15 Years of SA-CERN Programme

Azwinndini Muronga

el ) . B A . >
science & innovation N E LS ‘ N M N D E LA '
Depariment UNIVERSITY RF L
cignce and Innocvation .
REPUBLIC OF SOUTH AERICA MatmnaFInFlI;sdeaiﬁE: o :/J .Ié:ggdratsncrigl:té;:ccelerator

20-21 January 2025,
iThemba LABS, Cape Town, South Africa

Contributors to this talk: SA-CERN Consortium members



Remembering “Madzhakandila” of SA-CERN Programme

We stand on the shoulders of trailblazers and champions

Jean Cleymans (5 August 1944—22 February Daniel Adams (.... — 2023) was Chief Director: Basic Sciences and
2021) was a Belgian physicist and a professor at Infrastructure at DSTI. He spearheaded and led many initiatives
the University of Cape Town (UCT). He made that are pivotal to the National System of Innovation including
notable contributions to the area of quark-gluon national programmes such as SA-CERN, SA-JINR, NTembi, NumeRl,
plasma with focus on statistical hadronization -- and the flagship research infrastructure initiative, the SA Research
Wikipedia Infrastructure Roadmap (SARIR).

He was the first Chair of SA-CERN Programme
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SA-ATLAS

Explores fundamental particles and
forces, including the Higgs boson,
through high-energy particle

collisions.

Celebration of 15 Years of SA-CERN
iThemba LABS, 20-21 January 2025

SA-ALICE

Studies quark-gluon plasma,
recreating early universe conditions
through high-energy heavy ion

collisions.

SA-ISOLDE

producing radioactive ion beams for
nuclear physics, astrophysics, and

medical isotope research.
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Environment

Aer
erospace The unprecedented technical requirements of

CERN's accelerators, detectors and computing
infrastructure push the boundaries of
technology. Research is a trailblazer for
disruptive technologies that benefit society.
Hover over an area to learn more.

% M Quantum

Healthcare

SA-THEORY

SA-TT Which participates in the High
The SA-CERN Technology Transfer Energy Physics and Nuclear Physics
Theoretical research related to

advances knowledge transfer
work at CERN.

within the research enterprise.
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International Particle MASTERCLASSES

Physics Outreach Group hands on particle physics

International
Masterclasses

International Masterclasses 2025
will take place from 24. February - 11.
April 2025




——N South Africa : Policy Framework

Y From NDP - STI White Paper - STI Decadal Plan

NDP, AGENDA 2063 AND SDGs

Long term plans that provide a shared development vision for all
stakeholders within the country, in the continent and the world
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NDP VISION 2030

Fight poverty, inequality and
unemployment

SDGS 2030

End poverty, protect the planet and
ensure prosperity for all

AFRICA AGENDA 2063

Prosperous Africa based on
inclusive growth and sustainable
development

Mutually reinforcing agendas: Agenda 2063 focus also relate to the AU’s Pan-African drive, African cultural ident
common heritage, values and ethics; the African Renaissance; and the strong focus on the security agenda '
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March 2019 SCIENCE

TECHNOLOGY
AND INNOVATION
DECADAL PLAN
2022-2032

Science, technology and innovation
enabling inclusive, sustainable
South Africa development in a
changing world
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From policy- White Paper on ST

* SA-CERN programme is
contributing to White Paper on
STl and the STI Decadal Plan

The role of STl in South Africa’s National Development Plan

The NDP sets out to address a set of core outcomes covering the following 14 focus areas: education,
health, safety and security, economic growth and employment, skills development, infrastructure,
rural development, human settlements, local government, environment, international relations, public
sector, social protection, and nation-building and social cohesion. As will be evident from this White Paper,
science, technology and innovation are key enablers that cut across all these focus areas.

Subject to conditions such as social stability, investment in STI, education and skills development,
science, technology and innovation are one way of feeding a virtuous cycle of economic growth and
employment in the country. It is for this reason that the NDP includes targets for PhDs and makes
specific reference to the need to ensure more research, the productivity of STl investment, and the
efficiency of STl institutions.

Furthermore, effective STI policies and programmes will help ensure that gains made in addressing the
NDP's core outcomes will not be reversed by the impact of the Fourth Industrial Revolution, which is
already fundamentally altering the nature of societies and business across the globe.

"No modern society has scaled the heights
of social progress without science and
technology ... Harnessing the force of
science and technology to meet South
Africa’s developmental needs is among the
surest ways out of the current quagmire of
underdevelopment ... Research has shown
that nations such as Japan, South Korea
and Germany put science, technology and
innovation in the service of their societies,
with commendable results."

Kgalema Motlanthe, former President of
South Africa, addressing the 2013 South
African Science, Technology and
Innovation Summit




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

&) deveopment GLIALS
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AGENDA 2063
(,) ca We Want

An Africa with a stmng cultural
»dcnm) common heritage, values and
- cthics

Aspirat:on 6

An Africa where development is
le-driven, unlkeashing the
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poncnt:al of its women and youth

ATPXAN VSN
Aspiration 1

A prosperous Afica based on inclusive
growth and sustainable development

An integrated continent, politically united
and based on the ideals of Pan A fricanism
and the vision of Africa’s Renaissance

" Affrica as a strong, united and

influential global player and

Aspiration 3| - partner

An Africa of good governance, democrucy,

respect for human nghts. Justice and the rule of

law S— .’
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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.

FHYESICAL REVIEW

YOLUME 946,

HNUMBER 1 NOVEMBER I, 1954

Direct Quantitative Observation of the Three-Photon Annihilation
of a Positron-Negatron Pair*

J. E. Bassox
Natiowal Phyiieed Laberalory, Cr-'uadr'i'_,r-:zr .':-'GII-L?II:I;I'I-L wiid Tudrstrlal Razeorch, Prafovda, Dadon of Sonth Africa
(Received January 11, 1954)

Three-photon annihilation of the positron with a negatron has been deteemined guantitatively as well as

ruilitatively by the simultaneows ohaervation of the emitted photons with seintillation counters. The ratio
of the reaction cros sections for twoe and three-photon annihilation has been determined as opera=402
=50 This is in agreement with the theory of Ore and Fowell bt definively differs from the theoretical values

ohtnined by Lifshitz and by Ivanenko and Sakolov.

INTRODUCTION

HE possibility that an appreciable part of posi-
tron-negatron reactions might result in annihila-
tisn with the radiation of three photons, was first
theoretically postulated by Lifshitz! and by Ivanenko
and Sokolov® and a short while later by Crre and Powell *
They all used the time-independent perturbation theory
to compute the cross secton for three-photon annihila-
tion. The influence of Coulomb binding was neglected
and plane wave functions were assumed for the initial
and final states of the positron-negatron system. Similar
results were obiained but with different numerical
values,

When the positron and negatron meet in free space
they can be considered to form a bound system similar
to that of the hydrogen atom, as suggested by Wheeler 4
The triplet or ginglet state is formed depending on
whether the spins of the positron and negatron are
parallel or antiparallel. These states are called re-
spectively orifio- and  pare-positronium.  Transitions
hetween the two are strictly forbidden.®

Thea ainclat atate ia annihilated with the smission

10¥* per second. This mayv result in the de-excitation of
the triplet state to the singlet state, with resulting twa-
instead of three-photon annihilation, in a gas {such as
WOy where electron exchange takes place easily. The
number of delayed (~10—7 sec) coincidences between
the emission of the gamma quantum from the decay
of the MNa® nucleus and the appearance of an annthila-
tion quantum when the positron is brought to rest in
the gas, has been measured by Dewtsch in diferent gas
mixtures, In the case of nitrogen, [or example, the
number of delayed coincidences—due to the formation
of ortho-positronium—is markedly decreased by the
addition of a few percent of N0}, The electrons from the
positronium atom are easily exchanged during a colli-
gion with an unpaired electron (from the NOY with
opposite spin, Furthermore, by observing the number
of delayed cotncidences from positron caplure in freon
(where this exchange is almost nonexistent) as a func-
tion of the pressure and extrapalating to zero pressure,
Dreutsch found for the lifetime of the erife-positronium
a value in good agreement with the theoretical value
af Ore and Powell.



EVIDENCE FOR HIGH-ENERGY COEMIC-RAY NEUTRING INTERACTIONS*
F. Reines, M. F. Crouch, T. L. Jenkins, W, R. Kropp, H 8. Gurr, and G. . Smith
Couse Institute of Technology, Cleveland, Oblo

and

" 4. P, F, Sellschop and B. Meyer
i Unbweraity of the Witwatersrand, Johannesburg, Republic of Bouth Alric

; {Recelved 26 July 1965)
A —
are favared over the 3r ond 5+ 2r modes, although it ather wny with squal amounts, Therefore, the statis— 2 - X
probably is still insufficient to account for the vast tical average of the o+ v processes should not he B
differences in decay mates between these two types of greatly perfurbed.
processes without intreducing symmetry-breaking ef- Ygee reference | [of & samimary of the experimental A o
Tegta. The o+ 24 and w+ 2r modes are found 1o be com- aLa, s
parable, For 4 detailed list of braoching ratios, aee PR, Armenteros gt al,, Fhys, Lettors 17, 170 (1405);
referance 2, N, Barash o, al,, “Antiprotos Annikilation in Hydro-
TH. Hararl, H. J, Lipkin, asd £ Meshior, Phys, gen at Reat 1. Reaction p+p =& =K +5" (to be published).

EVIDENCE FOR HIGH-ENERGY COEMIC-RAY NEUTRINO INTERACTIONS*®
F. Reines, M. F. Crouch, T. L. Jenkins, W. R. Kropp, H. 5. Gurr, and G. F. Smilh
Case Inatitute of Technology, Clevelnnd, Okio
and
J. P, F. Bellschop and B. Meyer

Unbversity of the Witwatersrand, Jobannesburg, Bepublic of South Alvica
{Received 26 July 1985

The fux of high-energy neutrinos from the each. Each detector element, Fig. 2, isa
decay of K, 7, amd g mesons produced in the rectangular box of Lucite of wall area 3.07 m?
earth's almosphere by the interaction of pri- containing 380 liters of a mineral-oil based
mary cosmic rays has been caleulabed by many Liguid scintillator, and 15 viewed at sach end
authors.® In addition, there has been some con- by two S-in photomultiplier tubes. The array
Jecture! as to the much rarer primary flux of constilules a hodoscope which gives a rough
high-energy neutrinos originating outside the measurement of the zenith angle of a charged
earth's atmosphere, We present here evidence? particle passing through it. In addition, the
for the interactions of “natural® high-energy event is located along the detector axis by the
neutrinog obtained with a large area liguid scin- ratio of the photomultiplier responses at the
tillation detector (110 ) located at a depth two ends. The sum of the responses then pro-

of 3200 m (BB00 meters of water equivalent,
average T304 = 5.0} in a South African gold mine.
The egsential idea of the present experiment?
is to detect the energetic muons produced in
neutrino interactions in a mass of rock by means
of & large area detector array imbedded in it.
Backgrounds are reduced by the large overbur-
den and by utilizing the fact that the angular
distribution of the residual muons from the
earth's atmosphere 18 strongly peaked in the
vertical direction at this depth. The angular
distribution of the muons produced by neutrinn
interactions should show a slight peaking in
the horizontal direction.’
The detector array, shown schematically
in Fig. 1, consists of two parallel vertical

Frederick Reines Friedel Shellschop
walls made up of 36 delector eléements. The >

f —
array 18 grouped into § "baye” of § elements FIG, 1, Schematic of deteotor array. -

420

Phys Rev Lett, 15, 429 (1965)
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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-lon 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

Distribution of All CERN Users by Location of Institute on 24 January 2018

About 0.5% of CERN users NP _
are African Nationals e A

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

al
etherlands
orwa; 9
'olan 3
O CERN users St
omania
Slovakia 86 ASSOCIATE

Spain 3 MEMBERS IN
. Sweden THE PRE-STAGE
O Users of LHC experiments st 5 | o o
United Kingdom 1008 Cyprus 16
7903 Serbia 39
Slovenia 24 79
. . . OTHERS Chile 23 Iceland 2 Mexico 64 Sri Lanka 3
Algeri 1 Chin: 283 Indonesia 7 Mongolia 2 T.EYR.OM 2
Not limited to CERN. Broader issue Reme, G, m o b g Ml 2 mow g
OBSERVERS Armenia 14 Croati 31 Ireland 10 Moroceo 12 Thailand 19
Tapz 28 Australia 36 Cuba 3 Korea 166 New Zealand 7 Venezuela 1
R:‘P"" 1099 Azerbaij 5 Ecuad 4 Latvia 1 Oman 4 Viet Nam 1
U]éi; 2070 Bangladesh 3 Egyp! 25 Lebanon 10 Peru
: Bel 24 Esto 18 Madagas 3 Saudi Arabia
Brazil 135 Geo 28 Malaysia 7 Singapore
3454 Canad 190 Hong Kong 19 Malta 8 South Africa 81 1407

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

Distribution of All CERN Users by Nation of Institute

High Energy Physics in Africa, Latin America and other developing
regions

Kétévi A. Assamagan®*, Johan Sebastian Bonilla®, Clandio Dib¢, Azwinndini Murongad,
Heath B. O’Connell®, Rogerio Rosenfeld!, Suyog Shrestha®

*Brookhaven National Laboratory, Physics Department, Upton, New York, USA
b University of California, Dawis, USA
“Dept. of Physics and CCTVal, Universidad Técnica Federico Santa Maria Valparaiso, Chile
* Faculty of Science, Nelson Mandela University, Gqeberha, South Africa
“Fermi National Accelerator Laboratory, USA
IInstituto de Fisica Tedrica, UNESP and IGTP-SAIFR, Sao Paulo, Brazil
Y Washington College, Chestertouwn, MD USA

Abstract

We summarize the current status of high energy physics (HEP) in Africa, Latin America,
and other developing regions.
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The rise of Africa’s Youth population — Challenges and

opportunities
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Data source: United Nations (2013) World Population Prospects: The 2012 Revision.

Major research research facilities coming to Africa

Distribution of All CERN Users by Nationality on 27 January 2020
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Southern Africa Large

SKA - The largest radio astronomy observatory to be (co-) hosted by Telescope(SALT)

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.




South African Science at external Large Scale
International Facilities

Outbound

Astronomy : SARAQO, SALT, MeerKAT, SKA, .... HEP/Nuclear : CERN, JINR,GSI,

Nuclear : iThemba, ... Interdisciplinary : Synchrotrons

Other : NITheCS, CHPC, SA HEIs and Research | Astronomy : HESS, CTA, LIGO
Councils, SANSA '



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




Minister of S &T : M. Kubayi-Ngubane

May 15 2018
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Background: UCT

UCT joins ALICE (November
2001)

UCT-CERN Research Centre
(August 2003)

SA-CERN (15 December 2008)
e 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)

-ALICE to UCT-CERN

CAFE ARFUS WEDNESDAV !\A‘{l 2004

Lnnumg«mmmm-oncm g
Call Dateline on 082232 530 i

How is! herand hclding up?:

City boffins join
Alice for a
Big Bang

finkup on th \:: hc aims to recreat e h~ bcg m'gﬂf the urwe_rse,
E']m fion Reporter Jeanne van der Merwe reports

T"c Ur’iyprc‘—‘

THE CAPE ARGUS ( 1STMAY 2002)



THE SA-CERN PROGRAMME JOURNEY
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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

L T |,  C=R11

Department of Physics

University of Cape Town - Rondebosch 7701 - South Africa
Fax +27-21-650-3352

Telephone ¥ + 27-21-650-4062

e-mail cleymans@qep.phy.act.ac.za

Professor Jean Cleyimans

Director UCT-CERN Research Centre

MMay 4, 2007

Minister WM. Mangena

Department of Science and Technology
Pretoria

wvia

Dr. P. Mijwara.

Director General

Department of Science and Technology
Pretoria

wvia

Professor C. de la Rey

Deputy Vice-Chancellor

University of Cape Town

To the Honourable Minister of Science and Technologwy,

Re: Collaboration between South Africa
and the Fuaropean Centre for Wuclear Research (CEIRN)

For many years several physicists have been making use of the facilities at CERN, located
in Geneva, Switzerland. taking part in high guality research projects. The support for these
projects has alwayvs been on an ad-hoc basis. After much discussion with colleagues, it has
been suggested that a formal proposal be made to coordinate the research being done by South
African scientists at CERN and to have funding for this at the level of around 5 000 000.00
Rands. The project would be based at iThemba LABS since all groups have regularly comntact
mectings there. This would provide a major boost for research in nuclear and particle phyvsics
in South Africa and would provide support for many activities related to nuclear physics in the
country. We kindly ask the NMNinister to support this proposal.

Yours sincerely,

Jean Cleymans

for:

Krish Bharuth-Ram (UKZN) Simon H. Connell (Wits)
S. Karataglidis (Rhodes) Z.7. Vilakazi (iThemba LABS)

July 20 2007



’ The SA-CERN Programme A

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



SA-CERN Progranme Host of the National SA-CERN

Host Institution: iThemba LABS

Programme: iThemba LABS

CHAIR

National coordinators are elected.

/ \ \ | Chairman is elected by the national coordinators.

Host Members
Darcctor ALICE ATLAS | |ISOLDE || THEORY

Business Manager

Launch of the SA-CERN consortium December 2008. %RF

Natio Iﬁesea cll ‘ - Laboratory for Accelerator
Based Sciences



ALarge lon Collider Experiment %
ALICE in South Africa .
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* Principal Scientists:
— Zinhle Buthelezi (iThemba LABS),
— Siegfried Fortsch (iThemba LABS),
— Zeblon Vilakazi (WITS)

ALICE - MoU

ALICE Collaboration CERN-MolJ-2018-002

Addendum 1
to the

Addendum 39
to the

Memorandum of Understanding

for Collaboration in the Construction
of the ALICE Detector

Upgrade of the Readout & Trigger System

Participation of : Hap

25



A Large lon Collider Experiment

SA at ALICE ALICE

A Large fon Collider Experiment

Focus on: Siegfried Fortsch

A Large fon ¢

by Iva Raynova. Published: 28 February 2016

The new run coordinator of ALICE Focus on Edith Zinhle Buthelezi

by Virginia Greco. Published: 11 June 2018

Recent Comments

Congratulations !

Siegfried was born in Germany but raised in South Africa. While still in high
the idea to study medicine: “1 wanted to study science and to help others at
When he got to University though, he fell in love with physics: “We had
inspirational physics lecturers at university, especially on the theory side.
interest in physics became stronger and stronger and eventually overrode all

Edith Zinhle Buthelezi, who is a senior scientist at iThemba LABS, Somerset West,
South Africa, has been the ALICE Run Manager for some of the latest weeks and has
also participated on behalf of the Collaboration in a Facebook live event organized
by CERN and heid on May 30™. We spoke to her to know more about her career path
and scientific interests.

Edith is a member of the ALICE Collaboration since 2007 and is involved in the muon
spectrometer activities and its upgrade. A nice and cheerful person, she is very enthusiastic
about her job and her involvement in ALICE. The path that led her into high-energy nuclear
physics and CERN, though, was not straightforward but presented some twists and turns.

‘When she was a youngster, Edith was convinced that she wanted to be a medical doctor.
So, when the time came, she enrolled for a medical degree in Cape Town. But, after some
time. she realized that she was rather ir in natural sci sO she
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BRrRUNKER

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

* Princi pal Inve stlgators “The most complicated electronics board ever produced In

« James Keaveney (UCT), Deepak Kar  South Africa”
(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)

ISOLDE Collaboration ~ CERN-ISCC-2011-001

The European Organisation for Nuclear Research (CERN)

and

The National Research Foundation (NRF), South Africa,

declare that they agree on this Memorandum of Understanding for the ISOLDE Facility.

Signed at Geneva Signed at  Pretoria

WL Lavs



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)
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Achievements
and Impact



Research outputs

e Over the past 15 years the SA-CERN e Our students are also trained from
programme has been very productive such system requiring rigour and
in publishing scientific results in highly quality work.
reputable journals. * During the past 5 years we went

* Collaborating with thousand of other through COVID-19. Some of our
scientists from around the globe researchers made their knowledge
means that the published work is of and innovation skills available to fight
the highest standard. the spread of COVID-19.

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



Knowledge and Technical skills

* Students and emerging researchers
acquire hands-on skills through
involvement in large international
experimental teams — electronics,
high performance computing, coding, * Knowledge and Technology transfer
Al and machine learning into local research institutions and

industry — Al/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

* They also learn soft skills —
communication, writing , teamwork,
and leadership

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



Knowledge and Technical skills

* 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.

* 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 = E—Y /Iw

B — : b O ———— -
__a_ -'H'N ==k

A |
=

g Blv” ’“ ’

‘ F‘ﬁ ‘ |

with 6 technology transfer projects
that stems from the research
conducted at CERN.

2%




High Performance computing

Centre for High Performance
Computing CHPC

WORLDWIDE LHC COMPUTING GRID COLLABORATION

CERN-C-RRB-2005-01/Rev. 1
13 April 2015

Memorandum of Understanding

for Collaboration in the Deployment and Exploitation
of the Worldwide LHC Computing Grid

between

T~ RFIMODEART ADTCARNTZ ATIOM FAD ATICTRFAD DRECFADAH #@ORDARN

Centre for High Performance
Computing

® 00 1 nber(340) < jeindupmanss x @ Grid shes rantereg mag - x Jown
¢ 2 (O | © simonitor.cam.ch. *
3 Aoga (F) CERN Phonebock [) Wabof Kncmhdge.. [ CERN Users' pages () ALICE Collabovition [} Univarsty of Capa.. & igeogle () GoogleBoskmark % Linux Mt Ferums.. ™) Other Bookmarks
) : [onALISA
A”CE MonALISA Repository for ALICE O{’ A
Wy jots Ny barra i Cataizgue Srawaer LB00 Trakes Adwisistrason Sscson Lce B At ML Fos \refos Toolear Mosslies OO

@ Rumigpee @ Runrig jts buino MLins ) S0 50 pronkoT(s) Srevents ob @wote




Outreach

International masterclass April 2014

* “Looking for Strange Particles in ALICE”
+* Organized by SA-ALICE and iThemba LABS

X/

s 24 students from 6 schools

X/

%* International video discussion with Cairo, Geneva
&Warsaw

‘ | ‘|\H”HH“|1
.

2015: CERN Beamline for Schools Competition
St. John's College and Barnato Park High School team

Simon H. Connell (University of Johannesburg)

38



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

Activity report on the African School of Physics, November 28 — December 9, 2022

Figure 3: Engagement with high school pupils during ASP2022.

hittp: / /www.africanschoolofphysics.or



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




Physics for Africa

Physics
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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




WIiPiSA Lunch Seminars at SA institutions




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

Annual Hot and Dense Matter in Heavy lon
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

| 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
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Africa got talent
SAPhO

* Excellence through South
African Physics Olympiad

* Establishing and nurturing
talent



Africa got talent
SAPhO

* Excellence through South
African Physics Olympiad

* Establishing and nurturing
talent




One of the many we inspired

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

Cape Town
South Africa

Q&



We salute the youth of Africa

Dear Prof. Azwinndini Muronga,

This is Nkateko, | 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. | was on
e of the grade 9 learners chosen to attend the outreach from Zivuko Senior Secondary School.

| 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 | 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

v’John Ellis
v'Paolo Giubellino ' -

v 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

v'DSTI
v'NRF
viThemba LABS

v'Research institutions

v'CERN

For the support over more han 15 years




	Slide 1: 15 Years of SA-CERN Programme
	Slide 2: Remembering “Madzhakandila” of SA-CERN Programme
	Slide 3
	Slide 4
	Slide 5
	Slide 6: South Africa : Policy Framework
	Slide 7: From policy- White Paper on STI
	Slide 8: Locating Physics within NDP, Africa Agenda 2063, and UN SDGs
	Slide 9: Context and South Africa’s history of HEP
	Slide 10: History of underground Physics in SA
	Slide 11
	Slide 12: Current issues and the African context
	Slide 13: High Energy Physics in Africa 
	Slide 14: The rise of Africa’s Youth population – Challenges and opportunities
	Slide 15
	Slide 16: SA Officials at CERN
	Slide 17
	Slide 18: Background: UCT-ALICE to UCT-CERN
	Slide 19
	Slide 20: The Launch of SA-CERN Programme 
	Slide 21: From UCT-CERN to SA-CERN
	Slide 22
	Slide 23
	Slide 24: ALICE in South Africa
	Slide 25: ALICE
	Slide 26: SA at ALICE
	Slide 27
	Slide 28: ATLAS 
	Slide 29: SA-Atlas Highlights 
	Slide 30: ISOLDE 
	Slide 31: Theory 
	Slide 32: SA-CERN Consortium
	Slide 33: Achievements and Impact
	Slide 34: Research outputs
	Slide 35: Knowledge and Technical skills 
	Slide 36: Knowledge and Technical skills 
	Slide 37: High Performance computing
	Slide 38
	Slide 39: The Biennial African School  of Fundamental Physics  and Applications (ASP)
	Slide 40:  Early interventions in primary and secondary schools – from Limpopo via Soweto to Eastern Cape 
	Slide 41: Physics for Africa
	Slide 42:  Teachers in STEM education 
	Slide 43: WiPiSA Lunch Seminars at SA institutions
	Slide 44:  Hot and Dense Matter in Heavy Ion Collisions and Astrophysics  - for university students 
	Slide 45: Training future researchers in NPAC 
	Slide 46: International Masterclasses, Beamline for Schools, HEPP Workshops, MINuS, MatSci, …
	Slide 47: Africa got talent SAPhO 
	Slide 48: Africa got talent SAPhO
	Slide 49: One of the many we inspired
	Slide 50: We salute the youth of Africa
	Slide 51: Listen to the voice of reason
	Slide 52: Special Mention
	Slide 53: Thank you

