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The Transformation and Re-shaping of Physics in SA 

•  Our foundations 

•  Recent history  

•  “Shaping the Future 
of Physics” 

•  Dawn of a new era 

•  Large Scale Facilities 

•  HEP and Astro 

•  Africa 
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SAIP 2012 – Foundations 
•  Cradle of Mankind 

–  Example : 1.9 million year 
old Australopithecus 
sediba skull. 

–  Analysed with X-ray 
micro-tomography at the 
ESRF in February 2010, 
soon after its discovery. 

–  Evidence of brain imprint 
on sediment filling the 
skull.  

–  An example of the most 
modern accelerator 
based science used to 
study ancient artefacts. 

The first potential scientists ……. 
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SAIP 2012 – Foundations 

The first symbolic thinking,  
abstract ideas … 

•  Blombos Cave (140,000 – 
80,000) 

•  Cognitively modern humans, 
abstract symbolism, syntactical 
language. 

•  Materials science - bone tools 
•  Engraved ochre, marine shell 

beads, …  
•  Fishing 



Early Astronomy 

•  Since the most ancient times, Africans recognised 
the seasonal periodicity in the heavens.  

•  Stars like IsiLimela (known to Europeans as the 
Seven Sisters) and the Giraffes (the Cross and the 
Pointers) told when to dig, hunt and plant. 

•  The Swazis kept a very accurate calendar by the 
sun. 

•  Legends grew up around the sky as well, telling 
how a young girl threw ashes from a fire into a sky 
to make the Milky Way, or how the Sun was made 
to give light to the Earth when people threw him 
into the sky.   
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Earliest physics building 

•  The Royal Observatory in the Cape started 
observing in 1828.   
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More recent astronomy 

•   South African Astronomical Observatory (SAAO)  

•  South African Large Telescope (SALT)  

•  Boyden Observatory  

•  Hartebeesthoek Radio Astronomy Observatory 

•  Hermanus Magnetic Observatory 

•  High Energy Stereoscopic System (HESS) in Namibia 

• SA strategic niche observing location 
• Multi-wavelength capacity 
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Early Physics 
•  The first Universities were established in the late 1800’s. 
•  The Council for Scientific and Industrial Research established in 1945 
•  The Atomic Energy Board was established in 1950 – infamously developing several weapons. 
•  The South African Institute of Physics was established in 1955. 
•  The country became isolated politically and economically during the apartheid period, and much 

of the government initiated research had a military bias.   
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First Accelerator Facilities 
Some Accelerators in South Africa 

Organisation Type Date Particle Energy (MeV) 
H2

+ 5.8 - 15.2 
2H+ 11.5 - 17.3 

3He++ 18 - 39 

CSIR Cyclotron 1956/60 

4He++ 23 - 34.6 
SUNI / 

iThemba LABS 
VdG 1964 p a.o. 6 

NECSA VdG 1962 p a.o. 4 
Univerity of 

Potchestroom 
VdG 1972 p a.o. 2 

University 
Pretoria 

VdG 1964 p a.o. 2.5 

WITS Tandem Nov. 72 p a.o. 12 (6) 
Cyclotron 1984 p a.o. 8 
Cyclotron 1986 p a.o. 11.5 - 227 

  Xe 790 

iThemba LABS 

Cyclotron 1994 p to Xe 8 (41.6) 
De Beers RFQ 1997 d 4 and 5 
De Beers RFQ 2003 d 4 and 5 

Pretoria Private 
Hospital 

Cyclotron 2006 p PET isotopes 

NECSA Cyclotron 2007 p PET isotopes 
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Some notable contributions 
BFJ (Sir Basil) Schonland - PhD degree in 
nuclear physics at the Cavendish Laboratory 
under the supervision of Sir Ernest Rutherford – 
Research on atmospheric electricity and the 
structure and mechanism of lightening. Founding 
director of CSIR. Knighted for his services to 
British Science. 
 

Nature 416, 478-479 (2002) 

JPF (Friedel) Sellschop – (1965)  co- identified the 
first neutrino found in nature, at a depth of 3 km in 
the ERPM mine near Boksburg. Implemented a 
neutrino astronomy and looked at issues of neutrino 
physics and weak interactions. 

S.Afr.J.Sc.95 (1999) 13-25  
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Politics of Science 
•  Exclusion of the majority of the population from the Science System 

–  OR Tambo – Teacher, Lawyer, Freedom Fighter 
•  Isolation from world science 
•  Pockets of excellence 
•  Foundation of Research Development (FRD), CSIR 

•  South Africa becomes a democracy in 1994 

•  The period of isolation ends. 
•  A massive program to broaden opportunities for full participation in the 

science system to all South Africans begins.  
•  The FRD transforms to the current National Research Foundation (NRF) in 

1999. 
•  However, … world-wide … growth slows … and SA is not spared. 
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Shaping the Future of Physics 
ISI Web of Science 
SA AND Physics 

Shaping the 
Future of 
Physics 
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Shaping the Future of Physics 
•  Shaping the Future of Physics 

–  Born from pessimism in the community – up to 2004 
–  DST-NRF-SAIP Project 
–  Upward trajectory after this process 
–  14 Recommendations …. most implemented 

Primary and Secondary Education  NO 
Undergraduate and Postgraduate Education Review 
Marketing of Physics in Industry  Physics500 
Public Understanding Outreach Co-ordiantor + budget 
Human Resource Development  Review 
Research Information Network SANReN 
National Research Digital Library  Several projects in  Progress 
Flagship Projects  iThemba, Laser, Astronomy, !. 
Long-term Strategy SKA 
Small Science NEP 
Infrastructure and Equipment NEP 
Theoretical Physics  NITheP 
Technological Spin-off Innovation 
SAIP Office Established 

!
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The new SAIP 
•  The SAIP Office 

–  Tackle projects as contracts 
–  EO : Brian Masara 

•  Secretariat – Lynette White 
•  Outreach – vacant 

–  Projects 
•  Physics Graduate Database 
•  Physics 500 Database 
•  Physics Comment Magazine 
•  Conferences 

–  SAIP, S@S, ICWIP2010, Entrepreneurship ….. 
•  FET project, Physics Curriculum Project 

–  Member Benefits 
–  Discipline Benefits 

•  Introduce New Constitution - 2011 
–  Democratise, transparency, modernise, scalable 

•  Science budget quadrupled over this period 
–  Tax status (Income Tax and VAT Registration – turn over > R1M) 



SAIP Annual Conference Banquet 
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Celebration of student participation : Awards Program 
Recognising student excellence 
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Computing in South Africa 
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Shaping the Future of Physics 
ISI Web of Science 
SA AND Physics 

Shaping the 
Future of 
Physics 
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SAQA : Prof Body, Designation 

•  Minister – DHET roadshow – May 2011 
•  SAQA roadshow August 2011 

–  PB : DHET partnership 
–  Promote a massive enhancement of the development of skills without 

compromising quality 
–  PBs : data gathering 
–  PBs broaden access to training 
–  Standard setting, programme accreditation and professional registration  

•  Explicit reference to funding via the SETA’s 

•  SAIP develops a Professional Designation with CPD 

•  Registration à regulation, but with enhanced role, opportunities. 
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SAIP-CHE Review of Physics 
•  2008 Annual Conference – complaint : input standards too low 
•  Develop the Review of Physics training Project 

–  DST funding 
–  Transparent, consultative review leading to Recommendations 

•  SAIP developed a Draft Benchmark Statement 
–  Accepted by all University departments 

•  SAIP-CHE partnership in the Review … started 18 June 2012 
–  CHE wanted to review a Discipline ( …. normally a Programme) 
–  Adapt the tool “Criteria and Minimum Standards” 
–  First, community hones the tool 
–  Then the self review (by March 2013) 
–  Next : Professional analysis 
–  Finally : Recommendations  (with funding) 

•  SAQA see the involvement in the Review as a PB quality. 



Astronomy : SALT, MeerKAT, …. 
Nuclear : iThemba, … 
Other : …… 

Inbound Outbound 

South African Science at external Large 
Scale International Facilities 

HEP/Nuclear : CERN, JINR 
Interdisciplinary : Synchrotrons 
Astronomy : HESS, CTA, LIGO 
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Host Institution:  iThemba LABS 
(iTL) 

HOST MEMBERS 
ZZ Vilakazi (Director) 

V Spannenbergy 
(Business Manager) 

ALICE 
Group Leader 

S Förtsch  
Deputy Leader 

RW Fearick (UCT) 

ATLAS 
Group Leaders 

SH Connell 
(UJ) 

& 
T Vickey 

(wits) 

ISOLDE 
Group Leader 

K Bharuth-Ram 
(UKZN) 

Nuclear and 
Particle 
Theory 

Group Leader 
S Karataglidis 
(Rhodes/UJ) 

Advisory 
Committee 

Executive 
Committee 

 
Chairman 

J Cleymans (UCT) 

 
DST 
SAIP 
NRF 

International 
Reviewer/s 

 

High Energy Physics   SA-CERN Program 
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Sweden
Poland

Norway

Russia

JINR

Japan BrazilRomania
Spain/Cuba

South Africa
USA

China
Croatia

Armenia
India

Korea

Ukraine
Mexico

Czech Rep.
Slovak Rep.

CERN
Denmark

Finland

Germany

France

Italy

Greece
UK

Hungary
Netherlands

ALICE Collaboration 

~ 1000  Members  
 (63% from CERN MS) 

~30  Countries 

~100  Institutes 

 

~ 150 MCHF capital cost 
 (+ ‘free’ magnet) 

A brief history of ALICE 
1990-1996:  Design 
1992-2002:  R&D 
2000-2010:  Construction 
2002-2007:  Installation 
2008 ->     :  Commissioning 
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SA-CERN Theory 
Theory in SA-CERN covers a variety of topics in both Nuclear 

and Particle Physics: 
•  LHC: Higgs phenomenology (Rhodes), Relativistic Heavy-Ion 

Physics (U CapeTown, U Johannesburg) 
•  ISOLDE: Nuclear structure, reactions, astrophysics (U 

Johannesburg); 
•  nTOF: neutron reactions (U Johannesburg). 

Personnel: 
•  S. Karataglidis (Chair, U Johannesburg) 
•  A. Muronga (U CapeTown, U Johannesburg) 
•  J. Williams (Rhodes U) 
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From South Africa: D. Naidoo,  
   K. Baruth-Ram, H. Masenda,  
   W. Dlamini, W. N. Sibanda 

ISOLDE/CERN with 
collaborators 
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Former students roll-out the Grid in SA - To find out more : http://www.sagrid.ac.za 

SA-CERN Spin-Off Innovation –  
High Performance Computing 



Grenoble	  Test	  Source	  2	  (GTS2)	  at	  iThemba	  LABS	  	  
iThemba	   LABS	   has	   assembled	   an	   electron	   cyclotron	  
resonance	   ion	   source	   (ECRIS	   GTS2)	   that	   was	   designed	   by	  
CEA	   in	   Grenoble,	   France,	   but	   not	   manufactured	   by	   them,	  
because	  that	  division	  closed	  down.	  	  
iThemba	   LABS	   bought	   the	   design	   drawings	   of	   the	   source	  
from	  them.	  
This	   source	   is	   the	   only	   other	   source	   that	   is	   based	   on	   the	  
same	   design	   as	   the	   heavy-‐ion	   ECRIS	   used	   at	   the	   Large	  
Hadron	  Collider	  (LHC)	  facility	  at	  The	  European	  OrganizaKon	  
for	   Nuclear	   Research	   (CERN)	   facility	   in	   Europe,	   and	  
subsequently	   a	   collaboraKon	   agreement	   been	   signed	   with	  
CERN.	  	  
This	  involves	  the	  iniKal	  commissioning	  of	  the	  GTS2	  ECRIS	  at	  
iThemba	   LABS,	   followed	  by	   the	   study	   of	   specific	   heavy-‐ion	  
beams	  as	  requested	  by	  the	  fixed	  target	  experiment	   (NA61)	  
group	  at	  CERN.	  	  
The	   aim	   is	   to	   find	   the	   opKmal	   source	   seRngs	   and	   to	  
characterize	   the	   source	   behavior	   for	   these	   specific	   ion	  
species.	  	  
The	  results	  are	  scheduled	  for	  delivery	  later	  in	  2012.	  	  

Slides courtesy Z Vilakazi 28 July 2012 ASP2012 - Forum Day 33 

SA-CERN Spin-Off Innovation – Accelerators 



SA-CERN Spin-Off Innovation – Min-PET 
 

gamma 
beam 

irradiation 
hopper 

hold hopper 
(20min) 

coarse crush 

planar PET 
detector 

ejection flaps 

12C(γ,n)11C 

Sorting barren from 
diamondiferous 
kimberlite  
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High performance Computing for 
Palaeontology 

1.  3D quantitative imaging 
2.  Non Destructive 
3.  Objects up to 30 cm diameter 
4.  Resolutions down to 0.25 µm 
5.  Sino-gram data size up to 10 TB 
6.  3D image > 10 GB  
7.  Challenge to do image retrieval  
8.  Challenge to do image 

segmentation  
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SA Synchrotron Community Decisions 
1.  Mobility funds 
2.  Local Enabling Infrastructure 
3.  Capacity Building funds (Schools, trainees …..) 
4.  ESRF Scientific Associate 
5.  A Light Source for Africa ! 
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The Transformation and Re-shaping of Physics in SA 

Two significant science announcements in 2012 

Leads to very high profile for Physics in the Media 

1. Newspaper articles,  

2. Talk Shows,  

3. TV appearances,  

4. Public lectures,  

5. Follow-up events,  

6. Currently …. National Science week 
 



The African SKA bid 

•  At around 100 times more sensitive than any comparable existing facility, the SKA giant radio telescope will 
be the most powerful ever built (US$2.09-billion).  

•  Consisting of about 3 000 parabolic antennae with a total collecting area of around 100ha, or a square 
kilometre, SKA will construct images of the universe from radio waves. 

•  South Africa and Australia are in the race for the privilege of hosting this key scientific facility, with the winning 
nation to be announced in late 2011 or early 2012. 

•  The MeerKAT is the precursor to the Square Kilometre Array (SKA), funded by the Department of Science 
and Technology. 
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SA-CERN …… Discovery, spinoffs ….  
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The Transformation and Re-shaping of Physics in SA 

Can HEP learn anything from Astro ? 

1. What did they do right ?  

2. What did they do wrong ?  

3. What can be don together ? 

4. The Pan-African connection ? 
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The Transformation and Re-shaping of Physics in SA 
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•  Excellent foundations 

•  Reshaped 

•  Transformed 

•  New projects, optimism 
•  Reverse the brain drain 

–  Excellent hires 
–  Returning diaspora 

•  Progress Science in 
South Africa and Africa 

 

What can you 
do for Physics 

in Africa? 
 


