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1 Africa

Africa is a vast continent and it is the second largest after Asia. It covers an area of

approximately 11.7 million square miles. It is made up of 55 sovereign states with diverse

cultures and it is inhabited by about half a billion people, that is about one tenth of the

world population (1988) resides in Africa.

It has about 850 distinct languages, not dialects, of the total world languages of

2,000. That is, Africa alone possesses about 40% of the world languages. In addition

to African languages, about 225 million speak English (Anglophone), 120 Million speak

French (Francophone) and 23 million speak Portuguese (Luxophone). About 134 million

people speak Arabic. There are two other major languages in Africa each of which is

spoken by over 50 million people. They are Hausa which is spoken mainly in the West

Africa and Swahili which is spoken in Eastern and Central Africa.

It must be stated that most important developments in African countries, be it in

education, economic and political, have been along linguistic lines which are influenced by

colonial affiliations of such countries. This has adversely affected intra Africa cooperation

in various directions including research, education and economics.

In trying to talk about Physics education and research in Africa, I shall first elaborate

on the important and broader issues of Science, Technology and Development and the

role of basic science in the progress of technology and development. I shall concentrate

on physics. Important areas like Biotechnology, Information, Technology and Material

Sciences will not be covered. I shall also exclude South Africa.

2 The Role of Science and Technology in Develop-
ment

Until recently, economists considered only land, capital and labour as important economic

factors. In this connection information and knowledge were not considered as having

economic values. This was so because purely intellectual pursuits and knowledge was seen

as unrelated to and without any utility for concrete things. The advent of the scientific,

technological and information age where intellect but no manual work is predominant has

helped to place knowledge in its proper perspectives as very important economic factors.

It is now recognized that scientific and technological knowledge is more essential for wealth

creation of nations today than either capital or labour. Knowledge is now fast becoming

the one factor of productive sidelining both capital and labour.

There is an interesting unique property of knowledge which needs elaboration here.

The physical resource like energy and materials are mostly depleted when used. On the

other hard, knowledge is inexhaustable. In fact the more people have access to knowledge
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the more knowledge is produced.

The late Professor J.D. Bernal, a physicist of the London University had this to say in

his book "Science in History", [1] and here I quote "It is now evident that the real source

of wealth of a nation lies no longer in the raw materials, the labour force or machinery,

but in having a scientific, educational and technological base, education has become the

real wealth of the new age" unquote.

The MIT economist Robert M. Solow, a pioneer in the study of the quantitative

effects of technological change concluded that technical advance was more important than

changes in capital or labour during the growth of the USA economy in the first half of

the twentieth century.

Another American economist, Edward Denison estimated that a full 20% of the US

economic growth in the 1940s and 1950s stemmed from research and development. Pro-

fessor Edwin Mansfield of the University of Pennsylvania reckoned that the social return

(benefits broader than the ones that accrue directly to an innovating firm or industry)

was as high as 28%.

Professor Freeman J. Dyson in his book [2] "Infinite in all Directions" had this to say

about Technology: " Technology is a gift of God. After the gift of Life, it is perhaps the

greatest of Gods gifts. It is the mother of civilization, of Arts and of Sciences. Technology

continues to grow to liberate mankind from the constraints of the pasf. The most revo-

lutionary aspect of technology is its mobility. Anybody can learn it. It jumps easily over

barriers of race and language. "And its mobility is still increasing".

It is therefore not very surprising that the developing countries are now gradually

waking up to the realization that in the final analysis, creation, mastery and utilization

of modern science and technology is basically what distinguishes them from the North

[3j. On science and technology depends the standard of living of a nation whether in

agriculture, food production, health, good housing, communication and better roads.

In fact, the widening gap in economy between the North and South is essentially a

manifestation of science and technology gap. As a concrete example applying Science and

Technology to farming practices less than 4% of the people in the developed countries are

engaged in agriculture to produce food for themselves and for export. In Africa, because

of lack of application of Science and Technology to agriculture over 70% of the population

is engaged in food production and yet cannot produce enough and have to depend on

imported food from the developed countries.

Another example, we consider the newly industrialized nations which in the 1960s had

the same economic conditions as many African countries. Taking literacy as an indication

of educational standard, Japan has literacy of 99% (1990), South Korea 96%, Taiwan

90%, Singapore 90%, China 77.7% and Hong Kong 88%.

ese Southeast Asian countries, the so-called Confucian belt have a high rate of



literacy, have mastered the new technology and this has been transformed into a rapid

socio-economic development within the past thirty years.

The literacy rates in the subsaharan Africa on the other hand are one of the lowest

in the world. Ghana literacy rate is estimated to be 60.3% (1990), Sierra Leone 20.7%,

Nigeria 50.7%, Togo 43%, Ivory Coast 34%, Senegal 28.6%, Gambia 27.2%, Burkina Faso

18%, Tanzania 43%, Kenya 69%, Uganda 48%, Zaire 38.2%.

This low literacy rate in subsaharan Africa explains the low agricultural and industrial

productivity.

The need for a high rate of literacy in subsaharan Africa is very essential to sustain

technological development of Africa.

3 The Role of Basic Sciences

Basic Sciences: Physics, Biology, Chemistry and Mathematics form the foundation from

which Applied Sciences, Technology and Engineering are built. Without a proper foun-

dation in basic sciences, it is very difficult to achieve a sustainable scientific development.

At the International Conference on Donor Support to Development-oriented Research

in Basic Sciences, June 15-16, 1995, Uppsala, Sweden [4], the following declaration and

Recommendations for Action were made:

• a foundation in basic sciences is essential for all research in the applied sciences and

for long-term support;

• adequate funding for basic sciences from domestic support and external aid pro-

grammes is necessary to ensure that such a foundation exists for appropriate tech-

nology and specific fields of applied research and quality is maintained at all levels

of education;

• support to development oriented research in the Third World should include em-

phasis on the basic sciences;

• a strategy for support to the basic sciences should be articulated by each developing

country and

• research questions within the basic sciences must be chosen judiciously with the

future development needs of the specific country in mind.

Physics forms the basis of most of the basic sciences and technology, and thus, for

Africa to participate in the on-going scientific and technological activity, it is very essential

that physics be fully integrated into the educational programme of its people. In saying

this, I am not unaware that some leaders in Africa and even in the developed industrialized



world including donor agencies question the need in spending the scarce financial resources

of Africa on physics teaching and research. They argue that what Africa needs is people

who can cure the sick, people who can construct buildings and roads, and people who can

till the land.

It is further stated that African countries should only buy finished technological pack-

ages that have been developed elsewhere. However, it should be emphasized that transfer

of technology can only take place between individuals with the same educational levels.

No technological package will ever be opened in time if that nation that bought the pack-

age does not have at least a small number of individuals with the same technological level

of expertise as those that developed it.

While I concede that in the current developmental level, Africa needs more agricul-

turists, medical doctors, and engineers, I am of the firm view that teaching and research

in basic sciences would not be out of place and indeed, it is necessary for the intellectual,

technological and socio-economic development of developing countries including Africa.

As I have already mentioned earlier, science constitutes an integral part of the culture

and heritage of modern man, and for this reason, the people of the developing countries

of Africa and elsewhere cannot be left out of the stream of this culture and heritage in

which our contemporary civilization is founded.

There are others who argue against investment in research in basic sciences in general.

They fail to recognize however, that what is basic science today may be the technology of

tomorrow. A report by National Academy of Sciences, National Academy of Engineering

and the Institute of Medicine in USA, on the "Frontiers in Science and Technology" [5],

has this to say on basic science: "More than ever, basic science will be vital to techno-

logical advance and in turn to better productivity and enhance economic growth". In the

same report it was emphasized that the traditionally disciplinary boundaries are dissolv-

ing between the fields of basic sciences and between the basic sciences and technology.

As examples of this trend, they consider how solid state physics has merged with mate-

rial science and chemical enginering and computer science to produce new catalysts and

microelectronic fabrication methods; how optics, solid state physics and cellular biology

have merged in the creation of flow cytometry for analyzing cell components; how robotics

and psychobiology merge in their analysis of vision.

Fundamental studies of how a smoothly flowing fluid becomes a turbulent one, devolve

into work in mathematics, in physiology, in dynamics of the atmosphere, and in galactic

structure etc....

In this connection one should be permitted to give the following interesting illustrative

examples of how decisive technical progress was made by physicists who did not work at

all for a well defined practical aim. See selected essays by Professor V.F. Weisskopf on

"Physics in the Twentieth Century", [6] and a speech "Save British Science" by Lady



Margaret Thatcher former Prime Minister of the United Kingdom to the House of Lords

on 6 December 1989 [7]. Here I quote:

1. "One might ask whether an electronic industry could exist without the previous

discovery of electrons by people like J. J. Thompson and H.A. Lorentz.

It did not happen that way.

2. One might ask whether basic circuits in computers might have been found by people

who wanted to build computers. As it happens, they were discovered in the thirties

by physicists dealing with counting of nuclear particles.

3. Or whether in an urge to provide better communication, one might have found

electromagnetic waves. They were not found that way. They were found by Hertz

who emphasized the beauty of physics and who based his work on the theoretical

considerations of Clerk Maxwell.

4. One might ask whether there would be nuclear power because people wanted new

power sources or whether the urge to have new power would have led to the discovery

of the nucleus. Perhaps - only it did not happen that way, and there were the Curies

and Rutherford and Fermi and few others.

5. One might ask even induction coils in motor cars might have been made by enter-

prises which wanted to make motor transport and whether then they would have

stumbled on the laws of induction. But the laws of induction had b^en found by

Faraday many decades ago.

6. Certainly, one might speculate idly whether transistors might have been discovered

by people who had not been trained in and had contributed to wave mechanics or

the theory of electrons in solids. It so happened that the inventors of transistors

were versed in and contributed to the quantum theory of solids." end of quotation.

I shall end this section by echoing the sentiment of Professor Abdus Salam [8]. In his

speech, "The Gulf University and Science in the Arab and Islamic Commonwealth", he

endorsed the statement in the London Economist which in its issue of 27 September 1980,

had this to say on the cherished mastery of solar energy;

"If solar energy is to provide the solution to the world's fuel crisis, that solu-

tion will not emerge from low-technology roof top radiators - which rely

on nineteenth century science. A breakthrough will come from applying

quantum physics, biochemistry and other sciences of the twentieth century.

Today's technology - based industries all depend on new science."



4 Education Systems

The educational systems in Africa is patterned along various linguistic groups. In Anglo-

phone countries while some have seven years of primary education, five years of secondary

education and four years of University education, others in addition to five years of sec-

ondary education, spend two extra years in school for advanced level training before

entering the University for a three year degree programme. The current tendency is to

have six years of primary education, three years of junior secondary school, three years of

senior secondary school and four years of University education which leads to a bachelor's

degree.

In most Francophone countries students spend six years in the primary school and

six years in the secondary school. After two years of university education, the students

obtain Diplome Universite Etudes Superior (DUES); after three years, the 'Licence' and

after four years, the 'Maitrise' which is equivalent to a British-type bachelor degree.

With regards to Luxophone countries, the primary education takes seven years, the

secondary education five years while the University education takes another five years.

University Physics Education

There are 155 Universities in Africa: Nigeria has 33 Universities, Egypt 11, Algeria 11,

Ghana 5, Sudan 4, Kenya 4, Libya 4. The rest of the countries in the continent have

either one or two. About eight countries do not have any University.

University Phvsics education in Africa consists mainly of undergraduate specialist

training, service courses, teacher training and graduate study.

A typical undergraduate course for a B.Sc. degree has the following core subjects:

classical mechanics, properties of matter, electricity and magnetism, electric network the-

ory, vibrations and waves, optics, thermodynamics and statistical mechanics, quantum

mechanics, electronics, instrumentation and experimental techniques, solid state physics,

atomic and nuclear physics, mathematics and introductory computer science.

Optional courses like elementary particles, theoretical physics, astrophysics, mathe-

matical physics, medical physics, geophysics, environmental physics, energy are taught at

some of the Universities.

Service Courses

Many service courses are given to students of engineering, medicine, biology, chemistry,

architecture, agriculture and social sciences.



Teacher Training

In addition to specialist training in physics, several Universities in Africa offer programmes

leading to Bachelor of Education degrees (B.Ed.) or its equivalent in physics for prospec-

tive physics teacher in secondary schools. This type of training consists of some core

subjects in physics and courses in education.

Graduate Study in Physics

In the Anglophone system of education, there are three types of graduate studies in

physics. One calendar year degree M.Sc. (after the B.Sc), Master of Philosophy M.Phil,

(at least one year after M.Sc.) and the Ph.D. (at least two years after M.Sc. or at least

one year after M.Phil.).

The M.Sc. degree is normally based on course work and some project report; M. Phil,

and Ph.D. on dissertation containing original contribution.

In the Francophone countries one obtains Diplome Etudes Approfonde (DEA) a year

after the Matrise and Doctorate 3-cycle two or three years later. One could also get the

Doctorate-Etat after some years, say between four and five years after Doctorate - 3

cycle, Doctorate-Etat is higher than the Ph.D.

At present, as far as I am aware, there are no Universities at the Luxophone Coun-

tries which offer Ph.D. programmes, though some have what is equivalent to M.Sc. pro-

grammes.

5 A Brief History of Physics in Africa

Historically, the study of science, and in particular physics, in Africa excluding South

Africa, is recent, as a consequence African Scientists have a rather low level of scientific

and technological tradition from which to make an impact. In Ghana, for instance, science

education in secondary schools began only about seventy years ago. At the higher level,

in the Universities, the history of science education in Africa spans a period which is even

shorter.

Table 1 shows Universities in Africa up to 1950. Taken from the "World of Learning"

1982/83 edition. Though the University of Sierra Leone was founded in 1826 as Fourah

Bay College, it produced its first graduate physicist locally only in 1973. A serious study

of physics in West Africa began after the establishment of the University of Ibadan in

Nigeria and the University of Ghana, Ghana, both in 1948 [9].



Table 1

Country
Algeria

Egypt

Ethiopia

Ghana

Liberia
Morocco
Nigeria

Senegal

Sierra Leone

University
Universite D'Alger

Ain Sham University
University of Cairo
University of Alexandria
America University of Cairo

Addis Ababa University

University of Ghana

University of Liberia
Universite Quaraonyine
University of Ibadan

University of Dakar

Fourah Bay College

Year
1879

1950
1908
1942
1959

1950

1948

1962
1859
1948

1949

1827

Post independent African countries have found the need to open more Universities to

educate people in science and technology. The Universities in East, Southern and Central

Africa including those in most Francophone countries were thus founded in the late fifties

and sixties just before or after these countries gained Sovereignty. In fact, new Universities

have sprung up in almost every country in Africa.

It is worth observing that the majority of people trained in Europe and in the USA

before the establishment of these local universities did study professions which were re-

quired to govern colonial administration. In Ghana, for example, the first graduate in

physics obtained his B.Sc. degree in England in 1948.

6 Physics Research in Africa

Almost all research in physics in Africa is done at the universities, atomic energy centres,

and national research centres [10,11,12]. They are all funded albeit inadequately by

national governments. Multinationals doing business in Africa do not fund research in
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Africa. Many international agencies do not fund research in physics as they consider it a

luxury for African scientists to engage in physics teaching and research.

Solar Energy and Renewable Energy

Africa has abundant solar radiation throughout the year. It is therefore not very surpris-

ing that there exist several active solar energy research centres. Nigeria has two large

centres, one at the University of Sokoto in the northern part of the country and the other

in the southern part at the University of Nigeria, Nsukka. Ghana has a national energy

research group which is located at the university of Science and Technology, Kumasi.

Other centres for solar energy research exist at the Universities/Centres in Senegal, Zam-

bia, Egypt, Libya, Algeria, Botswana, Ethiopia, Kenya, Malawi, Zimbabwe,. Tanzania,

Uganda, Swaziland, Sudan, Zambia, Mozambique. Mali, Niger, Ivory Coast, etc.

Research activities include solar cells, solar radiation mapping, selective materials, PV

devices and tests, solar collectors, Biomass, wind etc.

Nuclear Physics

In terms of International Atomic Energy Agency (IAEA) technical assistance programmes,

Algeria, Egypt, Ghana and Morocco have the largest nuclear research activities.

Egypt has a 2Mw swimming pool research reactor that was provided by Russia.

Zaire has a 1 Mw Triga Mark II research reactor with pulsing capabilities up to 1,600

Mw from Belgium. It is not functioning at the moment.

Libya has acquired a 10 Mw reactor from Russia.

Morocco has a slowpoke reactor.

Ghana has a slowpoke-type reactor obtained from China with the assistance of IAEA.

Nigeria is installing a Van de Graaf accelerator. It is currently planning to purchase

one slowpoke-type research reactor from China through the International Atomic Energy

Agency.

All the nuclear reactors in Africa are operated under the IAEA safeguard regimes.

Senegal has established a nuclear research centre at the University of Dakar. One should

also mention the Nuclear Research Laboratories at the University of Madagascar, Kenya,

Sudan and Ethiopia.

Egypt has a semi-commercial gamma radiation facility located at their National Ra-

diation Technology Centre, which is a regional radiation centre for Arab countries.

Ghana is operating a semi-commercial gamma radiation facility.

Research programmes at these nuclear research centres are centred around:

1. Nuclear analytical techniques and applications, neutron activation analysis, x-ray

flourescence analysis, uranium prospection, geochronology



2. Health physics/medical physics

3. Environmental studies

4. Nuclear applications in medicine

5. Control of insects of agricultural and medical importance

6. Radiation technology programme, food and seed preservation, mutation breeding,

sterilization of medical products, and polymerization of wood

7. Radioisotope applications

In addition to the research reactor and gamma irradiation facility, Ghana has the

following equipment for research:

1. A California-252 neutron source

2. A neutron activation analysis facility (A 20 curie Americium-Beryllium)

3. An x-ray fiourescence spectrometer

4. A mass spectrometer for geochronological research

5. Facility for nuclear track detection

6. Gamma spectrometer.

Optical Physics

With financial and scientific support from the International Centre for Theoretical Physics,

two centres of excellence have been established, one in Cape Coast, Ghana, for Anglo-

phone countries and the other in Dakar, Senegal, for Francophone countries.

The laser research centres are meant to undertake research projects that are relevant

to the West African sub-region. It is also envisaged that these centres will conduct post-

graduate studies leading to Ph.D. degrees and turn out well-trained personnel in areas of

optical physics that can be applied to medicine, environmental sciences, opto-electronics

and industry.

Common areas that can be of prime importance are as follows:

1. METROLOGY: The use of research methods such as laser light scattering, laser

Doppler velocimetry, and speckle phenomena for:

(a) monitoring water and air pollutions, local drinking water, local industrial prod-

ucts, nuclear tracks and blood flow
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(b) meteorological studies on soil erosion

(c) holography and interferometric methods in the study of fracture and corrosion

materials.

2. OPTO ELECTRONICS AND INSTRUMENTATION: Fabrication of nitrogen and

dye lasers for laser diagnostics of local agricultural products and for the production

of fiber sensors for ordinary use, as well as for telecommunications.

3. SPECTROSCOPY: The use of laser induced flourescence and laser spectroscopy in

analyzing extracted tropical medical plants and other materials.

4. OPTICAL WORKSHOP: For assisting the laboratory in making prisms, lenses and

mirrors, as well as supplying research institutes in the country.

5. EDUCATION: To serve as a resource centre for educational training for technical

personnel and to provide research opportunities for simple projects.

The office of External Activities at ICTP has co-sponsored workshops, conferences

and colleges on laser and fibre optics in Dakar, Senegal, 1991, Harare, Zimbabwe, 1993,

Cape Coast, Ghana, 1994 and Khartoum, Sudan, 1996.

Condensed Matter Physics and Material Science

Several Institutions in Africa have research programmes in theoretical and experimental

thin films, Electrical conductivity, High temperatures, super conductivity, conducting

polymers, liquid crystals, band structure calculations, metals, semi conductors, magnetic

materials, superlattices, thermophysical properties, etc.

Earth Sciences and Environmental Physics

Nigeria and Egypt have the largest research programs in Earth Sciences (geo-physics,

seismology, meteorology and ionospheric physics). Several departments of physics and

geology in Southern Africa have research and teaching programmes in geological sciences.

The Society of African Physicists and Mathematicians (SAPAM) organizes interna-

tional workshops every two years on the "Applicability of Environmental Physics and Me-

teorology in Africa". The first two were held at the University of Addis Ababa, Ethiopia,

in 1987 and 1989. The 1991 and 1993 workshops were held in Nairobi, Kenya. The 1995

Workshop was held in Accra, Ghana.
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Medical Physics

Some universities in Africa conduct research in medical physics using ultrasound and

radioisotope techniques. The Society of African Physicists and Mathematicians hosted

the first African International Conference on Ultrasound in Medical Physics in Ghana in

1989. It was attended by more than fifty people.

Electronics

In the areas of electronics research is in progress in microprocessors and interfacing, mi-

croelectronics, digital communication, analog and digital circuiting, microwaves and in-

strumentation.

There are several other isolated groups working in the areas such as Agricultural

Physics, Quantum Physics, Theoretical High Energy Physics, Gravitation, Mathematical

Physics, Astrophysics, etc.
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Table 2
Research activities in physics and related fields in Eastern and Southern Africa

according to country. The information is taken from Ref.12. If not specially noted DoP

(Dept. of Physics). DoG (Dept. of Geology)

COUNTRY CONDENSED MATERIALS RENEWABLE
MATTER FOR SOLAR ENERGY
PHYSICS ENERGY AND

CONVERSION ENVIRONMENT

NUCLEAR
PHYSICS
APPLICATIONS

ELECTRONICS GEOSCIENCES
AND
ATMOSPHERIC
PHYSICS

OTHERS

Botswana DoP
Botswana
Techn. Centre

D o P DoP
DoG
Geol Survey

Eritrea D o P

Ethiopia DoP " DoP»
* The initial phase is devoted to upgrade nuclear physics teaching facilities

Geophys. Obs.

Kenya D o P DoP Inst. of Nucl.
Sciences

D o P DoP
DoG

Theoretical
Plasma PhyB
(DoP)
Theoretical
High Energy
Phys (DoP)
Gravity
(DoP)

Madagascar*

• Only available information from IAEA and TWAS

Nat. Inst.
for Nucl.
Science and
Techniques

Geophys
Obs

Malawi D o P D o P

Mozambique D o P

National
Res Centre
Sobha

D o P

D o P
Sudan Atomic
Energy Comm.

D o P
Sudan Atomic
Energy Comm.

DoG
Nat. Inst.
of Geology

DoG

Theoretical
Plasma
Phys

ESR(DoP)
Theoretical
Physics
gravity
(DoP)
XRD (DoP)

Sudan

Swaziland DoP DoP D o P

Tanzania D o P DoP
DoG

Agriculture
PhyB /DoP)

Uganda DoP D o P Microwaves
Geological Surv
and Mines

(DoP)
Materials
Science
(DoP)

Zambia DoP D o P
Dept. of

D o P
Research
Council Lab

D o P School of Mines
Geological Surv.

Separation of
magnetic
materials
(DoP)

Zimbabwe D o P DoP
DoG

Quantum
Mechanics
(DoP)
Laser
Physics
<DoP)
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7 Problems Affecting Physics Research in Africa

At a pan-African physics congress organised by the Society of African Physicists and

Mathematicians (SAPAM), which over 100 African physicists attended in 1984, the fol-

lowing problems were identified as mitigating against physics research and teaching in

Africa [13].

1. Inadequate student numbers

2. Shortage of qualified teachers

3. Lack of critical mass for effective research

4. Poor experimental facilities

5. Shortage of technicians to maintain equipment

6. Shortage of textbooks, reference books, and journals.

7. Inadequate interaction among physicists

8. Lack of adequate recognition and support by home governments

9. Unfavourable economic conditions

10. Poor communication

Many of these issues are still valid today.

8 Regional and International Cooperation in Physics

Basically, problems facing Africa in initiating and sustaining physics programmes are

three fold: manpower, financial resources and working in isolation. Historically, Africa

has produced first class medical doctors, writers and lawyers. The study of basic sciences,

however, has not met with much public support, because the public seems to think that

to get to the top of the social ladder quickly one has to become a professional. Brilliant

students in Africa like their counterparts elsewhere in the third world therefore compete

for admission to professional courses. In Ghana, for example about 90% of students

who opt for physics and mathematics at the Universities are those who could not gain

admission to professional courses.

The second problem is,economic. Physics research is expensive. Gone are the days

when Nobel Prize winning experiments could be done in an attic of a university building
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using wax, pieces of wires, thin foils, galvanometers, etc. Nowadays one single piece of a

measuring equipment plus accessories may cost over US$ 100,000.00.

Most countries in Africa are currently fighting problems brought about by the drought

and expensive fuel price. Foreign exchange is very hard to come by, to be invested in

expensive equipment, journals and books. African physicists have no funds to participate

in seminars and conferences.

The third problem is that of working in isolation,. More ^ften than not a research

worker in Africa finds himself isolated from his colleauges not only in Africa but also from

those in the developed countries. Scientific journals, if he has foreign exchange to order

them, take months to arrive so that he is hardly aware of current research activities and

development.

How do we solve these problems? I suggest African countries with limited manpower

and financial resources should establish centres of excellence where scientists from the

region will meet and conduct research. ICTP has already established seven centres of

excellence in Africa.

Even in the highly advanced industrialized countries with adequate manpower and

financial resources, they have found the need to establish joint research programmes and

centres in physics.

Regional groupings for research and teaching is very essential if physics is to make

an impact in Africa. It is regrettable to mention that in Ghana like other countries in

Africa, there are no foreign based local multinational companies conducting research and

development projects. All research and development activities are government funded.

It is suggested here that it is also very essential for the foreign based local industries to

conduct part of their R&; D work in Africa and thereby help transfer technology to Africa.

These companies can also help by utilizing, say, one percent of their profit which should

be tax free to fund R& D programmes in Africa.

ICTP Regional Centres in Africa

Recently, with financial assistance from the government of Italy, the International Centre

for Theoretical Physics has created the following centres: These centres are provided with

$ 25,000.00 each per year for five years by the ICTP. The centres are:

1. National University of Ivory Coast, Abidjan, Ivory Coast. Research areas: Theo-

retical Physics, Mathematical Physics, Applied Mathematics. Mathematics.

2. University of Benin, Cotonou, Republic of Benin. Research areas: Theoretical

Physics, Mathematical Physics, Applied Mathematics, Mathematics.

15



3. King Mohamed V University, Rabat, Morocco. Research areas: Mathematical

Physics, Theoretical Physics, Particle Physics.

4. University of Khartoum, Khartoum, Sudan. Research area: Desert Studies.

5. University of Dakar, Dakar, Senegal. Research area: Lasers and Fibre Optics.

6. University of Cape Coast, Cape Coast, Ghana. Research area: Lasers and Fibre

Optics.

7. University of Zimbabwe, Zimbabwe. Research area: Computers in Education.

The governments of Ghana and Nigeria have established a centre of excellence in

mathematical sciences.

9 Society of African Physicists and Mathematicians
(SAPAM)

This Society was founded in 1983 and is pan-African. Since its inception, the society has

organized several activities in many parts of Africa, from condensed matter physics to

atmospheric physics.

The aims and objectives of SAPAM are:

• To promote and further education and research in physics and mathematics and

their applications in order to enhance technological, economic, social and cultural

development of Africa.

• To promote effective contracts and cooperation among African physicists and math-

ematicians.

• To collaborate with national and international organizations with similar objectives

in furthering scientific and technological activities in Africa.

Implementation of Objectives

The objectives of SAPAM are achieved through organizing short training courses, work-

shops/seminars and topical conferences for University teachers and researchers in physics,

mathematics and related subjects at both pan African and sub-regional levels. The society

also promotes and motivates joint scientific research activities among different African sci-

entists and formation of centres of excellence in Africa. It also organizes training courses

in physics and mathematics for secondary school teachers at sub-regional level. Since its

inception in 1983, SAPAM has organized 32 workshops, seminars, colleges and conferences

in 9 African countries.
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(i) SAPAM, the Mathematical Society of Ivory Coast, African mathematical Union and

International Centre for Theoretical Physics have established an activity known as:

Abidjan Symposium of Mathematics

This takes place in Abidjan, Ivory Coast, the first Monday in July every other year

and lasts for two weeks.

(ii) With some support from some international agencies, some African government and

ICTP, SAPAM organizes a biennial activity known as "Workshop on the Applica-

bility of Environmental Physics and Meteorology in Africa". This activity takes

place the second Monday in August every other year and lasts for two weeks. The

workshop rotates from country to country.

(iii) Kumasi College on Renewable Energy

This is a biennial activity which is organized jointly with Energy Research Group

of Ghana and with the financial support from the government of Ghana.

(iv) A series of Edward A. Bouchet Colleges in Pure and Applied Mathematics takes

place in July each year in Accra, Ghana.

Publications

(i) State of Physics and Mathematics in Africa

(ii) Curriculum development and design in mathematics, physics and computer science

in Africa, 1986.

(iii) Applicability of Environmental physics and meteorology in Africa. 1994.

(iv) Ultrasound in medical practice in Africa, 1990.

(v) Proceedings of International College on renewable energy, 1988.

Collaborating with

1. African-American physicists USA through Edward Bouchet Institute.

2. African Mathematical Union

3. Ivory Coast Mathematical Society

4. Energy Research Group of Ghana
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5. University of Cape Coast, Ghana International Centre for Laser and Fibre Optics

6. University of Zimbabwe, Harare International Centre for Computers in Education

7. Intenational Centre for Theoretical Physics, Trieste, Italy

8. International Institute of Theoretical and Applied Physics, Iowa State University of

Science and Technology, Ames, Iowa, USA.

9. Ghana Institute of Physics

Observer Status

• Economic Commission for Africa

• Organization of African Unity (OAU)

• International Union of Pure and Applied Physics

• Reciprocal membership privilege agreement with the American Physical Society
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