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Layout of the presentation

• Early origins of SA HEP activity

• How did SA-CERN start?

• What has been achieved?



Context and South Africa’s history of HEP
Some prominent physicists/cosmologists 
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 [Dirac Medal] 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) 

Frederick Reines Friedel Shellschop

Phys Rev Lett, 15, 429 (1965)



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.



Personal Journey 

• 1994 —1997 : Ph. D.; CERN- NA43 experiment (Wits/Aarhus)

• 1998 —1999:Post-Doc;CERN- NA59 experiment [M. Velasco (Northwestern)]

• 1999 — 2006 : Faculty at University of Cape Town -> SA-ALICE : initiated HEP

• 2007 —2013 : Director: iThemba LABS —>

• Deputy V-C Research: university of the Witwatersrand (2014 – ) [ALICE + ATLAS]



SA OFFICIALS AT CERN

1992: Signing of first Co-operation Agreement by 
FRD (NRF)  President R Arndt and CERN DG C 
Rubbia.

2005: Visit by Minister of Science of Technology Mr 
Mangena

2011: Visit by Minister of Science of Technology Mrs 
N Pandor



Background: History from 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)
• SA-ALICE joins LS-2 Upgrade 

(March 2018)
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Participation of SA in ALICE
Dimuon Arm: algorithms for online High Level Trigger (dHLT, commissioned in 2008)

– Real-time processing of heavy-ion collisions:
• online event selection
• compression

– calibration and quality monitoring 
• 25 GB/s, up to 1000 ev/s
• Extreme computing, networking and process control demands in 2008

Grid Computing: Computing Cluster integrated into ALICE GRID
Physics: Dimuon studies (acceptance, efficiency); W production in pp; ..

Cape Town

Heidelberg

Bergen
Dubna

Tromsø

HLT data challenge: Nov. 2004
• Online test on ‘Grid’ !
• Test latency tolerance
• Run stable for > 15 hours
• Rate limited by bandwidth
IEEE Trans.Nucl.Sci.55:703,2008. 

UCT group 2004



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.

Ø 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.



SOUTH AFRICA IN ALICE
MAINTENANCE AND OPERATIONS

12

Sub-detectors
Muons Tracking and Trigger
High Level Trigger (HLT)
→ Design and Commissioning of dimuon spectrometer HLT (dHLT)



W-Z Boson — Standard Model Test

• pp: PDFs at large Q2
• p-Pb: Cold Nuclear Matter (CNM) effects, nuclear PDFs
• Pb-Pb: binary collision/Ncoll scaling of hard processes

μ

Work done in collaboration with Subatech (France) and Wuhan (China) 



A Large Ion Collider Experiment

Muon Tracking Detector

Testbeam for LS-2 Upgrade

Detector Maintenance during LS-1

F Bossu, S Arkar, D Azmi, J Senosi, R Kuriakose, 
S Mhlanga, C Monteverdi, S Delsanto, D Steyn, 
Z Buthelezi, S Förtsch



A Large Ion Collider Experiment

Run Coordination

• Siegfried Förtsch
– Run Coordinator 

2016
• Zinhle Buthelezi

– Run Manager
– April 2018: start of 

data taking
– November 2018: 

start of Pb-Pb run



A Large Ion Collider Experiment

Muon Arm Upgrade

• Muon Identifier: Common Readout Unit
On-The-Fly Data Conditioning @ 51.2Gb/s

• Muon Tracking: 
Low-Voltage System



A Large Ion Collider Experiment

Tier-3 Cluster at iThemba LABS
• 264 CPUs / 528 GB RAM / 32 TB HDD
• used by ALICE + other iThemba groups
• re-using donated Run-1 HLT
• Android monitoring app



THE ALICE GRID IN 
SOUTH AFRICA

ALICE grid requires sustained and 
reliable bandwidth to sites.

Despite lack, SA Tier2 was 
processing MC data 2004-2009 
with contributed resources.

ALICE monitoring system has been 
used to “map” the effect of SANReN: 

• National network performs very well,
• International bandwidth no longer   

limiting factor.

8 in North America
4 operational
4 future + 1 retired

53 in Europe
10 in Aisa
8 operational
2 future?

2 in Africa
1 operational

1 future
2 in South America
1 operational
1 future Site: ZA_CHPC-SE

Software frame work for MUON for run3 
preparation

WLCG - Tier2
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SA@ATLAS



ATLAS (as of a few years ago…)
• 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

* List not exhaustive 



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)

•Post-doctoral fellows:
• S. Sithole (Stellenbosch  and iThemba LABS) Kumar Raju (Western Cape)

• Students: 13 MSc and PhD students



International masterclass April 2014

• “Looking for Strange Particles in ALICE”
v Organized by SA-ALICE and iThemba LABS 
v 24 students from 6 schools
v 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



A Large Ion Collider Experiment

Conferences in South Africa
June 2004 ALICE Dimuon Workshop

September 2004 Strange Quark Matter
December 2008 Inauguration of SA-CERN 
December 2010 First Kruger Workshop

2012 ALICE Dimuon Workshop
December 2012 Kruger Workshop
November 2013 Hard Probes
December 2014 Kruger Workshop

January 2015 Chris Engelbrecht Summer School
December 2016 Kruger Workshop
December 2018 Kruger Workshop

April 2019 ALICE Muon Week



THE BIENNIAL AFRICAN SCHOOL 
OF FUNDAMENTAL PHYSICS 
AND APPLICATIONS (ASP)

http://www.africanschoolofphysics.org/

¨ International Organizing Committee (IOC)

¤ The IOC is the main organizer of the school

¤ The IOC Members: 

n B. Acharya (ICTP & King’s College London)

n K. A. Assamagan (BNL)

n A. Dabrowski (CERN)

n C. Darve (ESS)

n J. Ellis (CERN & King’s College London)

n S. Muanza (CNRS-IN2P3)

n R. Voss (CERN)

¨ Local Organizing Committee (LOC)

¤ Local committee in the host country

¨ International Advisory Committee (IAC)

¤ Advises on various aspects of the organization including fund raising

http://www.africanschoolofphysics.org/


Thank YOU

UCT iThemba LABS

WITS

South Africa and CERN
for making this possible.


