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Mr. Chairman of the Board of Governors, Mr. Director Ceneral, 

I cannot describe to you how honoured I feel by your very kind 

invitation for rae to speak here to-day. As Scientific Secretary to the 

Geneva Conference in 1955,t I witnessed the deliberations which led to 

the creation of IAEA and ̂ briefly as member of this Board in 1963, I had 

my first experience of how this Board wisely guides the Agency. Since 

1964, Mr. Director General,- I have had the privilege of working as a 

staff member of this great organization, as part of your team and under 

your dynamic and inspiring leadership. 

The Holy Quran enjoins us to reflect on the verities of Allah's 

created laws of Nature; however, that our generation ha3 been privileged 

to glimpse a part of His design is a bounty and a grace for which I 

render thanks with a humble heart. 

My first thought on this occasion is with the great European 

experimental laboratory at Geneva - CERN. This laboratory in 1973 

provided the first experimental evidence of neutral currents which are 

an essential part of the prediction of the theory. % thoughts go equally 

to the Stanford Linear Accelerator Center in the United States which in 

1978, in an epic experiment, provided confirmation of the second aspect 

of the theory -'its very heart - the unification of electromagnetic forces 

with the weak nuclear force. An experiment at Novosibirsk by a group 

led by Professor Barkov confirmed the findings of SLAC. 

The theory, as well as the experiment, relating to this celebration 

represent meaningful international, scientific collaboration. Since 

internationalization of science is the subject of my remarks, in this 

context, I wish to start by recalling that the history of science has 

indeed gone through cycles among nations. Perhaps I can illustrate this 

with an actual example. 
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Seven hundred and sixty years ago, a young Scotsman left his 

native glens to travel south to Toledo in Spain. His name was Michael, 

his goal to live and work at the Arab Universities of Toledo and 

Cordova, where the greatest of mediaeval Jewish scholars, Musa bin 

Maimoun, had taught a generation before. 

Michael reached Toledo in 1217 AD. Once in Toledo, Michael formed 

the ambitious project of introducing Aristotle to Latin Europe, translating 

not from the original Greek, which he did not know, but from the Arabic 

translation then taught in Spain. From Toledo, Michael travelled to 

Sicily, to the Court of Emperor Frederick II. 

Visiting the medical school at Salerno, which had been given a 

Royal Charter by Frederick of Sicily in 1231, Michael the Scot met the 

Danish physician, Henrik Harpestraeng — later to become Court Physician 

of King Eric IV Waldemarsson. Henrick the Physician had come to Salerno 

to compose his treatise on blood-letting and surgery. Henrik1B sources 

were the medical canons of the great clinicians of Islam, Al-Razi and 

Avicenna, which only Michael the Scot could translate for hira. 
-*. -. 

Toledo*8 and Salerno's schools, representing as they did the finest 

synthesis of Arabic, Greek, Latin and Hebrew scholarship, were some of 

the most memorable of international assays in scientific collaboration. 

To Toledo and Salerno came scholars not only from the rich countries of 

the East, like Syria, Egypt, Iran and Afghanistan, but also from developing 

lands of the West like Scotland and Scandinavia. Then, as now, there were 

obstacles to this international scientific concourse, with an economic 

and intellectual disparity between different parts of the world. Men 

like Michael the Scot or Henrik Harpestraeng the Dane, were singularities. 

They did not represent any flourishing schools of research in their own 

countries. With all the best will in the world their teachers at Toledo 

and Salerno doubted the wisdom and value of training them for advanced 

scientific research. At least one of his masters counselled young Michael 

the Scot to go back to clipping sheep and to the weaving of woollen cloths. 

In respect of this cycle of scientific disparity, perhaps I can be 

more quantitative. George Sarton, in his monumental five—volume History 

of Science chose to divide his story of achievement in sciences into ages, 
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each age lasting half a century. With each half century he associated 

one central figure. Thus 450 BC — 400 BC Sarton call3 the Age of Plato; 

this is followed hy half centuries of AriBtotle, of Euclid, of Archimedes 

and so on. From 600 AD to 650 AD is the Chinese half century of Hsiian 

Tsang, from 65O to 700 AD that of I-Chingf and then from 750 AD to 

1100 AD — 350 years continuously — it is the unbroken succession of the 

Ages of Jabir, Khwarizmi, Razi, Masudi, tfafa, Biruni and Avicenna, and 

then Omar Khayam - Arabs, Turks, AfghanB and Persians - men belonging to 

the culture of Islam. After 1100 appear the first Western names; Gerard 

of Cremona, Roger Bacon, Jacob Anatoli - but the honours are still shared, 

with the names of the Spanish Tbn— Rushd (Averroea), with Tusi and Ibn-Nafis — 

the man who anticipated Harvey's theory of circulation of blood. No 

Sarton has yet chronicled the hi3tory of scientific creativity among the 

pre—Spanish Incas, Mayas, and Aztecs, with their invention of the zero, 

of the calendars of the moon and Venus and of their diverse pharmacological 

discoveries, including quinine, but the outline of the story is the same — 

one of undoubted superiosity -to the Western contemporary correlates. 

After I35O, however, the developing world loses out except for the 

occasional flash of scientific brilliance, like that at the Court of 

Ulugh Beg - the grandson of Timurlane, in Samarkand around 1400 AD; or of 

Maharaja Jai Singh of Jaipur in 1'720 — who corrected the serious errors 

of the then Western tables of eclipses of the sun and the moon by as much 

as six minutes of arc. As it was, Jai Singh's techniques were surpassed 

soon after with the development of the telescope in Europe. As a 

contemporary Indian chronicler wrote: "With him on the funeral pyre, 

expir&d also all science in the East.". And this brings us to this 

century when the cycle begun by Michael the Scot turns full circle, and 

it is we in the developing world who turn Westwards for science. 

During this century, in the world of physics, we start uith the 

name of Sir C.V. Raman of India — the Physics Nobel Laureate of 1930; 

then of the Japanese, Yukawa, Tomonaga and Esaki; and of the Chinese 

Lee, Yang and Ting. During 1979» was also awarded the Nobel award to the 

great West Indian economist, Sir Arthur Lewis. 

As Al-Kindi wrote 1100 years ago: wIt is fitting for us not to be 

ashamed to acknowledge truth and to assimilate it from whatever source 

1 
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it comes to us. For him who scales the truth there is nothing of higher 

value than truth itself; it never cheapens nor abases him.". In the 

spirit of Al—Kindi, let me acknowledge my personal deepest indebtedness 

to the institutions which have nourished me scientifically — Cambridge, 

Imperial College, London and the Centre at Trieste. 

Now, in this context the question we must ponder is this; are the 

developing countries to—day firmly on the road to a renaissance in 

sciences - aa the West was in the 13th century at the time of Minhasl the 

Scot? Unfortunately, the answer is No. 

There are two prerequisites to this renaissance: one, availability 

of places like Toledo and Salerno for international concourse, where one 

can light a candle from a candle. Second, the interest in our own 

developing societies to give the topmost priority to firstly, the 

acquisition of knowledge and secondly, its dissemination throughout the 

community. This is what was done, for example, by the Japanese 

Constitution after the Meiji Revolution. 

Regarding the first point, regretfully, the opportunities for 

international scientific concourse are fast shrinking, with greater and 

greater restrictions in the traditional countries like UK and USA on 

acceptance of overseas scholars, including those from developing countries. 

When I was a student at Cambridge, the fees amounted to no more than 

£70 a year; next year they will be three thousand and five hundred pounds; 

an increase by a factor of fifty. As I will discuss later, it is becoming 

increasingly clear that the developing world will need internationally 

run — United Nations agency run post-graduate universities of science -> 

not just for research, but also for the high level teaching of modern 

technology and sciences, both pure and applied. 

The second prerequisite for development of science and technology 

is a passionate, consuming desire on the part of the developing countries 

and the removal of all internal barriers in its acquiring dissemination 

of sciences and technology throughout their societies and finally, the 

application of these towards development. Unfortunately, and I Bay this 

with anguish, the prognosis in this respect is not very bright. 
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Let us consider the acquir ing and qua l i ty of s c i e n t i f i c and 

technical knowledge. Seventeen years ago t h i s Board pioneered in 

recognizing tha t t he re are two th ings wrong with science in developing 

countr ies; f i r s t l y i t s sub—critical s ize and secondly, that i t was not 

par t of in te rna t iona l sc ience. One of the major reasons for s c i e n t i f i c 

"brain-drain then, was iden t i f i ed as s c i e n t i f i c i s o l a t i o n i n developing 

countr ies . This Board can take the fu l l e s t c r e d i t , together with the 

Government of I t a l y and with UNESCO, of pioneering the f i r s t i n t e rna t iona l 

centre in a s c i e n t i f i c d i s c i p l i n e , with a view t o increas ing the s i ze of 

high-level s c i e n t i f i c manpower and of removing t h e i r i s o l a t i o n . 

I do not have t o t e l l t h i s Board how the idea of the In te rna t iona l 

Centre for Theoretical Physics has fared since i t s incept ion. With 

UNESCO's ac t i ve he lp , and with very generous ass is tance from the Government 

of I t a l y , the Town of T r i e s t e , fo r which my colleague Professor Paolo 

Budini was responsible , the Centre was created by the IAEA, in Tr i e s t e in 

1964. UNESCO joined as equal par tners with IAEA, in 1970. Over the 15 

years t ha t the Centre has ex is ted now, i t has shi f ted from emphasiB on 

fundamental and bas ic physics towards subjects on the in te r face of pure 

and applied physics — subjects l i k e physics of ma te r i a l s , physics of 

energy, physics of fusion, physics of r e a c t o r s , physics of so la r and 

other unconventional energy sources, geophysics, l a s e r phyBics, physics 

of oceans, and dese r t s , systems ana lys i s - t h i s , in addi t ion t o high 

energy physics , quantum gravi ty , cosmology, atomic and nuclear physics 

and appl icable mathematics. The shi f t t o the in t e r face of pure and 

applied physics was not made because we thought tha t pure physics i s l ees 

important for developing count r ies . I t was simply that there was not 

and s t i l l i s not any other in t e rna t iona l i n s t i t u t e responsive to needs 

of technological hunger involving the d i s c ip l i ne of physics . Perhaps the 

most important example to-day of t h i s i s in the f ie ld of physics and 

energy. Energy i s a t present the biggest concern of mankind. In country 

a f te r country, e i t he r new departments of energy have been created or the 

Atomic Energy Commissions transformed t o become comprehensive departments 

of energy. I t i s , of course, not my s t a t i on t o suggest t o t h i s Board and 

the Agency, that i t should recognize t h i s fact and concern i t s e l f with 

energy in a l l i t s aspec ts , so fa r as developing countries are concerned, 
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though 1 wish the Agency did do that. But with the encouragement of the 

Scientific Council, and the Director General, the Trieste Centre has 

felt that it should develop and concern itself with physics and energy 

in all its aspects, that is to say, not only the physics of nuclear 

power reactors and fusion, but also with the physics of Bolar energy, 

including the physics of absorbing and emitting surfaces and photo-

voltaics, as well as mathematical studies of energy systems. As a 

functional arm of the Agency, I am sure we have the fulleBt blessings of 

the Board in this programme, and also of the Government of Italy. 

But to go back to the Centre, every year around 1200 physicists -

half of them from 90 developing countries, these spending on the average, 

of the order of two months or more at the Centre, participate in research 

workshops and extended research colleges. We have pioneered an associateship 

scheme which guarantees that top physicists in developing countries can 

come to the Centre for a period ranging between six weeks to three months, 

three times in six years, to work in a stimulating environment of their 

peers, to charge their batteries and then to return to their teaching and 

research positions. There are 70 such associates at present, most of 

them financed by the Swedish Development Agency, SAREC, and some from a 

special grant from Denmark, We have a network of 52 institutes of physics 

in developing countries federated with us. The Centre has brought credit 

to IAEA, in the Comity of International Schientific Scholarship - pure, 

applied and technological - besides meaningfully strengthening physics 

and physics communities in the developed and developing world. I had 

hoped that the Agenoy would create similar centres in experimental physics, 

in chemistry and reactor engineering, to create and sustain communities 

in these subjects, but unfortunatoly, this did not happen. 

But over the 15 years that I have been privileged to direct the 

physics Centre, I have felt more and more strangled, and never more so 

than now. I used to pride myself on spending half a day, every day, in 

renearch, half a day in administration. Progressively over the last five 

years, this has become impossible. This is not because the task of 

administration has become more arduous; it is simply because the 

uncertainty of the Centre's standing in the ecology of international 

institutes has increased, despite its success, despite its demonstrated 
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need. Its very existence is uncertain from year to year. The Centre 

functions with no long-term scientific staff; its faculty consists of 

short—term volunteer committees. It had just one administrative officer 

and nothing "but 18 secretaries looking after the 1200 physicists a 

year* But even this skeleton staff had to be cut last year. 

There is no question that the Trieste Centre still is the model for 

future international assays in scientific collaboration; particularly 

for the developing countries. There is no question, but the developing 

world n6eds to~day, international institutions of this type, but with 

requisite stability, e.g. on the applied side, institutes like the Wheat 

and the Rice Research Institutes, and on the physics side, centres like 

that at Trieste. Without internationalization, science cannot flourish; 

such centres, particularly those run by United Nations agencies, guarantee 

standards, guarantee keeping abreast of new ideas, guarantee a transfer 

of science and technology by men who created it who come to such centres, 

moved by idealism, at a fraction of what others would pay them. If such 

international centres are in developing countries, one may even envisage 

reverse brain—drain. 

My distinguished colleagues on the Board of Governors, can take 

pride in having taken a great step to set up a Centre universally 

acclaimed and recognized to be essential to the physios in the developing 

world, but they must also pay serious attention to the Centre's health 

and stability. Many years back, the Bireotor Ceneral launched a special 

appeal for the Centre; it brought a most generous response of one 

thousand dollars for three years from Sri Lanka. I understand the Governments 

of the USA and Japan are contemplating direct help to the Centre on a 

continuing basis. We need other nations to join them. 

The Trieste example is now being copied with the recent setting up 

of an international centre in mathematics at Nice, by Prance last year, 

the creation of a national/international centre for physics in Mexico 

during February of this year and a centre for fundamental research, 

announced last week by the President of Sri Lanka. And during a recent 

vi3it to Latin America, I was encouraged to learn that an international 

centre on alternative energy may be contemplated in Brazil, another on 
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mining - and particularly radioactive minerals mining — technology in 

Peru, a centre on photovoltaics in Colombia and an international centre 

on petroleum technology in Venezuela. I am sure similar suggestions for 

national/international centres will come from countries of Asia and of 

Africa which I am looking forward to visiting this year. My own feeling 

is that almost every developing country has a technological problem which 

needs international scientific expertise. I strongly feel that the 

United Nations systems, IAEA, UNESCO and UNIEO must take a lead through 

direct or indirect helping in this legitimate movement towards the 

internationalization of science in developing countries. I do not wish 

to imply that intemationaliz.ation of science through such centres is 

the whole story, but I do wish to suggest that they are an important part 

of it. 

In sciences, as in other spheres, this world of ours iB divided 

between the rich and the poor. The richer half — the industrial North 

and the centrally managed part of humanity - with an income of 5 trillion 

dollars, spends 2$ of this — some 100 billion dollars — on non-military 

science and development research. The remaining half of mankind — the 

poorer South, with one fifth of this income of around one trillion dollars -

spend no more that 2 billion dollars on science and technology. On the 

percentage norms of the richer countries, they should be spending ten 

times more - some 20 billions. At the United Nations run Vienna Conference 

on Science and Technology held last year in. thi3 town, the poorer nations 

pleaded for international funds to increase their present expenditure 

of 2 billions to 4 billions. They obtained promises, not of two billions, 

not of one billion, but only one seventh of this. Some observors fear 

that at the pledging session in New York this month, unfortunately, even 

this may not be realized. 

I would like to conclude with three appeals. 

My first appeal is to the developing countries. In the end, science 

and technology among them is their own responsibility. Speaking as one 

of them, let me say this: your men of science are a precious asset. 

Prize them, give them opportunities, responsibilities for scientific 

and technological development of their own countries. At present even 

the small numbers that exi3t, are underutilized. However, the goal must 
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remain, to increase t h e i r numbers tenfo ld , t o increase the 2 b i l l i o n s 

i n t e r n a l l y spent on science and technology t o 20 b i l l i o n s . Science 

i s not cheap; and in addi t ion , we must not forget tha t technology in 

the conditions of to-day, cannot, in the long run, f lou r i sh without 

science f lour i sh ing at the same t ime. This was dramatically emphasised 

recent ly t o me by a Turkish phys ic i s t from the Universi ty of Samsun who 

recal led tha t Sultan Selim I I I did introduce s tudies of algebra, trignoraetry, 

mechanics, b a l l i s t i c s and metallurgy in Turkey already as long ago as 

1799f c rea t ing special schoolB for these d i sc ip l ines with French and 

Swedish t eachers . His purpose was t o modernize the army and r iva l European 

advances i n gurt-foundaries. Since there was no corresponding emphasis on 

research i n these subjects and since the scholarly establishment in the 

medreses who c a l l e d themselves s c i e n t i s t s , a l ims, had nothing but contempt 

for these new technological schools — ,,fununw - Turkey did not succeed. 

In the long run, i n the condit ions of to—day, technology unsupported by 

science, simply cannot f lour i sh . 

My second appeal i s to the in te rna t iona l community •- both of 

Governments and of my fellow s c i e n t i s t s , as well as the United Nations 

agencies. 

A world so divided between the haves and the have note of science 

and technology cannot endure; at present an In te rna t iona l Centre for 

Theoret ical Physics (with a budget of 1.8 mill ions) i s a l l tha t i s 

i n t e rna t i ona l l y avai lable for physics fo r 90 developing count r ies . 

Compare t h i s with European joint p ro jec t s involving physics alone, of 

jt b i l l i o n do l la rs annually. Compare t h i s with the cost of one nuclear 

submarine; lo7 b i l l i o n d o l l a r s . One thousand centres l i k e Tr ies te could 

f lour ish for one yea r , for one of these and at present t he re are two 

hundred and f i f t y nuclear submarines in the world's oceans. Somehow, 

somewhere a break must come. 

And f i n a l l y , and in a l l humili ty, I wish t o make an appeal t o the 

Governors here to-day from the OPEC coun t r i e s . The President of Venezuela 

was i n Vienna on 14 February. Addressing an OPfiC s t a f f meeting, he spoke 

of the need for an OPEC in te rna t iona l cen t re for sc iences . I would l i k e 

to address myself in t h i s context , p a r t i c u l a r l y to my brothers from the 

OPEC Islamic coun t r i e s . To Borne of you Allah has given a bounty - an 
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income of the order of 100 billion dollars. On the international norms 

these countries should be spending 1 billion to two billions of dollars 

annually in supporting science and technology. It is your forebears who 

were the great torchbearers of international scientific research in the 

8th, 9th, 10th and 11th centuries. It was these forebears who funded 

the first Bait-ul-Hikmas - Advanced Institutes for Sciences — where 

concourses of scholars from Arabia, Iran, India, Turkey and the Bysantiun 

congregated. Be generous once again. It is as much our responsibility 

in accordance with Allah's injunctions, to add to human knowledge; as was 

theirs in their day. Spend the billion dollars on international soienos, 

even if others do not. Create a fund — available to all Islamic, Arab 

and developing countries, so that no potential; high-level talented 

scientist in the developing world is wasted. My humble personal 

contribution to this fund has been all I possess — the $60,000 the ffobel 

Foundation so generously awarded me. Rabbana Taqqabal Minna. 
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