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wŜƳŜƳōŜǊƛƴƎ άMadzhakandilaέ ƻŦ {!-CERN Programme

Jean Cleymans (5 August 1944ð22 February 

2021) was a Belgian physicist and a professor at 

the University of Cape Town (UCT). He made 

notable contributions to the area of quark-gluon 

plasma with focus on statistical hadronization --
Wikipedia 

He was the first Chair of SA-CERN Programme

Daniel Adams όΧΦ ς 2023) was Chief Director: Basic Sciences and 
Infrastructure at DSTI.  He spearheaded and led many initiatives 
that are pivotal to the National System of Innovation including 
national programmes such as SA-CERN, SA-JINR, NTembi, NumeRI, 
and the flagship research infrastructure initiative, the SA Research 
Infrastructure Roadmap (SARIR).

We stand on the shoulders of trailblazers and champions 
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South Africa : Policy Framework

From NDP Ą STI White Paper Ą STI Decadal Plan

@governmentZA on X

https://www.gov.za/sites/default/files/gcis_document/201912/whit

e-paper-science-technology-and-innovation.pdf



From policy- White Paper on STI
ÅSA-CERN programme is 

contributing to White Paper on 
STI and the STI Decadal Plan



Locating Physics within NDP, Africa Agenda 2063, and UN SDGs

https://www.un.org/ fr/teach/SDGs

https://au-watch.org/agenda-2063/

https://www.dominofoundation.org.za/national-development-plan/

As I have presented at ASP2024 

in Marrakech



/ƻƴǘŜȄǘ ŀƴŘ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƘƛǎǘƻǊȅ ƻŦ I9t

Some prominent physicists who were 
educated in RSA

ÅStanley Mandelstam (Dirac medal);  B. Sc. Hons 
(Witwatersrand)

ÅJonathan Dorfan [ex SLAC director]; B. Sc. (Cape 
Town)

ÅWerner Israel [Cosmologist]; B. Sc (Cape Town)

ÅSaul Teuklosky [Astrophysics] B. Sc Hons 
(Witwatersrand) 

ÅPeter Sarnack (Maths Wolf Prize); B. Sc. Hons 
(Witwatersrand)

ÅGeorge Ellis (FRS) ς still at UCT

All the above ς barring Ellis ς were based abroad. 
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History of underground Physics in SA

Phys. Rev. Lett. 15, 429 (1965) 

File:South Africa location map.svg

http://openclipart.org/image/250px/svg_to_png/167684/1328385201.png

http://www.nobelprize.org/nobel_prizes/physics/laureates/1995/reines.jpg

Frederick Reines Friedel Shellschop

Phys Rev Lett, 15, 429 (1965)

file:///upload.wikimedia.org/wikipedia/commons/d/d4/South_Africa_location_map.svg
http://www.google.co.za/url?sa=i&source=images&cd=&cad=rja&docid=xdp5v-Cjex4m2M&tbnid=pjJ17HqK9M5cmM:&ved=0CAgQjRwwAA&url=http://openclipart.org/detail/167684&ei=0JIkUpTsIMiU0AWluoGwBw&psig=AFQjCNH2gOLQdpZXCziqPzMLeBhqElBgxQ&ust=1378214992597020
http://www.google.co.za/url?sa=i&source=images&cd=&docid=sTTkaetJNuqJ_M&tbnid=eYP1Rb9hIaUTAM:&ved=0CAUQjRw&url=http://www.nobelprize.org/nobel_prizes/physics/laureates/1995/reines-bio.html&ei=pJkkUoKVHc6c0wXNrYDABA&psig=AFQjCNGqlmGpwrJfqtNTpW3n3_6KahXnCQ&ust=1378216636280247


History of SAôs contribution to frontierïlevel Nuclear & High Energy Physics

¸The Past...  

¸Contributions by scientists working (or on work done) in SA 

¸Lower limits on electron neutrino mass at ERPM: F. Reines 
(Nobel Prize 1995) & J.P.F. Sellschop (Wits)

¸Highly cited ñStrangeness enhancement...ò paper: J. Rafelski 
(UCT) & Muller (more than 1000 citations)

¸Development of a highly successful statistical model for the 
description of particle production in Heavy-Ion collisions: J. 
Cleymans (UCT)

¸Highly regarded papers in String Theory: R. de Mello Koch & J. 
Rodrigues (Wits)

¸South Africans have built one of the most respected cyclotrons 
in the world (iThemba LABS) 



Current issues and the African context

Low participation of African scholars in major 
research labs around the world. Some examples:

ÄCERN users

ÄUsers of LHC experiments

Not limited to CERN. Broader issue
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About 0.5% of CERN users 
are African Nationals

Opportunity: African Youth Bulge and fast growing economies (albeit from low-base) like Asian 
economies of past decades.



High Energy Physics in Africa 



¢ƘŜ ǊƛǎŜ ƻŦ !ŦǊƛŎŀΩǎ ¸ƻǳǘƘ ǇƻǇǳƭŀǘƛƻƴ ς Challenges and 
opportunities

Å Major research research facilities coming to Africa

Å SKA - The largest radio astronomy observatory to be (co-) hosted by 
South Africa (70%) and Australia (30%) : meaning that two 
Global/Geographical South nations will be at the heart of managing 
and driving the project; and this will need a large African STEM 
workforce

Å Africa and in particular Southern Africa has geographic advantage in 
astronomy research (besides point of human origins)

Å In Africa the diversity challenge is both local and global.

SKA
Southern Africa Large 

Telescope(SALT)



Astronomy : SARAO, SALT, MeerKATΣ {Y!Σ ΧΦ

Nuclear : iThembaΣ Χ

Other : NITheCS, CHPC, SA HEIs and Research 
Councils, SANSA

Inbound Outbound

South African Science at external Large Scale 
International Facilities

HEP/Nuclear : CERN, JINR,GSI,

Interdisciplinary : Synchrotrons

Astronomy : HESS, CTA, LIGO



SA OFFICIALS AT CERN

1992: Signing of first Co-operation Agreement by 

FRD (NRF)  President R Arndt and CERN D-G 

Nobel Laureate Prof C Rubbia

2005: Visit by Minister of Science of Technology Mr 
Mangena

2011: Visit by Minister of Science of Technology Mrs 
G.  N.  Pandor
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Minister of S &T : M. Kubayi-Ngubane

May 15 2018



Background: UCT-ALICE to UCT-CERN

ÅUCT joins ALICE (November 
2001)

ÅUCT-CERN Research Centre 
(August 2003)

ÅSA-CERN (15 December 2008)

ÅALICE: UCT and iThembaLABS

ÅMoUςMuons & Grid 
Computing (21 March 2011)

ÅWits joins ALICE (March 2014)

ÅCHPC signs MoU: computing 
for ALICE&ATLAS (April 2015)



The

        Trailblazers

                 ñMadzhakandilaò

PC140076

PA090059 by 
claire.lee

PC160210

THE SA-CERN PROGRAMME JOURNEY

http://www.flickr.com/photos/claire-lee/3195569007/in/set-72157612507124509/
http://www.flickr.com/photos/claire-lee/2929139619/in/set-72157607909368892/
http://www.flickr.com/photos/claire-lee/3196545174/in/set-72157612555168648/


The Launch of SA-CERN Programme

The South Africa CERN Programme

The main aim of the SAςCERN programme is to 
make the facilities at CERN available to South 
African researchers, engineers, technicians and 
students.

SA-CERN sub-programs:
SA-ALICE, SA-ATLAS, SA-ISOLDE, and SA-THEORY

10 Years of SA-CERN Celebration 
November 19-21, 2018 



From UCT-CERN to SA-CERN



The SA-CERN Programme

1. Started as a consortium of 
researchers who had long 
standing research program 
with CERN

2. Modelled along the Australian, 
Indian and Brazilian programs.

ü Allows for  central 
point of coordination 
and resource 
allocation.

3. Agreement was that iThemba 
LABS would act as a neutral 
institutional hosts for the SA-
CERN program:

Has been recognised by the ministry as an exemplar for other multi -lateral collaborations: SA -JINR



Host of the National SA-CERN

Programme: iThemba LABS

Launch of the SA-CERN consortium December 2008.

National coordinators are elected.
Chairman is elected by the national coordinators.



A Large Ion Collider Experiment

ALICE in South Africa



ALICE

ÅPrincipal Scientists:

ïZinhle Buthelezi (iThemba LABS),

ïSiegfried Förtsch (iThemba LABS),

ïZeblon Vilakazi (WITS)
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A Large Ion Collider Experiment

SA at ALICE

Responsible for
Detector Operation &

Data Taking
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SA@ATLAS


