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Remembering “Madzhakandila” of SA-CERN Programme

Jean Cleymans (5 August 1944—22 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 (…. – 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 → STI White Paper → 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
• SA-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



Context and South Africa’s history of HEP

Some prominent physicists who were 
educated in RSA

• Stanley Mandelstam (Dirac medal);  B. Sc. Hons 
(Witwatersrand)

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

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

• Saul Teuklosky [Astrophysics] B. Sc Hons 
(Witwatersrand) 

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

• George Ellis (FRS) – still at UCT

All the above – barring Ellis – 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 SA’s contribution to frontier–level 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 “Strangeness enhancement...” 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:

 CERN users

Users 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 



The rise of Africa’s Youth population – Challenges and 
opportunities

• Major research research facilities coming to Africa

• 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

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

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

SKA
Southern Africa Large 

Telescope(SALT)



Astronomy : SARAO, SALT, MeerKAT, SKA, ….

Nuclear : iThemba, …

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

• UCT joins ALICE (November 
2001)

• UCT-CERN Research Centre 
(August 2003)

• SA-CERN (15 December 2008)

• ALICE: UCT and iThemba LABS

• MoU – Muons & Grid 
Computing (21 March 2011)

• Wits joins ALICE (March 2014)

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



The

        Trailblazers

                 “Madzhakandila”

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 SA–CERN 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.

➢ 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

• Principal Scientists:

– Zinhle Buthelezi (iThemba LABS),

– Siegfried Förtsch (iThemba LABS),

– Zeblon 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



ATLAS

• Principal Scientists:

• Simon Connell (UJ),

• Bruce Mellado (Wits), Deepak Kar (Wits), Xifeng Ruan (Wits),

• Elias Sideras-Haddas (Wits), Sahal Yacoob (UCT)

• Post-doctoral fellows:

• Debarati Roy (Wits), Yesenia Hernandez (Wits), Loan Truong (UJ),

• Robert Reed (Wits)

• Students: 26 MSc and PhD Students

Showing the Minister the most complex board made in South Africa by Trax based on an ATLAS design. 

Impact on local industry commended.



SA-Atlas Highlights 
• Principal Investigators

• James Keaveney (UCT), Deepak Kar 
(Wits), Bruce Mellado (Wits), Simon 
Connell (UJ)



ISOLDE
Principal Scientists:

• Krish Bharuth-Ram (KwaZulu-
Natal and Durban U. of 
Technology)

• Hillary Masenda & Deena Naidoo 
(Witwatersrand),

• Nico Orce & S. Trambak (Western 
Cape)

• Mathis Wiedeking (iThemba 
LABS), Christine Steenkamp 
(Stellenbosch)

• Christine Steenkamp (SU)

• Sifiso Ntshangase (UniZulu)

• Rob Bark, Peter Jones (iTL)



Theory

Principal Scientists:
•A Cornell (UJ), S Karataglidis (UJ), A 
Muronga (NMU), WA Horowitz , A 
Pershier & H Weigert (UCT) , Dawit 
Worku (CPUT), Isobel Kolbe (Wits), 
Mawande Lushozi (UCT)



SA-CERN Consortium



Achievements
and Impact



Research outputs
• Over the past 15 years the SA-CERN 

programme has been very productive 
in publishing scientific results in highly 
reputable journals.

• Collaborating with thousand of other 
scientists from around the globe 
means that the published work is of 
the highest standard.

• Such good standards are transferred 
back into our own internal review 
systems such as the NRF review 
system

• Our students are also trained from 
such system requiring rigour and 
quality work.

• During the past 5 years we went 
through COVID-19. Some of our 
researchers made their knowledge 
and innovation skills available to fight 
the spread of COVID-19.



Knowledge and Technical skills 
• Students and emerging researchers 

acquire hands-on skills through 
involvement in large  international 
experimental teams – electronics, 
high performance computing, coding, 
AI and machine learning

• They gain and generate new 
knowledge necessary for knowledge-
based economy and for basic sciences 
and mathematics education

• They also learn soft skills – 
communication, writing , teamwork, 
and leadership

• Knowledge and Technology transfer 
into local research institutions  and 
industry – AI/ML, electronics, 
engineering, and good international 
practices – some of CERN’s R&D has 
been developed here in SA over the 
past 20 years.

• In 2023 a new pillar in SA-CERN 
programme was launched – the 
Technology Transfer pillar 



Knowledge and Technical skills 
• At the heart of technology and 

innovation is fundamental research.

• Without fundamental research there 
will be no transformative technology 
to transfer.

• Fundamental science opens new 
avenues for broad societal impact in 
addition to scientific impact.

• The TT pillar of SA-CERN is established 
with 6 technology transfer projects 
that stems from the research 
conducted at CERN.

• Currently the SA-CERN Programme 
has an investment of R30 M from 
DSTI. 

• The programme has about 70 PG 
students in addition to several  
Postdocs. This is a successful 
programme in terms of student 
supervision  and mentoring of early 
career researchers.



High Performance computing



International masterclass April 2014

• “Looking for Strange Particles in ALICE”
❖ Organized by SA-ALICE and iThemba LABS 

❖ 24 students from 6 schools

❖ International video discussion with Cairo,  Geneva 
&Warsaw   

2015:  CERN Beamline for Schools Competition

St. John’s College and Barnato Park High School team
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Simon H. Connell (University of Johannesburg)

Outreach



THE BIENNIAL AFRICAN SCHOOL 

OF FUNDAMENTAL PHYSICS 

AND APPLICATIONS (ASP)

http://www.africanschoolofphysics.org/

http://www.africanschoolofphysics.org/


Early interventions in primary and secondary schools – from Limpopo 
via Soweto to Eastern Cape

South African Institute of Physics (SAIP) 

Outreach Programmes. SA-CERN 

physicists are also part of SAIP.

Going from province to province visiting 

schools and HEIs

Talking about careers in nuclear physics, 
particle physics, astrophysics, and 
cosmology

Science Centres in SA has transformed 
into training Centres for STEM learners 
and educators



Physics for Africa

• Africa engaging with 
Physics



Teachers in STEM education
Programmes for STEM educators

Training teachers has ripple 

Effects – as evidenced by schools 

which improved their results

SAIP has an educators development 

programme which has been very 

successful

The programme is now rolled to the 

provinces and neighbouring African 

countries



WiPiSA Lunch Seminars at SA institutions



Hot and Dense Matter in Heavy Ion 
Collisions and Astrophysics  - for 
university students

Annual Hot and Dense Matter in Heavy Ion 
Collisions and Astrophysics (HDM) school and 
workshop

The HDM schools are aimed at students who 
just finished their BSc up to PhD level

The school curriculum covers introductory 
topics including mathematical physics, 
computational physics, nuclear physics, 
particle physics, astrophysics and cosmology

These schools are mainly hosted by rural 
universities in order to attract students from 
these universities

We also partner with visiting academics - e.g., 
LHC in Kruger



Training future researchers in NPAC

The National Institute for Theoretical 

Physics (NITheP) Internship 

Programme

NITheP Associates submit research topics 

Students apply and indicate which topic of their interest

NITheP Associates select suitable students

I have worked with an average of 7 students/year 

for the past 8 years with 95% coming from rural universities

Students work over summer on topics cutting through 

NPAC



International Masterclasses, Beamline for 
Schools, HEPP Workshops, MINuS, MatSci, …



Africa got talent
SAPhO 

• Excellence through South 
African Physics Olympiad

• Establishing and nurturing 
talent



Africa got talent
SAPhO

• Excellence through South 
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One of the many we inspired

Ms Nkateko Baloyi with 
Azwinndini Muronga at 
the 10 Year Celebration of 
SA-CERN



We salute the youth of Africa

Dear Prof. Azwinndini Muronga,

This is Nkateko, I spoke to you earlier about how you inspired me to study Physics.

In 2008,  you gave an outreach presentation about your work in the Mopani District. I was on
e of the grade 9 learners chosen to attend the outreach from Zivuko Senior Secondary School.

I have a BSc degree in Chemistry and Physics(University of Limpopo). After completing my BSc 
at UL, i joined the NASSP programme (extended programme ) at UCT and I completed my  Bsc 
Astrophysics and Space Science Hons last year.

I'm currently registered with Wits, MSc eScience (Data Science)  and I'm working on the searc
h for new bosons using machine learning techniques supervised by Prof Bruce Mellado.

Kind Regards,
Nkateko Baloyi



Listen to the voice of reason

“What counts in life is not the mere fact that we have lived. It is what difference 

we have made to the lives of others that will determine the significance of the life 

we lead.” 

– Nelson Mandela, 

90th birthday celebration of Walter Sisulu, Walter Sisulu Hall, Johannesburg,

18 May 2002



Special Mention
✓John Ellis
✓Paolo Giubellino
✓Peter Jenni

Long-term visitors and champions :  
 Volker Lindenstruth, Florent Staley,  Peter Steinberg, S. Chattophadyay, K. Assamangan

CERN Internatonal office, collaboration spokespersons and others 
who have supported this initiative.
All our Continental and international partners and collaborators



Thank you
✓DSTI

✓NRF

✓iThemba LABS

✓Research institutions

✓CERN

For the support over more han 15 years
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