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http://lamp.ictp.it/index.php/aphysrev/article/view/1610/586 

AfLS Website https://www.africanlightsource.org 

https://www.worldscientific.com/doi/abs/10.1142/S0217732318300033 

https://www.researchprofessionalnews.com/rr-news-europe-views-of-europe-
2022-5-african-light-source-aims-for-science-with-ubuntu/ https://link.springer.com/article/10.1007/s12551-019-00578-3

https://i0.wp.com/www.africanlightso
urce.org/wp-
content/uploads/2022/12/Nature-
Review-Physics.png?ssl=1 

2023-06-14 Science and Public Policy 00 (2023) 1-12 
“Science diplomacy from the Global South: the case 
of intergovernmental science organizations“

https://iopscience.iop.org/book/edit/978-0-7503-3631-4/chapter/bk978-0-7503-3631-4ch54 

Recent progress towards an African light source
Debating the Societal Impact of Big Science in 
the 21st Century

https://www.worldscientific.com/doi
/abs/10.1142/S0217732318300033 

The African Light Source: 
history, context and future

JSR, 31(2024) 1-9
https://doi.org/10.1107/S1600577523009682 
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Sirius in Brazil
90% local manufacture

What is a synchrotron light source?

Large Scale Research 
Infrastructure

Super Microscope
• Up to atomic resolution
• 5D : x,y,z, t, parameter
• Spectroscopy, Imaging etc

Multidisciplinary
• Research
• Technology
• Industry
* Credit inferred from each slide
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1 measured point 
à 5D data 
(3 space and time) + 

a parameter  
improvements 

of 102 - 104

What is a synchrotron – Technological Advances
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Synchrotron X-raysESRF Extremely Brilliant Source 
The 1st high-energy 4th-generation synchrotron light source

Pantaleo Raimondi wins the 
Gersch Budker IPAC17 Prize
For his invention of the “Hybrid Multi Bend 
Achromat” (HMBA) lattice, which has 
become the design basis of most future 
“fourth generation” synchrotron sources in 
the world
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What is a synchrotron – Technological Advances
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Johannesburg – Soccer World Cup 2010 SESAME in the Middle East
Egypt is the first African country to have country-

based membership of an international light source. 
It participates as a member of SESAME along with 
the Middle East countries of Cyprus, Iran, Israel, 

Jordan, Pakistan, the Palestine and Turkey

Inspiration

5



The African Light Source Foundation
Towards a Lightsource for the African Continent 

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source

Sirius in Brazil
90% local manufacture

Inspiration
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Sirius in Brazil
90% local manufacture

Inspiration: Science, Competitive Industry, UN SDGs

Some examples of 
Science with 
Synchrotrons

Multidisciplinary

• Research

• Technology

• Industry

* Credit inferred from each slide
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Africa already has experience in International Large-Scale Research Infrastructures



The African Light Source Foundation
Towards a Lightsource for the African Continent 

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 9

Africa already has experience in International Large-Scale Research Infrastructures

Research with MeerKAT … kernel of SKA
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Global and Africa relevant Research and Innovation – by Africans and partners

African Cultural and Paleo 
Heritage

Developing medical interventions for Africa’s disease 
burden, Malaria, HIV, TB, Ebola ….

AfLS-CDR 
Conceptual 

Design Report

Beneficiating Africa’s 
mineral wealth: Mining 

Review Africa

Energy Materials

Innovations

….. and much 
more
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Why the AfLS ?
1. African Challenges à Identify Science à Identify RI à AfLS

a) Examples in these slides

b) Health (African vaccine IP), Big Data Analytics, Others  à All RIs

2. Insist on evolution towards major African funding
3. RI for Science Diplomacy à Developing Pan Africanism

a) SESAME

b) CERN

4. AfLS profile for African Government Science Policy, Regional Science Policy 
à Leave no country behind

5. Governance à African participation on RI Councils
6. African User Base development (Training, Youth)

a) Schools, Workshops, 
b) Medium term visits, 
c) Sandwich programmes
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AfLS3 
Conference

2022/12/15 The African Light Source : ICTP SSLS&A : Simon Connell 1

Many AfLS Roadmap related activities

Letter to 
SA-NRF

SA Synchrotron 
Initiative

First publications from 
Egypt then SA

1st formal Pan-
African call. AfLS is 
in the ALC launch 
docs

20102005200019951990

Global 
conversations 
about the AfLS

Formation of 
AfLS Interim 
Steering 
Committee

AfLS1 
Conference 
and AfLS SC

AfLS2 
Conference

AU: STC-EST, AAS call to 
support AfLS as a Pan 
African initiative

AU: Exec Council 
call to support 
AfLS as a Pan 
African initiative

Ghana 
Govt 
support
+ Others

AfLS 
Foundation 
Legal Entity

2015

1st African HE 
Summit : AfLS in 
the Declaration

AfLS4 
Conference

AfLS5 
Conference

3 Strategic Task 
Forces launched
1. African 

beamline
2. Joint African 

Membership
3. African 

Regional 
Infrastructure

CDR Completed

2020
AAS-ASI
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Conferences 
2015, 2019, 2020, 
2021, 2022,
2023, 2024

•AfLS1 2015 
https://events.saip.org.za/event/61/

•AfLS2 2019 
https://events.saip.org.za/event/145/

•AfLS3 2020 
https://events.saip.org.za/event/211/

•AfLS4 2021 
https://events.saip.org.za/e/AFLS3

•AfLS5 2022
 https://events.saip.org.za/e/AfLS2022 

•AfLS6 2023
https://events.saip.org.za/event/243/

•AfLS7 2024
https://events.saip.org.za/event/249/ 

2021
Now 5 African 

Governments involved
Many co-conveners

Prof bodies
Academies

2021
>500 registrations

2022
~1000 registrations
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AfLS 7 – 2024 : Business Development Session

Wed

https://events.saip.org.za/event/249/timetable/
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Synchrotron X-rays and neutrons made EASY for industry
Ennio Capria Deputy Head of Business Development (ESRF)
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Students  à Startups to facilitate industry access 
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• SARS-CoV-2, 
• snakebite envenomation, 
• HIV, tuberculosis, 
• malaria, 
• bilharzia, 
• human papilloma virus, 
• cardiovascular disease, 
• human metabolic disorders, 
• African Horse Sickness virus, 
• Industrial enzymes

Bio-Science

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 18
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Paul Tafforeaux
2025 Synchrotrons School :  Road to the African Light Source
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Paul Tafforeaux

Broomistega : Temnospondyl amphibian, aquatic 
predator, the best skeleton ever discovered

Thrinaxodon : 
Mammalian reptile, 
close to the origin of 

mammals
13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 21
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Berger shows fossils to South 
African President Jacob Zuma
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1. South Africa
• Aaron Klug Centre, UCT, link, 

U Witwatersrand, U Free State, 
U Stellenbosch, iThemba

2. Benin, X-TechLab, Benin, link
3. Ghana,  U Ghana,  link
4. Côte d'Ivoire,  LaCPM, Universite Felix 

Houphouet Boigny, Abidjan, link
5. Senegal, Ziguinchor, link
6. Cameroon, Dschang, link
7. Kenya, Kenyatta University, link  
8. Tunisia 

• Monastir, link, Nabuel, Tunisia, link 
9. Algeria, Constantine 1, link
10. Morocco

• U Rabat,, link, El Jadida, Morocco, link , 
Agidir, Morocco, link

Significant 
facilities

IUCr 
OpenLab 
venues 
with 
facilities

Feeder Facilities

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 23

http://www.emu.uct.ac.za/news/ucts-centre-imaging-and-analysis-uct-cia
https://www.xtechlab.co/
http://www.africanlightsource.org/crystallography-in-ghana
https://www.lacpmci.com/index.html
https://www.iycr2014.org/events/openlabs/iucr-iupap-ictp-openlab-senegal
https://www.iycr2014.org/events/openlabs/bruker-openlab-cameroon
https://www.iycr2014.org/events/openlabs/ccdc-openlab-kenya
https://www.iycr2014.org/events/openlabs/bruker-openlab-tunisia
https://www.iycr2014.org/events/openlabs/bruker-openlab-tunisia
https://www.iycr2014.org/events/openlabs/bruker-openlab-algeria
https://www.iycr2014.org/events/openlabs/bruker-openlab-morocco
https://www.iycr2014.org/events/openlabs/bruker-openlab-morocco
https://www.iycr2014.org/events/openlabs/bruker-openlab-morocco
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Ghana
 University of Ghana 
Zambia
 The University of Zambia 
Algeria

Ecole Nationale Polytechnique de Constantine
Nigeria
 Federal University of Technology, Akure
 University Ile-Ife 
Burkina Faso
 Institute of Research in Health Sciences, Burkina Faso
Morocco
 University Sidi Mohamed Ben Abdellah 
Ivory Coast
 Universite Felix Houphouet Boigny 
Egypt
 Helwan University, Ain Shams University
Lesotho
 National University of Lesotho
Ethiopia
 Addis Ababa University

Bio-Science Capacity in Africa
Bottom Up

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 24
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Some Existing Regional Facilities

X-TechLab - Benin 
Materials analysis, spectroscopy for many disciplines.
Energy, health, environment, agriculture, materials

Microscopy Centre – UCT in SA
Structural biology resource widely used in SADEC region

African Laser Centre
Pan-African NEPAD flagship initiative

ICTP-EAIFR - Rwanda
Condensed matter, Geology, Particle Physics, 
Cosmology, Astroparticle physics

Partner with LAAAMP, IUCr – OpenLABS, START, Others …. 

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 25
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26

Example of African Industry : 

SASOL investment in R&D and HC
SASOL capacity, achievements in catalysis 
studies – local and at light sources

from Dr E du Plessis at AfLS2015

Bottom Up

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 26
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Accelerator Physics Capacity in Africa

Ghana: Accelerator Laboratory at the Obafemi Awolowo University. 1.7MV Pelletron Tandem Accelerator

Nigeria: Accelerator Laboratory at the Obafemi Awolowo University. 1.7MV Pelletron Tandem Accelerator

Egypt: Nuclear Research Centre (NRC). 
MGC-20 cyclotron, 
3 MV Tandetron (commissioned ?) 

Algiers: Nuclear Research Centre of Algiers (CRNA). 
3.75 MV Van de Graaff accelerator

South Africa: iThemba LABS 200 MeV separated-
sector cyclotron with two injector cyclotrons., 11 
MeV PET Isotopes, 6 MV Tandem accelerator, 3 MV 
Tandetron.

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 27

https://www.afcone.org/wp-content/uploads/2021/11/4.Ghana_Presentation_Ghana.pdf
https://www.afcone.org/wp-content/uploads/2021/11/5.Nigeria_The-Nigeria-Particle-Accelerator-Facility.pdf
https://www.afcone.org/wp-content/uploads/2021/11/3.AFCONE_IAEA_Al-Abyad-27102021L.pdf
https://www.afcone.org/wp-content/uploads/2021/11/2.Algeria_Pr%C3%A9sentation_for_IAEA-AFCONE-Virtual-Webinar-S-Damache-from-CRNA-Algiers-Algeria.pdf
https://tlabs.ac.za/accelerators/
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Instrumentation and Control Systems Capacity in Africa
South Africa: 
iThemba LABS 
Instrumentation / Control

SARAO
Instrumentation / Control

SKA
Instrumentation / Control

Necsa
Nuclear Energy Corporation of SA
Instrumentation / Control

St James Software 
JlogBook - e-log-book 
With ESRF interfaces to TANGO

Stellenbosch U
Presenting at ICALEPCS

CERN participation by African Countries
Algeria, Egypt, Ghana, Madagascar, Morocco, Mozambique, Rwanda, South Africa, Tunisia, Many others
Tech Transfer, Operations, Upgrade, Instrumentation, AI etc

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 28

https://tlabs.ac.za/accelerators/
https://www.sarao.ac.za/
https://www.skao.int/en
https://www.necsa.co.za/
https://www.sun.ac.za/Home.aspx
https://international-relations.web.cern.ch/stakeholder-relations/states/south-africa


The African Light Source Foundation
Towards a Lightsource for the African Continent 

Clinical Linacs

Possible extra route to 
skills development ?

https://dirac.iaea.org/Query/Map2?mapId=2 

107
Southern 
Africa

88
Middle  
Africa

237
Northern 
Africa
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DECISION ON THE REPORTS OF THE 
SPECIALISED TECHNICAL COMMITTEES (STCs) 

The Executive Council, 

C. STC ON EDUCATION, SCIENCE AND TECHNOLOGY

21. CALLS UPON Member States to support the 
Pan-African Synchrotron Initiative; 

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 30
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Complete: Launched at AAS event in Nigeria, Dec 2024

Conceptual Design Report
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• 4th Generation - MBA Upgrades 
•104 x better : 

•x100 – emittance, 
•x100 - detectors
•ESRF upgrade à EBS
•Sirius in Campinas, Brazil 
•MAX IV in Lund, Sweden

•3 GeV, MBA, 20 Beamlines
• Imaging
•Diffraction
•Spectroscopy

• 5th Generation ?
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3 Strategic Task Forces launched: Dec 2024 @ AAS GA and Scientific Conference

The African Beamline at an international AdLS 
This is an African designed and operated beamline at an International AdLS that can address 
selected African Research Imperatives. It leads additionally to the training of engineers and 
technologists and will result in Technology Transfer.

The Collective African membership of an international AdLS 
Here several African countries jointly acquire formal membership of an international AdLS. 
They leverage a threshold of participation that allows African Government involvement in the 
Council of the Facility, so that there is increased African Access of Researchers, technologists, 
Industries and also Governments.

African Regional Infrastructure
This is research infrastructure that is both highly competitive in its own right but which is also 
seen as important training and feeder infrastructure to an AdLS.  
“Leave no country behind.”

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 33
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UNESCO Proposal

Together with other Developing regions
 

• GCLS /  LAMISTAD
• SESAME
• Iranian ILSF 
• Uzbek LS

Kenya Ambassador to UNESCO leading
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African Light 
Source(s)

Small lab 

X-ray facilities

AfLS Infrastructure 
Roadmap with milestones

Human Capacity activities accompanies the Infrastructural capacity 
Small lab 

sample prep

African 

Beamlines and 

Instruments

African 

Memberships“Leave no country behind” : AU

Menu of expenditure for African Governments

13 Jan 2025 2025 Synchrotrons School :  Road to the African Light Source 35
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STF: Local and Regional Research Infrastructure towards AfLS

• Less expensive à Early spend
• Training Opportunities (Scientific, Engineering, Technical)
• Competitive Research, African challenges
• Facilitating Access to International Light Sources
• Broaden the footprint in Africa

Lab X-ray Facilities, Sample Preparation, Neutrons, CLS

A Compact Light Source @ Necsa 
AfLS and SA Synchrotron Users leverage proposal with Necsa

Dr Ntsoane Chair of SA Synchrotron Users 
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Recent example in UK à Grid of CLS to support Diamond (synchrotron)
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Compact Light Source : Inverse Compton Scattering : STAR in Calabria
Logarithmic performance : lab source - CLS – synchrotron
        Proposal: STAR Africa @ Necsa

Milestone on AfLS Roadmap à Destination is AfLS !

African Regional 
Infrastructure

Workshop
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https://events.saip.org.za/event/245/
https://events.saip.org.za/event/245/
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1. Excellence 
2. Pedigree to advise

3. Strategic leadership
4. Attract and manage funds

5. Supporting flagship 
projects

6. Access to top level 
leadership

1. Community of experts
2. Implementation

3 Inclusive networks in Africa 
and beyond

4. Users, designers, engineers, 
trainers, industry, wider 

stakeholders
5. Roadmap progression

AAS and the AfLS
AAS and AfLS drafted agreement for a partnership
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Consultancy Meeting of IAEA TC Project INT0104 
Increasing Transnational Cooperation between Light Sources

Bangkok, Thailand, June 24-28, 2024 
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IAEA TC Project - INT0104

• Enhancing Transnational 
Collaboration among Light Sources and 
Expanding the User Base

• Training Platform / Material, Mapping à 
Pan African Virtual University

Opportunity to expand Footprint within Africa, 
and increase international linkages

49/56 Countries in Africa
within AFRA, NEST and with TC Support

African Country à National Liaison Office à Community
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42

Why Training ? ……  Synchrotrons + Science
• Address African Challenges through Science
• Address the SDGs (all)
• Massive Human Capacity Building
• Leverage networks at Int. Synchrotrons
• Highest caliber Science
• Interdisciplinary
• Science Diplomacy
• Involve industry
• Innovation, Competitive Industry
• A wealthy Africa

Need a massive open online African solution à PAVU
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The Concept of Ubuntu and African Identity in Pursuit 
of the African Light Source

43

Africans, Old Diaspora, recent Science Diaspora, Friends of Africa around the world.

AfLS and AAS to partner in this venture.
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End 2025
• Audit >1000 active 
• Updated Roadmap
• African Light 

Source Secretariat
• Executive Office End 2026

• Model for African National 
contributions. 

• Income stream à training, 
conferences, Executive office 
etc.

End 2026
• The AfLS established as next 

large-scale research Infrastructure 
to follow on from the SKA

2035 
• An operational 

African light 
source, for 
Africa

End 2023
• 6th AFLS 

Conference,
•  CDR published
•  Strategic Task 

Force feedback

End 2026
•  AfLS is a regular session in 

meetings such as AUC-ESTI, 
AfDB, All Pan African and 
Regional meetings of African 
National Science Ministries

Milestones on the Timeline of the Roadmap

End 2026
•  African joint National participation 

in an AdLS. 
• African Beamline at an AdLS 
• 5 new National / Regional facilities 

(1 x CLS)
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Thuma mina – Send Me
https://www.youtube.com/watch?v=d4Bwux-btq0 

Musician Hugh Masekela

Simon Connell shconnell@uj.ac.za 
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https://www.youtube.com/watch?v=d4Bwux-btq0
mailto:shconnell@uj.ac.za

