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HERA
The HERA (Hydrogen Epoch of Reionisation Array) radio telescope will 
be instrumental in detecting the distinctive signature that would allow 

astronomers to understand the formation and evolution of the very first 
luminous sources: the first stars and galaxies in the Universe.

KAT-7
The seven-dish MeerKAT precursor array, KAT-7, 

is the world’s first radio telescope array consisting of 
composite antenna structures.

SKA IN AFRICA
Thousands of SKA antenna dishes will be built in South Africa 

(in the Karoo, not far from the Northern Cape town of Carnarvon), 
with outstations in other parts of South Africa, 

as well as in eight African partner countries.

C-BASS
The C-Band All Sky Survey project (C-BASS) 

is a project to map the sky in microwave 
(short-wavelength radio) radiation.

KUTUNSE
The antenna in Kutunse, Ghana, which is part of the

 SKA African Very Long Baseline Interferometry 
(VLBI) Network (AVN). 

MeerKAT
The South African MeerKAT radio telescope is a precursor to the 

Square Kilometre Array (SKA) telescope and will be integrated 
into the mid-frequency component of SKA.
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02  FOREWORD

FOREWORD
I	 would	 like	 to	 begin	 by	 congratulating	 Minister	 Naledi	
Pandor	 following	 the	 2017	 AAAS	 Award	 for	 Science	
Diplomacy	 being	 conferred	 upon	 her.	 	 We	 in	 SKA	 SA	
have	 been	 the	 happy	 and	 proud	 beneficiaries	 of	 her	 pre-
eminence	in	this	domain	and	remain	deeply	appreciative	of	
all	that	she	has	done	for	our	project.	

We	are	more	than	halfway	through	erecting	the	64	MeerKAT	
antennas.	 No	 fewer	 than	 37	 antennas	 are	 standing	 tall	
at	 the	 Losberg	 site	 in	 the	 Karoo.	 This	 is	 no	 mean	 feat	 -	
six	 months	 ago	 we	 had	 16	 instruments	 up	 and	 running	
producing	 the	 very	 first	 images.	 The	 First	 Light	 images	
were	announced	and	shared	from	site	with	the	world.	We	
are	eternally	grateful	to	the	entire	SKA	SA	team,	especially	
the	scientists	and	engineers,	who	worked	so	hard	to	make	
this	possible.	You	can	read	more	about	it	on	page	3.

Early	 science	 	 with	 MeerKAT	 will	 begin	 later	 this	 year	
following	 the	 completion	 of	 the	 32	 antenna	 AR2,	 and	 full	
science	 operations	 will	 commence	 next	 year	 after	 the		
commissioning	of	AR3	by	April	2018.	

The	 antenna	 in	 Kutunse,	 Ghana,	 which	 is	 part	 of	 the	
African	Very	Long	Baseline	Interferometry	(AVN)	network,	
will	be	 launched	within	 the	next	 few	months.	The	project	
has	 progressed	 	 in	 recent	 months,	 and	 we	 look	 forward	
to	 the	official	 launch,	 the	 timing	of	which	will	depend	on	
the	diaries	of	Ministers,	and	to	declare	it	ready	for	science	
observations.	

In	 this	 issue	 we	 also	 bring	 you	 news	 about	 our	 recent	
outreach	 activities	 which	 is	 such	 an	 important	 part	 of	
creating	 awareness	 about	 SKA	 SA	 and	 cultivating	 an	
understanding	of	science	and	technology	among	our	young	
South	Africans.	Through	the	outreach	programme	at	SKA	
SA,	we	also	put	them	in	touch	with	well-known	scientists	-	
read	more	on	pages	16	to	20.	

The	 Human	 Capital	 Development	 Programme	 at	 SKA	 SA	
hosted	 its	 11th	 Postgraduate	 Bursary	 Conference	 at	 the	
end	 of	 2016.	 The	 programme	 expands	 each	 year	 -	 since	
its	inception,	we	have	awarded	815	grants	from	which	120	
students	 graduated	 with	 Master’s	 degrees,	 60	 completed	
doctoral	studies	and	70	studied	as	postdoctoral	fellows	at	
various	institutions.

We	hope	you	enjoy	reading	this	issue	of	SKA	SA	News.	

Dr Rob Adam 
SKA	SA	Managing	Director	
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The	 Minister	 of	 Science	 and	 Technology,	 Naledi	 Pandor,	
made	 the	announcement	on	16	July	2016	 that	 the	MeerKAT	
telescope	reached	an	important	milestone.	
	
“THROUGH MEERKAT THE COUNTRY PLAYS A KEY 
ROLE IN THE DESIGN AND DEVELOPMENT OF 
TECHNOLOGY FOR SKA.”

Minister	 Pandor	 visited	 the	 SKA	 site	 together	 with	 21	
Deputy	 Ministers	 and	 several	 members	 of	 the	 Presidential	
Infrastructure	 Coordinating	 Committee	 (PICC)	 to	 see	 the	
progress	on	the	MeerKAT	radio	telescope.	

It	 was	 also	 an	 opportunity	 to	 announce	 that	 the	 first	 16	
antennas,	of	the	eventual	64	which	will	comprise	the	MeerKAT	
radio	telescope,	are	ready	to	do	science	research.	

The	first	image	of	the	Universe	which	was	taken	with	MeerKAT	
was	also	announced,	which	shows	that	the	telescope	can	now	
be	counted	among	the	best	science	instruments	in	the	world.
“The	 MeerKAT	 project,	 in	 which	 we	 have	 already	 invested		
R3.5	 billion,	 is	 one	 of	 18	 mega	 infrastructure	 projects.	
Infrastructure	 plays	 a	 critical	 role	 in	 realising	 our	 aim	 of	
job	 creation	 and	 stimulate	 economic	 growth,”	 said	 Minister	
Pandor.

“The	SKA	project	is	one	of	two	mega	projects	which	falls	under	
the	PICC,	named	‘strategic	knowledge	integrated	projects’.	We	
are	also	here	to	show	the	world	what	science	is	possible	with	
MeerKAT	16,”	Minister	Pandor	added.	

The	 AR1	 announcement	 coincided	 with	 the	 announcement	
of	 the	 first	 images	 of	 the	 Universe	 taken	 with	 MeerKAT,	
which	show	that	more	than	1300	galaxies	can	be	seen	 in	the	
distant	Universe,	compared	to	70	known	in	this	location	prior	
to	MeerKAT.	The	images	were	taken	in	a	small	part	of	the	sky	
comprising	about	0.01%	of	the	entire	celestial	sphere.	

It	 is	 the	 first	 remarkable	 scientific	 milestone	 reached	 by	
MeerKAT,	 which	 will	 eventually	 be	 integrated	 in	 the	
international	SKA.

“The	 announcement	 of	 the	 first	 results	 is	 an	 important	
milestone	 for	South	Africa.	MeerKAT	plays	a	key	 role	 in	 the	
design	 and	 development	 of	 technology	 in	 South	 Africa	 for	
SKA.	 The	 South	 African	 team	 of	 more	 than	 200	 scientists,	
engineers	and	technicians,	in	cooperation	with	industry,	local	
and	 international	 universities	 and	 institutions,	 designed	 the	
technology	 and	 systems	 for	 MeerKAT,”	 said	 Dr	 Rob	 Adam,	
SKA	SA	Managing	Director.	
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MEERKAT AR1: 
“WORLD CLASS SCIENCE IS POSSIBLE”

The Minister of Science and Technology, Naledi Pandor, and Dr Rob Adam, SKA SA Managing Director, 
together with some of the members of the delegation of Deputy Ministers and members of 

the Presidential Infrastructure Coordination Committee visiting the SKA site on 16 July 2016. 

IMAGE 1:	MeerKAT	First	Light	 image.	
Each	white	dot	represents	the	intensity	
of	radio	waves	recorded	with	16	dishes	
of	the	MeerKAT	telescope	in	the	Karoo	
(when	completed,	MeerKAT	will	consist	
of	64	dishes	and	associated	systems).	
More	 than	 1300	 individual	 objects	 –	
galaxies	 in	 the	distant	Universe	–	are	
seen	in	this	image.	IMAGE 2:	Montage	
of	MeerKAT	First	Light	radio	image	and	
four	zoomed-in	insets.	The	two	panels	
to	the	right	show	distant	galaxies	with	
massive	 black	 holes	 at	 their	 centres.	
At	lower	left	is	a	galaxy	approximately	
200	 million	 light	 years	 away,	 where	
hydrogen	gas	is	being	used	up	to	form	
stars	in	large	numbers.	IMAGE 3:	View	
showing	10%	of	the	full	MeerKAT	First	
Light	 radio	 image.	 More	 than	 200	
astronomical	 radio	 sources	 (white	
dots)	 are	 visible	 in	 this	 image,	 where	
prior	to	MeerKAT	only	five	were	known	
(indicated	by	violet	circles).	This	image	
spans	 about	 the	 area	 of	 the	 Earth’s	
moon.	 IMAGE 4:	 Higher-resolution	
version	of	lower-right	panel	in	IMAGE	2.		
This	 view,	 covering	 about	 1%	 of	 the	
full	MeerKAT	First	Light	image,	shows	
a	 “Fanaroff-Riley	 Class	 2”	 (FR2)	
object:	 a	 massive	 black	 hole	 in	 the	
distant	Universe	(matter	falling	into	it	
produces	the	bright	dot	at	the	centre)	
launching	 jets	 of	 powerful	 electrons	
moving	 at	 close	 to	 the	 speed	 of	 light	
that	 emit	 radio	 waves	 detected	 with	
MeerKAT’s	sharp	view	of	the	radio	sky	
(thin	lines	connecting	the	central	dot	to	
the	 brighter	 lobes	 of	 radio	 emission).
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Professor	 Mario	 Santos	 from	 the	 University	 of	 the	 Western	
Cape,	 was	 invited	 to	 speak	 at	 the	 Kavli	 Prize	 Symposium	
on	 Astrophysics	 which	 was	 held	 in	 Oslo,	 Norway,	 in		
September	2016.	

The	 Kavli	 Prize	 Symposium	 on	 Astrophysics	 took	 place	 in	
conjunction	with	the	occasion	of	the	fifth	Kavli	Prize	award.

The	Kavli	Prize	Symposium	on	Astrophysics	aims	at	reflecting	
the	state	of	the	art	and	current	scope	of	Astrophysics,	bringing	
together	the	foremost	scientists	actively	working	in	the	field.	

The	title	of	Professor	Santos’	lecture	was	Probing	the	Large	
Scale	Structure	of	the	Universe	at	radio	wavelengths.

“With	the	new	generation	of	radio	telescopes	coming	online,	
in	 particular	 MeerKAT	 and	 the	 future	 SKA1-MID	 in	 South	
Africa,	 observations	 at	 radio	 wavelengths	 are	 opening	 a	
new	 observational	 window	 for	 Cosmology.	 In	 particular	 we	
will	 be	 able	 to	 observe	 huge	 numbers	 of	 galaxies	 across	
the	 sky	 (almost	 a	 billion	 with	 SKA1-MID);	 and	 observe	 the	
sky	 	 distribution	 of	 neutral	 hydrogen	 across	 cosmic	 time,”		
says	Santos.	

“These	two	‘tracers’	will	provide	a	picture	of	the	distribution	
of	matter	in	the	Universe	across	scales	much	larger	than	the	
size	of	single	galaxies.	Basically	it	will	tell	us	how	dark	matter	
is	spread	across	the	Universe.	With	the	observation	of	neutral	
hydrogen	in	particular,	we	will	be	able	to	make	a	‘large	scale	
movie’	of	the	Universe	since	we	can	get	information	on	position	
and	time.	This	measurement	will	give	us	crucial	information	
about	 Cosmology,	 such	 as	 the	 nature	 of	 dark	 energy,	 the	
characteristics	of	the	primordial	seeds	in	the	Universe	or	how	
smooth	the	Universe	really	is,”	he	continues.

The	one-day	symposium	took	place	two	days	after	 the	Kavli	
Prize	 Award	 Ceremony.	 The	 late	 Fred	 Kavli	 (1927-2013),	 a	
Norwegian-born	 US	 citizen,	 was	 a	 physicist,	 entrepreneur,	
business	 leader,	 innovator	 and	 philanthropist	 dedicated	 to	
supporting	research	and	education	that	has	a	positive,	long-
term	impact	on	the	human	condition.	

He	 instituted	 three	 prizes,	 US$1	 million	 dollars	 each,	 in	
Astrophysics,	 Nanoscience	 and	 Neuroscience.	 The	 prizes	
are	awarded	annually	by	the	Norwegian	Academy	of	Science	
and	Letters,	in	cooperation	with	the	Kavli	Foundation	and	the	
Norwegian	Government.		These	prizes	plus	the	symposia	are	
part	 of	 a	 project	 to	 promote	 basic	 research	 as	 an	 intrinsic	
element	 of	 human	 nature	 and	 culture,	 which	 will	 create	
progress	 in	 technology,	 medicine	 and	 welfare.	 Kavli	
established	 the	 prizes	 because	 he	 believed	 that	 “practically	
everything	we	touch	in	our	daily	lives	has	been	developed	or	
improved	through	basic	research.”

The	 2016	 Kavli	 Prize	 in	 Astrophysics	 is	 shared	 between		
Ronald	 W.P.	 Drever	 and	 Kip	 S.	 Thorne,	 both	 from	 the		
California	 Institute	of	Technology,	USA,	and	Rainer	Weiss	of	
the	Massachusetts	Institute	of	Technology,	USA.	They	received	
the	prize	“for	the	direct	detection	of	gravitational	waves.”

SANTOS SPEAKS AT 

KAVLI PRIZE SYMPOSIUM 
IN NORWAY  

04  NEWS

Professor Mario Santos
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The	 SKA	 SA	 website	 (www.ska.ac.za)	 is	 the	 runner-up	 in	
the	 SA	 Publication	 Forum	 Awards	 2016	 for	 Best	 Corporate	
Website.	The	winner	in	the	category	is	Sanlam	Reality,	while	
the	second	runner-up	is	The	Fisher	Agency.

The	judges’	comments	were	as	follows:

“THE PURPOSE OF THE SITE IS CLEAR AND IT 
STATES A SPECIFIC MISSION AND MESSAGE. 
THE CONTENT IS EXTREMELY USEFUL AND THE 
QUALITY OF CONTENT IS OUTSTANDING. THE SITE 
RESONATES IN MEMORY AND GIVES THE USER 
A REASON TO RETURN. IT HAS MULTI-SENSORY 
APPEAL AND A CREATIVE USE OF RESOURCES”.

"The	 website	 is	 highly	 accessible,	 it	 loads	 quickly,	 and	 is	
viewable	in	different	browsers,	operating	systems	and	monitor	
resolutions.		The	design	is	visually	appealing,	readable,	easy	

to	navigate,	and	reinforces	the	purpose	of	the	site	while	giving	
it	a	unified	look	and	feel.

The	technology	used	adds	to	the	purpose	of	the	site.	The	site	
uses	new	technologies	and	the	multimedia	nature	of	the	Web	
to	allow	user	interactivity.

The	 website	 is	 distinguishable	 from	 other	 websites	 through	
strong	 branding	 and	 is	 distinct	 and	 memorable	 and	 gives	
an	 excellent	 over-all	 impression.	 The	 branding	 keeps	 the	
user	engaged	with	the	organisation	and	creates	a	 feeling	of	
familiarity.

There	is	clarity	of	grammar	and	use	of	language	simplification	
of	 complex	 components,	 use	 of	 synopsis	 and	 summaries.
There	 is	 clear	 visibility	 of	 functions,	 usability,	 steps	 to	
destination	and	readability.	There	is	an	absence	of	dead	ends	
and	outdated	pages.”	

NEWS 05

SKA SA WEBSITE 
RUNNER-UP IN SA PUBLICATION FORUM AWARDS 2016

Dr Rob Adam, Managing Director of SKA SA,  
signs the IBM Research - Africa agreement with  
Dr Solomon Assefa, Director of IBM Research - Africa.

IBM and SKA SA collaborates on 
development of unsupervised algorithms

IBM	scientists	are	collaborating	with	SKA	South	Africa	(SKA	
SA)	 on	 the	 development	 of	 unsupervised	 algorithms	 which	
can	 serendipitously	 make	 groundbreaking	 astronomical	
discoveries	 by	 revealing	 hidden	 structures	 and	 finding	 new	
types	of	objects	such	as	pulsars,	black	holes	and	quasars.

Scientists	expect	to	eventually	apply	the	cognitive	technology	
to	 other	 applications	 including	 the	 development	 of	 new	
pharmaceuticals	and	genomics.	IBM	and	SKA	SA	have	signed	
an	agreement	to	explore	the	advancement	of	this	technology	
and	 to	 lead	 major	 knowledge	 development	 in	 data	 science	
over	the	next	decade.

“
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The	 Square	 Kilometre	 Array	 South	 Africa	 and	 SAEON	 have	
entered	 into	 a	 memorandum	 of	 understanding	 (MoU)	 which	
recognises	that	SAEON’s	research	mandate	aligns	with	SKA	
SA’s	 information	 needs	 for	 environmental	 management	 -	
representing	mutual	value	addition.

SKA	 is	 a	 mega-science	 infrastructure	 project	 requiring	
collaboration	across	many	institutions	and	partner	countries.	
Both	 South	 Africa	 and	 Australia	 were	 awarded	 the	 bid	 to	
host	 the	 SKA,	 which,	 once	 completed,	 will	 be	 the	 largest	
radio	 telescope	 in	 the	 world.	 Following	 a	 rigorous	 selection	
process,	approximately	130	000	hectares	of	land	in	the	Karoo	
near	Carnarvon	was	eventually	chosen	as	South	Africa’s	host	
site	for	the	SKA.

Both	SKA	SA	and	SAEON	are	business	units	of	 the	National	
Research	 Foundation	 (NRF),	 a	 government	 agency	 of	 the	
Department	of	Science	and	Technology	(DST).	SKA	SA	is	in	the	
process	 of	 acquiring	 the	 land	 required	 for	 placing	 the	 radio	
telescope	 as	 well	 as	 the	 buffer	 zones	 surrounding	 the	 core	
that	 will	 ensure	 that	 the	 telescope	 is	 protected	 from	 radio	
frequency	interference.

Terrestrial science challenge

Managing	a	large	area	of	the	Upper	Karoo	is	a	very	different	
proposition	from	looking	into	deep	space	to	answer	questions	

about	the	origins	and	make	up	of	our	Universe,	but	possibly	an	
equally	challenging	one.	

SAEON	 will	 assist	 SKA	 SA	 with	 this	 terrestrial	 science	
challenge.	 As	 an	 international	 flagship	 science	 project,	 it	 is	
a	key	requirement	that	the	SKA	demonstrates	informed	and	
responsible	 management	 of	 the	 terrestrial	 infrastructure	
on	which	 it	 is	being	built.	SAEON	 is	 tasked	 to	provide	 long-
term	 ecological	 observation	 to	 inform	 climate	 and	 land	 use	
change	 science	 in	 South	 Africa.	 The	 acquisition	 of	 the	 land	
necessary	for	the	SKA	represents	an	opportunity	for	SAEON	
to	establish	a	long-term	ecological	observatory	and	meet	the	
site	management	information	needs	of	the	SKA.

Long-term ecological research

SAEON	 has	 recognised	 the	 potential	 value	 of	 long-term	
ecological	 research	 on	 the	 location	 of	 the	 SKA	 site	 in	 an	
area	 which	 is	 projected	 to	 experience	 large	 amounts	 of	
climate	change	over	the	next	50	years.	This	also	presents	a	
rare	opportunity	 to	study	the	changes	that	are	 likely	 to	 take	
place	when	the	land	use	of	the	area	changes	from	extensive		
farming	 to	 conservation-orientated	 management.	 The	 site	
is	also	an	ideal	benchmark	against	which	to	reference	other	
land	use-related	changes	 that	are	happening	 in	 the	greater		
Karoo	region.

The	 SKA-SAEON	 partnership	 represents	 an	 opportunity	 for	
both	entities	to	create	a	win-win	situation	for	science	in	South	
Africa.	 Research	 results	 will	 assist	 SKA	 SA	 to	 manage	 its	
site	according	to	best-practice	environmental	principles	and	
make	decisions	on	ecological	changes	or	problems	at	the	site	
as	 they	 occur.	 Potential	 issues	 include	 alien	 plant	 control,	
herbivore	and	predator	management	and	associated	changes	
in	veld	conditions.

These	problems	will	require	baseline	data	to	establish	a	status	
quo	 against	 which	 changes	 and	 the	 results	 of	 management	
actions	can	be	measured.

Background	image:	Dr	Simon	Todd
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HOW TERRESTRIAL SCIENCE CAN 
HELP ASTROPHYSICS AT SKA

The	MoU	between	SKA	SA	and	SAEON	sees	the	
establishment	 of	 a	 steering	 committee	

called	SKAEON,	which	will	be	responsible	
for	 the	 management	 and	 coordination	

of	ecological	research	and	monitoring	
at	the	SKA	SA	site.	

SKAEON	will	include	representatives	
from	 both	 organisations	 and	 will	
direct	 the	 management-orientated	

ground-based	 research,	 training	and	
monitoring	at	the	site.

SKAEON
The	 research	 at	 the	 SKA	 site	 will	 be	 integrated	 into	 the	
broader	SAEON	research	and	monitoring	strategy	and	inform	
management	of	the	SKA	as	well	as	broader-scale	science	in	
the	wider	Karoo	region.

The	 presence	 of	 SAEON	 at	 the	 SKA	 will	 increase	 the	 local	
science	 content	 and	 training	 output	 of	 the	 site,	 as	 well	
as	 ensure	 that	 the	 presence	 of	 the	 SKA	 in	 South	 Africa	
generates	 knowledge	 and	 science	 that	 can	 be	 used	 on	 the	
ground	to	benefit	land	users	in	the	surrounding	areas	and	in	
the	country	in	general.

The	SKA-SAEON	partnership	turns	a	potential	headache	into	
an	asset	and	shows	that	through	such	partnerships,	greater	
value	can	be	unlocked	and	realised	through	collaboration.

*This	article	was	authored	by	Dr	Simon	Todd	(SAEON),		
Joh	Henschel	(SAEON)	and	Tracy	Cheetham	(SKA	SA).

Tracy	Cheetham	of	SKA	SA	(left)	and	Professor	Yonah	Seleti	of	the
DST	(centre)	listen	to	Dr	Helga	van	der	Merwe	of	SAEON.	SAEON’s		
Dr	Simon	Todd	can	be	seen	in	the	background.	(Picture:	Joh	Henschel)

LEFT: The	SAEON	team,	Tshililo	Ramaswiela,		
Betsie	Milne,	Helga	van	der	Merwe	and	Marco	Pauw,	

investigate	an	ephemeral	pan		at	the	SKA	site.	
(Picture:	Joh	Henschel)
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The	second	Square	Kilometre	Array	(SKA	SA)	Big	Data	Careers	
day	was	held	in	Kimberley	on	7	and	8	September	2016,	giving	
students	 from	 Sol	 Plaatje	 University	 (SPU)	 in	 Kimberley,	 an	
opportunity	to	network	with	industry	partners.

Held	over	the	two	days	with	the	participation	of	75	students	
in	Data	Science	at	 the	University,	 the	Big	Data	Careers	Day	
involved	 talks	 by	 partners	 such	 as	 Microsoft	 SA,	 Statsoft	
(Dell),	 the	 State	 Information	 Technology	 Agency	 (SITA),	
IBM	 Research	 -	 Africa,	 Barclays	 Africa,	 Siatik	 Systems/
Google	 Cloud	 Platform,	 Nokia,	 the	 South	 African	 National	
Research	 Network	 (SANReN),	 Cisco,	 the	 University	 of	 the	
Witwatersrand,	 the	 University	 of	 Stellenbosch,	 the	 South	
African	Medical	Research	Council,	Tracker;	and	the	Centre	for	
High	Performance	Computing.

The	event,	made	possible	by	funding	from	the	UK-SA	Newton	
Fund,	 was	 opened	 with	 Professor	 Yunus	 Ballim,	 Vice-
Chancellor	of	SPU	delivering	a	welcome	message.

“Sol	 Plaatje	 University	 is	 the	 first	 truly	 South	 African	
university,	 as	 opposed	 to	 an	 Apartheid-era	 university.	 Our	
vision	is	to	establish	an	institution	where	smart	young	people	
choose	SPU	for	a	unique	qualification,”	said	Ballim.

SPU,	after	opening	its	doors	in	2014,	was	the	first	university	in	
the	country	to	offer	a	BSc	degree	in	Data	Science.

The	 students	 were	 also	 welcomed	 by	 Dr	 Bernie	 Fanaroff,	
former	 SKA	 SA	 Project	 Director	 and	 currently	 the	 Strategic	
Advisor	 to	 the	 Project;	 and	 Richard	 Atkinson,	 Science	 and	
Innovation	Officer	at	the	British	Consulate	in	Cape	Town.

The	programme	for	the	two	days	consisted	of	presentations	
by	the	partners	on	careers	in	their	respective	industries	and	
a	networking	session	at	the	McGregor	Museum	in	Kimberley	
on	 day	 one;	 and	 more	 presentations	 and	 practical	 project	
sessions	for	the	students	hosted	by	Cisco,	Siatik	and	Microsoft	
SA	on	day	two.

Dr	 Rob	 Adam,	 SKA	 SA	 Managing	 Director,	 addressed	 the	
partners	at	the	networking	session	at	the	McGregor	Museum.

“Big	 Data	 is	 seen	 as	 the	 area	 with	 the	 largest	 potential	 for	
wider	 benefit	 from	 South	 Africa’s	 involvement	 in	 MeerKAT	
and	 SKA.	 SKA	 South	 Africa’s	 Big	 Data	 Africa	 initiative	 aims	
to	tackle	a	range	of	challenges	in	the	manipulation,	storage	
and	 transfer	of	 very	 large	data	sets	and	 to	develop	skills	 in	
these	 ‘big	data’	areas	on	a	 large	scale	as	part	of	an	Africa-
wide,	 multi-disciplinary	 programme	 that	 bring	 together	
universities,	governments	and	industry,”	said	Dr	Adam.	
	

“South	 Africa	 can	 and	 should	 play	 a	 leading	 role	 in	 the	
global	 big	 data	 economy.	 South	 Africa	 can	 and	 should	 be	 a	
world-leading	centre	for	research	and	machine	learning	and	
cognitive	computing.	The	key	 to	becoming	a	world	 leader	 in	
big	 data	 and	 cognitive	 computing	 is	 to	 train	 our	 best	 young	
people	in	these	areas,”	Dr	Adam	continued.

Students	 had	 three	 hours	 on	 day	 two	 to	 participate	 in	 the	
practical	 projects.	 Representatives	 from	 Cisco	 worked	 with	
second	year	Data	Science	students	in	a	project	that	focussed	
on	 introducing	 students	 to	 the	 Internet	 of	 All	 Things.	 It	
involved	a	hardware	and	software	component	for	students	to	
understand	how	computers	“talk”	or	connect	to	devices.	

Partners	 from	 Google	 worked	 with	 first	 year	 Data	 Science	
students	and	introduced	them	to	the	new	Google	analytical-
cloud	 based-software	 for	 analysing	 large	 data	 sets	 called	
“Big	Query”.

Microsoft	worked	with	first	year	mathematical	and	computer	
science	students	and	introduced	them	to	Microsoft’s	PowerBi	
and	Azure	Machine	Learning	software.			

“I AM INTRIGUED BY SCIENCE AND I SEE IT AS 
A GREAT OPPORTUNITY TO EXPLORE AND DO 
SOMETHING NEW. THIS PROGRAMME IS AMAZING 
AND I HAVE GAINED A LOT OF INSIGHT INTO 
THINGS THAT I DIDN’T KNOW EXISTED, SUCH  
AS BIOINFORMATICS,” SAYS SIPHESIHLE SISHI,  
A 20-YEAR OLD FIRST YEAR DATA SCIENCE 
STUDENT AT SOL PLAATJE UNIVERSITY.

Hailing	from	KwaZulu-Natal,	Siphesihle	says	that	she	would	
like	to	become	a	data	scientist	and	work	for	the	SKA	once	she	
has	completed	her	studies.

Andisani	Nkosi,	a	32-year	old	first	year	Data	Science	student,	
has	 previous	 work	 experience	 in	 Information	 Systems	 and	
studied	at	the	University	of	Cape	Town,	but	felt	that	he	was	not	
applying	his	knowledge	to	his	work	in	operations.

“I	wanted	to	start	afresh	and	I	am	looking	forward	to	getting	
into	the	field	of	data	science.	I	wish	that	initiatives	such	as	the	
Big	Data	Careers	day	would	be	longer	because	the	knowledge	
imparted	 here	 is	 invaluable.	 I	 would	 like	 to	 become	 an	
entrepreneur	and	build	my	industry	know-how,”	said	Andisani.

The	Big	Data	Careers	Day	was	established	under	the	Strategic	
Partnerships	 unit	 of	 the	 Human	 Capital	 Development	
programme	of	SKA	SA.	The	first	such	event	was	launched	in	
September	2015	in	partnership	with	Sol	Plaatje	University.
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“

SCIENTISTS OF  
THE FUTURE RECEIVE 
ADVICE FROM 
INDUSTRY LEFT TO RIGHT:

Andisani	Nkosi,	a	32-year	old	first	year	Data	Science	student	at	Sol	Plaatje	University
Professor	Yunus	Ballim,	Vice-Chancellor	of	Sol	Plaatje	University

Siphesihle	Sishi,	a	20-year	old	first	year	Data	Science	student	at	Sol	Plaatje	University
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2016 INTERNATIONAL 
PULSAR TIMING ARRAY (IPTA) 
CONFERENCE
The	2016	International	Pulsar	Timing	Array	(IPTA)	conference	
was	held	in	Stellenbosch	recently.	The	conference	consisted	
of	 two	 parts:	 the	 IPTA2016	 student	 week	 held	 from		
20–24	June	2016	and	 the	 IPTA2016	science	week	held	 from		
27	June	-	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	 (GW)	 through	 the	 long-term	 monitoring	 of	 several	
millisecond	pulsars.

The	 student	 workshop	 included	 a	 number	 of	 lectures	 and	
hands	 on	 activities	 aimed	 to	 familiarise	 participants	 with	
the	various	tools	used	in	detecting	gravitational	waves	from	
pulsar	observations.

SOUTH AFRICAN INSTITUTE 
OF PHYSICS 61ST ANNUAL 

CONFERENCE
The	 61st	 annual	 conference	 of	 the	 SA	 Institute	 of	 Physics	
(SAIP)	 took	 place	 from	 4–8	 July	 2016,	 jointly	 hosted	 by	 the	
Department	 of	 Physics	 and	 the	 Department	 of	 Astronomy	
at	 the	 University	 of	 Cape	 Town.	 The	 conference	 was	 held	
in	 the	 Kramer	 Law	 Building,	 Middle	 Campus,	 University	 of		
Cape	Town.

The	 conference	 was	 preceded	 by	 a	 Winter	 School	 on	 the	
theme	The	Physics	of	the	Early	and	the	Late	Universe.

The	scientific	programme	centred	around	various	discussions	
on	 Physics	 of	 Condensed	 Matter	 and	 Materials;	 Nuclear,	

Particle	and	Radiation	Physics;	Photonics;	Astrophysics;	Space	
Science;	Physics	Education;	Applied	Physics;	Theoretical	and	
Computational	Physics;	and	various	plenaries.

EUROSCIENCE OPEN FORUM 
CONFERENCE 2016
The	Square	Kilometre	Array	(SKA)	was	featured	as	part	of	the	
EuroScience	 Open	 Forum	 (ESOF)	 in	 Manchester,	 UK,	 which	
took	place	from	23–27	July	2016.	

The	 SKA	 took	 an	 active	 role	 in	 the	 opening	 ceremony	 on	
24	 July	 2016	 during	 a	 dedicated	 24	 minute	 slot	 on	 radio	
astronomy	 driven	 by	 Professor	 Brian	 Cox,	 featuring	 a	 live	
video	link	with	Jodrell	Bank	Observatory	near	Manchester,	
home	of	the	SKA	Headquarters,	as	well	as	the	SKA	sites	in	
South	Africa	and	Australia.

Dr	Fernando	Camilo,	SKA	SA	Chief	Scientist,	discussed	early	
science	 from	 MeerKAT,	 the	 South	 African	 SKA	 precursor	
telescope.

2016 SKA ENGINEERING MEETING 
The	 2016	 SKA	 Engineering	 Meeting	 was	 hosted	 by	 Square	
Kilometre	Array	South	Africa	(SKA	SA)	from	1–6	October	2016	
at	the	1692	Spier	Conference	Centre	in	Stellenbosch.	

The	2016	SKA	Engineering	Meeting	provided	a	global	overview	
of	 the	 status,	 progress	 and	 way	 forward	 for	 the	 project	 in	
terms	of	science,	governance,	engineering	and	management.

The	 aim	 of	 the	 meeting	 was	 to	 ensure	 that	 the	 project	 is	
clearly	 focused	 on	 the	 issues	 related	 with	 construction	 and	
ensure	that	these	are	identified	and	that	ownership	is	clear.

More	 than	 260	 delegates	 from	 18	 countries	 attended	
25	 plenary	 talks	 and	 85	 timetabled	 meetings,	 including		
48	workshops.	
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CONFERENCES 

Delegates	at	the	2016	International		
Pulsar	Timing	Array	(IPTA)	conference.

The	61st	South	African	Institute	of	Physics	conference		
was	held	at	the	University	of	Cape	Town.
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2016 INTERNATIONAL 
CONFERENCE ON RESEARCH 
INFRASTRUCTURES (ICRI)
SKA	 SA	 participated	 in	 the	 International	 Conference	
on	 Research	 Infrastructures	 (ICRI),	 a	 global	 forum	 in	
the	 Research	 Infrastructures	 domain.	 Providing	 unique	
opportunities	 to	share	 insights	 in	 this	field	 from	around	 the	
world,	ICRI	promotes	international	cooperation.

The	 ICRI	 2016	 took	 place	 at	 the	 Cape	 Town	 International	
Convention	 Centre	 (CTICC)	 from	 3-5	 October	 2016.	
The	 conference	 was	 co-organised	 by	 the	 South	 African	
Department	 of	 Science	 and	 Technology	 (DST)	 and	 the	
European	Commission.

SKA	 SA	 hosted	 a	 panel	 discussion	 during	 one	 of	 the	 ICRI	
fringe	 events	 on	 Data	 Intensive	 Research	 Clouds:	 a	 catalyst	
for	 African-European	 Cooperation	 on	 3	 October	 2016,	 while		
Dr	 Bernie	 Fanaroff,	 former	 SKA	 SA	 Director	 and	 Special	
Advisor	 to	 the	 SKA	 SA	 project,	 participated	 in	 a	 plenary	
session	on	Open	science	and	open	innovation:	harnessing	the	
potential	of	research	infrastructures	later	that	day.

4TH SMEOS CONFERENCE IN 
MPUMALANGA
Dr	 Johan	 Burger,	 Manager:	 Time	 and	 Frequency	 Systems	
in	 the	 Digital	 Backend	 team	 at	 SKA	 SA,	 attended	 the	 South	
African	 4th	 SMEOS	 2016	 conference	 which	 was	 held	 in	
the	 Kruger	 National	 Park	 in	 Skukuza,	 Mpumalanga.	 The	
conference	 focussed	 on	 the	 field	 of	 Sensors,	 Micro-electro-
mechanical	systems	(MEMS)	and	Electro-Optical	Systems.

It	 is	 an	 international	 sensor,	 micro	 electromechanical	 and	
electro-optical	 system	 conference	 of	 the	 Society	 of	 Photo-
Optical	Instrumentation	Engineers	(SPIE).

SKA	SA	conducted	an	oral	and	poster	presentation,	chaired	a	
plenary	session	and	reviewed	papers	for	the	conference.

SKA	 SA	 presented	 a	 poster	 titled	 Measuring	 Sub-PS	
propagation	 delays	 over	 optical	 fibre	 links	 using	 radio	
frequency	photonics	components.	

This	 explained	 the	 key	 results	 on	 part	 of	 the	 system	
demonstrator/method	 for	 qualification	 of	 RFN/KFN/AFN	
phase	deviation	presented.

“During	 the	oral	presentation,	which	was	attended	by	about	
50	 people,	 there	 was	 much	 interest	 in	 the	 project	 from	 the	
microdevice	engineering	community,	and	the	long	term	roll-
outs	 including	 into	 the	 SKA1	 and	 SKA2	 phases,”	 says	 Dr	
Burger.

SKA SA POSTGRADUATE 
BURSARY CONFERENCE 2016

The	 11th	 annual	 SKA	 SA	 Postgraduate	 Bursary	 Conference	
took	place	in	Cape	Town.	The	conference	is	hosted	by	the	SKA	
SA	Human	Capital	Development	Programme.

To	 date	 the	 programme	 has	 provided	 support	 to	 more	 than	
800	undergraduate	and	postgraduate	students,	postdoctoral	
fellows,	university	academics,	as	well	to	students	studying	to	
be	technicians	and	artisans.

Every	year,	since	2006,	the	project	has	hosted	a	conference	
for	 the	 SKA	 SA-supported	 postdoctoral	 fellows	 and	
postgraduate	students.

The	 conference	 aims	 to	 bring	 together	 the	 postdoctoral	
fellows,	postgraduate	students,	supervisors,	radio	astronomy	
scientists	and	engineers	in	Africa,	and	from	elsewhere	in	the	
world,	to	network	with	each	other	and	develop	an	interactive	
community	 around	 MeerKAT,	 the	 SKA	 in	 Africa,	 and	 other	
radio	astronomy	initiatives.
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AND WORKSHOPS

The	Shared	Sky	exhibition	was	displayed	at	the	2016	
EuroScience	Open	Forum	Conference	held	in	the	UK.

The	SKA	Engineering	Meeting	was	held	at		
Spier	Wine	Estate	in	Stellenbosch,	Cape	Town.
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PRODUCING 
MEERKAT IMAGES 
WITH AN UNLIKELY 
ALGORITHM
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CIRCULAR IMAGE: 
Left to right:	Landman	Bester,	Simon	Perkins,		

Professor	Oleg	Smirnov,	Benjamin	Hugo,	Julien	Girard.		
Front:	Dr	Cyril	Tasse	and	Sphesihle	Makhathini.
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An	 age-old	 complex	 mathematical	 problem	 solved	 by	 an	
unlikely	algorithm	is	part	of	the	secret	behind	the	success	of	
the	MeerKAT	First	Light	 image.	The	algorithm	has	provided	
the	 calibration	 solutions	 necessary	 to	 produce	 artefact-free	
images	from	the	MeerKAT	radio	telescope,	of	which	the	first	
was	issued	recently.	

The	MeerKAT	First	Light	image	of	the	sky,	which	was	released	
in	July	2016	by	the	Minister	of	Science	and	Technology,	Naledi	
Pandor,	 shows	 unambiguously	 that	 MeerKAT	 is	 already	 the	
best	radio	telescope	of	its	kind	in	the	Southern	Hemisphere.	

Array	Release	1	(AR1),	providing	16	of	an	eventual	64	dishes	
integrated	into	a	working	telescope	array,	is	the	first	significant	
scientific	milestone	achieved	by	MeerKAT,	the	radio	telescope	
under	construction	in	the	Karoo.	MeerKAT	will	eventually	be	
integrated	into	the	Square	Kilometre	Array	(SKA).

“MeerKAT	has	produced	a	deep,	artefact-free	image	straight	
off	the	bat	-	an	image	completely		free	of	distortions	normally	
seen	in	deep,	wide-band,	wide-field	images.	These	distortions	
can	only	be	removed	by	a	special	algorithm,”	says	Professor	
Oleg	 Smirnov,	 who	 holds	 the	 SKA	 SA	 Research	 Chair	 in	
Radio	 Astronomy	 Techniques	 and	 Technologies	 at	 Rhodes	
University,	and	heads	 the	Radio	Astronomy	Research	Group	
(RARG)	at	SKA	SA.	

“What	 we	 have	 done	 here	 is	 equivalent	 to	 adaptative	 optics	
used	 on	 modern	 optical	 telescopes	 to	 compensate	 for	 the	
deformation	 of	 the	 incoming	 wavefront	 by	 the	 atmosphere,	
except	that	we	are	doing	it	with	mathematics	and	computers	
rather	 than	 mirrors	 and	 pistons,”	 says	 the	 father	 of	 the	
algorithm,	 Dr	 Cyril	 Tasse	 of	 Observatoire	 de	 Paris,	 who	
has	 spent	 two	 years	 with	 the	 RARG	 team	 before	 returning		
to	France.

Smirnov	 explains	 that	 this	 would	 not	 have	 been	 possible	
without	 a	 collaboration	 between	 his	 research	 group	 and	
French	colleagues.	It	took	the	team	several	years	to	come	up	
with	a	solution	to	this	mathematical	problem.	

Some	very	 innovative	 ideas	came	from	Tasse	while	studying	
a	 calibration	 algorithm	 called	 StefCal.	 While	 still	 a	 Postdoc	
fellow	in	France,	he	found	that	he	could	generalise	StefCal’s	
approach	 to	 the	 difficult	 direction-dependent	 problem	 that	
needed	to	be	cracked	to	use	modern	radio	interferometers.	

He	continued	this	work	in	South	Africa,	but	the	convergence	
of	 the	 algorithm	 remained	 a	 mystery.	 The	 mathematical	
breakthrough	 came	 when	 he	 understood	 that	 using	 an	
alternative	definition	of	complex	differentiation,	was	opening	
the	 gate	 to	 cracking	 the	 problem	 thousands	 or	 millions	 of	
times	faster.	Another	member	of	the	RARG	team,	Dr	Trienko	
Grobler,	pointed	out	that	this	form	of	calculus	was	originally	
proposed	by	Wilhelm	Wirtinger	as	far	back	as	1927.	Thanks	
to	 important	 insights	 from	 Smirnov,	 the	 connections	 to	 the	
mysterious	 StefCal	 could	 be	 fully	 made,	 and	 suddenly	 a		
whole	new	family	of	algorithms	was	unveiled.	

"We	 now	 have	 a	 fruitful	 algorithmic	 collaboration	 between	
SKA	 SA,	 Rhodes	 University	 and	 the	 Observatoire	 de	 Paris/
Nancay."	 A	 highlight	 of	 this	 is	 that	 quite	 a	 few	 young	 South	
Africans	 have	 become	 valuable	 contributors	 to	 the	 project,”	
says	 Smirnov.	 These	 include	 Benjamin	 Hugo,	 Landman	
Bester	 and	 Simon	 Perkins	 (all	 SKA	 SA),	 who	 are	 rapidly	
turning	 into	 experts	 in	 these	 techniques.	 The	 algorithm	
revolves	 around	 solving	 for	 direction-dependent	 effects.		
	

	

One	of	the	most	important	direction-dependent	effects	is	the	
primary	 beam,	 or	 sensitivity	 pattern	 of	 the	 antenna,	 which	
becomes	important	in	the	calibration	of	wide-band	data,	and	
subsequent	 wide-field	 imaging.	 Dealing	 with	 the	 primary	
beam	is	one	of	the	aims	of	“third	generation	calibration”,	or	
3GC.	“Thanks	to	this	new	3GC	algorithm,”	says	Smirnov,	“we	
can	 now	 produce	 corrected	 images,	 taking	 primary	 beam	
effects	into	account.”

The	reason	why	the	artefacts	appear	in	the	first	place	is	due	to	
variability	in	the	sensitivity	pattern.	While	it	may	be	constant	
from	the	telescope’s	point	of	view,	as	the	sky	rotates	relative	
to	 the	 telescope	 during	 the	 observation,	 celestial	 sources	
“see”	a	variable	pattern,	which	causes	distortions		in	the	final	
images.	Furthermore,	the	pattern	is	subtly	different	for	every	
telescope	of	the	array.	

“The	 algorithm	 is	 so	 far	 the	 first	 and	 only	 algorithm	 that	
can	 take	 an	 arbitrary	 primary	 beam	 pattern,	 and	 produce	 a	
corrected	image.	This	means	that	the	algorithm	can	be	applied	
to	any	radio	telescope.	So	far	it	has	also	been	successful	with	
the	 Dutch	 LOFAR	 array,	 which	 is	 an	 SKA	 pathfinder,	 as	 well	
as	with	the	US	Jansky	Very	Large	Array.	Sphesihle	Makhathini	
(SKA	SA)	has	recently	used	 it	 to	produce	a	new	world	record	
image	using	data	from	the	JVLA.	“Because	it	is	so	flexible,	we	
could	immediately	apply	it	to	MeerKAT,”	says	Tasse.	

“With	 producing	 images	 of	 this	 calibre,	 the	 numerical	
aspect	 is	 just	as	 important.	We	have	solved	a	mathematical	
problem	 which	 has	 now	 opened	 new	 possibilities,	 and	 we	
can	 produce	 images	 from	 data	 much	 faster.	 Mathematical	
problems	 that	 were	 impossible	 to	 solve	 before	 are	 now	
solvable.	 This	 is	 undoubtedly	 one	 of	 the	 keys	 that’s	 needed	
to	 do	 transformational	 science	 with	 modern	 giant	 radio	
telescopes,”	says	Tasse.	

Smirnov	 and	 Tasse,	 together	 with	 the	 South	 African	 team	
(Hugo,	 Bester,	 Perkins	 and	 Makhathini),	 and	 Julien	 Girard	
(Université	Paris	VII,	also	formerly	of	SKA	SA)	have	recently	
conducted	 a	 workshop	 in	 Ushant,	 France,	 to	 make	 rapid	
progress	 on	 the	 project.	 “With	 the	 full	 MeerKAT	 array	 soon	
coming	online,	we	want	to	have	the	tools	in	place	to	make	sure	
that	 artefact-free	 images	 like	 this	 are	 produced	 routinely,”	
says	Smirnov.

““THE ALGORITHM IS 
SO FAR THE FIRST 
AND ONLY ALGORITHM 
THAT CAN TAKE AN 
ARBITRARY PRIMARY 
BEAM PATTERN, AND 
PRODUCE A CORRECTED 
IMAGE. THIS MEANS THAT 
THE ALGORITHM CAN BE 
APPLIED TO ANY RADIO 
TELESCOPE...”
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The	 Hydrogen	 Epoch	 of	 Reionisation	 Array	 (HERA)	 brings	
more	international	funding	to	South	Africa	with	a	$9.5	million	
investment	to	expand	its	capabilities,	as	announced	by	the	US	
National	Science	Foundation	(NSF).	HERA	is	located	close	to		
the	MeerKAT	radio	telescope.

HERA,	 which	 was	 recently	 granted	 the	 status	 of	 a	 Square	
Kilometre	 Array	 (SKA)	 precursor	 telescope	 will	 soon	 have	
37,	 14-metre	 radio	 dishes	 at	 the	 SKA	 South	 Africa	 Losberg	
site	near	Carnarvon.	The	new	funding	will	allow	the	array	to	
expand	to	220	radio	dishes	by	2018.

This	innovative	telescope	would	be	instrumental	in	detecting	
the	 distinctive	 signature	 that	 would	 allow	 astronomers	
to	 understand	 the	 formation	 and	 evolution	 of	 the	 very	
first	 luminous	 sources:	 the	 first	 stars	 and	 galaxies	 in	 the	
Universe.	The	HERA	radio	telescope	follows	in	the	footsteps	
of	a	precursor	instrument	called	PAPER	(Precision	Array	for	
Probing	the	Epoch	of	Reionisation)	also	located	in	the	Karoo.

The	 much	 more	 sensitive	 HERA,	 operating	 in	 the	 Karoo	
with	minimal	man-made	radio	 interference,	will	explore	the	
billion-year	period	after	hydrogen	gas	collapsed	into	the	first	
galaxies,	 a	 few	 hundred	 million	 years	 after	 the	 Big	 Bang,	
through	 the	 ignition	 of	 stars	 throughout	 the	 Universe	 –	 the	
first	structures	of	the	Universe	we	observe	today.

The	work	is	all	the	more	impressive	because	the	telescope’s	
minimalist	design	makes	it	a	relatively	inexpensive	structure.	

Because	each	antenna	will	point	in	a	fixed	direction,	they	do	
not	have	 to	move	around,	so	no	expensive	moving	parts	are	
required.

Project	 Engineer	 Kathryn	 Rosie	 is	 responsible	 for	 HERA’s	
construction	 in	 the	 Karoo.	 “HERA	 is	 a	 truly	 Karoo-based	
instrument.	 Construction	 materials	 are	 sourced	 and	
fabricated	from	within	South	Africa	–	predominantly	from	the	
Carnarvon	area.	Because	the	bulk	materials	of	construction	
are	light	industry	materials	such	as	wood	and	PVC	pipe,	there	
is	 opportunity	 for	 local	 businesses,	 which	 don’t	 necessarily	
have	a	 ‘high	technology’	customer	base,	 to	be	a	part	of	 this	
awesome	 science	 instrument.	 We	 have	 local	 contractors	
installing	 our	 main	 support	 poles,	 cutting	 our	 structural	
elements	to	size,	and	making	up	our	reflector	surface	panels	
from	bulk	supplied	material,”	says	Rosie.

“Similarly,	for	our	construction	crew	in	the	prototype	phase,	
we	assembled	a	team	of	local	young	people	who	have	taken	
on	 the	 construction	 and	 made	 it	 their	 own.	 Two	 SKA	 South	
Africa	interns	who	were	part	of	the	fibre-training	programme	
in	 2015,	 are	 included	 in	 the	 team	 of	 four.	 They	 have	 rapidly	
developed	into	very	capable	HERA	builders	who	can	hold	their	
own	with	everything	from	land	survey	equipment,	to	general	
construction	 and	 the	 maintenance	 of	 the	 front-end	 signal	
chain	of	a	radio	telescope.	We	intend	to	grow	this	team	in	2016	
to	effect	the	larger	build,”	continues	Rosie.

The	University	of	California,	Berkeley,	 leads	 the	experiment	
in	collaboration	with	partner	 teams	 from	 the	USA,	UK,	 Italy	
and	 South	 Africa.	 Participating	 South	 African	 institutions	
include	Rhodes	University,	 the	University	of	KwaZulu-Natal,	
the	 University	 of	 the	 Western	 Cape,	 the	 University	 of	 the	
Witwatersrand	and	SKA	South	Africa.

Kathryn Rosie

HERA
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TELESCOPE IN THE KAROO GETS 
$9.5 MILLION FUNDING INJECTION 
TO VIEW THE UNIVERSE’S FIRST 
STARS AND GALAXIES
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The	 African	 VLBI	 Network	 will	 take	 centre	 stage	 this	 year	 with	 the	 launch	 of	 the	
32-metre	telescope	at	Kutunse	(Ghana).
		
The	African	Very	Long	Baseline	Interferometry	(VLBI)	Network	(AVN)	aims	to	establish	
a	network	of	radio	telescopes	on	the	African	continent	in	preparation	for	the	second	
phase	construction	of	the	Square	Kilometre	Array	(SKA).	

While	establishing	the	AVN,	technical	and	science	teams	are	being	trained	to	maximise	
the	long-term	support	of	the	instruments	and	activities	of	the	SKA	for	Africa.	The	AVN	
will	strengthen	the	science	which	the	international	VLBI	community	can	do.
	
The	32-metre	converted	telecommunications	antenna	at	Kutunse	will	be	part	of	this	
network.	The	conversion	project	is	currently	a	high	intensity	engineering	programme	
to	realise	the	telescope	system.	It	will	operate	as	a	single	dish	telescope	and	also	as	
part	of	global	VLBI	observations	of	networks	such	as	the	European	VLBI	network.	As	
a	single	dish	telescope,	it	will	initially	be	used	to	monitor	masers	over	long	periods	
of	time.
	
The	most	recent	big	milestone	on	its	journey	to	take	radio	astronomy	to	Africa,	was	when	
the	 Kutunse	 antenna	 started	 rotating	 in	 both	 axis,	 using	 the	 software	 and	 hardware	
developed	for	the	Antenna	Steering	Controller	System	(ASCS)	by	the	AVN	team.

Nine	 African	 partner	 countries	 are	 members	 of	 the	 Square	 Kilometre	 Array	
AVN,	 including	 South	 Africa,	 Botswana,	 Ghana,	 Kenya,	 Madagascar,	 Mauritius,	
Mozambique,	 Namibia	 and	 Zambia.	 The	 SKA/AVN	 Steering	 Committee	 consists	 of	
representatives	from	the	nine	countries.	The	purpose	of	the	Committee	is	to	make	
relevant	decisions	on	the	strategic	matters	relating	to	the	implementation	of	the	AVN	
and	SKA	projects	and	to	provide	advice	to	the	SKA	African	Ministerial	Forum.
	
The	Ministerial	Forum	convenes	on	an	annual	basis	to	provide	strategic	and	political	
leadership	on	the	cooperation	with	the	SKA	and	AVN	projects,	and	on	other	relevant	
radio	astronomy	programmes	and	initiatives.	The	South	African	Department	of	Science	
and	Technology	provides	the	secretariat	function	to	the	meetings	of	the	Committee.
	
Progress on roll-out of the AVN project
	
•	 In	 Zambia,	 feasibility	 studies	 for	 converting	 the	 antenna	 at	 Mwembeshi	 have	

been	completed	and	governance	and	institutional	arrangements	are	being	put	
in	place	by	the	Zambian	government	prior	to	the	start	of	the	conversion	project.

•	 The	Madagascar	and	Kenya conversion	projects	are	likely	to	happen	in	the	third	
phase	of	the	AVN	deployment.

• Mauritius	is	unlocking	their	own	funds	for	specific	initiatives	and	plans	to	invest	
in	a	bursary	programme	and	a	small	interferometer.

• Botswana	 is	making	 funds	available	 for	activities	 in	data	processing	and	high	
performance	computing.

• Namibia and Botswana	are	initiating	site	selection	for	new-build	observatories	
based	on	the	MeerKAT	antenna	design.

• Mozambique	 is	 re-focussing	 on	 significant	 human	 capital	 development	
interventions.

The	next	step	in	deploying	the	AVN	will	be	for	the	SKA	African	partner	countries	to	
agree	on	site	selections	for	new-build	observatories	or	preparations	for	conversions,	
and	 agreements	 will	 be	 closed	 with	 senior	 officials	 in	 the	 countries	 regarding	
governance,	connectivity	and	funding.

A	sub-committee	was	formed	with	representatives	from	each	country	actively	involved	
in	public	engagement,	outreach	and	science	communication.

The	 next	 Ministerial	 Meeting	 will	 take	 place	 in	 2017	 in	 Ghana	 when	 the	 Kutunse	
instrument	launch	will	be	celebrated.
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BERNARD ASABERE 
FIRST SKA SA TRAINEE 
FROM GHANA TO 
OBTAIN PHD

Bernard Duah Asabere, Chief 
Scientist on the African Very Long 
Baseline Interferometry Network 
(AVN) Ghana team, obtained his PhD 
in Physics from the University of 
Johannesburg, South Africa. 
He is the first SKA SA 
bursar from Ghana to 
obtain his PhD.
 
He hails from 
Ghana and 
joined SKA 
SA in 2011 as 
part of the AVN 
Ghana team. 
At the time, he 
held a BSc (Hons) 
Physics degree from 
the Kwame Nkrumah 
University of Science and 
Technology in Ghana and an MSc 
in Engineering from the Chalmers 
University of Technology in 
Gothenburg, Sweden.
	

HIGH COMMISSIONER 
LULU XINGWANA AND 
DR ROB ADAM VISIT 
AVN KUTUNSE SITE

The South African High 
Commissioner in Ghana, Lulu 
Xingwana, visited the SKA African 
Very Long Baseline Interferometery 
Network (AVN) site at 
Kutunse, Ghana with 
SKA SA Managing 
Director,  
Dr Rob Adam. 

They were 
accompanied 
by Ghanaian 
scientist and 
President of the 
Ghana Academy of 
Arts and Sciences, 
Professor Francis 
Allotey; Director-General 
and Chief Executive Officer of the 
Ghana Atomic Energy Commission, 
Professor Benjamin Nyarko; Director 
of the Ghana Space Science and 
Technology Institute, Professor 
Dickson Adomako; and Ghanaian 
physics and astrophysics students.

A JEWEL IN SKA’S CROWN 
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NOLWAZI MTHEMBU  
JOINS SKA SA AS  

SUPPLY CHAIN MANAGER

Nolwazi	Mthembu	joined	SKA	SA	on	1	August	2016	as	the	new	
Supply	Chain	Manager.	She	has	had	a	varied	career	covering	
numerous	 organisations	 and	 relevant	 skills	 and	 experience	
within	the	public	procurement	space.

Nolwazi	 hails	 from	 Durban	 in	 KwaZulu-Natal.	 She	 obtained	
a	 BCom	 Accounting	 degree	 from	 the	 University	 of	 Zululand	
in	2006,	while	she	was	the	duty	manager	for	Bid	Air	Services	
at	 the	 King	 Shaka	 International	 Airport	 (formally	 known	 as	
Durban	International	Airport).

She	 joined	 the	 office	 of	 the	 Auditor	 General	 of	 South	 Africa	
in	Cape	Town	in	2008	as	an	auditor.	Thereafter	she	joined	the	
South	African	Heritage	Resources	Agency	as	the	Supply	Chain	
Manager,	a	position	she	filled	until	she	joined	SKA	SA.	She	is	
based	in	the	SKA	SA	Cape	Town	office.	We	welcome	Nolwazi	
as	part	of	the	SKA	SA	family.

Nolwazi	Mthembu Anton	Binneman

Dr Anton Binneman

SKA SA APPOINTS NEW 
STAKEHOLDER MANAGER 
IN THE NORTHERN CAPE

Dr	Anton	Binneman	 joined	SKA	SA	on	1	November	2016	as	
the	 new	 Stakeholder	 Manager	 in	 the	 Northern	 Cape.	 He	 is	
positioned	in	the	Communications	Unit	and	will	be	based	at	
the	 Klerefontein	 SKA	 SA	 Karoo	 Support	 Base	 in	 Carnarvon	
and	the	Rosebank	office	in	Johannesburg.

Before	joining	SKA	SA,	Anton	was	employed	at	the	National	
Research	 Foundation	 as	 an	 Audience	 Analyst	 from	 2013		
to	 2016.	 His	 responsibilities	 included,	 amongst	 others,	
audience	 analysis,	 qualitative	 research	 design,	 quantitative	
research	design,	evaluation	studies,	data	analysis,	monitoring	
of	 implementations,	 development	 of	 evaluation	 tools	 and	
report	writing.

Prior	to	that	he	was	self-employed	as	a	project	management	
consultant	 for	 several	 companies	 and	 institutions	 such	 as	
CPD	Solutions	in	Krugersdorp	and	the	University	of	Pretoria.

Anton’s	qualifications	include	a	B.Th	degree,	an	MDiv	degree,	
a	 Master’s	 degree	 in	 Narrative	 and	 Family	 Therapy;	 and	
a	 PhD	 in	 Narrative	 Family	 Therapy	 from	 the	 University	 of	
Pretoria.	 He	 has	 also	 completed	 a	 BCom	 Human	 Resource	
Management	 Bridging	 Course;	 as	 well	 as	 an	 MPhil	 in	
Marketing	 Management	 and	 Marketing	 Research	 from	 the	
University	of	Pretoria.

Nolwazi Mthembu

PEOPLE
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Two	 SKA	 SA	 bursary	 funded	 students,	 Tokiso	 Motoai	 and	
Katherine	 James,	 were	 selected	 to	 participate	 in	 the	 first	
exchange	 Australian	 vacation	 work	 programme,	 the	 CSIRO/
SKA	SA	Undergraduate	Vacation	Scholarship.

Motoai	 and	 James	 were	 selected	 by	 the	 Human	 Capital	
Development	Programme	for	 the	exchange,	and	departed	 in	
December	2016	to	start	the	programme.	It	ran	until	February	
2017	 at	 the	 CSIRO	 Astronomy	 and	 Space	 Science	 (CASS)	
Headquarters	in	Sydney.	

Motoai,	a		BSc	Honours	student	in	Astrophysics	at	the	University	
of	the	Free	State,	worked	on	a	research	project	titled	Parkes	
and	MeerKAT	synergies	for	pulsar	observing,	while	James,	a	
BSc	Honours	student	in	Physics	at	Rhodes	University,	worked	
on	Using	Machine	Learning	to	get	science	from	the	Australian	
Square	Kilometre	Array	Pathfinder	(ASKAP).		

“I	never	dreamed	that	I	would	be	selected	for	this	scholarship.	
I	am	so	grateful	to	the	CSIRO	and	SKA	SA	for	the	opportunity.	
I	am	going	to	pick	up	some	fantastic	skills	as	I	will	be	doing	a	
machine	learning	project	under	Professor	Ray	Norris	to	cross-
identify	 radio	sources.	 I	will	 also	get	 the	chance	 to	network	
and	meet	many	like-minded	people,”	said	James	prior	to	their	
departure.

“I	have	also	never	lived	outside	of	Grahamstown	in	the	Eastern	
Cape	for	longer	than	five	consecutive	weeks,	so	this	will	be	a	
chance	for	me	to	experience	living	somewhere	else.	I	am	very	
excited	to	see	what	Australia	is	like	and	I	think	I	will	grow	a	lot	
as	a	person.

This	programme	will	have	a	huge	impact	on	my	life	and	will	
help	to	guide	me	as	to	which	research	topic	I	should	investigate	
when	I	do	my	Master’s	degree,”	she	continued.

Motoai	expressed	his	excitement:	“I	am	excited	about	taking	
part	 in	 the	 workshop,	 as	 pulsar	 observing	 for	 gravitational	
wave	 detection	 is	 a	 field	 that	 I	 am	 quite	 interested	 in.	 I	 am	
looking	 to	 both	 learning	 in	 a	 working	 environment	 and	
exploring	Sydney,”	he	said.

While	 on	 the	 exchange	 programme,	 James	 and	 Motoai	
participated	in	activities	with	the	regular	CASS	Undergraduate	
Vacation	Scholarship	Programme	students.	The	programmes	
ran	concurrently	so	that	all	the	students	could	meet,	network	
and	work	alongside	each	other.

The	programme	included	a	series	of	background	talks	about	
astrophysics,	 radio	 astronomy	 techniques	 and	 engineering.	
They	 also	 visited	 the	 Australia	 Telescope	 Compact	 Array	 in	
Narribri	for	a	hands-on	observing	experience.

They	presented	about	 their	research	projects	at	 the	Student	
Symposium	before	returning	home.
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Tokiso	Motai Katherine	James

TWO SKA SA BURSARY 
STUDENTS ATTEND AUSTRALIAN 
VACATION WORK PROGRAMME

Tokiso Motoai Katherine James

The	 CSIRO/SKA	 SA	 Undergraduate	 Vacation	 Scholarship	
programme	 was	 initiated	 by	 the	 CSIRO	 to	 foster	 more	
direct	 collaborations	 between	 the	 CSIRO	 and	 SKA	 SA.	
“CSIRO	 Astronomy	 and	 Space	 Science	 run	 a	 successful	
annual	Undergraduate	Vacation	Scholarship	programme	for	
Australian	students,	and	given	SKA	SA’s	interest	in	fostering	
a	new	generation	of	astronomers	and	engineers,	we	thought	
offering	 some	 positions	 for	 South	 African	 students	 was	 a	
logical	and	easily	implemented	first	step,”	said	Robert	Hollow,	
Education	and	Outreach	Specialist	at	CSIRO	Astronomy	and	
Space	Science.	

ABOUT SKA SA AND THE CSIRO
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LEADING US RADIO 
ASTRONOMER VISITS 
CARNARVON HIGH SCHOOL

Learners	from	Carnarvon	
High	School	were	led	on	
a	journey	of	discovery	
through	the	Universe	by	
Professor Eric Wilcots	from	
the	University	of	Madison-
Wisconsin	(UW	Madison),	
when	the	American	radio	
astronomer	visited	the	
school	in	November	2016.

The	interactive	talk	by	Wilcots	for	Grade	9	and	11	learners	at	
the	school	started	with	a	brief	history	of	the	discovery	of	other	
stars	and	galaxies;	demonstrated	the	size	of	our	solar	system,	
galaxy	and	Universe	(that	of	which	we	know);	explained	how	we	
are	able	to	detect	other	galaxies;	and	outlined	why	MeerKAT	
will	be	the	most	sensitive	radio	telescope	in	the	world.

Professor	 Wilcots	 fielded	 questions	 from	 learners	 about	
astronomy	and	the	SKA	for	more	than	an	hour	after	the	talk.

“I	have	never	had	a	school	learner	ask	me	how	we	know	our	
galaxy	is	a	spiral	galaxy,	or	whether	I	think	a	parallel	Universe	
exists.	If	this	is	an	indication	of	the	open	minds	being	nurtured	
in	 Carnarvon,	 then	 the	 future	 of	 astronomy	 and	 science	 in	
South	Africa	is	bright	indeed,”	said	Wilcots.

The	Sutherland	Career	Expo	took	place	in	Sutherland	in	the	
Northern	Cape,	from	27	June	–	1	July	2016.

The	event,	which	was	hosted	by	the	South	African	Astronomical	
Observatory	(SAAO),	aimed	to	expose	learners,	educators	and	
the	community	members	of	the	Karoo	Hoogland	Municipality	
to	 science,	 astronomy,	 potential	 career	 paths	 for	 learners,	
bursary	 opportunities	 for	 those	 who	 are	 at	 university	 level,	
and	edu-tourism	for	tourists	visiting	the	area.

SKA	SA	exhibited	and	conducted	science	and	radio	astronomy	
workshops	for	school	groups	that	attended	the	event.

The	entities	represented,	apart	 from	SKA	SA	and	the	SAAO,	
were	the	Council	for	Scientific	and	Industrial	Research	(CSIR),	
Ithemba	Labs,	Northern	Cape	Tourism	and	the	University	of	
South	Africa.

Learners	 and	 educators	 from	 the	 Roggeveld	 Intermediate	
School	 in	 Sutherland,	 Williston	 High	 School,	 Van	 Wyksvlei	
Intermediate	School	and	Nico	Bekker	Primary	School	attended	
the	event.	They	were	 joined	by	students	 from	the	University	
of	Limpopo,	the	University	of	Venda	and	the	University	of	the	
North	West.

About	400	learners	and	members	of	the	community	attended	
the	first	three	days	of	the	exhibition	and	expo.
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Carnarvon High School learners 
competed in a Knowledge 
Olympiad in May 2016.  One 
of the Grade 11 learners, Ryan 
Phillipus, came third in his 
grade in the Northern Cape.

KNOWLEDGE OLYMPIAD
A RECORD 

NUMBER OF 

115 
LEARNERS 
ENTERED

CONFERENCE ON COMPUTATIONAL 
PHYSICS, PRETORIA

Audrey	 Dikgale,	 SKA	 SA	 Telescope	 Operator	 Team	 Lead,	
together	 with	 Simphiwe	 Madlanga	 and	 Tony	 Dlamini	 from	
HartRAO,	 attended	 the	 28th	 IUPAP	 Computational	 Physics	
Conference	which	took	place	at	St	George’s	Hotel	 in	Pretoria,	
between	10	and	14	July	2016.		

One	 of	 the	 days	 was	 dedicated	 to	 conducting	 outreach	
activities	 at	 the	 University	 of	 Johannesburg’s	 Soweto	
Campus.	Audrey	gave	a	presentation	about	SKA	SA	and	her	
involvement	 in	 the	 project,	 joined	 by	 Professor	 Russ	 Taylor	
from	 the	 University	 of	 Cape	 Town	 and	 an	 international	
delegation.	 The	 audience	 consisted	 mainly	 of	 high	 school	
educators	and	university	lecturers.

SUTHERLAND CAREER EXPO

CONFERENCE ON COMPUTATIONAL PHYSICS
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ESKOM EXPO FOR YOUNG 
SCIENTISTS REGIONAL 
SCIENCE FAIR, KIMBERLEY
The	 Eskom	 Expo	 for	 Young	 Scientists	 Regional	 Science	
Fair	was	held	 in	Kimberley	 in	July	2016.	SKA	SA	sponsored	
learners	from	Carnarvon	High	School	to	attend,	following	the	
inaugural	internal	Science	Expo	which	was	held	at	the	school	
in	April	2016.	
	

Projects	 presented	 at	 the	 internal	 science	 fair,	 which	 was	
held	to	prepare	and	mentor	learners	to	improve	their	science	
projects,	were	taken	to	the	Eskom	Regional	Expo.

The	 Eskom	 Expo	 for	 Young	 Scientists	 is	 an	 exposition,	 or	
science	 fair,	 where	 students	 have	 a	 chance	 to	 show	 others	
their	projects	about	their	own	scientific	investigations.

At	 the	 expo,	 students	 can	 discuss	 their	 work	 with	 judges,	
teachers	and	students	from	other	schools,	parents	and	other	
interested	people.

Two	learners	from	Carnarvon	High	School	won	prizes	at	the	
Regional	 Expo:	 Jasmien	 Jooste,	 a	 Grade	 11	 learner,	 won	 a	
Silver	Prize	for	her	project	titled	Men	and	Women:	Who	pays	
more?	 Jasmien	 compared	 prices	 of	 a	 variety	 of	 different	
products	on	the	South	African	market	aimed	at	both	men	and	
women	 to	 see	 if	 gender	 discrimination	 exists	 in	 the	 pricing	
policies	of	South	African	retailers.

Grade	12	learner	Robyn	Ford	won	a	Bronze	Prize	for	a	project	
on	Gaussian	Elimination	using	Python,	 in	which	a	computer	
programme	had	to	be	used	using	Python	language	that	could	
perform	Gaussian	elimination	on	square	matrices.

SKA	 SA	 participated	 in	 National	 Science	 Week	 (NSW),	 a	
country-wide	celebration	of	science,	technology,	engineering,	
mathematics	and	innovation.	The	2016	NSW	took	place	from	
8–13	August	2016.

NSW	 is	run	 in	all	nine	provinces	simultaneously	at	multiple	
sites	per	province.	Each	year	a	different	theme	is	chosen	and	
activities	are	offered	around	the	theme	to	the	target	audiences.	
The	theme	for	2016	was	Science	for	Sustainable	Development	
and	Improved	Quality	of	Life.

During	the	week,	SKA	SA	collaborated	with	the	University	of	
East-Anglia	(UEA),	Norwich,	UK,	to	implement	activities	that	
promote	 the	 awareness,	 understanding	 and	 appreciation	 of	

science,	 radio	 astronomy	 and	 SKA	 SA	 amongst	 learners	 and	
educators	in	the	Northern	Cape	during	National	Science	Week.

Dr	 Stephen	 Ashworth	 of	 the	 UEA	 delighted	 420	 Grade	 7-9	
learners	in	Brandvlei,	Carnarvon,	Van	Wyksvlei	and	Williston	
with	 his	 popular	 Kitchen	 Chemistry	 science	 show,	 which	
introduces	 learners	 to	 basic	 concepts	 in	 chemistry	 and	
physics	in	a	colourful	way.

The	 show	 was	 followed	 by	 interactive	 workshops,	 which	
allowed	115	Grade	9	learners	in	SKA	SA’s	Karoo	operational	
area	to	explore	the	electromagnetic	spectrum,	spectroscopy,	
and	the	encoding/decoding	of	observation	data,	and	prepared	
them	to	safely	observe	the	solar	eclipse	on	1	September.
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NATIONAL SCIENCE WEEK

NATIONAL SCIENCE WEEK
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Carnarvon	High	School’s	first	Science	Week	commenced	on	
Monday,	 22	 August	 2016,	 following	 the	 nationwide	 National	
Science	Week,	which	ended	on	13	August	2016.

Peter	 Glover,	 a	 well	 known	 and	 experienced	 Mathematics	
and	Physical	Science	teacher,	and	teachers	from	Carnarvon	
Primary	 and	 High	 School	 arranged	 science	 activities	 for	
parents	 and	 learners	 from	 the	 primary	 and	 high	 schools	
during	this	period.

The	teachers	from	Carnarvon	were	Zanele	Chonga,	Nadeemah	
Daniels,	 Itumeleng	 Molefi,	 Eleanor	 Ramatsetse,	 as	 well	 as	
Odwa	 Magabuka	 and	 Chantal	 Mabeleng,	 from	 the	 SKA	 SA	
Human	Capital	Development	Programme.

The	 week	 started	 off	 on	 the	 Monday	 with	 a	 play	 about	 the	
water	cycle	with	Carnarvon	Primary’s	Grade	4	to	6	learners.	
This	 was	 followed	 by	 a	 Carnarvon’s	 Got	 Talent	 show,	 which	
saw	primary	and	high	school	learners	entertaining	the	crowd	
with	indigenous	dancing	and	science-themed	singing.

The	 next	 day	 Tanja	 Karp,	 Associate	 Professor	 of	 Electrical	
and	 Computer	 Engineering	 at	 Texas	 Tech	 University	 in	 the	
USA,	together	with	the	Inspired	towards	Science	Engineering	
and	 Technology	 (I-SET)	 team	 from	 Unisa,	 joined	 SKA	 SA	 in	
conducting	robotics	workshops.	

The	 evening	 started	 with	 a	 mini	 robotics	 competition	 for	
high	 school	 learners	 and	 their	 parents.	 Ten	 winners	 were	
announced	after	the	competition.

On	 Wednesday	 Molefi,	 the	 physical	 science	 educator	 at	
Carnarvon	High	School	and	the	science	educator	in	the	SKA	
SA	 Human	 Capital	 Development	 Programme,	 conducted	 a	
talk	to	Grade	7	to	9	learners	about	his	recent	visit	to	CERN	in	
Switzerland,	where	he	joined	47	teachers	from	more	than	35	
countries	 for	 the	High	School	Teacher	Programme.	The	day	
continued	 with	 a	 general	 knowledge	 quiz	 for	 the	 learners,	
followed	by	the	screening	of	a	science-themed	movie	for	both	
schools’	learners	who	reside	in	the	school	hostels.

Thursday	started	off	with	a	virtual	tour	of	the	ATLAS	experiment	
at	CERN.	Heather	Gray,	a	South	African	particle	physicist,	is	
part	of	the	tracking	performance	group	of	the	ATLAS	detector.	
She	was	joined	by	Steven	Goldfarb,	an	American	physicist,	and	
they	gave	the	learners	a	virtual	tour	of	the	control	room	of	the	
ATLAS	experiment.

They	 also	 discussed	 some	 of	 the	 experiments	 conducted	
at	 CERN,	 including	 the	 continued	 advances	 in	 Higgs	 boson	
physics,	 the	 search	 for	 dark	 matter	 as	 well	 as	 some	 of	 the	
medical	physics	research	performed	at	CERN.	Learners	had	
the	opportunity	to	ask	questions	afterwards.

Thursday	ended	with	a	stargazing	session	led	by	guest	Giel	du	
Toit,	the	mathematics	advisor	in	the	district.	Learners	had	the	
chance	to	see	various	constellations	and	planets.

The	week	ended	on	the	Friday,	when	the	winners	of	the	various	
competitions	during	the	week	were	taken	on	a	guided	tour	of	
the	SKA	site	at	Losberg	outside	Carnarvon.
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CARNARVON HIGH SCHOOL’S FIRST SCIENCE WEEK 
A RESOUNDING SUCCESS

SASOL TECHNO X 
Sasol	 TechnoX	 took	 place	 in	 Sasolburg	 between	 15	 and	 19	
August	2016.	The	event	 is	an	annual	exhibition	 that	 focuses	
on	 exhibition	 workshops,	 tours,	 presentations	 and	 practical	
activities	 intended	 at	 exciting	 learners,	 students	 and	 the	
general	public	about	the	endless	opportunities	of	science	and	
technology.

SKA	SA	was	part	of	the	event	and	was	represented	by	Tiyane	
Baloyi,	 Telescope	 Operator	 in	 the	 Science	 Commissioning	
team	 and	 Ofaletse	 Mokone,	 Software	 Engineer	 from	 the	
Control	and	Monitoring	team	at	SKA	SA.

Baloyi	and	Mokone	engaged	daily	with	learners,	teachers	and	
members	 of	 local	 communities,	 showcasing	 the	 First	 Light	
image	produced	by	the	first	16	antennas	of	the	MeerKAT	array,	
which	has	been	pronounced	ready	to	commision	science.		SKA	
SA	reached	out	to	groups	of	learners	for	an	exhibition	guide	
of	the	project.	One	of	the	questions	asked	by	learners,	which	
Baloyi	still	remembers	was:	“Why	is	our	planet	called	Earth	
and	how	old	is	the	sun?”		

“This made me realise that the learners are already thinking 
like scientists,” says Baloyi.
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BOTSWANA NATIONAL 
SCIENCE WEEK
From	15	–	19	August	2016,	SKA	SA’s	Outreach	Team	travelled	
to	 Botswana	 to	 join	 the	 National	 Science	 Week	 activities	 in	
Palapye,	Botswana.

The	 official	 opening	 of	 the	 event	 by	 Botswana’s	 Minister	
of	 Infrastructure,	 Science	 and	 Technology,	 Hon.	 Nonofo	
Molefhi	 on	 15	 August	 2016,	 featured	 the	 inauguration	 of	 a	
10-PC	 astrophysics	 lab	 and	 a	 demonstration	 of	 a	 two-dish	
interferometer,	 both	 situated	 at	 the	 Botswana	 International	
University	for	Science	and	Technology	(BIUST)	and	donated	by	
SKA	Africa.

The	 SKA	 Africa	 team	 also	 conducted	 outreach	 programmes	
at	 Lotsane	 Senior	 Secondary	 School	 and	 Palapye	 Technical	
College	in	Palapye,	as	well	as	Mmachibaba	Junior	Secondary	
School	 and	 Moeng	 College	 in	 the	 villages	 of	 Ratholo	 and	
Moeng	respectively.

The	 outreach	 programme,	 consisting	 of	 three	 interactive	
workshop	 titles	 and	 a	 motivational	 lecture	 saw	 the	 team	
engage	with	more	than	500	Form	4	and	5	learners	in	order	to	
raise	 the	 awareness	 of	 radio	 astronomy,	 Botswana’s	 role	 in	
the	AVN	and	SKA-related	careers.

Three	Carnarvon	High	School	Grade	10	learners	participated	
in	 the	national	finals	of	 the	World	Robotics	Olympiad	at	 the	
Tshwane	 University	 of	 Technology	 on	 10	 September	 2016.	
Team	Sharp	Shooters	from	Carnarvon	High	School,	with	team	
members		Zainaldo	de	Bruin,	Brandon	Sawall,	and	Marida	de	
Wee	competed.

The	team	competed	in	the	Senior	High	category	with	more	than	
10	teams	from	various	other	schools	from	across	the	country:	
Grantleigh	 Schools,	 Redhill	 High	 School,	 I-SET	 2	 teams,	
Bokgoni	Technical	Secondary	Schools	(two	teams),	Crawford	
College	Lonehill,	Ferndale	High	School,	a	homeschool	team	
as	well	as	a	private	team.

“The	children	had	a	good	experience	of	how	the	competition	
is	at	 the	national	 level,	and	 it	was	very	good	 for	 them,	as	a	
first	time	team,	to	reach	the	national	level	of	the	competition,”	
says	 Odwa	 Magabuko,	 intern	 in	 the	 SKA	 SA	 Human	 Capital	
Development	programme.
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CARNARVON HIGH SCHOOL LEARNERS PARTICIPATE IN 
WORLD ROBOT OLYMPIAD NATIONAL FINALS

TOUWS RIVER 
MATHEMATICS AND 
SCIENCE MINI EXPO 

SKA	 SA	 participated	 in	 the	 second	 Mathematics	
and	 Science	 Mini	 Expo	 hosted	 by	 the	 Touws	 River	
Primary	 School’s	 Mathematics	 and	 Science	 Club	 from		
22	–	26	August	2016.	

The	Mini	Expo,	an	annual	initiative,	is	aimed	at	creating	
awareness	among	the	local	community	on	the	benefits	of	
mathematics	and	science	in	a	fun	and	educational	way.

With	 a	 partial	 solar	 eclipse	 on	 1	 September,	 the	 team	
assisted	60	 learners	 from	De	Kruine	Secondary	School	
and	 30	 learners	 from	 the	 Touws	 Rivier	 Primary	 School	
Science	 Club,	 to	 build	 their	 own	 cardboard	 pinhole	
projectors	that	could	be	used	to	view	the	eclipse	in	a	safe	
and	affordable	manner.

An	 enthusiastic	 audience	 of	 150	 parents,	 educators	
and	 learners	 at	 Touws	 River	 Primary	 School,	 was	 also	
introduced	 to	 the	 SKA	 and	 MeerKAT,	 careers	 in	 radio	
astronomy,	and	bursary	opportunities	available	through	
SKA	Africa.
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WORLD SPACE WEEK
SKA	Africa	collaborated	with	HartRAO,	IAU	OAD,	NASA,	SAAO,	
various	 science	 centres	 and	 other	 science	 engagement	
partners	 in	 South	 Africa,	 to	 compile	 a	 programme	 of	
public	 events	 in	 support	 of	 2016	 World	 Space	 Week	 from		
4–10	October	2016.

The	objective	of	the	programme	is	to	contribute	to	the	public	
awareness,	understanding	and	appreciation	of	astronomy	and	
space	science,	by	demonstrating	how	humankind	is	painting	a	
picture	of	our	Solar	System	and	the	Universe	using	telescopes	
that	observe	across	the	spectrum,	as	well	as	how	big	science	
is	 able	 to	 contribute	 to	 economic,	 social	 and	 environmental	
development.

SKA	SA	staff	members	participated	in	a	variety	of	collaborative	
events	 in	Cape	Town,	 including	a	motivational	 lecture	at	 the	
Cape	 Town	 Science	 Centre,	 a	 panel	 discussion	 on	 the	 First	
Thursdays	 American	 Corner	 programme,	 stargazing	 at	
International	Observe	the	Moon	Night	2016	and	the	hosting	of	
the	MEDO	Girls	in	Space	Bootcamp	Prizegiving.

NASA	 Deputy	 Chief	 Technologist	 (Ret.),	 Jim	 Adams	 also	
presented	a	series	of	public	lectures	at	the	Cape	Town	Science	
Centre,	 Naval	 Hill	 Planetarium	 (Bloemfontein),	 SciBono	
Discovery	Centre	(Johannesburg),	and	SAAO	(Cape	Town),	and	
shared	 his	 experiences	 of	 big	 science	 project	 management	
with	students	at	the	University	of	Cape	Town’s	Space	Lab	as	
well	as	SKA	SA	staff	members.

Adams	was	also	in	the	Northern	Cape	to	present	interactive	
motivational	 lectures	 to	 high	 school	 learners	 in	 Brandvlei,	
Carnarvon,	 Williston	 and	 Kimberley.	 He	 visited	 Brandvlei	
Intermediate	 School,	 Carnarvon	 High	 School	 and	 Williston	
Combined	School,	where	he	used	actual	NASA	launch	footage,	
photographs	 and	 data	 to	 take	 Grade	 7	 to	 10	 learners	 on	 a	
tour	of	the	planets	in	our	Solar	System;	create	awareness	of	
astronomy,	MeerKAT	and	SKA;	and	motivate	learners	to	take	
mathematics	and	physical	science	as	subjects	at	school.

SCOPE X
SKA	SA	participated	in	Scope	X	2016,	which	took	place	at	the	South	African	Museum	of	Military	History	in	Johannesburg,	on		
15	October	2016.

Scope	X	is	an	annual	outreach	initiative	designed	to	promote	public	interest	in	astronomy,	telescope	making,	astrophotography	
and	other	related	disciplines	within	Southern	Africa.	It	also	creates	an	opportunity	for	people	who	have	the	same	interest	to	
meet	and	share	their	commonalities.

SKA	SA	was	represented	by	Nikhita	Madhanpall	and	Thabo	Nhlapho	from	the	Rosebank	office	in	Johannesburg.

They	presented	an	exhibition	and	hosted	workshops	with	primary	and	high	school	learners	including	“Colour	by	Numbers”	for	
primary	school	learners,	and	“Build	your	own	spectroscope”	for	high	school	learners.		
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Dr Stephen Ashworth from the University of East-
Anglia, Norwich, visited the communities in the 

Northern Cape as part of National Science Week.
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Dr Barry Shoop
 Institute of Electrical and Electronics 

Engineers (IEEE) President.

Jim Adams, NASA Deputy Chief Technologist (Ret.), 
visited SKA SA as part of World Space Week.

Minister of Science and Technology, Naledi Pandor and 
a delegation of Deputy Ministers and members of the 
Presidential Infrastructure Coordination Committee 

visited the Losberg site in the Karoo.

Learners from Carnarvon High School were led on a 
journey of discovery through the Universe by  Professor 
Eric Wilcots from   the University of Madison-Wisconsin.

Professor Phil Diamond, Director-General of the 
SKA Organisation, visited South Africa during the 

2016 Engineering  Meeting held by SKA SA. 
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SKA SA 
has hosted 
several 
high profile 
visitors 
in recent 
months.
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Protection 
granted
• Trademarks - for as long as 

renewals are paid.
• Designs - Between 10 and 

15 years depending on the 
type of design fi led.

• Patent protection grants 
you a 20 year monopoly 
over the invention.
• Granted patents become 

public record.
• Maintenance fees are 

paid annually.

Protection expiry
• Once protection has 

expired the invention 
moves into the public do-
main and your rights over it 
lapse.

Contact us:i

What is Intellectual Property?

Intellectual Property 
Protection at SKA

Intellectual property (IP) refers to creations 
of the mind, such as inventions, literary 
and artistic works, designs; and symbols, 
names and images used in commerce. IP 
is protected in law by, for example, patents, 
copyright and trademarks, which enable 
people to earn recognition or fi nancial 
benefi t from what they invent or create.  

By striking the right balance between the 
interest of innovator and the wider public 
interest, the IP system aims to foster 
an environment in which creativity and 
innovation can fl ourish. The SKA as 
a government entity is obliged to 
protect its IP in terms of the IPR Act.

What 
is the IPR 

Act?
The IPR Act is a piece 
of legislation that was 

promulgated in 2010. It 
governs all Intellectual Property 

(IP) emanating from publicly 
fi nanced research i.e. IP 

developed using public funds 
from a government entity.  In 

short, it says such IP must be 
owned by an institution that 
received those government 

funds. In the case of 
the SKA, the receiving 

institution is the 
National Research 

Foundation.

Inventor Responsibilities
• In terms of the IPR Act inventors MUST 

disclose IP to the IP Offi  ce.
• The disclosure should be no later than 60 

days of conceptualisation.

• Inventors are required to collaborate with 
the IP Offi  ce throughout the IP 
protection and subsequent 
commercialisation activities.

NOTE:
The important thing 
to note in terms of the 
NRF IP Policy and the 
IPR Act is that you 
should never disclose 
your research fi ndings 
unless you’re certain 
that you’re not placing 
unprotected publicly 
fi nanced IP in the public 
domain.

Researchers are not 
permitted to Open 
Source code from 
publicly fi nanced 
research without 
seeking approval from 
the SKA IP Committee 
and the National 
Intellectual Property 
Management Offi  ce 
(NIPMO).

Ask the IP Offi  ce 
to screen your 
presentation/ 
publication if you’re 
unsure, prior to public 
disclosure.

Research
• Normal research activities.
• A challenge is encountered 

that requires a solution.

Invention is 
conceived
• This is recorded on the lab 

book.
• Materials recorded could 

include drawings, designs 
and novel approaches to 
tackle a specifi c challenge.

• The concept is then 
demonstrated at lab level, 
through a model or working 
prototype.

Invention 
disclosure
• Invention is disclosed to the 

IP Offi  ce via the invention 
disclosure form.

• The invention is assessed for 
various IP protection require-
ments to decide on the ap-
propriate form of IP protec-
tion.

Protection
is sought
• The decision on appropriate 

protection form is commu-
nicated to patent attorneys 
and a specifi cation is pre-
pared.

• Documents are fi led with the 
patent offi  ce.

Protection 
is pending
• IP protection is not granted 

immediately after fi ling by 
Patent Offi  ces.

• Whilst protection is pending 
the scaling up and manu-
facturing of the product can 
take place.

• Licensees/development part-
ners can be sought.


