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Nuclear Research in South Africa and 
on the African Continent

Z. Z. Vilakazi,  iThembaLABS



Note:
The presentation has a bias 

on South Africa: Apologies for 
any omissions ςlargely a 

function of lack of detailed 
knowledge of the continental 

landscape 



Egypt

1- The Inshas Cyclotron Facility (ICF ) (Egypt)

Other Names: Cyclotron Project, MGC - 20 Cyclotron
Location: Nuclear Research Center (NRC), Inshas (NE Cairo 

suburb) Subordinate to: Atomic Energy Authority (AEA)

Size: 20 MeV

Status: Operational
Description: The ICF is a multipurpose R&D facility based on 
the Russian MGC - 20 AVF cyclotron. A Russian supplier (The 

NIIEFA Institute, St.
Petersburg) signed a contract to supply the facility to Egyp in 

1991.



Egypt (2)

Inshas Tandem Accelerator
Other Names: Tandem Electrostatic 
Accelerator
Location: Nuclear Research Center (NRC), 
Inshas (NE Cairo suburb) Subordinate to: 
Atomic Energy Authority (AEA)
Size: 3 MeV
Status: Under commission, possibly 
operational



1- Centre national pour la 
Recherche Nucleiare
Appliquee /Division VDG Other 
Names: CRNA 3.75MV VDG
Location: COMENA Algiers
Subordinate to: Commissariat a 
l ôEnergie Atomique
Size: 3.75MV
Status: Operational

ALGERIA



Nigeria

1- Centre for Energy Research 
& Development Pelletron
Tandem Accelerator Other 
Names: CERD 1.7 Pelletron
Location: CERD - Ife Ife ( Osun
State)
Subordinate to: Nigerian 
National Nuclear Commission
Size: 1.7MV
Status: Operational Ge(Li)
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Beginning of Nuclear 
Research in SA

Å1948 ς1950:  At CSIR, newly appointed head of the 
Nuclear Physics Division sent to the Nobel Institute in 
Stockholm to do Nuclear Physics research with a 
classical cyclotron.

Å1950: Decision to design and build a 16 MeVdeuteron 
classical cyclotron at the Nuclear Physics Division, CSIR

ÅJPF Sellschop(1956) proposes the establishment of a 
research accelerator at Universtityof Witwatersrand

ÅPioneering Neutrino experiments (led  by F Riennes) in 
the mines of Johannesburg (circa: 1966)

CSIR: Council for Scientific and Industrial Research



Organisational changes in nuclear 
sciences in SA: 1953 - 1960

óNational Centre for Fundamental Nuclear Research and Trainingô at  the CSIR
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Research and Development Era ς1960 to mid 1970s

ω SAFARI reactor operating at 20 MW and many other high level research and 
development programs

ω Weapons tǊƻƎǊŀƳ ώά{ǘǊŀǘŜƎƛŎέ 9Ǌŀϐ

Strategic Era ςmid 1970s to early 1990s

ω PWR and SAFARI fuel Manufacture

ω PIE program and facilities

ω Isotope Production

Commercial Era ςearly 1990s



The dream of a multi-
disciplinary medium energy 
national accelerator ~1964

Limited useful life of the cyclotron (and of all other
nuclear accelerators in SA).

*  Started discussing the use of medium energy particle

    beams in nuclear physics;

*  Investigated the use of high intensity medium energy beams
    in isotope production.

Monitored the development of the 

 concept, as a viable multi-disciplinary  medium energy 

accelerator - started a low key theoretical study of it.

open sector cyclotron



How?
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Aerial View of iThemba LABS



Č Nuclear physics research

Č Materials research

Č Radionuclide production  

Č Proton and Neutron Radiation Therapy, 

Clinical Research

Č Accelerator research and applications

Č Post graduate research and training

Č Technical in-service training

iThemba LABS

Core Activities
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The Separated Cyclotron Facility

AFRODITE Array



The Separated Cyclotron Facility



Proton Therapy
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Radionuclides

Å Currently, iThemba LABS produces weekly the medical 
radionuclides 67Ga, 123 I and 81Rb.

Å 67Ga and 123 I are used to prepare radiopharmaceuticals
for the local users.

Å 81Rb is used to manufacture the 81Rb/ 81mKr generator .

Å 82Sr is produced for use in medical generators to obtain
the PET radionuclide 82Rb.

Å 22Na is produced to manufacture
positron sources.



Single ended 6 MV Van de Graaff 

accelerator Research areas
Air pollution studies using PIXE and the dedicated beam line

Neutron beamsïnon-intrusive characterization of materials,

imaging based on contrast of cross sections for neutrons, 

containerized waste management, explosives and drug detection

Solid-state beam lineïcollimated ion beam for RBS, ERDA

Studies related to coatings, thin layers on a substrate, 

dynamics of the layer growth (reaction of layers in chamber

with simultaneous RBS analysis), elemental diffusion

channeling mode

Nuclear microprobe
Microanalysis using focused ion beams (protons, alpha particles)


