope antennas 
and systems engineering assessed both 
designs on a series of indicators including 
surface accuracy, feasibility of on-site 
manufacturing and ability to maintain 
structural integrity over long time-frames 
and made a unanimous recommendation 
that the Chinese PSM concept should 
be selected for the SKA dishes, a 
recommendation that was then approved 
by the SKA Dish Consortium Board.

The SKA Dish Consortium, made up of 
institutes from Australia (who leads the 
consortium), Canada, China, Germany, 
Italy and South Africa, is responsible 
for the design and verification of the 
dish that will make up SKA-mid, one of 
two SKA instruments. In its first phase 
of deployment (SKA1), SKA-mid will 
be initially composed of 133 15-metre 
diameter dishes providing a continuous 
coverage from 350 MHz to 14 GHz.

One of the greatest challenges faced by 
the consortium is the mass production of 
hundreds of these dishes, all with identical 
performance characteristics, and built 
to last and tolerate the harsh conditions 
of the remote arid areas in which they 
will operate for 50 years. Combined 
with achieving a large high precision 

collecting area at a competitive price, it’s 
a formidable technical and engineering 
challenge.

“We’re confident the selected design will 
perform well in the harsh conditions of the 
Karoo in South Africa and will deliver the 
precision that the scientific community 
needs to answer the questions they’re 
trying to solve,” said Roger Franzen, SKA 
Dish Consortium Lead.

“The next step for us is to build and test 
a prototype at the South African site,” he 
continued.

The detailed design and manufacturing 
of such a prototype, called SKA-P, is led by 
JLRAT/CETC54 in collaboration with the 
European companies MTM and Società 
Aerospaziale Mediterranea (SAM), and the 
assembly, integration and verification of 
SKA-P will be done on site together with 
SKA SA team.

“We expect the installation of SKA-P 
on the ground to happen by spring 2017,” 
said Franzen. “Once satisfied with its 
performance, the project will be in a good 
position to go to tender and issue the 
contract for the mass production of 133 
dishes to make up SKA1-mid.”

Beyond the design of the dish structure, 
the consortium is also tasked with 
designing and testing optics, receivers 
and other elements of the dish. As part 
of that process, NRC continues its 
valuable contributions to single pixel feed 
receivers/digitisers and cryogenic low 
noise amplifiers (LNAs).

NEWS NEWS

0706 20162016

Exciting new results are coming 
out of the Karoo, with the 
C-band All Sky Survey (C-BASS) 
project producing real science 
data.  

The C-BASS project is an 
international enterprise to map 
the whole sky at 5 GHz in Stokes 
I, Q and U, with the main goal of 
improving foreground models 
for use by Cosmic Microwave 
Background Radiation 
experiments to detect the 
elusive “B-Mode”.

Two telescopes are needed 
to map the whole sky - one in 
the northern hemisphere and 
one in the southern hemisphere. 
C-BASS North is located at the 
Owens Valley Radio Observatory 

(OVRO) in California, and it has 
completed its work of mapping 
the northern sky.

The C-BASS South telescope 
is a 7,6 metre single-dish 
antenna located on a hill above 
Klerefontein in the Northern 
Cape making total-power 
poliametric observations of the 
southern Milky Way.

“The images produced 
recently show the first attempt 
at combining data from both 
the northern and southern 
surveys. Although the data and 
the data reduction pipeline for 
the southern survey is not yet 
complete, these maps show 
that the data collected so far 
are of excellent quality (despite 

some issues with RFI from local 
radio transmissions and wifi 
routers) that will be resolved 
soon, says Prof. Justin Jonas, 
Associate Director for Science 
and Engineering at SKA South 
Africa.

“The images show the Milky 
Way galaxy in two coordinate 
projections. Clearly visible 
are well known radio sources, 
including the Galactic Plane with 
its multitude of HII regions and 
supernova remnants (SNR), the 
giant radio galaxy Centaurus A, 
the Large and Small Magellanic 
Clouds, the Orion complex, 
the Scorpio complex, the Gum 
Nebula; and the North Polar 
Spur,” says Prof. Jonas.

C-BASS producing exciting  
results in the Karoo

T
he Minister of Science and 
Technology, Naledi Pandor, says 
the Square Kilometre Array (SKA) 
project remains an important 
endeavour for Africa, with 

huge potential to contribute to and raise 
the profile of science, technology and 
innovation.

The Minister opened the annual SKA 
African Partner Countries Ministerial 
Meeting which took place in Johannesburg 
on 15 April 2016. At the meeting were 
ministers and senior officials from 
Botswana, Ghana, Kenya, Madagascar, 
Mauritius, Mozambique, Namibia, South 
Africa and Zambia.

Minister Pandor announced that the 
MeerKAT project, which is a precursor to 
the SKA project, will be ready for early 
science later this year. The final MeerKAT 
array will comprise of 64 antennas.

The SKA will require big data 
infrastructure to process the huge 
amounts of data that will come from the 
project.

SKA Africa is 
an important 
science and 
technology 

endeavour for 
the continent

intervention. The Institute plans to 
provide training in SKA-driven data-
science research for up to 100 young data 
scientists over the next five years.

Pandor also signed a Memorandum 
of Understanding for institutionalising 
cooperation in radio astronomy amongst 
SKA African partner countries at the 
meeting. 

The memorandum of understanding is 
between the eight countries participating 
in SKA Africa, namely Botswana, 
Ghana, Kenya, Madagascar, Mauritius, 
Mozambique, Namibia and Zambia, 
together with South Africa.

SKA SA Project Director Dr. Rob Adam 
says SKA SA has placed the continent on 
the scientific map. “The SKA which is the 
largest radio telescope ever designed, 
and is really the most comprehensive 
scientific instrument ever built. So for us 
it’s a vindication of the strategy we had 
to market South African and Africa as an 
astronomy destination,” says Dr. Adam.

In 2015 the Inter-University Centre for 
Data Intensive Astronomy was established 
at the Universities of Cape Town, the 
Western Cape, the North West and 
Pretoria, with additional universities set to 
join in the coming years.

There are plans to initiate a national-
level data facility for astronomical data, 
which will service MeerKAT initially 
and then be expanded to include data 
from other South African facilities. 
This is likely to grow from a MeerKAT-
focused archive to be hosted by the 
Centre for High Performance Computing 
(supplied and managed by SKA SA). A 
joint project has been established with 
Astron (the Netherlands Institute for 
Radio Astronomy) and IBM in order to 
prototype SKA science and data regional 
centre activities using the archives of the 
MeerKAT and LOFAR (Low Frequency Array 
built by the Netherlands Institute for Radio 
Astronomy).

The Inter-University Centre for 
Data Intensive Astronomy is a timely 

The design 
process 
in 2013, the SKA 
organisation sent out 
requests to research 
organisations and 
commercial partners 
around the world to help 
design the SKA. Eleven 
international teams – 
called consortia – were 
established and each 
tasked with designing 
a critical element of 
the project, with each 
consortium composed of 
partners who are leaders 
in their fields.

The C-Bass C-Band All Sky 
Survey (C-BASS) telescope 
at the SKA SA support 
base at Klerefontein in the 
Northern Cape.

The SKA African Partner Countries Ministerial Meeting took place in Johannesburg in April 2016.

An artist’s impression of the 
full SKA at night, with the 
selected Panel Space-frame 
supported Metal (PSM) SKA 
dish design in the foreground.
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Data Science  
workshop for  
MeerKAT held by IDIA
The Inter-University Institute for 
Data Intensive Astronomy (IDIA) 
hosted a data science workshop 
for MeerKAT at the University of 
the Western Cape, to define data 
science projects for MeerKAT and 
eventually the SKA.

The program was structured
around presentations and
discussions covering the areas of
the processing of observational
data to science-ready data;
post-processing and information
extraction; data mining and
multi-wavelength science; data
visualisation and visual analytics; 
and simulations and the interface
between observations and models.

Workshop advances  
discussions on Mid-Frequency 
Aperture Array technology 
A third annual MIDPREP/AAMID Workshop hosted 
by Astron, the  Netherlands Institute for Radio 
Astronomy, was held to discuss the construction of 
a mid-frequency aperture array demonstrator in the 
Karoo and it took place from 7 to 9 March 2016. 

Held at the South African Astronomical 
Observatory in Cape Town, the workshop was 
themed “Preparing for SKA Wide-field Science 
and Engineering” and was attended by engineers, 
scientists, astronomers and other interested parties 
in the radio astronomy field from many countries, 
mainly South Africa, the UK, France, Australia and the 
Netherlands. 

The discussions revolved around the design and 
ultimate construction of a locally based science 
capable mid-frequency aperture array demonstrator 
in the near future.

The mid-frequency aperture array element of the 
SKA, part of the SKA Advanced Instrumentation 
Programme, includes the activities necessary for 
the development of antenna elements, low noise  
amplifiers, beamformers and local processing 
required for the aperture array telescope of the 
SKA. The planned mid-frequency aperture array is 
still in the research phase and does not form part 
of SKA Phase 1, but plans are underway to have the 
technology ready for SKA Phase 2 . 

The array steering across the sky is done 
electronically, without needing any mechanically 
moving parts. It is planned to be built in a covered 
‘tiled’ design, comprising thousands of small antennas 
working together to form a big radio telescope. 

Challenges to building a mid-frequency aperture 
array includes cost and the big data spin-off.

The workshop gave the group the opportunity 
to plan South Africa’s own science capable 
demonstrator and to refine the scientific case for a 
mid-frequency aperture array. 

Critical issues  
discussed at  
Telescope Manager’s 
architecture  
workshop
The SKA Telescope Manager (TM) 
Consortium held an architecture 
workshop in February 2016 at the 
Square Kilometre Array South 
Africa (SKA SA) offices in Cape 
Town, with the attendees fleshing 
out all-important details on the 
design of the Telescope Manager 
element.

A total of 18 participants, 
representing various institutions 
in countries around the world such 
as India, Australia, the United 
Kingdom, Portugal, Canada, Italy 
and South Africa, attended the 
workshop. SKA SA has five team 
members participating in the TM 
Consortium.

The TM element of the SKA 
is responsible for managing the 
telescope hardware and software 
to perform the astronomical 
observations, as well as the data 
to support operators, maintainers, 
engineers and science users 
in achieving their operational, 
maintenance and engineering goals.

2016 International Pul-
sar Timing Array (IPTA)
The 2016 International Pulsar 
Timing Array (IPTA) conference was 
held in Stellenbosch in June 2016.

The conference consisted of 
two parts: the IPTA2016 student 
week from 20 to 24 June 2016; 
and the IPTA2016 science week 
from 27 June to 1 July 2016. The 
International Pulsar Timing Array 
(IPTA) is a consortium of pulsar 
timing groups worldwide who pool 
their expertise and resources with 
the aim of detecting gravitational 
waves through the long term 
monitoring of several millisecond 
pulsars.

Annual SKA  
Engineering meeting  
2-6 October 2016
The annual SKA Engineering 
Meeting takes place in 
Stellenbosch, Cape Town, South 
Africa from 2-6 October 2016.

Workshops

S
KA SA, and NMC Civils have 
partnered with Absa in an 
enterprise and supply chain 
initiative to develop and 
support small and medium 
enterprises (SMEs) in the 
Northern Cape through the SKA 

programme. 
Through this Absa will fund qualifying SMEs 

who have been subcontracted to provide 
goods and services to NMC Civils, the main 
contractor for the construction of the 80 
kilometre stretch of the provincial road 
between Carnarvon in the Northern Cape and 
the SKA SA Losberg construction site. NMC 
Civils is a member of the NMC Construction 
Group, a multi-disciplinary group.

The SKA SA, NMC Civils and Absa 
partnership follows training by SKA SA and 
NMC Civils during which local contractors 
from Carnarvon, Williston, Vosburg, Brandvlei 
and Van Wyksvlei were taught business and 
technical skills in order to participate on 
various subcontract work packages in the 
provincial road construction project. 

By partnering with Absa, SKA SA and NMC 
Civils are helping in creating market linkage 
and access to funding opportunities for the 
local contractors in the Northern Cape. The 
total value of the SKA SA-Absa partnership 
is approximately R34,5 million which will be 
allocated to the SMEs subcontracted by NMC 
Civils. The project is envisaged to conclude by 
the first quarter of 2017. 

“The investment in the Karoo and in 
local business in Carnarvon and surrounds 
is of utmost importance to SKA SA. We 
have imaginative community development 
programmes in place in education, for 
example. This partnership speaks directly to 
the focus areas of community upliftment and 
supporting the development of SMEs in local 
communities,” says Dr. Rob Adam, Project 
Director of SKA SA.

KeaObaka Mahuma, Head of Enterprise 
and Supply Chain Development at Barclays 
Africa, says the collaboration with SKA SA 
and NMC Civils is in line with the bank’s 
strategic approach to support the sustainable 
development and growth of SMEs through 
providing funding and facilitating links into 
the supply chains of established corporates 
operating in local communities. 

“As a bank, we recognise the importance 
of SMEs as an engine of economic growth 
and we are committed to partnering with 
our corporate clients to develop sustainable 
SMEs in local communities in which our 
clients operate. By collaborating with SKA 
SA, Absa will be able to provide SKA SA’s SME 
suppliers with access to development finance. 
These are SMEs that would not qualify for 
lending through traditional channels. All 
funding advanced under the Supply Chain 
Development programme will be linked to a 
business development support package to 
improve the business owners’ business and 
financial management skills, as well as to 
provide them with networking opportunities 
and access to markets,” says Mahuma. 

“The NMC Construction Group is proud to 
have its civils division, NMC Civils be a part of 
this exciting initiative. Its aim as a role player 
in this initiative is to create a conducive 
environment for the partnership to succeed 
and allow the local contractors to flourish. 
NMC Civils’ support of this programme forms 
part of the Group’s ongoing commitment to 
enterprise and supplier development,” says 
Bonke Simelane, Director: Group Corporate 
Services at NMC Civils.

leFT: Delegates at the Telescope Manager’s architecture workshop. MIDDle: Delegates at the Data Science workshop.  
RIGHT: Delegates at the Midprep workshop.

“The investment in 
the Karoo and in local 
business in Carnarvon and 
surrounds is of utmost 
importance to SKA SA”

DST and SKA 
SA talk to the 
people of the 
Northern Cape
The Department of 
Science and Technology 
(DST) and the Square 
Kilometre Array South 
Africa (SKA SA) hosted 
public workshops and 
information sessions 
on the Astronomy 
Advantage Area Act 
(AAA) with the Northern 
Cape communities of 
Brandvlei, Van Wyksvlei, 
Carnarvon and Williston.  
SKA SA used the 
opportunity to provide 
additional information 
to the communities on 
the Land Acquisitions 
Programme (LAP) 
and the Strategic 
Environmental 
Assessment (SEA).

Construction is progressing well on the  
80 kilometre stretch of provincial road between 

Carnarvon and the SKA SA losberg site.

SKA SA, NMC Civils and Absa collaborate 
in new endeavour for Karoo contractors 
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The team is already teaching the  
computer how to find new pulsars, how to 

identify radio frequency interference which 
affects the telescope and how to identify even 

faint galaxies and quasars in maps of the sky.

We don’t want to  
tell the computer 
too much about 
what to look for 

or how to search, 
because then it 
could miss the 
real unknown 

unknowns. 

Searching for...       serendipity How will we find the 
“unknown unknowns”  
(if there are such 
things) in the huge 
data sets and make 
serendipitous 
discoveries? Dr. Bernie 
Fanaroff, former SKA 
SA Project Director and 
Special Advisor to the 
Director, tells us more. 

The MeerKAT telescope will 
produce vast amounts of data. 
The Square Kilometre Array 
telescope (SKA) will produce 

more data than the entire worldwide web. 
Large groups of scientists from around 

the world will analyse the data from the 
telescope observations and will produce 
maps of the sky, pictures and spectra 
of galaxies, new pulsars and transient 
signals, and many other exciting results. 

These science teams are working 
with the SKA South Africa Science Data 
Processing team in Cape Town to build 
the software which will analyse the data 
from the MeerKAT telescope and will 
produce scientific results which can be 
published. 

The software which the teams are 
writing is designed to find what they 
are looking for in the data. Some of 
the projects are to find new pulsars 
or transient signals. Some are to find 
and measure millions of galaxies. Very 
sophisticated software is needed 
to calibrate the observations and to 
produce images and spectra and to find 
pulsars.

Large new telescopes in the past have 
most often become famous because 
they have discovered things which were 
not expected at all. Very often, these 
new phenomena were not predicted 
and were found by chance. We call them 
serendipitous discoveries. The discovery 
of pulsars is an excellent example. 

Jocelyn Bell was a PhD student at 
Cambridge University. She was using an 
array of simple antennas to study the 
scintillation of radio sources caused by 
the passage of the radio waves through 
the turbulent interplanetary medium. 
The output of the radio receivers was 
recorded on a pen chart. Jocelyn noticed 
one day that there were signals which 
didn’t look like the signals caused by 
scintillation; these new signals were too 
regular and looked periodic. 

The same signals came up again the 
next day. Eventually they were identified 
as being from a completely new class 
of radio sources – neutron stars with 
very strong magnetic fields, which the 
Cambridge scientists decided to call 
pulsars. Andy Fabian (Cambridge) has 
pointed out that pulsar signals were 
already also contained in X-ray data, but 
the X-ray astronomers were not looking 
for such signals and so found them only 
after the radio pulsars were detected.

Things are more complicated now. 
Instead of a pen chart, telescope data 
comes out in huge data sets. Processing 
the data is in itself an enormously 
complicated and time-consuming 
task. There will also be more and more 

exciting observations to process, not 
only from the MeerKAT and the SKA, 
but from all of the other new telescopes 
which will be observing the same fields 
in the sky at other wavelengths. 

So it is likely that the science 
teams will analyse their data with the 
programmes they have written and will 
then move on to the next observation or 
project. How will we make the ground-
breaking new discoveries of the things 
we have not expected or predicted? How 
will we find the “unknown unknowns” 
(if there are such things) in the huge 
data sets and make serendipitous 
discoveries? Are we just going to leave 
all the valuable data sets lying around 
once we have done our initial analysis?

We believe that searching for 
serendipitous discoveries can only be 
done by increasingly relying on machine-
assisted discovery, through a variety of 
machine learning techniques, including 
“deep learning”. 

Three years ago SKA SA started 
investigating how we could get 
computers to look through vast data 
sets to find things that we didn’t even 
know how to look for. We have some 
very good young people in the SKA 
SA’s Cape Town office working on the 
project. They are collaborating with 
several other groups in South Africa 

and other countries on various aspects 
of machine learning and serendipity, 
including for instance, the detection 
of transient sources and signals from 
extra-terrestrial civilisations (SETI). 

Recent advances in machine learning 
and high performance computing have 
meant that the time is right now to 
develop an array of useful tools, initially 
for MeerKAT. We also see this as an 
opportunity to build a team in South 
Africa with world-class expertise and 
know-how in machine learning and the 
associated high performance computing.

We are looking at two cases for 
finding serendipitous discoveries: the 
most general case, where we don’t tell 
the computer what to look for. We would 
like to feed it vast quantities of data 
from the telescope and leave it to find 
patterns itself. If we can get this right, 
it will be a very powerful tool with many 
applications. 

This general case requires a great deal 
of computing time and power and some 
situations may not be tractable with 
current or even future technology. We 
are also looking at less general cases 
(where the search is more constrained), 
where we give the computer an idea of 
the sort of things we want to look for 
and perhaps even a little about how 
we want it to search. We don’t want to 
tell the computer too much about what 
to look for or how to search, because 
then it could miss the real unknown 
unknowns. 

The team is already teaching the 
computer how to find new pulsars, how 
to identify radio frequency interference 
which affects the telescope and how 
to identify even very faint galaxies and 
quasars in maps of the sky. This kind of 
searching can use a lot of computer time, 
and time is money. So the researchers 
must think about what is practical and 
how to optimise their searches, and 
must ask what is the minimum amount 

of information we must give the 
computer to make the problems 
tractable? 

Our teams are gaining cutting-
edge knowledge and understanding 
about machine learning and high 
performance computing and will in 
due course become leading innovators 
in this area, even if we can’t find 
out how to get machines to 
make serendipitous 
discoveries.

Dr. Bernie 
Fanaroff, 
former SKA 
SA Project 
Director 
and Special 
Advisor 
to the 
Director.
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How will MeerKAT’s  
data be stored?

DiD you Know?
The order of magnitude for data 
is: kilobyte, megabyte, gigabyte, 
terabyte, petabyte, exabyte, 
zettabyte and yottabyte.

1000 kilobytes = 1 megabyte
1000 megabytes = 1 gigabyte
1000 gigabytes = 1 terabyte
1000 terabytes = 1 petabyte
1000 petabytes = 1 exabyte
1000 exabytes = 1 zettabyte
1000 zettabytes = 1 yottabyte

T
he African VLBI Network 
is all set for the launch of 
the 32-metre telescope 
at Kutunse in Ghana in the 
coming months. 
“The team is working 

tirelessly to have the instrument 
ready for an official launch later this 
year,” says Anita Loots, Associate 
Director: SKA SA (Africa and Special 
Projects). 

The African Very Long Baseline 
Interferometry (VLBI) Network 
(AVN) project aims to establish a 
network of radio telescopes on the 
continent that will ensure the long 
term support of the scientific and 
technical instruments and activities 
of the SKA.

It will strengthen the science which 
the international VLBI community can 
do. The 32-metre telecommunication 
antenna at Kutunse will be part of 
this network, and is a high intensity 
engineering programme to realise a 
telescope system that will also be 
important for a maser monitoring 
programme. 

Since the project started four 
years ago, a seven-member team 
from Ghana has undergone training 
in South Africa and has been trained 
in all aspects of the project. Four 
of these trainees are now pursuing 
further studies and although this 
presents a challenge for the short 
term operations of the facility, it 
bodes well for a strong long term 
user community in and from Ghana. 

To date, three PhD students 
and one Engineering student have 
received SKA SA bursaries to pursue 
further education in various fields of 
astronomy and engineering, while the 
Royal Society has awarded funding in 
collaboration with Leeds University 
to train 60 young scientists in the 
field of astrophysics. The Royal 
Society programme has also awarded 
two additional PhD bursaries to 
Ghanaians, one of which was part of 
the initial group trained as the core 
observatory team.

The AVN team recently reached 
an important milestone when they 
successfully removed the badly 
damaged quad leg structure of the 

AVN Ghana team 
ready for launch 

Entering “delete” will remove 
the object permanently from the 

system. The trick is to get your 
data objects as small enough 
pieces, but still manageable. It 
is expected that the MeerKAT 
telescope will generate in the 
region of 10 million objects per 
observation.

Bennett says this system will work for 
MeerKAT because it scales. “You can scale 
up to exabytes of data because the whole 
back-end can be scaled up accordingly,” 
says Bennett.

In addition to this, part of the storage 
system for MeerKAT will also be a tape 
library, which will be 18 petabytes in size. 
This 3000-tape 12-tape-drive library, 
which will store the averaged visibility 
data generated by the correlator, will be 
buffered for between six and eight months. 
“Thereafter the data is replaced with 
newer data coming from the telescope,” 
says Bennett.

All of this needs to be in place by the end 
of 2017 when the 64-array MeerKAT radio 
telescopes will be completed.

Recently, the first test images 
generated by MeerKAT were released, 
(see page 3) showing a remarkable view of 
the sky, revealing never before seen radio 
galaxies in the distant Universe. Currently, 
says Bennett, data is stored on a prototype 
of the system that will eventually be 
commissioned for MeerKAT, designed  
by a local company.

“A key consideration for us is skills 
transfer and local procurement and 
manufacturing. We are using some 
components that needed to be modified 
to suit our needs and for this we have used 
local manufacturers, supporting local 
industry,” says Bennett.

“The envisioned storage system is a 
good solution for MeerKAT as it is a fit for 
purpose solution that is designed to our 
specific requirements using a combination 
of open source and off-the-shelf 
technologies,” concludes Bennett.
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“The MeerKAT antennas will 
generate data equivalent 

to more than five 
million DVDs a day, 

or about 64 DVDs 
per second.”

“Data collected by 
the SKA in a single 

day would take nearly 
two million years to playback on an 

iPod.”
These are some of the statements 

about the science data capabilities 
that have been said about the MeerKAT 

telescope. But how will all this be 
stored?

“The MeerKAT science 
archive will consist of high 
density storage pods,” says 
Thomas Bennett from 

the SKA SA Science Data 
Processing (SDP) team. The SDP 

team is responsible for capturing 
the data that the correlator generates, 

processing and turning it into data that the 
astronomers use to do science.

This system’s hardware will comprise of 
60 storage pods each containing 48 hard 
drives of eight terabytes each. Half of the 
pods will be housed at the Karoo Array 
Processing Building at the Losberg site 
and the other half at the Centre for High 
Performance Computing in Cape Town.

“On top of this we will implement an 
object store onto which data can be 
redundantly stored between the two sites,” 
says Bennett.

This is how it will work: instead of 
writing onto a disk with a file system which 
keeps track of where your file is stored, a 
piece of data (or data object) is stored in 
the object store, which abstracts the user 
from where it is being stored. The object 
store will return a unique key to the user 
which can be used to retrieve the data 
object. The object store implementation 
follows a hypertext transfer protocol 
(HTTP) and has three commands: “put”, 
“get” and “delete”.  If you want your data 
back, you enter “get” and use your unique 
key for retrieval. The same with the “put” 
command: if you need to store a piece of 
data, you enter “put” and it will be stored. 

TOP: 	Render	of	SKA-SA	DSS	HC	
Storage	Pod	Prototype©2016	
Peralex	Electronics.

BOTTOM:	SKA-SA	DSS	HC	Storage	
Pod	populated	with	360	TB	Storage	
©2016	Peralex	Electronics.

TOP: 	The	telescope	at	Kutunse	in	
Accra,	Ghana.	
BOTTOM: The	AVN	Ghana	team.

Thomas	Bennett	
from	the	SKA	

SA	Science	Data	
Processing	team.

HERA update 
The Hydrogen Epoch of Reionisation Array 
(HERA) array is envisioned as an eventual array 
of 352 x 14 m dishes in a cylindrical close-packed 
formation (forming a giant hexagon of dishes with 
11 dishes per side), plus 21 outriggers. 

The first stage involves building the southwest 
corner – a hexagon with three elements per side, 
making up 19 dishes in total. 

As HERA expands, this array will be added onto 
by building out the “rings” while maintaining the 
hexagonal shape.

“HERA is currently operating with the first 
19 antennas alongside the Precision Array for 
Probing the Epoch of Re-ionisation (PAPER) 
dipoles in a commissioning mode to begin to test 
and understand their performance,” says  
Dr. David de Boer from University of California in 
Berkeley and HERA team member.  

“Construction has commenced on the next 18 
antennas, which are being funded by Cambridge 
University. These will be in place this year, and the 
first scientific observations will begin with the 37 
HERA antennas,” he says. 

Although there will “only” be 37 dishes, they are 
much more sensitive than the PAPER dipoles and 
HERA-37 could potentially observe the peak of 
Epoch of Reionization.  

“To ensure a detection and to proceed with the 
full science case, we are optimistic about funding 
to construct many more HERA elements,”  
says Dr. De Boer.  

“The HERA project has been putting in 
many improvements in the software to get 
the data through the pipeline, which will make 
the telescope much more productive. We are 
finalising plans for this year’s South African 
Cohort Students to visit the US and spend a 
month working with staff and students at the 
University of California in Berkeley,” he concludes. 
*HERA was granted the status of SKA precursor 
telescope by the SKA Organisation from 1 July 
2016, joining the three other SKA precursor 
telescopes located on the SKA sites in Australia 
and South Africa. Precursors are telescopes that 
carry out SKA-related technology and science 
and whose teams exchange regularly with the 
SKA design teams. The status of precursor is 
only granted to facilities at the SKA sites, while 
the status of pathfinder applies to facilities 
anywhere in the world.

antenna. The quad leg was replaced 
with a new structure that has been 
manufactured by two Ghana Atomic 
Energy Commission (GAEC) welders, 
Alex Narh and Sampson Saah, and 
their manager Severin Azankpo at 
the GAEC workshop.

“It has been the single most 
difficult and by far the highest risk 
engineering work on the antenna and 
it now sets the scene for all the other 
sub-systems to realise the first AVN 
telescope of the project,” says Loots.

Loots says that the team is looking 
forward to officially launching 
the instrument. The project had 
several “stop-go” challenges but 
the final shipments of equipment 
are currently finding its way to the 
site in Ghana and as soon as it is 
installed and checked, the telescope 
is good to go and ready for a formal 
commissioning programme.
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OlORATO 
MOSIANe, one 
of the 11 SKA 
SA Young 
Professional 
Development 
Programme 
recruits who 
joined the 
organisation 
recently, visited the 
National Aeronautics  
and Space Administration  
(NASA) for six weeks.   

Mosiane, currently 
a masters student in 
astrophysics at North West 
University, was selected to 
attend the NASA Frontier 
Development Lab (FDL) from 27 June to 5 
August 2016 in San Francisco, where he was 
one of 12 individuals who are all planetary 
and data science graduates, to work on 
NASA’s asteroid grand challenge together 
with academic and industry partners. He is 
one of only three selected from South Africa. 

The NASA FDL is an applied research 
accelerator designed to enhance NASA’s 
capability set of emerging talent from 
academia with peers and technologies  
within the private sector. 

Mosiane currently works at SKA SA as a 
junior science process developer. His work 
focuses on machine learning applications 
in detecting and mitigating radio frequency 
interference.

On the NASA FDL he was selected to be 
part of Team New Tools, aimed at creating 
three-dimensional shape models of asteroids 
using radar data and optical light curves. The 
project explores improving the speed and 
automation of radar shape modeling using 
machine learning and other techniques.

Mosiane, originally from Mafikeng in the 
North West, says that he is excited about 
what he will learn on the programme and 
being at NASA. “Just going to NASA is an 
experience in itself. I have been to a lot of 
science facilities, but going to NASA means 
that I can see if it really is the organisation 
dictating space science exploration and if the 
others are on par with them,” says Mosiane. 

Young SKA SA 
science process 
developer visits 
NASA

Two SKA SA employees, GCOBISA FADANA and ROSAlyNN DAKA, 
recently joined the National and International Non-Traditional 
Exchange (NINE) Program hosted by the National Radio 
Astronomy Observatory (NRAO) in the USA.

Fadana, a project controller, and Daka, a project coordinator, 
joined the program between 1 June and 29 July 2016 in New 
Mexico in the USA.

NINE’s objectives are to build the next generation of 
scientists and engineers in science, technology, engineering and 
mathematics fields through enticing the best and brightest. This 
is achieved through integrating them into high quality programs 
designed to benefit the participant, each partnering location and 
the radio astronomy community as a whole.

Fadana says the program will enable her to be a trainer in 
her field of experience. “On completion of the program I will 
be responsible for establishing the program at my site (SKA 
SA), providing a pipeline of interested students and faculty/
professionals to the program, co-ordinate the local logistics;  
and communicating up-to-date information on the program  
to the NRAO NINE Program Manager,” says Fadana.

“I will also be exposed to a number of disciplines which one of 
them is Project Management. I am currently a Project Controller 
at the SKA and therefore the exposure in Project Management 
that I will get from the program will help me to do my work much 
better,” she continues.

The NINE is a program to train and mentor participants in 
the full STEM spectrum of Radio Astronomy using bi-lateral 
partnerships led by NRAO. What this means is that the NRAO 
NINE program has a vested interest in building a pipeline of 
talent within the radio astronomy field, and within the under-
represented community. 

The anticipated outcome of this program will be worldwide 
partnerships with fast growing radio astronomy communities 
designed to facilitate the exchange of faculty and the co-
mentoring of under-represented groups of students.

Two SKA SA 
employees  
attend NINE 
program in the USA

DR. FeRNANDO CAMIlO, former senior 
research scientist at Columbia University 
in New York, joined the Square Kilometre 
Array South Africa (SKA SA) as Chief 
Scientist on 1 April 2016.

Dr. Camilo has more than 20 years’ 
experience in astrophysics. Starting as 
a lecturer in physics in 1995, his most 
recent appointments were as Director 
of Astronomy at Arecibo Observatory 
in Puerto Rico, and Senior Research 
Scientist at Columbia University.

He received a B.S. degree in Physics and 
Mathematics from Stony Brook University 
in New York and a PhD. in Physics from 
Princeton University.

Former Columbia University 
academic joins SKA South  
Africa as Chief Scientist

PONTSHO MARUPING joined SKA SA from 1 May 2016 as General 
Manager: Commercialisation. She has had a varied career in 
the Department of Science and Technology, the South African 
National Space Agency (SANSA), the Technology Innovation 
Agency (TIA) and other organisations. At SKA SA she is charged 
with establishing viable commercial ventures based on SKA SA 
technologies and on SKA SA activities in the Northern Cape. 
Pontsho is based in the SKA SA Cape Town office but will travel  
to other sites on a regular basis.

She started her career in the mining sector as a Mineralogist 
and Process Engineer working for Anglo American and De Beers. 
Maruping then joined government with a passion to grow South 
Africa’s science system. One of her career highlights includes 
championing the establishment of the South African National 
Space Agency. Prior to joining the TIA, she was the CEO of the 
Mine Health and Safety Council.

Maruping also served on the South African Council for Space 

Affairs and chaired various international 
committees in earth observations. 
As an executive at the TIA she was 
responsible for Innovation Funding and 
Pre-commercialisation Support.  
Her responsibilities included managing a 
portfolio of 160 investments in the areas  
of Advanced Manufacturing, Natural 
Resources,  Energy, Information and Communication  
Technologies, Health and Agricultural Biotechnology.

She holds various qualifications including a B.Sc in Engineering 
(Mineral Processing) from Wits, a B.Eng (Hons) in Technology 
Management from the University of Pretoria, an M.Sc in Space 
Systems Engineering from Delft University of Technology and  
an Executive MBA from IMD. “I am excited to join this team of  
very talented individuals and I hope that we can work together  
to create a meaningful impact,” says Maruping. 

Rosalynn Daka.                         Gcobisa Fadana.

Pontsho Maruping joins SKA SA

While a post-doctoral fellow at 
Jodrell Bank Observatory in the UK, he 
developed data acquisition software that 
was subsequently used at the Parkes 
Observatory in Australia to discover nearly 
half of all known radio pulsars.

At Arecibo, while directing the 
radio astronomy group at the world’s 
largest single dish telescope, he also 
had management oversight of the 
radar astronomy, electronics, and IT 
departments.

He is an author in more than 250 
refereed articles, with notable 
contributions to the study of radio 
magnetars, young neutron stars in 
supernova remnants, old pulsars in 
globular clusters, and most recently joint 
radio/gamma-ray emission from pulsars.

As Chief Scientist at SKA SA he will 
direct the SKA SA science program and the 
scientific program of MeerKAT as a world-
leading facility in the pre-SKA era, and 
work with the user community to ensure 
the maximum scientific productivity of the 
MeerKAT large survey projects and open 
time.

He will also provide strategic advice to 
the SKA SA Director on science and on 
technical decisions that impact scientific 
outcomes, lead the development of 
scientific partnerships with African 

countries toward an African VLBI network 
and hosting of the SKA, and work with the 
SKA SA project to maximise the human 
capital development impact of South 
African radio astronomy.

In addition he will promote and 
represent MeerKAT and SKA SA within the 
framework of planning and coordination 
with other major South African astronomy 
projects, work with the South African 
community to advance scientific 
participation and leadership in the SKA 
project and the integration of MeerKAT 
into SKA phase I, and contribute to the 
development and execution of the Big Data 
Africa programme.

“Within the coming year MeerKAT 
will join the ranks of world-class 
astronomical facilities,” said Dr. Camilo. 
“It’s extraordinary how much has been 
accomplished in South African radio 
astronomy over the past decade, through 
the hard work and dedication of numerous 
engineers, managers, scientists, and SKA 
South Africa partners, all supported by the 
South African government and people”. 

Dr. Camilo, originally from Portugal, 
expects to see more of his brother who 
lives in Angola. A keen hiker and aviation 
enthusiast, he also looks forward to 
exploring South Africa from the ground as 
well as the air.

    it’s extraordinary 
how much has been 
accomplished in 
South African radio 
astronomy over  
the past decade...

Olorato Mosiane, 
SKA SA junior 
science process 
developer.
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Upon joining SKA SA, she was required to 
start a virtual Research and Technology 
Collaboration Centre to enable industry, 
academics and parastatals to collaborate 
and become involved in the international 
SKA project. 

“I was also responsible to initiate a 
human capital development programme, 
which included bursaries and grants 
to build capacity in engineering and 
science related to radio astronomy. 
This programme has grown into a very 
significant programme and has changed 
the lives of many young Africans. I became 
responsible for several initiatives and 
interventions in the SKA SA since then,” 
says Loots.

Known currently for her sterling
work on the African Very Long Baseline
Interferometry (VLBI) Network (AVN)
programme, it is under her leadership 
thatthe team recently won a Science 
DiplomacyAward. They were recognised as 
“aninternational science partnership which
has made an outstanding contribution to
advancing African regional cooperation,
integration and development”.

The team working on the Africa 
programme is truly inspirational. It is a 
special and unique group of engineers 
whose ability to do introspection and 

AniTA LooTS  
ASSoCiATE DiRECToR: SKA SA (AfRiCA AnD SpECiAL pRojECTS).

Mandela Day initiative grows into great 
SKA SA volunteer project in Gugulethu

Anita Loots, Associate Director: SKA SA (Africa and Special 
Projects), was recently nominated for the 2016 National Science 
and Technology Forum/South-32 Awards.  Her nomination in 

the category Research or Engineering Capacity Development 
recognises her contribution to Engineering over the last five to  

10 years.  A “veteran” of the SKA SA project, she has been involved  
at the organisation since 2004 in various capacities.

 Growing up in 
Namibia and 

moving to Paarl to 
attend boarding 

school, Loots says 
that she was always 

fascinated by 
graceful structures 

and structural 
design. 

In 2004 she 
returned to South 
Africa where she 

set up a small 
consultancy - with 
the SKA as her first 

small short term 
contract. “The rest is 

history…!”, 
 she laughs.

The world beckoned 
and Loots spread 

her wings to the UK 
where she became 

the Managing 
Director of Quo-Tec 

Limited in 2000, 
a private sector 

consultancy in the UK. 

“I soon joined Liebenberg and Stander 
Consulting Engineers, arguably one of the 

most inspirational structural engineering 
consultancies in South Africa at the time. 

While there as a design engineer, I developed 
a strong interest in materials for structural 

engineering and was recruited by (the then) 
Anglo Alpha Cement as a consultant. 

From there I moved back to Pretoria, where I 
worked at the Council for Scientific and 

Industrial Research (CSIR),” says Loots. 

She studied 
Engineering at 
the University of 

Stellenbosch before 
joining the Dam 

Safety Division at the 
Department of Water 
Affairs in Pretoria for 

a short period. 

A 
project at a daycare 
facility that started as a 
Mandela Day initiative, has 
grown into a fully fledged 
volunteer undertaking by 
staff members of SKA SA.

The Mivuyo Project has 
blossomed into a project where several 
members of SKA SA gather over weekends 
to help build a classroom and amenities for 
children.

“The project started when Norah 
Mogakwe, an Electronics Technician at 
SKA SA, suggested that we choose the 
Mivuyo créche in Barcelona, an informal 
settlement located on an old landfill 
site between the N2 and Gugulethu. The 
principal, Landelwa Dlakavu, provided a 
day care service for about 100 children, 
all 5 years old or younger, on a property 
in the area and was in need of help with 
infrastructure and other resources,” 
says Andrew Martens, a member of the 
MeerKAT digital back-end engineering 
team at SKA SA.

This is how it came about that the 
Mivuyo Educare Centre was chosen 
in 2014 as a 67 minutes for Mandela 
initiative, celebrated annually in South 
Africa on 18 July. “Staff members at 
SKA SA were asked to participate in a 
community outreach project, which was 
the Centre, and about 800 kilograms of 

food in 15 boxes and party packs for the 
children were donated,” says Mogakwe.

Yet, it soon became clear that the 
project needed to extend beyond those 
first 67 minutes, inspiring the staff 
members to dedicate more time to help 
with building a new classroom. A new piece 
of land was acquired and building started 
in earnest soon after.

“Our short term plan is to complete the 
classroom. The medium term plan is to add 
toilets, water and supply the school with 
teaching aids and toys, among other things. 
In the longer term we would like to add 
more classrooms, a kitchen and possibly an 
office or sick room,” says Martens.

Every few weeks a couple of staff 
members work on the project over a 
weekend or whenever they can spare the 
time. Martens says that great progress 
has been made since they first started: 
“We have raised money for and bought 
mattresses for the kids to sleep on, bought 
a piece of land adjacent to the one the 
principal had, to make the school larger, 
built a fence around the site for security 
and safety of the kids, we have almost 
finished a classroom; and we have had two 
meetings with officials from the City of 
Cape Town to request help with various 

parts of the project, especially sanitation,” 
says Martens.

Ofaletse Mokone, Software Engineer: 
Control and Monitoring at SKA SA, 
regularly lends a hand to help build: “My 
involvement so far has been in planning, 
building the fence and building a day care 
structure. I would be grateful if we can 
build a suitable place for the children to 
learn,” says Mokone.

Dlakavu says that she saw a need in 
the area and started the day care facility 
in 2009 with 48 children. “I would see 
that parents did not know where to leave 
their children while they are at work and 
I decided to help because I have always 
worked with children in my previous jobs,” 
says Dlakavu. “SKA SA has helped a lot and 
I appreciate their ongoing assistance,” she 
continues.  

Martens says they need all the help they 
can get to finish the project and provide 
ongoing support: “We mostly need money, 
but it would be good if people could 
commit their time and effort to help. The 
kids will benefit the most,” says Martens.

adapt to deliver complex systems under 
sometimes challenging circumstances 
never fails to inspire me. It is a testimony 
to the good fundamental training our 
universities give to engineers. We embrace 
the diversity in the team and on the 
continent and glean knowledge from each 
other, love and care about Africa and its 
beautiful people. We have a tremendous 
drive to make a difference,” says Loots  
of her team.

The NSTF nomination humbled her, 
she says. “It is a humbling and somewhat 
overwhelming experience to be recognised 
through this nomination. Dr. Rob Adam, 
SKA SA Project Director nominated me – I 
would never have ‘volunteered’ or entered 
of my own accord. Throughout my career, I 
have stood on the shoulders of giants many 
times and it is due to the opportunities 

that I have been given by them that I have 
been able to make a difference,” she says.

Loots feels strongly that women 
should be more involved and continue to 
be involved in science, technology and 
engineering in South Africa. “There are 
many challenges on the continent that 
can only be addressed by well-trained and 
dedicated scientists, technologists and 
engineers.”

“Females pursuing careers in these 
fields often bring a different perspective 
because they have a natural instinct to 
nurture and be selfless. Any woman who 
has a passion for science, technology 
and engineering and the impact it could 
have should be able to make exciting 
contributions to our society and be able to 
rise to the top of the disciplines that they 
work in,” Loots concludes.

“Females pursuing careers in these fields often 
bring a different perspective because they have 
a natural instinct to nurture and be selfless. Any 
woman who has a passion for science, technology 
and engineering and the impact it could have 
should be able to make exciting contributions to 
our society and be able to rise to the top of the 
disciplines that they work in,” loots concludes.

Construction progresses well on the new  
Mivuyo créche in Gugulethu, Cape Town.  
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T
ablet training has helped in 
maintaining discipline in the 
classroom and keeping the 
learners busy, says teachers 
who have completed tablet 
education training.

The 17 teachers from Carnarvon High 
School graduated after completing the 
Information Communication Technology 
for Rural Education (ICT4RED) tablet 
integrated training.

The course is part of the Teacher 
Professional Development course, which 
was provided through a partnership with 
SKA SA, the Department of Science and 
Technology and the Council for Scientific 
and Industrial Research (CSIR) Meraka 
Institute.

The ICT4RED training was piloted in 
2013 when the CSIR provided multimedia 
tablets and training to 160 teachers at 
11 schools in the Eastern Cape as part of 
a project that aims to develop a mobile 
teaching model that can be applied 
countrywide. The one-year pilot phase 
saw 16 teachers at Arthur Mfebe Senior 
Secondary School in Cofimvaba trained in 
using digital content on tablets to support 
traditional teaching and learning.

The training for the teachers at 
Carnarvon High School was another first 
for the initiative: it was the first time that 
the training was provided in Afrikaans. 
“This in itself was a challenge as quite a 
few of the mobile terminology terms just 
do not exist in Afrikaans and we had a lot 
of fun with “innovative” translations,” says 
Adéle Botha, Principal Researcher:  Next 
Generation Mobile and ICT Systems at the 
CSIR Meraka Institute.

Five of the teachers who completed the
training were chosen to present the 
strategies that they enjoyed most while
implementing the course material 
in their classrooms. Seven of the 
teachers  also received merit 
awards for their achievements 
on the course.

“Using tablets in the 
classroom helps with discipline 
and keeps them busy. They 
interact, play and have fun 
while learning,” says Mariette van 
Schalkwyk, a Mathematics Literacy 
teacher for Grades 10 to 12. 

Carnarvon teachers  
embrace technology 

Itumeleng Molefi, the Natural Science 
teacher for Grade 9 and the Physical 
Science teacher for Grades 11 and 12, 
says that he created a game on the tablet 
to assist in explaining science to the 
learners. 

“They really struggled to remember 
the most basic of concepts. I designed a 
quiz game of Jeopardy! on the tablet by 
creating three boxes with questions and 
evaluated the groups while they answered 
the questions based on the concepts 
that I have introduced in the classroom 
previously,” says Molefi.

The teachers agreed that the training 
was a lot of fun and that the tablets were 
very motivating to the learners. Except 
for some suffering from “techno-phobia”, 
they are now convinced of the value of 

using technology in their 
classrooms. 

*	Itumeleng	Molefi	has	been	selected	to	attend	this	year’s	High	School	
Teacher	Programme	(HST2016),	which	takes	place	at	CERN	in	Geneva	

from	Sunday,	3	July	to	Saturday,	23	July	2016.	He	is	part	of	a	group	of	
about	50	teachers	from	more	than	35	countries	attending	the	programme.	

He	was	appointed	in	2014	to	teach	mathematics	and	science	to	Grades	9	-	12		
at	Carnarvon	High	School	due	to	a	partnership	between	SKA	SA	and	Teach	SA.

“I am now comfortable with my tablet 
and would like to campaign for more 
tablets and mobi-kits for the learners,” 
says Simeon Steynberg, Grade 10 - 12 
Applied Computer Technology teacher and 
Network Administrator at Carnarvon High 
School.

SKA SA shines  
in reaching out  
to communities

Square Kilometre Array South 
Africa has participated in various 

outreach activities over the 
period since the beginning of  
2016, promoting science and 

technology to varied audiences.

3   Science Tube  
8-11 February 2016  
(Kimberley and Carnarvon)
Science Tube, also known as the Science 
Without Borders Festival, was held from 
8 - 11 February 2016 at the Mayibuye 
Multipurpose Centre in Galeshewe, 
Kimberley. The festival is aimed at 
breaking borders between science and 
the community by rebuilding a culture of 
learning beyond limits.

Two days of the festival were 
dedicated to running public engagement
programmes in Carnarvon. SKA SA 
optical fibre trainee interns hailing from 
Carnarvon and surrounds, MacCalvin 
Kariseb, Lourence Malan, Samantha 
Pieterse and Austin Julius, were roped 
in to talk to learners and young people 
about study and career opportunities 
within SKA SA.

5  Hip-Hop Science Spaza 
22 - 25 February 2016
Popular hip-hop artist iFani entertained 
learners and members of the community 
in Carnarvon on 25 February 2016, after 
a week-long Science Spaza was held at 
Carnarvon Primary School.

Hip-Hop Science Spaza and SKA SA 
collaborated on the event to bring the 
youth, astronomers and hip-hop music 
enthusiasts together to advance scientific 
engagement and development in the 
community.

4  SKA SA takes part in  
Eding! International Festival

SKA SA recently participated in the 
Eding! International science festival which 
took place from 18 to 22 April 2016 at the 
Polokwane Showgrounds in Limpopo. 

The five-day science festival was an 
interactive activity based platform for 
educating, celebrating and exploring 
science and technology with the aim of 
inducing the love of science and technology 
careers among youth and the general 
public.

1  SciFest Africa  
2-8 March 2016
The 20th edition of Scifest Africa was a 
celebratory affair and SKA SA was one of the 
key exhibitors. The event took place from  
2 - 8 March 2016 at the 1820 National Settlers 
Monument in Grahamstown under the theme 
A matter of time, exploring the creation, 
measurement, depiction, experience and the 
end of time among others. 

Partnering with HartRAO and Rhodes 
University, SKA SA’s participants engaged 
learners at the exhibition stand, demonstrating 
how radio telescopes worked, how to build a 
mini-telescope, running a live interferometer 
demonstration and talking about study options 
and careers in physics and astronomy.

2  Science Circus Africa -  
Dr. Graham Walker
One of the world’s foremost scientists, 
synonymous with making science fun and 
entertaining for kids, Dr. Graham Walker, visited 
the SKA SA site in the Northern Cape as part of 
his Science Circus Africa tour.

This was coupled with visits to Carnarvon, 
Sutherland and Williston, where he staged 
interactive and entertaining science shows for 
school children in the towns.

FRONT: Neovi Makok, Brian Goliath, 
Connie Joubert, lorraine Snyman, Mervyn 
Abrahams. BACK: Simeon Steynberg, 
Adéle Botha (CSIR), Maggie Verster 
(CSIR), Keneilwe Moremi (CSIR), Hendrik 
Robyn, Itumeleng Molefi, Patricia le Roux, 
Nickolaas van Wyk, Fatimah Nyama, Nolan 
Stevens, Mariette van Schalkwyk, Juanita 
Slaverse and Werner Meyer.

TOP ROW: Hip-Hop 
science spaza, eding! 
International Festival; 
and Science Tube. 

BOTTOM ROW: Science 
Tube and SciFest Africa. 
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n a bid to drive interest in data 
science, SKA SA joined forces with 
a number of industry partners that 
includes Tracker Connect Pty Ltd, 
IBM, Oracle, Microsoft and Capitec 
Bank, amongst others to host the 

first ever Big Data Careers event in 
South Africa in 2015. 

The event showcased the ever 
increasing role of data scientists in 
global research projects such as the 
SKA, as well as their future need within 
industry and the financial sectors.

Through this event the students 
were exposed to vibrant presentations 
by industry and academic research 
partnering organisations. Microsoft 
contributed to the event through a 
hands-on training session with the 
students that demonstrated some 
of their data analytics software. In 
addition, students worked on a data 
project that was presented at the end 
of the event. Prizes were awarded to 
the best project presentations which 
were sponsored by Tracker Pty Ltd.

“I hope to one day work as a data 
scientist at the SKA SA or a big 
research organisation,” commented 
Heidi Hlungwani, a Data Science student 

SKA SA partners to develop 
professionals in Big Data Study 

with  
SKA SA
Several SKA SA 
bursary calls for 
applications for 
2017 have been 
issued. For more 
information visit 
www.ska.ac.za

Doctoral and Masters 
bursaries: Apply  
by 29 July 2016

Supervisors’ call for 
Research project 
proposals (phD and 
MSc research): Apply 
by 29 July 2016

undergraduate and 
Honours Bursary 
programme: Apply  
by 19 August 2016

undergraduate Block 
Grant programme: 
Apply by  
19 August 2016

national Diploma 
Bursary programme: 
Apply by  
31 August 2016

National Certificate 
Bursary programme: 
Apply by  
15 September 2016

The		students	that	participated	in	the	first	Big	
Data	Careers	event	held	by	SKA	SA	in	2015.	

Visitors @ SKA SA

The South African Ambassador to italy, 
Her Excellency Ms nomatemba Tambo 
and the italian Ambassador in South 
Africa, His Excellency Pietro giovanni 
Donnici visited the SKA South Africa 
losberg site outside Carnarvon in the 
northern Cape.

lory Wingate, the Director of Program 
Management Development at the national 
radio Astronomy observatory (nrAo) 
in the USA visited the SKA SA site in the 
northern Cape.

Directorate-general for research and 
innovation at the European Commission, 
Dr. Cristina russo, together with nienke 
buisman, Policy officer: Science, 
Technology and innovation Cooperation 
with Africa at the European Commission; 
and Francois Davel, from international 
Cooperation and resources in the 
Department of Science and Technology, 
took a tour of the SKA SA facilities.

Chairperson of the breakthrough Prize 
Foundation and the Foundation’s 
breakthrough initiatives, Dr. Pete Worden, 
presented a lecture for SKA SA on 
Tuesday, 31 May 2016, titled The search 
for life in the Universe: The breakthrough 
initiatives.

Minister of Science and Technology naledi 
Pandor visited the SKA SA offices as part 
of a media engagement event with the 
independent Media group. 

Dame Judith Anne Macgregor, british  
High Commissioner to South Africa.

A delegation including members of the 
China Electronics Technology group 
Corporation and the 54th research 
institute of the China Electronics 
Technology group Corporation visited 
SKA SA earlier this year. The delegation 
included Mr Hu Aimin, Vice-President of 
the China Electronics Technology group 
Corporation; Mr li Jinxiang, Deputy 
Chief Engineer of the China Electronics 
Technology group Corporation; Mr 
Wang Feng, Vice-President of the 54th 
research institute of the China Electronics 
Technology group Corporation; and Dr. Du 
biao, Deputy Chief Engineer at the 54th 
research institute of China Electronics 
Technology group Corporation.

 

SKA SA has hosted several 
high profile visitors in 
recent months. 
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from Sol Plaatje University. “We are very 
grateful for this opportunity and we 
will take this inspiration back with us to 
Kimberley.”

The next Big Data Careers event 
will take place on 7 and 8 September 
2016 at Sol Plaatje University (SPU) 
in Kimberley in the Northern Cape, 
hosting 68 students: 27 first year B.Sc 
Data Science, 24 second year B.Sc 
Data Science and 17 first year B.Sc 
Computer/Mathematical Sciences 
students from Sol Plaatje University. 

The SKA SA is looking at making 
the Big Data Careers event an annual 
occurrence and invites partnerships 
from various organisations who would 
like to demonstrate the importance of 
data scientists within their industry. It 
gives companies and organisations an 
opportunity to showcase the current and 
future role and challenges of Big Data in 
a particular industry or organisation.

Next  big DATA  CArEErS EVEnT  
Kimberley 7 & 8 September  2016 

(Sol Plaatje University) 
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Assembly Integration and 
Verification Consortium

The Assembly, Integration and Verification (AIV) 
work package presents one of nine key elements 

that will make up the SKA1 Telescope.

Whereas the other eight elements 
are tasked with designing key 
components of the SKA1 Telescope, 
the AIV element is tasked to perform 
all necessary planning to integrate 
these key components into a 
telescope system that meets the 
Engineering (Level-1) Requirements.

SKA1 MID  
(located in 

South Africa) 
+ 

SKA1 LoW 
(located 

in Australia)

The SKA1 
Telescope 

= 

SKA1 MID  
will consist of approximately 

133  

PlUS a further  

64

SKA1 MID 
Dishes,

MeerKAT 
Precursor 
Dishes.

~125,000  

AntennAS
spread between

  512 stations

The AIV work package therefore 
includes the planning for integrating 
the MeerKAT Precursor into the SKA1 
MID Telescope. 

MeerKAT integration  
into SKA1 MID

The integration 
of the MeerKAT 

Precursor 
into SKA1 MiD 

is currently 
planned towards 

the end of the 
Construction 
Phase, after 

MeerKAT has 
been operational  

for a number  
of years.


