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Prof. B. M. Udgaonkar is a many faceted

personality. He is often labelled as a Science

Educationist. Would that be appropriate? Well,

he is certainly that but not only that. The injustice

in confining him to this on compartment would

be evident the moment we get to hear his erudite

comments on various issues, some far removed

from the fields of science education. Or even

education, for that matter. His compass is

indeed very wide. He is a hard core Scientist

and earned a world wide reputation as a

theoretical particle physicist. He is a teacher par

excellence, having taught a variety of topics not

the least reactor physics to a large group of

original practitioners of that discipline in the

country. .

He is an excellent science communicator.

He is an international authority on Nuclear

Disarmament, having been very active in the

Pugwash movement that was awarded the

Nobel prize for peace. He is a good orator and

he  writes very proficiently. He could be called

agent provocateur in a different sense as he is

able to provoke his readers. This comes out

vividy when one reads his Physics News

editorials. He is an institution builder and one

does not have to go beyond the Homi Bhabha

Centre for Science Education (HBCSE) . to be

convinced of that. He is a good nurturer of talent

both individual and institutional. This is

P r e f a c eP r e f a c eP r e f a c eP r e f a c eP r e f a c e

apparent from a large number of students and

disciples who have occupied prestigious

positions both here and abroad. Besides the

HBCSE, Institute of Physics (IOP), Bhubaneswar

and Marathi Vidnyan Parishad (MVP) were put

on firmer footing by him. He started several

novel programmes in University Grants

Commission (UGC) by establishing  Programme

Advisory Committees in different subjects to

promote quality teaching and research at

various universities in India. He has a unique

knack of spotting the right person for the right

job. Were it not for this extraordinary faculty of

his one would not have seen  scientists like

Abhay Ashtekar, Mustansir Barma and Sanjay

Limaye what  they are today. His command of

the English language is superb and he has taken

pains to develop it right from his school days.

He is a thinker with wide interests. He is just

not a laboratory or armchair scientist but he has

moved widely in the society and his thoughts

on Science and Society are well appreciated. At

a casual encounter one may find him to be a

rather serious introvert. But once you get to

know him one finds the witty, even mischievous

side to his persona. Above all he is very honest

and transparent in his personal and public

dealings. So how would one finally describe

him. Perhaps simply as a fine human being.

Prof. Udgaonkar has always shunned
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publicity. He has preferred to do his work

patiently and diligently away from the limelight.

That is perhaps the reason he has remainded

unknown to many and  none of his

anniversaries were publicly celebrated. The

National Centre for Science Communicators,

has  benefited from his advise right since its

inception. So the Centre along with Homi

Bhabha Centre for Science Communicators

,which is a brain child of Prof. Udgaonkar ,

decided to felicitate him on his completion of

80 years of very fruitful and accomplished life

by organising a national seminar on, ‘Science

Education-Challenges in Quality’. We are indeed

grateful that he readily gave his consent.

Heartfelt thanks to you. Prof. Udgaonkar.

On  this occasion, we are also publishing a

Souvenir comprising three sections. The first

contains a total of 29 articles from his students,

colleagues and admirers. A series of rather rare

photographs taken on various occasions adorn

the second section and  a small number. just four,

selected from a large written output forms the

third. Besides ,his brief biodata and a list of his

papers-articles and books can also be found in

the souvenir.

We thought of bringing  out this Souvenir

and requested all the probable contributors

rather late.  just in the middle of July. But I must

acknowledge the instant and heartwarming

response. I sincerely thank them all  Mr.

Laxman Londhe, a science and science fiction

writer is also an artist and has drawn a water

colour sketch of Prof. B. M. Udgaonkar which

graces the front cover of this Souvenir. Dr. Bal

Phondke along with  Dr. Parul Sheth and Mr.

Suhas Naik-Satam have edited the souvenir.

A. P. Deshpande

Chairman

National Centre for Science Communicators
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Those who know Bhalchandra M. Udgaokar

know that he had a brilliant academic

career. But only a few may know that very early

in his life he must have decided to make a career

in science and was highly motivated. A sense

of overall perseverance in overcoming personal

challenges during early phases in his career

helped him achieve his chosen end. We were

six siblings and “Dada”, as we brothers and

sisters call him, is the eldest. Our father was a

doctor. Besides practicing medicine he was a

dedicated social worker, working for the uplift

of downtrodden women. He had a very firm

belief in the value of education, which he

imbibed into his children. Dada’s sharp intellect

and dedication to studies was obvious right from

his school days, He was a student of the King

George High School, as it was known then. It

had a large number of students and every

standard usually was divided in four or five

divisions with a total of close to two hundred

students. He always used to secure first rank

among them all. Consequently, he won a

scholarship throughout his school career. It was

a matter of great pride for my sister and me, to

be recognised as ‘Sister of that scholar’!

Realising the importance of English

language in higher education he paid special

attention to its study. He and his friend made it

a point to practice speaking only in English. In

those days of mainly vernacular schools and just

a few convent schools, mastering the English

language was a great   achievement for a boy

coming from a middle class Maharashtrian

family. Though equally adept at all school

subjects his forte was Physics and Mathematics.

So much so, that he would solve all the questions

in a Mathematics paper and challenge the

examiner to correct any ten out of the twelve

answers! His college career was also embellished

with a first class with distinction throughout.

It was a moment of tremendous joy for

the entire family when Dada cleared the

matriculation examination of the Bombay

University with flying colors. He came first in

the city of Mumbai and second overall in the

University, which then included the erstwhile

Sindh province with Karachi as its capital and

parts of the present day Kamataka. He joined

the science course in Elphinstone college. Since

our father was a doctor everybody thought that

he would study medicine, but he chose Physics

and Mathematics. After Inter Science also he

surprised everybody. In spite of obtaining a first

class first position, instead of going for

engineering he decided to go for B.Sc.! Of course

he knew what he was doing.

Next year when he was still a teenager

studying in the Junior B.Sc. class our parents,

not yet even fifty, died unexpectedly. We were

all very young, shocked, helpless and

bewildered. The month was January. However

Dada kept the company of his books and

My Brother
Dr. Wijaya Altekar
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appeared for the B.Sc. examination in just two

months time and finished with usual credits. In

another two years he obtained the M.Sc. degree

with his accustomed first class with distinction.

At this stage, with his record-breaking career

he could have secured a cushy job anywhere

but that was not his aim. Many a person’s

careers are thwarted owing to the

responsibilities of younger siblings. But he never

let his courage and aim falter or leave him. In

fact he appeared for an interview for the post

of an officer in Imperial Bank of India (now,

State Bank of India). During the interview Mr.

Chandaverkar asked him knowingly “Mr.

Udgaonkar, do you think you would really take

up this job with the Bank”? Of course Dada

refused the offer! Within few months he was

selected in the Tata Institute of Fundamental

Research by Dr. Homi Bhabha himself and the

rest is history.

Tel. : 022-26280516
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My interaction with Professor B.M.

Udgoankar was limited to just a year and

half, from about February of 1968 to August of

1969, during which I was an undergraduate at

the Institute of Science in Bombay. However, it

left a deep mark on my inner attitude towards

physics and scientific research. I write this

tribute with a deep sense of gratitude.

During the academic year 67-68 I was a

junior B.Sc. student and one day Professor

Udgoankar walked into our class and

suggested that those of us who had a National

Science Talent Scholarship could go to TIFR

once a week for physics discussions. We were

overjoyed that someone of his stature was

taking such keen interest in our careers. Four

of us from the Institute of Science and two from

other colleges then started meeting at TIFR once

a week. Each meeting lasted a couple of hours.

Professor Udgoankar introduced us to

Professor Yash Pal and his then student

Ramnath Kaushik, who later became the

Director of the Indian Institute of Astrophysics.

At least two of the three of them participated

in each meeting. Generally they asked probing

questions and made us think in ways we were

not used to. They also suggested problems

which we tried to solve there and then, often

with hints from Ramnath. This was a novel

way of doing Science for us and for the first

time I got a taste of how to think ‘from scratch,’

and began to understand why certain problems

and issues were more interesting than others,

although at face value they all seemed equally

deep or mysterious.

Towards the end of that academic year we

started reading Feynman’s Lectures. This

became the primary activity during the first

semester of my senior B.Sc. year, 68-69.

Professors Udgoankar and Yash Pal insisted that

we also do problems given in the books. Some

of them were hard for us and took a lot of time

and energy. There was one, in particular, where

I first got the same result as the answer at the

back of the book, but then realized that I had

done something conceptually sloppy. When I

redid it more carefully, I got only half the answer

in the book. This was puzzling and disturbing

and so I reported it in our next meeting. After

some discussion Professor Udgoankar

concluded that the person who had given the

answer in the book probably did the same

conceptual error that I had first made. This gave

me confidence and I decided to write to

Feynman, telling him the whole story. Feynman

actually replied (see attachment) saying that the

book was wrong! This little episode bolstered

our confidence enormously.

Newton’s gravitational constant has the

same dimensions as the second time derivative

of inverse density. During the summer vacation

of 68 I started thinking about cosmological

implications of a possibility that Newton’s

constant was not a true constant but related to

the mean density of the universe in this way.

Using simple mathematical formulas describing

Professor Udgoankar,
An Exceptional Mentor

Prof. Abhay Ashtekar
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the evolution of the universe that I found in semi-

popular articles, I then worked out

consequences of this rather ad-hoc hypothesis.

Some of them seemed interesting. So when the

academic year began, I gathered courage and

showed them to Professor Udgoankar. To my

pleasant surprise he took it rather seriously and

introduced me to

Professor S.M. Chitre. He in turn went

through my calculations and made

constructive, critical comments. Although my

manuscript was far from being a publishable

paper, Professor Chitre thought that the ideas

were interesting and the reasoning showed a

knack for doing original research. This reaction

of seasoned scientists gave me clarity as well as

a big psychological boost. The episode also

solidified my interest in cosmology and general

relativity.

Soon after, therefore, I went to the United

States Information Service in the Bombay

consulate and looked at brochures on Ph.D.

programs in physics. I found just two which

specialized in these areas: Maryland and

Austin, Texas. I applied to both. Mary-land

replied saying that did not consider students

from India unless they had a M.Sc. But, as I

later learned, largely because of

recommendation letters from Professors Chitre

and Udgoankar, Austin took a risk and offered

me graduate admission and assistantship.

Throughout the application process Professor

Udgoankar took time to discuss career paths

with me, weighed the pros and cons of joining

TIFR versus going to Austin, and finally

advised me to go, largely because he thought I

needed solid graduate course work, which was

not readily available in TIFR at the time, and

because I showed keen interest in general

relativity which was not represented at TIFR.

As it turned out I stayed only briefly in Austin

and transferred to the University of Chicago

to work with Professor Geroch in the new

Relativity group that Professor Chandrasekhar

had just created. I then had the good fortune

of seeing Professor Udgoankar again, albeit

briefly, when he came to a particle physics

conference in Chicago in 72-73.

I have always felt tremendously fortunate

that Professor Udgoankar decided to take

interest in undergraduates at Bombay

University precisely the year I went to Bombay

from Kolhapur to join the Institute of Science.

As years pass, I  find it increasingly

incredulous that he was so generous with his

time for undergraduates of me. Three others

from our group of six have gone on to lead

productive scientific careers - Ajit Kembhavi,

an astro-physicist; S. Krishnan, a biophysicist

and Sanjay Limaye, an astronomer/

meteorologist. So the ‘yield’ was high. To all

of us, the TIFR sessions Professor Udgoankar

arranged were precious; they exposed us to

exciting frontiers and gave us a taste for

creative thinking which, alas, was all too rare

in our undergraduate education. These

stimulating contacts came just at the right

time. They let us take our first flights into the

exciting frontiers of physics. They taught us

how natural and simple it is to spread one’s

wings, and what a great joy it is to fly high

over intellectual landscapes of Science. Not

surprisingly, that thrill and joy has been

addictive. Although nearly four decades have

passed, it still continues to bring the deepest

joy and satisfaction.

A million thanks, Professor Udgoankar!

Institute for Gravitational Physics and Geometry

& Physics Department, Penn State

e-mail : ashtekar@gravity.psu
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It was some time in the second half of the

1960s, and I was a student enrolled in the B.Sc.

course in Physics at St. Xavier’s College,

Mumbai.  Several of my classmates and I had

recently bought the bright red 3-volume

‘Lectures in Physics’ by Richard Feynman.  We

would make sporadic attempts at trying to really

understand what Feynman says — a task that

proved quite difficult, despite the deceptively

informal and chatty style of the author.

It was some time in our penultimate year

in college, I think, that we learned about an

informal study group being formed at the Tata

Institute of Fundamental Research, for

interested students to come and discuss the

Feynman lectures and accompanying exercises,

on Saturdays.  We had heard that the

discussions would be organized by a couple of

professors at TIFR, and a bunch of us students,

from various colleges, showed up.  This was the

first time I met Prof. Udgaonkar, who, along

with Prof. Yash Pal, conducted the discussions

(most ably assisted by Kailash Rustagi and P.

K. Babu, who were then graduate students at

TIFR).  I did not explicitly recognize it then, but

I was a beneficiary of  Prof. Udgaonkar’s  long-

standing engagement  with physics education

and pedagogy.

The discussions went well, and we students

(who included Adi Bulsara from St. Xavier’s,

Madhav Marathe from Ruia College, and Abhay

Ashtekar from the Institute of Science) got a lot

out of it. Prof. Udgaonkar made sure that all of

us participated. I remember that I was sent up

to the blackboard by him, and was asked to

make a binomial expansion with a small

parameter x.  I was very nervous, but managed

to write down the first couple of terms, under

the firm but friendly gaze of Prof. Udgaonkar.

The strongest impression that remains in my

memory of these discussions, four decades later,

is that Prof. Udgaonkar would always guide the

discussion towards trying to get to the essence

of the phenomenon under discussion, behind

the mathematical formalism. In retrospect, these

discussions were very important for me — not

only from the point of view of solving the

exercises that go with the Feynman lectures, but

also, more importantly, to get a glimpse of how

physics works, and how a physicist thinks.

My next encounter with Prof. Udgaonkar

happened about a decade later, towards the end

of 1976, when I first joined TIFR as a postdoctoral

fellow. I joined the Theoretical Physics Group

at the Institute, which was headed by Prof.

Udgaonkar. An important activity of the group

was the Theoretical Physics Seminar, held every

Friday at 4 p.m., and Prof. Udgaonkar was

always present, seated in the front row.  During

this time, his engagement with physics

education continued, and I remember refresher

courses for college teachers organized by him,

held in the ground floor lecture halls of the

Institute.  Within TIFR, he initiated several new

programmes.  These included the Visiting

Students’ Research Programme (VSRP) in which

My Recollections of
Professor B. M. Udgaonkar

Prof. Mustansir Barma
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students from all over the country visit TIFR for

several weeks during summer, and get a hands-

on idea of research by doing projects, in addition

to attending lectures.  This programme has been

a great success, and continues till today. He also

initiated a joint teaching programme in

collaboration with the University of Poona.

Although this programme did not continue for

many years, it did produce some outstanding

students who have gone on to make a mark.

During these years, I came to know Prof.

Udgaonkar rather well, through the following

circumstance. I lived off-campus, and would

wait every morning to catch the TIFR bus from

the stop near the Naval Canteen.  Very often,

Prof. Udgaonkar (who lived further away)

would be driving in to work, and would honk,

stop and pick me up on the way. In the 10

minute ride that followed, we would talk about

various subjects.  I learned a lot during these

drives — as the subjects ranged over a large

number of topics, including new developments

in physics, students and education, Pugwash

conferences and more.

Another capacity in which I, and many

other academics at TIFR, benefited from Prof.

Udgaonkar’s perspicacity, was in the

establishment of a co-operative housing society

in Vashi, in Navi Mumbai. Prof. Udgaonkar

was the driving force behind the founding of

the society in the early nineteen eighties, where

many ex-TIFR members now live. He was the

first chairman, and his guidance was invaluable,

both in the formative stages and in the years

that followed.

Prof. Udgaonkar’s interest in physics

education continues unabated even today.

Earlier this year, I met him at the Homi Bhabha

Centre for Science Education at a function

organized at the end of a camp organized by

the centre to train and select students for the

International Physics Olympiads. Over the

years, all of us in the TIFR family have   benefited

enormously from Prof. Udgaonkar’s clear

thinking, commitment and wisdom. Personally,

I greatly value my association with him over the

past four decades starting from my college days,

and would like to wish him all the very best on

the occasion of his eightieth birthday.

Department of  Theoretical Physics

Tata Institute of  Fundamental Research

Homi Bhabha Road, Mumbai 400 005

e-mail : barma@they.tifr.res.in
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Reminiscing on the decades gone by, I fondly

recall my first meeting with Professor B. M.

Udgaonkar, as an undergraduate student. We

were a handful of students in Mumbai keen to

explore the facets of science beyond our formal

curriculum. An obvious option was to form a

science study group with a mentor who would

show us the path to tomorrow.  “You should

meet Professor Udgaonkar in TIFR and he is

only a phone call away”, said one of our

teachers. What followed then is irreversibly

etched in our minds.

A warm and encouraging voice at the other

end of the phone invited us to visit the

enchanting TIFR campus for a discussion. Then

came the moment of truth… we were in

Professor Udgaonkar’s office engulfed by his

calm reassuring warmth - a feeling that runs

through me even as I re-live that exciting

moment. Within minutes was born our National

Science Talent Scholars’ Science Study Group

with an umbilical link to Professor Udgaonkar!

Despite his intense academic pursuits and

commitments in national S&T activities, he

excavated time for the young hungry minds. His

unstinting support and guidance in our most

formative years when it was needed and

mentoring us with the involvement of several

faculty members in TIFR, gave us the unique

platform to glimpse the exciting scientific

landscape and chart our paths to the future.  No

words of gratitude are adequate to express our

gratefulness to this man who has silently and

continually been responsible for kindling the

spark and fueling the curiosity flame in several

hundreds of juvenile minds.

Years later I was one of those privileged few

to have joined the graduate school in TIFR to

pursue a PhD programme in the School of

Physics.  The TIFR campus opened floodgates

of opportunities to proximate with Professor

Udgaonkar. He steered our enthusiasm to

contribute to developing science curricula and

teaching materials and methods for

implementation in diverse institutions in

Mumbai. During the early 70’s several

catalysing factors were created in TIFR, which

matured in an environment that was conducive

for the evolution of science teaching

programmes with intense involvement of many.

Interestingly these efforts especially the

passionate involvement of Dr V.G. Kulkarni’s

team in Mumbai’s Municipal Schools, and

astute visionary leadership of Professor

Udgaonkar, went into fruition with the

establishment of the Homi Bhabha Centre for

Science Education.

The decade of the 70’s also experienced the

start of innovative activities in science education

with TIFR connections, such as “Kishore

Bharati” one of its activities being christened as

The Hoshangabad Science Teaching

Programme, The Satellite Instructional

Television Experiment (SITE), and The Bombay

Association for Science Education (BASE). For

many of us who got involved with such

Handcrafting a future
for tomorrow

Prof. Prabuddha Ganguli
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programmes, derived a lot of energy and vigour

from Professor Udgaonkar, in addition to

establishing viable infrastructure, the challenge

was to garner appropriate resource persons and

Professor Udgaonkar’s contributions in this

direction are noteworthy.

Professor Udgaonkar’s innovative skills

broke new grounds in the creation of innovative

options within the University Grants

Commission (UGC).  He was able to break away

from traditions and introduce a scheme in which

faculty members from the Delhi University

could go on a sabbatical for extended periods

under the UGC to participate in the

Hoshangabad Science Teaching Programme

thereby creating a sustainable and formally

recognised conduit for University partnering an

educational programme in Rural India. This

was the first step of its kind then in India. These

initiatives have paved the way to a host of

national schemes that followed.

The hallmark of a thought-leader and

reformer is when he is able to seed his thoughts,

nurture, grow and harvest them in irrigated and

un-irrigated minds. Working with him closely

on several occasions was a treat as we were able

to experience his insight into situations as he

saw them, strategies as he crafted them,

implementation plans as he sewed them in place

and above all giving all he did a soft but

determined human face.

An ignited mind continually radiates to

influence the environment. Professor

Udgaonkar is a legend with a difference - man

so kind and approachable ever willing to give

everything from his garden of choicest thoughts

and experience to anyone with a mission.

The world of science and education has

been enriched with his immeasurable

contributions and we pray to The Almighty to

continue showering him with good health so

that our world continues to derive inspiration

from Professor Udgaonkar for all the years

ahead.

e-mail : pgang@mtnl.net.in
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Udgaonkar and I were colleagues at TIFR in the early 1950s.

That was the time when Homi Bhabha recruited non-PhD

holders in Physics each year, to be trained in to research and form

the backbone of the work of the DAE. This was in contrast to the

concepts in higher education practiced by the university system at

that time. It is therefore not surprising that Prof. Udgaonkar who

joined TIFR with an M.Sc degree, has shone so well in theoretical

physics, elementary particle physics, physics education and in

promoting new applications of science in social life. It was a unique

opportunity for many of us to freely discuss, take lecture notes from

highly qualified visiting professors at TIFR, and start working in

experimental physics with a modern emphasis on local

instrumentation, and try to do everything we can, for the first time in

the East of the Suez!

I have personally known that Home Bhabha liked Prof.

Udgaonkar and respected his abilities. He sent him abroad on several

missions, the first one being to Saclay in Paris, to the French AEC.

Here he became an expert in theoretical reactor physics and built up

a group in that area. This group eventually, under B.P. Rastogi, moved

to Trombay and became the Theoretical Physics group in BARC.

It is a pleasure to remind oneself that this familiarity,

steadfastness in pursuing the interests of the country in the field of

atomic energy has continued and Prof. Udgaonkar has supported

BARC immensely in every instance of major events. He had, of course,

wider interests, which resulted in the seeding of the Homi Bhabha

Centre for Science Education, and activities in the UGC and in the

Planning Commission. I want to remind people that it is the quality

of pure science that enables one to rationally analyse situations and

take the right decisions that makes one’s life worthy of emulation.

I am happy to contribute this small reminiscence on the occasion

of the 80th birthday of Prof. Udgaonkar.

e-mail : pk.Iyengar@mtnl.net.in

My Colleague
Dr. P. K. Iyengar
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It is a satisfaction and pleasure for me to go

down the memory lane and record here some

recollection of time spent with Professor B. M.

Udgaonkar over a period of four decades. The

memories of times spent in the company of

friends and scholars like Udgaonkar are a

harvest of old age for me.

When did I first meet Udgaonkar? The first

time I saw him was in the summer of 1966 at

the Argonne National Laboratory (ANL) in

Chicago. I had gone to Argonne as a summer

visitor from the University of California (UC)

at Riverside. I was a visiting lecturer at UC

Riverside during 1965-67. In summer of 1966 I

saw an announcement of a seminar by B. M.

Udgaonkar at Argonne. Udgaonkar was then

heading the Theoretical Physics group of the

Tata Institute of Fundamental Research,

Mumbai, a national centre for basic research.

The topic of Udgaonkar‘s seminar (Regge Poles

Phenomenology) was quite outside the domain

of my interest (Solid State Physics), but I went

to the seminar because Udgaonkar whose name

I heard back home was the speaker. His seminar

was well received and after the seminar there

was prolonged discussion. Because of my

shyness I did not go to him and introduce

myself, and most probably he did not notice me

also.

Our next meeting was some four years

later at the University of Roorkee (UOR). I had

joined Roorkee University in 1967 straight

from University of California, Riverside as

Professor of Physics and Head of at the

Department at a relatively young age of thirty

two years. Due to the dedicated effort of

young faculty members of the Department

who were a motivated lot, the Department

very quickly earned quite a reputation for

research and teaching. The department

hosted the 1969 Nuclear Physics and Solid

State Physics Symposium of the Department

of Atomic Energy from December 28 to 31,

1969. Professor Udgaonkar also came to

Roorkee during the symposium because he

was already interested in problems of higher

education. He wanted to visit universities and

understand the problems faced by them. He

organized an evening session in Roorkee

symposium for a discussion on how to

strengthen Physics research in India. The

session was successful and participants

suggested the formation of an Indian Physics

Association (IPA) to deal with issues of

research and education in Physics. The Indian

Physics Association was finally formed in

1971 and Professor Udgaonkar was the

obvious choice for leading it as the founder

President. The Association started publication

of Physics News, a quarterly with Udgaonkar

as editor. Frontier fields of physics were

presented in a simple language for students.

Editorials of Physics News written by

Udgaonkar touched on national issues, and

were popular with the readership. The Indian

Academy of Sciences, under the leadership of

My Reminiscences of
Professor B. M. Udgaonkar
Dr. S. K. Joshi
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Professor S. Ramaseshan had improved the

content and quality of journals brought out

by it. The Indian Academy of Sciences in

collaboration with Indian Physics Association

and Indian National Science Academy

decided to publish a journal of physics called

Pramana.

Udgaonkar started writing and lecturing

on education and development, and challenges

of higher education. It was in the fitness of

things that he was appointed a member of the

University Grants Commissions (UGC) in

January 1973 for a period of three years. He

came to the commission as a member from the

best centre of fundamental research in India,

that is TIFR, Mumbai, and he had had

extended stays at the topmost institutions in

the world like Institute for Advances Studies,

Princeton, Lawrence Radiation Laboratories,

Berkely, Centre d‘ Etudes Nuclear, Paris etc.

He, therefore, persuaded the Commission

(UGC) to constitute Programme Advisory

Committees (PAC) for different disciplines,

whose mandate was to promote quality

teaching and research, in universities and to

sanction research projects to teachers with

speed.

The first Physics PAC was chaired by

Udgaonkar and I was a member. Thus started

our close and lasting affinity. Working with him

in the PAC was an education for me. A large

number of schemes for promoting research and

quality teaching were introduced by Udgaonkar

. Whenever I came with good suggestions, he

encouraged me and implemented them through

a Commission decision. Udgaonkar very

actively participated in setting up of Homi

Bhabha Centre for Science Education (HBCSE)

at TIFR. Today this centre is serving the cause

of promotion of science education in an

admirable way.

I got an opportunity to work with

Udgaonkar again from 1983 to 1990, first in the

Department of Atomic Energy (DAE)

Committee which recommended the take over

of Institute of Physics (IOP) Bhubaneswar by

the DAE, from the State government.

Udgaonkar was the first Chairman of the

Council and I was a member from 1985 to 1990.

His chairmanship and Professor Trilochan

Pradhan‘s leadership of IOP put it on the way

to becoming one of the leading centers of

research in physics in India.

I learnt a lot from the meetings he chaired.

He showed how it pays to be a patient listener.

He was always soft spoken and persuasive,

critical and analytical. He was friendly but firm.

He was objective in his decisions. He expressed

his opinions clearly and honestly but with a

spirit of courtesy and humility.

I shall always cherish my association with

Professor Udgaonkar during the seventies and

eighties. May God Almighty make him live a

100 years and we pray for his health and

happiness.

e-mail : skjoshi@mail.nplindia.ernet.in
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Prof. Udgaonkar was my teacher of Quantum Mechanics in
the training school of the then called AEET-Atomic Energy

Establishment Trombay. But the memory of those lectures is
still quite vivid in my mind, which speaks amply about how
good and influential a teacher he is. It is then not surprising to
me that he has distinguished himself not only as an eminent
scientist, but also as an outstanding educationist by making a
mark on science education in the country through his innovative
contributions.

During these last five decades I have had many occasions
to talk and interact with Prof. Udgaonkar. In particular, during
the period of 1983-89, when Prof. R. P. Sharma and I were
engaged in the setting up of the BARC-TIFR Medium Energy
Heavy- Ion Accelerator (MEHIA) facility at TIFR, I had more
frequent interactions with him, and had greatly benefited by
his encouragement and guidance. In those days, he was
providing us much motivation to see that the super-conducting
LINAC booster, which was being set up indigenously is
successfully completed. I am sure he will be very happy to see
that today the MEHIA facility has become a world class heavy-
ion accelerator facility, and the TIFR has become a renowned
centre of heavy-ion accelerator based research.

Prof. Udgaonkar has not only been a distinguished research
scientist in theoretical physics, but has also left a deep impact
in the field of science education by his valuable contributions to
the cause of improvement in the quality of science education in
the country. Of course, taking a lead from his work, there is a
lot which yet needs to be done to improve the quality of education
in the country. I hope the upcoming conference will also address
itself to these issues to arrive at some concrete suggestions for
the future.

INSA Senior (Emeritus) Scientist, BARC

(Ex-DAE Homi Bhabha Professor & Director,

Physics Group, BARC)

e-mail : kapoorss_2002@yahoo.com

Our Dear and Revered
Senior Colleague
Prof. (Dr.) S. S. Kapoor
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I came to know Prof. Udgaonkar first at the

Tata Institute of Fundamental Research

(TIFR), when I started my research career in the

sixties. At the time he was already a recognised

authority in theoretical particle physics at the

institute. Not being a theoretical physicist

myself, I never had the opportunity of working

with him. But over the years, I noticed that apart

from his research activities, he had started

taking a lot of interest in teaching, particularly

at the postgraduate level. It is this aspect of his

personality that attracted me to him much more

and I started interacting with him more in this

area where I found a common wavelength with

him.

It was rather unusual, if not appalling, for

a research scientist from TIFR to be taking

interest in University education, where

unfortunately research was not the focus of the

academic life. Prof. Udgaonkar took a lead in

trying to bring TIFR scientists closer to the higher

education scene in Bombay University. He

fought a long battle to bring TIFR closer to

education in India. This surely would have

affected his concentration in research. But in the

end his concern for education was recognised

by the management. TIFR took a bold step in

setting up the Homi Bhabha Centre for Science

Education. Efforts of Prof. Udgaonkar and late

Dr. V. G. Kulkarni, who spearheaded the

Centre, came to fruition with the setting up of

this Centre. The Centre is now playing a major

role in encouraging science talent and science

teaching in the country. We owe to Prof.

Udgaonkar, our sincere gratitude, for this

unique contribution to the country.

Over the years, as I left TIFR, I continued

my association with Prof. Udgaonkar in an

altogether a new facet of his career. His interests

in Science had by now expanded beyond

Research and Education. He was looking at

Science and Technology as a tool for national

development. He got deeply involved in the

International Pugwash Movement of world

scientists who were concerned about the misuse

of Science and Technology that had threatened

world peace. This movement was initiated by

great men like Bertrand Russell and Albert

Einstein, who appealed to humanity to look at

science as the means for promoting peace and

advocated disarmament at global level.

Prof. Udgaonkar was attracted to this new

implication of Science and took active part in

the Pugwash Movement together with several

other Indian scientists from the country. He was

always very outspoken at these Pugwash

conferences and often criticized the western

world for showing a sense of hegemonic attitude

Professor B M Udgaonkar –
An Erudite Educationist at Heart!

Dr. P. J. Lavakare
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towards the ownership of science and not

showing adequate concern for the

developmental needs of the third world

countries. He took the Pugwash agenda beyond

the disarmament issues and highlighted the

importance of development of the third world

countries through Science and Technology. He

pointed out the inadequacies of the methods of

collaboration, between the developed and the

developing countries in the field of Science and

Technology. In his strong commitment for

international collaboration, he wanted the world

to follow guidelines that would be equitable to

all. He went ahead and involved some of us in

formulating and convincing the western world

to adopt the now well-known “Pugwash

guidelines for international collaboration in

Science and Technology”.

Prof Udgaonkar has been very erudite and

forceful in his writings, which could not be easily

ignored by the western world. I do hope that

the spirit of ‘Science Education with Research’

that Prof. Udgaonkar has evoked on the Indian

Science scene will continue and I am sure he

will have a lot more to contribute to this field as

he enters a new stage of his life in his eighties.

Without his knowing perhaps, he has been

my ‘guru’ when it comes to Science Research,

Education and Development. On my birthday

today, I have the pleasure in writing these few

words and accepting this role that Prof.

Udgaonkar has so beautifully outlined.

I wish him a long life and hope he will

continue to write many more of his forceful

treaties on various issues related to Science.

e-mail : lavakare@vsnl.com
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Sometime during early 1968, I was called into
the office of Prof. V.T. Chiplunkar at the

Institute of Science in Mumbai.  Although I had
no reason to worry, being called into the office
of the Head of the Physics Department was
somewhat unusual.  Not entirely immune from
the age appropriate tendency for mischief, I was
nevertheless a good student, and so I walked
into his office wondering what the reason could
be.  Prof. Chiplunkar, in his calm steady voice
explained that he had received a visit from Prof.
Udgaonkar of the Tata Institute for
Fundamental Research (TIFR) in Colaba to
invite bright students for a once week
opportunity to interact with the physical
scientists and engage in Physics projects, and
would I be interested in going.  This was such a
wonderful chance to visit TIFR not just once,
but weekly was so exciting, that I immediately
said yes.  After almost forty years, I can see that
this impacted my own career in a way that I
would have not predicted myself then.

Unlike most other students of the time, I had
a somewhat different, perhaps fortunate
background.  I had joined the Institute of Science
through a happenstance that was in itself,
somewhat unusual.   Having been schooled in
Delhi, I was not able to enter Delhi University or
any other engineering colleges (e.g. the IITs) after
Higher Secondary for technical reasons.  Having
been selected for a National Science Talent Search
Scholarship offered by the Govt. of India, my

parents allowed me to leave home and enroll in
Bombay for college to pursue science instead of
engineering when I was barely sixteen.  Coming
from a scientifically literate family (both my father
and grandfather were research chemists),
scientific research was not new to me, but Physics
was.  The culture of research had changed in the
years since the grand days of Physics, from being
more individual to group oriented as the required
facilities were expensive to build and maintain.
And in the previous summer, I had attended a
Summer School for Science Talent Scholars in
Bangalore, which had further raised my curiosity
in Physics, particularly Radio Astronomy – a
topic, which was being researched at TIFR.

The weekly visits soon started – there were
just a few of us – a few from the Institute of
Science, and S. Krishnan from Ruparel College.
We would board the white (BARC-TIFR) shuttle
bus near Oval Maidan and ride to the institute,
or take the BEST Route 123 to R.C. Church and
go to Navy Nagar.  The first visit to TIFR was
quite memorable – first arriving at the Guard
Cabin by the road – who must have wondered
what four young lads were doing there, and
then entering the beautiful well kept grassy
open space by the sea – it was visually very
attractive indeed.  The building itself presented
itself an example good architectural design with
visual appeal contrasted with the grand
somewhat gothic stone building that housed the
Institute of Science.  I don’t recall much of the

Thank you Prof. Udgaonkar
for your investment in

the students
Dr. Sanjay S. Limaye
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first session with Prof. Udgaonkar, and Prof.
Yash Pal, but remember them introducing to the
staff and informing us that we could visit the
cafeteria, attend seminars at TIFR and could
participate in some small projects on our known
with their guidance.  We were mostly interacting
with the High Energy Physics Group, which was
undertaking high altitude balloon flights for
detection of cosmic rays.  Then young scientists,
S.V. Damle, later a Professor at TIFR and R.K.
Manchanda were two with whom I had many
encounters much later at conferences in my
career.

One of the problems that I initially tried to
solve was an optical one – the geometry of
particle tracks imaged at close distance in a glass
cylinder from two orthogonal directions.  The
cylinder was one of two identical glass chambers
with aluminium plates at each end and an outlet
on the wall, to become a bubble chamber (first
developed by Luis Alvarez, who later was
awarded the Nobel Prize in Physics for it.  Later,
he became more famous along with his geologist
son, Walter Alvarez and other colleagues for the
discovery of the Iridium layer at the cretaceous-
tertiary, or KT boundary that led to their
suggestion of an asteroid impact nearly 65
million years ago). The particle tracks created
from elementary particle interactions with the
fluid in the chambers would leave bubbles,
which would be photographed by two cameras,
and the task was to re-construct the three-
dimensional path from images of the bubbles
along the track.  I recall having intense
discussions with Abhay Ashtekar about the
impact of parallax, being somewhat more
experiment oriented, whereas he preferred far
theoretical problems.  We had an opportunity
to experience the “lab culture” bay having to
work with the technical staff in the workshops
located in the basements as well as attending
the scientific seminars – (one the more

challenging and tedious seminars I recall
attending in the packed auditorium was one
given by Sir Fred Hoyle, which in itself was
somewhat educational, although in ways he
would not have guessed!).

While there was no formal program, these
visits exposed me to many aspects the culture
of research in physical sciences and had the
opportunity to observe closely the dedication,
the persistence and the joy of success.
Experiences that even having grown up with
access my grandfather’s chemical research
laboratory, I was not able to experience as I was
a mere child then.  These experiences were
useful in my career in exploring the solar system
through space exploration.

The foresight of Prof. Udgaonkar and his
colleagues in investing in the youth was extra
ordinary indeed at the time in what was after
all, a government laboratory.  Given the present
greater need for capable scientists for India’s
numerous research laboratories, such efforts are
essential for attracting young, talented students
to the field so that the investment in them
produces a tangible return that will impact the
country.  The contribution of their expertise,
knowledge and time was very valuable indeed,
and I am grateful for the opportunity. There was
certainly no hesitation on my part to impart
similar opportunities to high school students
when it became possible for me to do so.  Beyond
that, the communication of exciting research
and exploration results and working with
teachers for professional development has
become routine for me.  I find it inspirational
that Professor Udgaonkar is still engaged active
at the Homi Bhabha Centre for Science
Education.  It is a pleasure to thank him on the
occasion of his 80th birthday.

Space Science and Engineering Center,

University of Wisconsin, Madison, WI, USA

e-mail : Sanjay_L@ssec.wisc.edu
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I am happy to associate myself with the happy

occasion when friends and admirers of

Bhalchandra Udgaonkar are celebrating his

eightieth birthday. I am proud to count myself

as one of them. As I will be abroad at the time

of celebration, I am sending my greetings to Bhal

in advance of the occasion.

My association with Bhal dates back to the

late sixties. I had seen his name on the scroll of

honour at Mumbai’s Institute of Science, in a

list that carries names of my father and Homi

Bhabha. But the chance to meet him arose when

I dropped in to see him at the Tata Institute of

Fundamental Research (TIFR), on one of my

visits from Cambridge. I was then contemplating

joining TIFR, and had found that a discussion

with a scientist already working there might be

useful. Indeed I found the chat useful in forming

my overall picture of what life in Mumbai,

working in TIFR would be like.

When I joined TIFR, I was given an office

on the fourth floor next to Bhal’s and it was

always a pleasure to drop in on him for some

advice or other. For, I found him to be a

fountainhead of experience and wisdom. In his

views he was quiet but firm: not offering them

unless specifically asked for. We discovered an

older link. I was trained in the campus of

Banaras Hindu University and there my family

knew Bhal’s in-laws. His father in law was the

distinguished historian A. S. Altekar, and

Shreedhar, ASA’s youngest son had been my

school-mate.

As I got to know TIFR better, I began to

appreciate the role Bhal was playing as a senior

faculty member. Whereas most of our

colleagues were concerned only with their own

research, very few of them realised or

appreciated the importance of teaching. Bhal

was one of the latter. He took interest in the

graduate school programme, planning courses,

interacting with research scholars, and also in

the initial interviews that selected them. Sadly,

the then constitution of TIFR did not permit

interaction with undergraduates. But still Bhal

kept in touch with the bright physics students

from Bombay University. Even today I meet

(now distinguished) scientists who had

interacted with Bhal as undergraduate

students.

As a member of the University Grants

Commission, Bhal had to deal with important

policy issues of universities. There he brought

to bear on the problems the inputs from working

in a research institute like TIFR. In the UGC,

such inputs are always valuable whether in

matters of degrees, courses or syllabi.

He was always trying to build bridges

between universities and TIFR. I was

associated with the teaching collaboration

between Pune University Physics and TIFR in

the mid-1980s. This involved selection of some

bright students for the Pune University M. Sc.

Physics course, awarding them scholarship

and also having some TIFR scientists teaching

courses in the M. Sc. programme. I believe Bhal

My Greetings to Bhal…
Dr. Jayant Narlikar



24

lectured on dynamics while I took the course

on electromagnetic theory. This involved

spending 3-4 days in Pune each week, staying

on the university campus and interacting with

the students. I found the experience

exhilarating and was sorry that the

programme did not continue for various

reasons. I think one of the reasons was that

the TIFR faculty did not share enough

enthusiasm for such teaching.

I think it was Bhal’s active encouragement

at the other end of the student spectrum that

led to the flourishing of the Homi Bhabha

Centre for Science Education. Aimed at school

education, the Centre concentrates on teacher

training in science, the writing of good

textbooks and enhancing the role of

experiments. With Bhal on the Governing

Board, the Director of the Centre, V. G.

Kulkarni could reach out for higher and higher

aims.

I end this tribute to BMU by recalling his

successful presidency of the Marathi Vidnyan

Parishad, when he introduced several new

programmes and diversified the scope of

activities of the Parishad. This was one instance

of his concern for bridging the gap between

the ivory-tower scientist and the common man.

Although he worked a lot for enlightening the

general public he himself shunned publicity

and was more comfortable working from

sidelines.

I wish him many years of active and

satisfying life ahead.

IUCAA, Pune

e-mail : jvn@iucaa.ernet.in
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I t was the year 1966. Some of us at the

Ramnarain Ruia College had fallen in love

with Physics and took admission to the M.Sc.

class, with Nuclear Physics as our special

subject. One day, our teacher, Prof. R. D.

Godbole, called some of us aside and told that

we shall be meeting Prof. B. M. Udgaonkar,

Head of Theory Group at the TIFR, to discuss

aspects of our M. Sc. programme in physics.

There was no University Department of Physics

then and we had to run from one college to

another to attend the lectures….. and sometimes

all the effort would be wasted as for some reason

the lecture could not take place. We met Prof.

Udgaonkar at his Anand Bhavan residence and

unburdened ourselves! His charming

personality captivated us and from that day he

became our friend and mentor. He took our

“outburst” (read opinions) very seriously and

his positive attitude filled us with a sense of hope

for the future.

Prof. Udgaonkar around that time was also

a member of the UGC and played a very active

role in the commission. I remember once when

in the UGC office in Delhi, I had an opportunity

to talk to Prof. Rais Ahmed who was then the

Vice Chairman of the UGC. At the mention of

Prof. Udgaonkar’s name his face lit up and he

said spontaneously “Prof. Udgaonkar is the

most live-wire personality I had ever come

across!” As I saw more facets of Prof.

Udgaonkar’s personality, I realized how true the

words of Prof. Rais Ahmed’s were!

Prof. Udgaonkar’s contributions to the

functioning of the UGC were enormous. The FIP

(Faculty Improvement Programme) for college

Teachers was essentially his baby. As a

precursor to the FIP, he introduced the

Sabbatical Programme for college physics

teachers in Mumbai, under the UGC umbrella.

A college physics teacher could thus get an

opportunity to spend an year or more at the TIFR

and get involved in frontline research. The UGC

would pay salary of the substitute teacher

appointed by the college, during the entire

programme. Some of us, thus got an

opportunity to earn a Ph. D. in physics from

the TIFR graduate school and we could feel an

academic breeze blowing in the corridors of

colleges affiliated to the University of Mumbai.

I must add here that Prof. Udgaonkar insisted

on completing all the course work requirement

of the TIFR graduate school, before even

thinking of getting registered for the Ph. D.

programme! This clearly shows his penchant for

quality.

Prof. Udgaonkar realized that the quality

of education depends critically on two pillars:

one quality of the teachers and two the degree

of autonomy given to the teachers and

institutions. He pushed the idea of

“Autonomous colleges” through the UGC. This

great step gave an opportunity to many colleges

to raise the standards of their academic efforts

through the academic freedom given to

teachers to be innovative and responsible.

Prof. B. M. Udgaonkar -
A "Live Wire" personality

Prof. S. B. Patel
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Many teachers could achieve their full

potential. Unfortunately, so far, colleges in

Mumbai have not been able to take advantage

and academic initiatives, in this visionary effort,

pioneered by Prof. Udgaonkar and his

colleagues at the UGC.

Another very exciting activity initiated by

Prof. Udgaonkar, in which many of us got

involved, was the “Wednesday meetings” at

the TIFR. Every Wednesday, many of us—

mainly college teachers—visited TIFR and after

attending the colloquium, Prof. Udgaonkar

conducted a session in which we discussed

quantum mechanics. Each Wednesday, one of

us would prepare a short presentation on a

topic from the “Quantum Mechanics” by

Merzbacher and our group of about 15-20

would discuss it with Prof. Udgaonkar, who

also could persuade some of his colleagues at

TIFR to participate in the discussions. These

discussions were exciting and some time would

even go on for 2 or more hours. Everyone

enjoyed this activity and looked forward to

Wednesdays. Even senior teachers like, Prof.

R. D. Godbole, Prof. V. M. Palekar and Prof.

Madhu Dandavate (who became the cabinet

minister for railways in the Janata Govt.),

participated in these Wednesday meetings

with great enthusiasm. Prof. Udgaonkar,

strived hard to raise standards, wherever he

went. It is due to his encouragement, I could

get involved in post-doctoral research at the

Lawrence Berkeley Laboratory, University of

California at Berkeley. My research

involvement at TIFR and later at Berkeley,

changed my entire outlook towards research

and teaching.

Later in 1972, he could persuade his

colleague, Prof. M. C. Joshi to join the newly

formed University Department of Physics at the

Kalina Campus of Mumbai University. In fact

he was the moving spirit behind the launching

of the Department. How some of us wish that

the University had accepted all his suggestions

at that time by showing academic flexibility—

by capturing his vision, we could have reached

far greater heights!

Prof. Udgaonkar is a great, highly

motivating teacher. In the second year of our

M. Sc. programme he taught us some aspects

of particle physics, and I vividly remember his

beautiful exposition of the “boot-strap” idea,

a frontline topic in those days. He could

motivate many of his colleagues from TIFR and

BARC to participate in teaching, e. g. Dr. Ajay

Divetia, who designed and headed the

Cyclotron project at Calcutta, taught us a

course on experimental physics. The

establishment of the Homi Bhabha Centre for

Science Education is another testimony of Prof.

Udgaonkar’s relentless efforts in the field of

education.

On the occasion of his 80th Birthday, I

would like to salute Prof. Udgaonkar and wish

him and his family a very good health and active

life ahead.

Formerly, Head of the Physics Department,

University of Mumbai, Vidyanagari,

Mumbai 400 098

e-mail : shriprakash.patel@gmail.com
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I distinctly remember when I first met Prof

Bhalchandra Udgaonkar, though I am not

sure he does. But then how could he? For I was

one among some fifty odd Physics trainees from

the fourth batch of the Atomic Energy Training

School whom he had come to teach Reactor

Physics. He was to give a series of lectures on

that topic which was new to us. We were a

mixed bunch drawn from all over the country,

some from renowned universities others from

newly established ones in the hinterland. While

most of us had already acquired a master’s

degree some others had joined straight after their

B. Sc. Still. none of us had studied Reactor

Physics till then. This was because the discipline

was so new that it had not yet been included in

the university curricula. Even on the world stage

it was still being developed.

Yet, Prof Udgaonkar made it all sound very

simple. His talks were very lucid and easily

comprehensible though he had not

compromised on the rigour anywhere. He

captivated us all and the topic soon acquired

an aura of enchantment. He was able to convey

to us all the thrill of this still emerging discipline

and its utter charm. He was able to infect us

with his own enthusiasm and excitement. I did

not realise it at the time but with the benefit of

hindsight I now see that he was able to achieve

what he did because he enjoyed studying the

field himself. More importantly he took pleasure

in teaching. When the series of lectures came to

an inevitable end I was at once glad and sad;

glad because I had just experienced how a true

master can inspire his disciples and sad because

that dream-like experience was over. It is

entirely due to his teaching that I have not

forgotten the elements of Reactor Physics theory

even after almost fifty years when I first learnt

them. Nor have I forgotten that enthralling

experience.

It was only later that I learnt that it was

not his field of active research that being

theoretical particle physics. Had I chosen that I

would have continued to meet him from time

to time. But after graduating from the Training

School I opted for Biophysics and went away

from TIFR as also from interaction with Prof

Udgaonkar.

Interestingly our paths crossed again when

I had left BARC and active research to take up

journalism. My decision to leave BARC and

accept the invitation to become Chief Editor of

Science Today was one of the most difficult one

in my personal life and professional career. It

had not gone down well with my scientist

colleagues. To a man everyone had warned me

that I was committing professional harakiri.

That was because most scientists then looked

down upon science popularisation. They

thought that it was demeaning of a scientist to

stoop down to that level.

Prof Udgaonkar was among the very few

who actively encouraged me and complemented

me. He said that he wished more would follow.

For, he considered science popularisation as

Fine Human being
Dr. Bal Phondke
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science education by other means. It was a non-

formal form of education according to him, He

said that everyone thinks that boys and girls in

the class rooms alone are students to whom

science has to be taught. Nothing can be further

from the truth. Science, he said, has to be a way

of life. Its constituency, therefore, extends far

and wide. Planners, policy makers, legislators,

industrialists, entrepreneurs, bankers,

housewives, man in the street and scientists too,

just about everyone needs that education. His

encouragement and advice helped me chalk out

a new and different profile for the magazine

and take it to a wider readership. Throughout

all this his love for science and science education

became very apparent.

Prof Udgaonkar is one of those rare persons

who has shunned the limelight and has

preferred to do seminal work quietly and by

remaining in the background. Thereby, he has

made those whom he gave his unstinted support

excel and give off their best. I hope that he

would be around for a good many years more

to build another generation of thinkers and

intellectuals.

There are a number of qualities that he

possesses that have remained unappreciated

due to his unassuming and humble disposition.

But above all he has always impressed me as a

very transparent and fine human being, a

species that is seriously threatened with

extinction.

e-mail : balphondke@gmail.com
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It was between 1965 and 1970, in the middle

of a thriving research career, that Professor

Udgaonkar started taking active interest in

education. This, I believe, arose out of his deep

social commitment, which was moulded as he

was growing during the days of India’s freedom

struggle. This commitment combined with his

experience at the leading institutions in the U.

S. , where universities are the main seat of

research, and hence research and higher

education are integrated, propelled him. Prof.

Udgaonkar was responsible for the growth of

the graduate school and the Visiting Students’

Research Programme (VSRP) at TIFR. It was

natural that this interest soon extended to

development of graduate studies at the

University of Bombay, where he had studied for

his B. Sc. and M. Sc. I was a M. Sc. student at

the university around this time and I distinctly

remember how excited and thrilled my fellow

students and I were, when at the behest of our

teachers, Prof. Udgaonkar gave two lectures on

elementary particles for us. I also recollect the

conversation we had with him about our M. Sc.

course at the university and the surprise and

dismay he felt when he came to know that even

twenty years after independence the university

of a premier metropolis of the country did not

have an independent Department of Physics

and that M. Sc. courses at the university were

being run by affiliated colleges with students

hopping from one college to another for their

lectures, just as they did when he himself was a

M. Sc. student almost two decades earlier.

Thanks to his efforts, a Department of Physics

did get established at the university four years

later.

His restless and ever-questioning mind led

Prof. Udgaonkar to think of the comprehensive

problem of improvement of science education

in the country, and this drew him to school

education. With the help of Prof. V. G. Kulkarni

and Dr. R. G. Lagu, colleagues at TIFR, he began

organizing innovative teacher-training

programmes for municipal schools of Mumbai.

The Homi Bhabha Centre for Science Education

(HBCSE) grew out of the need for

institutionalizing these efforts. Sir Dorabji Tata

Trust generously supported the new venture.

Prof. V. G. Kulkarni decided to forsake his

burgeoning research career in nuclear physics,

gave up an impending visiting position in

Canada and became the founder-director of the

Centre. This is the genesis of HBCSE. The Centre

owes its existence to Prof. Undgaonkar’s vision

and efforts. Established in 1974, the Centre was

supported as a project by the Sir Dorabji Tata

Trust until 1981, when the Department of

Atomic Energy, Government of India took it

over and it became a part of TIFR. Over the years

HBCSE has grown to be a unique centre in the

country devoted to the cause of science and

Professor B M Udgaonkar
and HBCSE
Prof. H. C. Pradhan
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mathematics education. Acclaimed nationally

as well as internationally, it has diverse

activities, principal among which are teacher-

training, student talent nurture, curriculum

development and research. These activities are

guided by the twin principles of equity and

excellence cherished life-long by Prof.

Udgaonkar.

To complete the story one must add that

Prof. Udgaonkar was, while setting up and

nurturing HBCSE, simultaneously pursuing his

interest in higher education. He was a member

of the University Grants Commission (UGC)

and was responsible for the establishment of

many teacher and student training and other

need-based programmes at the UGC including

the setting up of the Western Regional

Instrumentation Centre at the University of

Bombay.

Professor Udgaonkar was the Chairman

of the Homi Bhabha Centre from 1975 to 1991.

He was the mentor to Prof. V. G. Kulkarni,

who continued to be HBCSE’s Centre Director

up to 1994. At every stage when HBCSE took

a major initiative, be it an academic project or

be it setting up a new campus, Prof. Kulkarni

sought Prof. Udgaonkar’s guidance and

counsel. He helped Prof. Kulkarni to move to

a new location at Nana Chowk when HBCSE’s

activities grew up beyond what could be

accommodated in three rooms of TIFR.

Similarly, when at the next stage of expansion

of activities, HBCSE dreamt to set up its own

new campus, without Prof. Udgaonkar’s active

intervention the dream could not have became

a reality. The search of a site for the new

campus went on for almost five years. HBCSE’s

impressive campus at Anushakatinagar stands

as a testimony to the untiring efforts Prof.

Udgaonkar and Prof. Kulkarni took for all these

years.

One of HBCSE’s major projects in the initial

years was the language project. Under this

project, textbooks of science for classes V, VI and

VII prescribed for Marathi medium schools by

the State Government of Maharashtra were

rewritten with only their language simplified

and nothing else changed. These rewritten books

were printed and used in a large number of

municipal schools of Mumbai covering about

15, 000 students. The results of this educational

experiment proved beyond doubt the merits of

simplified language in textbooks: Not only did

it improve students’ comprehension of the

subject in a major way but also, it changed for

the better the classroom communication

between students and teachers which

substantially depends on the textbook. Prof.

Udgaonkar was the inspiration behind the

project. He was instrumental for the initiation

of another project concerning an issue close to

his heart. This was the SC/ST project, in which

three successive batches of about 40 SC/ST

students from municipal secondary schools of

Mumbai were given academic and motivational

inputs for a few hours once a week, over an

extensive period (three years for every batch).

The result convincingly demonstrated that if

those inputs, which are available form their

homes to students from privileged sections of

the society, are given to the SC/ST students.

They do equally well.

It was again Prof. Udgaonkar who

suggested a then young member of the Centre,

now Prof. Jayashree Ramadas, to take up

research in learning, in particular, study of the
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work of the famous cognitive psychologist, Jean

Piaget. HBCSE today has a very active research

programme in cognitive science. Prof. Arvind

Kumar, the present Director of HBCSE,

conducted for thirteen years without a break a

unique talent nurture programme for

undergraduate students in physics, the Homi

Bhabha Study Circle, in which the students used

to meet for a 4 -hour session per week to discuss

and solve problems in core areas of physics such

as quantum mechanics, classical mechanics,

electromagnetic theory and thermodynamics.

The study circle was a precursor to the later

eminently successful student talent nurture

programme of HBCSE like the Olympiad

programme and the National Initiative in

Undergraduate Studies (NIUS). The idea of the

study circle came from similar efforts of Prof.

Udgaonkar. He had conducted a similar

programme earlier at TIFR.

Prof. Udgaonkar has an innate sense of

moral responsibility, which he has

meticulously guarded throughout his life. Even

during his long tenure as Chairman of HBCSE,

since he was not a member of the staff of

HBCSE, he never interfered with HBCSE’s day

to day activities. After his retirement from TIFR

in 1991, he handed over his Chairmanship to

Prof. Virendra Singh, Director TIFR. Prof.

Udgaonkar maintains regular contact with

HBCSE and is always available to us for advice

and discussions. We all seek his counsel and

considered opinions on a variety of matters,

academic and non-academic. Yet till today

Prof. Udgaonkar’s principle of non-

interference has operated unfailingly and

immaculately.

His eminence as a distinguished senior

scientist and educationist of the country has

lent all HBCSE’s activities a kind of credibility.

But this has never found expression in his

behaviour, not even in any casual conversation.

In fact, it is his eminence combined with his

sense of social commitment and moral

responsibility and his genteel manner of

expressing them, that attracted Prof. V. G.

Kulkarni and Dr. R. G. Lagu earlier and Dr.

Arvind Kumar later to the endeavour of science

education. This charisma, if I may say so,

continues even to date, though without ever

being explicitly evident. Younger members of

HBCSE regularly keep discussing and

consulting Prof. Udgaonkar about their

projects and research, and this includes diverse

topics such as history and philosophy of

science, theories of learning, activities in school

science and mathematics laboratories and

Olympiads. We, all members of HBCSE, feel

fortunate, proud and privileged to have Prof.

Udgaonkar with us. We wish him continued

fulfilling, active life for many many more years.

HBCSE, TIFR, Mumbai 400 088

e-mail : hcp@hbcse.tifr.res.in
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The lament in Pete Seeger’s persuasive song

of the 60’s – ‘Where have all the flowers

gone?’ – continues to nostalgically haunt many

who plunged head first in support of peace at

the height of the cold war’s frightening portents

of violence that exemplified soon after the second

world war, by insane deaths in Vietnam. The

lingering feeling of the imminence of brutal use

of science that continued to persist post August

1945 when Hiroshima and Nagasaki became the

indelible symbols of the destructive power of

technology stirred many to seek sense and

restraint within the scientific enterprise. Prof.

Udgaonkar and his involvement with Pugwash

symbolised that.

The proponents of the use of science for

improving the conditions of the poor and

marginalised, and as a source of ‘reason’ that

had the potential of countering bigotry,

prejudice, superstition, hatred, intolerance and

religious violence were most forcefully voiced

by Meghnad Saha. Unsurprisingly this came

to be known as Nehruvians rather than

Sahaites given the fierce support Nehru had

for the scientific enterprise, and of course his

exalted stature. In this first decade of twenty

first century, as science has advanced as never

before, we are witness to a bewildering

phenomenon, of the undiminished brutality of

science in support of war – in Bosnia, Iraq,

Afghanistan and elsewhere. Also the

increasing retreat of reason in a World is

dominated by religious fanaticism, and the

commodification, privatization and

marketisation of science for personal profit

rather than for public good. Reason enough,

perhaps, to turn to that pro-reason lyricist,

Javed Akhtar, to pen a new song – ‘Where have

all the Nehruvians gone?’

Well not quite ‘all’ since we have Prof.

Udgaonkar amongst us. This conference in his

honour signifies that an endangered species the

Nehruvians might have vanished. Perhaps not!

He, along with Prof. Yash Pal would perhaps

rank as two infectious 80+ ‘young’ romantics

who in spite of all the destruction and violence

that engulfs us; a lot aided by advancements in

science, have refused to part with the hope that

science can benefit, both in improving the

conditions of the deprived masses, and as a

fountainhead of reason, to confront irrationality

and injustice. If some find their romanticism

naïve, so be it, since the World would seem to

have a great deal of need for precisely such

naiveté.

The advances in Soviet science were

conclusively demonstrated by it winning the

space race with the launch of the Sputnik in

1957. In spite of having many tiers of cordial

relationships, many of these advances did not

travel to India directly from the USSR, perhaps

because of language barriers and came through

the West. One of them was to spread reason,

rationality and the method of science at the

grass roots through science education. After the

initial attempts in Bombay municipal schools,

In Support of Reason
A Tribute to Prof. Udgaonkar
Dr. Vinod Raina
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the effort took roots in the far away

Hoshangabad district of Madhya Pradesh

through a series of coincidences to which Prof.

Udgaonkar was central. A generation, or more,

younger than Prof. Udgaonkar, I was initiated

into the Hoshangabad Science Teaching

Program (HSTP) from its beginning in 1972,

while pursuing research. Since I was working

for a physics Ph. D. , he, as an established

physicist in fields similar to what I was working

in was already like a distant guru to me (I was

at Delhi University while he and Yash Pal were

both at TIFR in Bombay). Summer courses in

theoretical physics were an avenue for distant

gurus and chelas to come together during those

days.

But I got to know him more closely because

of the HSTP. As a staunch supporter of the

initiative, he along with the other pro-reason

‘Nehruvians’ like Yash Pal, P. N. Haksar,

Obaid Siddiqui, M. G. K. Menon, Arjun Singh,

Rais Ahmed, D. Balasubramaniam, Pushpa

Bhargava amongst others, played a key role in

the evolution and expansion of HSTP. For

many of them, who may not otherwise have

been involved at the grassroots on a day-to-

day basis as many of us were, HSTP was

perhaps much more than a school science

program. It was more like the fulfillment of the

nationalistic dream of spreading reason and

rationality across rural India. Perhaps

unknown to him, Prof. Udgaonkar’s

unflinching support to what we were doing,

many a time in hostile situations, was a source

of immense strength and inspiration. This was

because often the oceans of irrationality and

prejudice, at the governmental and societal

levels would depress us and yet we had to

wade through.

His most active support, however, came at

the time of founding Eklavya. By 1980, eight

years after the programme was initiated, a small

group of us were prepared to resign our jobs

and give up science research careers to work

full time to spread the HSTP beyond

Hoshangabad, and bring reason and rationality

in teaching social sciences and language too. For

this it was decided that a new group, later on

called Eklavya, should be set up. But we had no

clue where we would get funds and other

support. There were other doubts too. Would

expansion greatly reduce the quality of HSTP,

rendering it ineffective?

We went around the country meeting

supporters to seek their advice. I distinctly

remember some of us meeting Prof. Udgaonkar

for this purpose in a room where he was

staying at the CSIR Guest House next to the

scenic Lodhi Gardens in Delhi. As for the fear

of dilution, his advice was candid – “Till the

slope of the quality of the effort is even

marginally greater than that of the mainstream

system, go ahead. Don’t clamour for higher

slopes in the beginning, you can’t work on that

premise in large systems”. And he energetically

helped in the effort to raise funds and other

support – from the DST, UGC and other

agencies. Finally, through an initiative of M. S.

Swaminathan, who was a member of the

Planning Commission then, and M. G. K.

Menon, the then Secretary, Department of

Science and Technology, DST agreed to

provide founding finances to Eklavya in 1982,

using the logic that since Madhya Pradesh did

not have a State Council for Science and

Technology then, the new Institute would

temporarily fulfill that gap.

As I said earlier, most of the Nehruvians

looked at HSTP in a much larger perspective

than a school science programme. As a

consequence they were prepared to fund from

the Government; an institution none of the
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Government bodies would have any

administrative control over! Such faith in

autonomy was soon to be tested in 1984 when

the gas disaster claimed thousands of lives in

Bhopal, where Eklavya was headquartered.

While being funded by the DST and working in

collaboration with the Madhya Pradesh

government, Eklavya took on the science

establishment and the MP Government openly

for their professional, administrative and legal

lapses in the biggest science-society issue ever

faced in peace time. Later, Eklavya exposed the

technical flaws in another major National

initiative, the Narmada dams. All this while

HSTP was running in the government schools

of MP! It is people like Prof. Udgaonkar, who

must be given tremendous credit for creating,

nurturing and supporting an environment

where differences based on reason and logic

were encouraged, and hypocrisy, intellectual

dishonesty and sycophancy were shunned.

Because of such positions that Prof.

Udgaonkar held in relation to science-society

issues, it was not a matter of dispute when

twenty six people’s science organisations came

together in the aftermath of the Bhopal gas

disaster to invite him to become the National

Convenor of the Bharat Jan Vigyan Jatha in

1987. This was the biggest event since

independence for linking up with the masses

throughout the country on issues of

development and reason. When the five national

Jathas converged at Bhopal in November that

year, with 7, 000 science activists in a historic

assembly, it was the leadership of Prof.

Udgaonkar and his insistence on inclusiveness

that encouraged the various organisations to

look beyond a loose and friendly tie-up.

Consequently, the All India People’s Science

Network, a formal federation of science groups

of the country was formally inaugurated next

year in 1988 at its first Congress in Cannanore

(now Kannur), with Prof. Udgaonkar as its

founding President.

The pre-independence nationalist

scientists like P. C. Ray, Mahendra Lal Sarkar,

Meghnad Saha, amongst others, laid the

foundation for viewing science as something

beyond a laboratory pursuit, an ivory tower

preoccupation. In post-independent India,

Prof. Udgaonkar would rank amongst the

foremost, a person who not only dreamt but

also worked to utilise the political

independence from colonial rule in order to

create a self-reliant and rational India. As the

twenty-first century progresses, with science

advancing in leaps and bounds but getting

divorced from human progress and with

definite signs of retreat from reason, the value

and contributions of persons like him appear

greatly amplified.

A true tribute to him would be to work

harder to reverse the current trends in the

relation between science and society and strive

for human progress based on equality and

democracy, the precondition for both being a

society based on reason and logic.

e-mail : vinodraina@gmail.com
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Bhal Udgaonkar had already been at TIFR

for a couple of years when I joined. At that

time, the Institute was small, and every body

knew every body. My interaction with Bhal was

minimal initially, both professionally and

socially. But 40 years together in a small place

is indeed a long time. Gradually, things became

better, we developed general interest in each

other’s work and social gatherings became more

frequent. I observed that Bhal, unlike some other

friends, was not used to dramatising. He was

not quite the quiet type either. His utterances

were sober and well researched.

Towards the later part of his career, he

developed interest, I should say; devotion in

matters of wider national importance where

even a small contribution means a lot.

I would like to point out one incident for

which I should be grateful to him. One

afternoon, he called me and said, “We have

initiated a programme aimed at providing

research exposure to bright young college

students during their vacation time. Would you

like to take one student?” And I said, “Yes”. I

was thinking of developing a new type of

Neutron Moisture Gauge at that time.

Within fifteen minutes after the call, a boy

named Palekar came to see me. I explained to

him what I was planning, and gave him some

literature on the subject. Next morning, he

came with the drawing of the apparatus. It was

good. I told him to go to the workshop and get

it made and let me know if he required any

help. After five or six hours he came back with

a nice looking housing ready to take the

components in. How he managed this, I do not

know and I never asked. I was amazed and

much impressed; ready to proceed further but

Palekar did not turn up for a week. Instead,

there came an envelop containing the papers

that I had given him and a letter of apology

that he will not be able to carry out the project

since he was sick and was advised bed rest for

six months. By then a bond of understanding

and affection had already developed between

the two of us. I made some suggestions /offers

which he declined. He studied at home for six

months and still he topped the M. Sc. (Prev)

exam of the University and again topped the

M. Sc. (Final) exam the following year. Our

association continued for about two decades.

Thanks to that call from Bhal Udgaonkar. I

wish Bhal well. And also Palekar wherever he

is.

e-mail : rama139@yahoo.com

A Devoted Educationist
Prof. Rama
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I first met Prof. Udgaonkar in 1963 when he

came back to TIFR from USA. Prof.

Udgaonkar’s reputation had preceded his

return and I was hoping that I would be able to

pursue my Ph. D. degree under him. I

approached him with some trepidation but he

put me at ease and agreed to be my guide. He

was more than my Ph. D. guide; I consider him

as my mentor. He was always accessible and

considerate, even affectionate. I got my degree

under him in 1968-69.

During the period I was working for my

Ph. D. , he often discussed teaching in the

universities and University of Mumbai (then

University of Bombay) in particular. At that

time there was no University Department of

Physics in the University of Mumbai and there

was some talk of establishing one. The teaching

at master’s degree in the University was carried

out by pooling together teachers from various

affiliated colleges; the theory classes being

conducted in the evenings and at different

colleges on different days. I have some

recollection that Prof. Udgaonkar was one of

the persons the University authorities were

consulting for the creation of the department.

But for some reasons the University was

dragging its feet, which used to annoy him.

Finally, the University Department of Physics

came into existence in early 1971 with Prof.

M. C. Joshi of TIFR as the Head of the

Department. The first set of recruitment of

teachers was carried out in October 1971 and

three of us who joined, Prof. Arvind Kumar,

Prof. H. C. Padhi and I, all had done their Ph.

D. work at TIFR.

Prof. Udgaonkar’s interest in teaching at

the university level was there almost right after

his return from USA. Often he would quite

seriously ask questions like, “Why can’t we have

universities like Harvard, MIT, Stanford or

Berkeley? What prevents us from creating such

universities?” He was also concerned about the

kind of physics textbooks and ask, “ why can’t

we have a course like Berkeley Course in

Physics?” I remember his once telling me that

he would consider J. D. Jackson’s book on

Classical Electrodynamics as equivalent to 20

research papers. I believe it was in the early

1970’s that he was on UGC’s planning

committee and there he was instrumental in

getting funding for various universities for

research and teaching. I also believe that he was

the prime mover in the introduction of

University Leadership Programme (ULP)

instituted by the UGC under which University

Departments would get funding both for

training teachers in the colleges as well as

creating faculty positions in the University

Departments which were to be regularized in

the next five year plan. Our Department was

one of the early beneficiaries.

There are two events of that period that

stand out in my memory in which

The Doyen of Science
Education in India
Prof. Abbas A. Rangwala
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Prof.Udgaonkar was one of the central figures.

The DAE had sanctioned money (10-15 crores)

towards creation of a Pelletron facility. Prof.

M. C. Joshi was keen that this facility be housed

at the Mumbai University campus at Kalina.

Prof. Udgaonkar and others, from their

experience of dealing with the University, were

skeptical about the University’s capability of

handling this kind of project in view of its rigid

bureaucratic structure and outmoded

accounting procedures. The Pelletron finally

came up on the TIFR campus and the

University lost its bid.

The second event of 1970 was of more

academic nature. The falling standards of

teaching and research, which have recently

attracted considerable attention in the elite

scientific circle, was realized by Prof. Udgaonkar

and some others way back in the 1970’s. In an

effort to improve these, TIFR approached

University of Pune and the TIFR-Pune

University joint teaching programme in physics

was initiated. At that time I had asked Prof.

Udgaonkar as to why TIFR by-passed

University of Mumbai which was in the same

city. His reply, based again on his familiarity

with the academic bodies of the University, was

that the University of Mumbai lacked the

academic flexibility required for such a

programme and that, he thought, University of

Pune was more flexible in its academic outlook.

Thus though Prof. Udgaonkar had close

association with both the Mumbai University

and the Department of Physics, he never let his

emotions overtake the rational; he always kept

in mind what was in the best interest of a project

or a goal.

In the year 1981 our Department celebrated

Decennial Year of its establishment and, among

other activities, the Department planned a series

of ten lectures. The first speaker in this series

was none other than Prof. Udgaonkar. In this

lecture he ranged widely over roles of

universities, research institutions and the UGC

in teaching and research; a cause to which he

had very ardently devoted his time and energy

since early 1970s.

The crowning achievement of Prof,

Udgaonkar in the area of education, in my

opinion, is the establishment of the Homi

Bhabha Centre for Science Education. I believe

he put all his weight and authority behind its

establishment and the Centre is now the premier

institution of its type in the country. It has

provided sterling service primarily in the field

of school education. But there are others who

are better placed to write about this glorious

achievement of Prof. Udgaonkar.

Prof. Udgaonkar’s concern for science

education and research has spanned over 40

years and I salute him for his unwavering

enthusiasm and tireless pursuit to follow his

dream and vision.

e-mail : abbasrummana@gmail.com
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It all started with the Rutherford scattering
experiment of 1911, bombarding á particles

on gold atom. While most of them passed
through straight, occasionally a few were
deflected sharply. This is like shooting bullets at
a hay stack and finding that one of them deflects
sharply to hit a bystander or to put in
Rutherford’s own words - ‘deflects back to hit
you on the head’. This would mean that there
is a hard compact object hiding in the hay stack.
Likewise this experiment suggested that there
is a hard compact nucleus inside the atom,
surrounded by the electron cloud. Later, in the
thirties the nucleus was found to be made up of
protons and neutrons. They are bound together
by the strong nuclear force mediated by the
exchange of ð meson, just like the nucleus and
electrons are bound in an atom by the
electromagnetic force mediated by the photon.
Now, one can easily see from the energy-
momentum conservation that the exchanged
mass between the interacting particles has to
be imaginary (m2 < 0), while of course photon
and ð meson have real mass. But such exchanges
are possible in quantum theory, thanks to the
Uncertainty Principle, ÄE ~ h/Ät, which allows
nonconservation of energy over a limited time
scale. Quantum field theory gives an equivalent
prescription, preserving energy-momentum
conservation but changing the mass-square of
the exchanged particle continuously from
positive to negative values, which is called its
virtual mass. Prof. Bhabha was one of the
pioneers in this field. In fact he is responsible

for giving the name meson, since the ð had an
intermediate mass between the electron and the
proton or neutron. These latter ones are called
by the generic Greek names lepton and baryon,
meaning light and heavy particles respectively.
He started the tradition of particle physics in
India in the late thirties and continued it into
the fifties along with his experimentalist
colleague, Prof. Menon.

This tradition was carried forward by Profs.
Udgaonkar and Virendra Singh into the sixties.
This was the era of hadron physics. Hadron is a
collective name for both types of strongly
interacting particles, mesons and baryons,
having integral and half integral spins
respectively. Several dozens of mesons and
baryons with various masses and spins had
been discovered by then. It was clearly not
tenable to describe them all as fundamental
particles. Nor was it possible to identify a few
as fundamental ones, of which the others would
be composite states. Even the mass hierarchy
was not relevant, since for strong interaction the
binding energy can be as large as the rest mass
energy, so that a relatively light particle can be
a bound state of two heavy ones. This lead to a
new paradigm, which their mentor and the
leader of this school,  Prof. Chew from Berkeley,
called “Particle Democracy”. That means there
is no distinction between constituent, composite
and exchange particles; each hadron plays all
the three roles. Thus in contrast to atomic and
nuclear physics, where one uses the masses of
the constituent and exchange particles along

A Hundred Years of
Particle Physics
Dr. D. P. Roy
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with their couplings to compute the masses and
couplings of the composite states, one could
determine here all these masses and couplings
in terms of one another using a set of consistency
conditions. This was the Bootstrap principle. Of
course in practice one had to make certain
simplifying approximations, which determined
its range of applicability. Both Profs. Udgaonkar
and Singh had achieved international distinction
in this field.

When I joined Prof. Udgaonkar as a Ph.D.
student in 1964, I had already published a paper
in this area. But he explained to me that this is a
well explored area, whose merits and limitations
are pretty clear by now. So he suggested me to
work instead on Regge poles, which was still
relatively new and hence potentially more
interesting. The basic idea of Regge poles is as
follows. We have seen that the exchanged
particle has a negative mass-square, which
varies continuously with the kinematics of the
interacting particles. The spin of the
fundamental particles, however, remain
unchanged. In contrast, for composite objects
the spin increases with mass as we know from
atomic or nuclear physics. The same should
hold for hadrons. So the spin of the exchanged
hadron should go down continuously with its
virtual mass-square and eventually become
negative. This object of simultaneously varying
spin and mass-square is called Regge pole. The
Regge poles provide a simple and predictive
model for high energy scattering of hadrons.
Prof. Udgaonkar had done an elegant analysis
of high energy scattering cross-sections using
Regge pole exchange in the previous year with
Prof. Gell-Mann from Caltech.  But having
suggested me this field he left it entirely to my
own devices to explore it to find suitable
problems and solve them. However, he used to
sit down with me to go through the drafts to
appraise himself of the results and help me in

improving its presentation, highlighting the
main points with precision and clarity (without
ever consenting to put his name on them of
course). I am indebted to him on all the three
counts. Firstly, Regge poles became a thrust area
of particle physics for a decade. And
independence in research gave me confidence
to move into the new era of particle physics,
which took over the field thereafter. Finally the
presentation skills I learned from him were
essential in an intensely competitive field like
ours, in order to get one’s works read and taken
notice of, particularly from a far off place like
India.

The new era of particle physics was triggered
by the electron-proton scattering experiment of
Stanford in 1968, which was similar to the
Rutherford scattering experiment, but at a much
higher energy.  And the result was also similar.
While most of the electrons passed straight
through the proton, occasionally a few were
deflected sharply. This suggested that the proton
itself consists of three hard and very compact
particles called quarks. The name quark was
adopted from a James Joyce novel by Prof. Gell-
Mann, who had envisaged these constituents
only as a mathematical device to simplify the
description of hadrons. But this experiment
showed them to be real physical objects. This was
followed by many other experiments of this kind,
which showed that all the hadrons are composed
of quarks. In other words they are simply “quark
atoms”. Moreover the basic strong nuclear force
binding these quarks is a long-range force
mediated by a massless particle like photon, called
gluon (for its binding property). The short-range
ð meson exchange force, binding protons and
neutrons in a nucleus, is similar to the residual
Van der Waals force between atoms, which binds
them in a molecule.

We know now that there are three pairs of
quarks: up, down, strange, charm, bottom and
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top. Similarly there are three pairs of leptons:
electron, ì and ô along with their associated
neutrinos. The lightest pair of quarks, up and
down, are the constituents of proton and neutron.
So together with the electron they constitute all
the visible matter of the universe. The heavier
quarks and leptons decay into the lighter ones
via the weak nuclear force and so do not occur
freely in nature, just like the heavy trans-
uranium elements. But they can be seen in cosmic
ray or particle accelerator experiments. The
neutrinos are stable and come from many sources
- accelerators, cosmic rays, atomic reactors and
the sun - but are relatively hard to detect because
they have only weak interaction. All these
particles have spin half and are collectively called
matter fermions. We have seen them all by now,
the last one being the top quark, which is about
200 times heavier than the proton. Likewise we
have seen the carriers of all the three basic forces,
which are all spin one particles called gauge
bosons. While the photon and gluon are massless
particles, the carriers of the weak nuclear force,
called W and Z bosons, are about 100 times
heavier than proton.  These matter fermions and
gauge bosons constitute what is smugly called
the Standard Model of particle physics. But the
picture is not complete yet. A consistent theory
of their masses requires a spinless particle in the
mass range of W, Z and top called the Higgs
boson. We hope to find it at the large hadron
collider (LHC) nearing completion at CERN,
Geneva. Moreover it is widely believed that one
needs a Supersymmetric extension of the
Standard Model in order to control the Higgs
boson mass in the above range. This predicts a
host of Supersymmetric particles in the same
mass range, which could also be found at the
LHC. But this prediction is less compelling than
that of the Higgs boson.

Finally we have seen one clear evidence of
physics beyond the Standard Model. It comes

from the neutrino oscillation experiments,
showing that the neutrinos have tiny but
nonzero masses, over a billion times smaller
than the other fermion masses. A simple and
elegant explanation of this comes from the so
called See-Saw model. It assumes the neutrinos
to have both left- and right-handed chirality
states like the other fermions. However as the
latter ones carry charge, their left- and right-
handed states have the same mass because of
charge conservation. But since the neutrino has
no charge, the right-handed neutrino can
acquire an ultraheavy mass from a lepton-
number violating interaction, which is over a
billion times higher. This in turn pushes the left-
handed neutrino mass over a billion times lower.
This is why it is called See-Saw model. There is
a lot of current interest in studying the ultralight
neutrino masses because they provide indirect
evidence of physics at an ultraheavy mass scale,
which could not be probed directly in any
foreseeable future. Moreover the lepton number
violating interaction, operating at this mass
scale, can explain one of the longstanding
mysteries of nature, i. e. why is there such an
excess of baryons and leptons in the universe
over their antiparticles. This is evidently a very
important matter as it underlies our very
existence in the universe.

Let me conclude with a popular saying that
the only way you can repay your debt to your
parents is by passing on the same care and
guidance to the younger generation. I have tried
to repay my debt to Prof. Udgaonkar through
my humble contribution in carrying forward
the national tradition into this new era of
particle physics, in collaboration with the
younger generation. How far I have succeeded
in this will be judged by the latter.

Homi Bhabha Centre for Science Education,

TIFR, Mumbai 400088.

e-mail : dproy1@gmail.com
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It is with great pleasure that I recall my

association with Professor Bhalchandra M.

Udgaonkar. For over 40 years he has been and

continues to be a role model. Although my ‘job’

at TIFR was over when I finished my Ph. D. in

1970 my association with BMU has continued

and I have never hesitated to seek his advice

or even take up an issue with him. He has been

a teacher, a mentor, a very patient and

sympathetic listener – someone you could

always count on! Somehow one knows that one

will be taken seriously and straightforwardly.

Sometimes after a meeting you may come back

with a broader perspective even if not wiser!

There was always that other possibility that

you might have overlooked. I first met Professor

B. M. Udgaonkar some time in July 1965 when

we were looking for placement options after

completing the one year course at the Atomic

Energy training school. Then as now he

inspired confidence. To put things in

perspective, then, as now, this is an important

time in a career in DAE except that in those

days TIFR also took their young researchers

from the Training school. When I first met him

I wasn’t quite sure what I wanted do, but an

apparently easy and serious discussion with

him was enough for him to ask me to see

Professor S. S. Jha, who equally thoughtfully

explained to me what this “new” field of

nonlinear optics is. I think both had received

sort of good reports about me from Prof

Sengupta, who had taught us in Training

School. Both were very open minded and

precise, offering no career inducements except

a good chance to become a good physicist. Yet

it inspired confidence that you would be cared

for and that you were with excellent teachers.

It felt good joining. TIFR building was then

new, very comfortable and posh! To keep our

feet grounded the hostel was equally bad, much

better for the pigeons who shared the rooms

with us! In the next few years, I saw BMU some

times as head of the theory group mostly with

some “student” complaint and always had a

feeling that I have been listened to and

something will be done even if no promises

were made! In retrospect, it is clear that you

were “guided” without appearing to. He

taught us an excellent course on Relativistic

quantum mechanics giving glimpses of the

high standards in clarity and depth. As a

physics teacher he was incisive and provided

great insights without the hype. Today, many

of us feel we have been lucky to get this feeling

of quiet confidence and high standards that

these early years in TIFR gave us and BMU was

very much one of those who transmitted this

feeling! Perhaps, the most interesting

interaction with BMU was an initiative that he

took in 1968 or so. He had some bright young

students from Mumbai colleges come to TIFR

once a weak for Physics discussions. Quite like

what Prof Arvind Kumar has been doing in

the last two decades or so. We, i. e. these B. Sc.

students and some of us, the Ph. D. students,

Learning with BMU
Prof. Kailash Rustagi
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and BMU would sit in the seminar room AG80

and solve some problems from Feynman lecture

notes. Some of these students, Abhay Ashtekar

and Mustansir Barma among them, have since

made a name for themselves! Personally I think

it was wonderful in enhancing our vision

because the discussions were forever probing.

BMU would intervene only to point out yet

another implicit approximation or another

twist to the problem or to clarify or emphasize

the point made by one of us. Among other

things, this was also when I learnt that

teaching and learning are two sides of the same

coin. Surely, it was a model for conducting

tutorials! Nearly four decades have passed and

still when I met BMU in a seminar recently

there was a chit from him with a penetrating

question! Same smile and the same incisiveness.

Some things never change and we are indeed

grateful for that.

In between I sought his advice once every

few years, read with great interest his editorials

in Physics News and had many discussions with

him on the tea table and elsewhere. Preparing

for a talk some time ago, I read these editorials

again. It is striking how much of good sense

there was in those editorials- thoughtful, honest

and provocative. Also there was no hidden

agenda and no give-me-this !

To sum it, thank you very much Professor

Udgaonkar for being what you are. Here is

wishing that you may continue to enjoy good

health and continue to inspire new generations

of scientists, students and teachers for many

years to come!

Physics Department, IITBombay,

Mumbai 4000076

e-mail : rustagi@phy.iitb.ac.in
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When I joined the theoretical physics group

at TIFR in 1957, as a young research

student, the institute was located at the Old

Yacht Club at the Gateway of India. Bhabha

was the only Professor of theoretical physics but

he was much too preoccupied with setting up

Atomic energy establishment laboratories to

directly interact with young students. I first met

Kundan Singwi, who was looking after the

group, and, at his suggestion, I met Udgaonkar.

He immediately decided to take my studies in

hand. To begin with, he asked me to go through

the delightful Yale lectures of Enrico Fermi on

“Elementary Particles” which were full of his

special “back of the envelope” calculational

tricks, of which he was a master, to get the order

of magnitudes estimates of physical quantities.

Thus began our long fruitful association.

Udgaonkar next asked me to calculate

pion angular distribution in hyperon decays.

I found that the distribution does depend only

on the hyperon spin but not on its parity, a

result he had himself derived few months

earlier but where others had scooped him. All

the same it made me feel that I was getting

into the current research. I then undertook a

systematic study of elementary particle

physics and of quantum field theory. By the

end of two years in the group, I had published

two independent research papers; one on

pseudoscalar meson theory in Nuovo Cimento

and the other on ground state energy of a Bose

gas in the Physical Review. Udgaonkar felt

that the time was ripe for me to go to a

research group, active at the frontiers of the

field, in USA to do my Ph. D. for further

development. I was sent to Berkeley, where

Geoffrey Chew was the leader of a very

dynamic S-matrix research program, to work

in his group.

Udgaonkar also came to Berkeley, after

about one year, to work in the same group. We

soon collaborated on a paper on pion-nucleon

scattering and thus began a phase of

collaborative research. He also published some

papers by himself and one of these on high-

energy total cross sections became quite well

known. Apart from writing many joint

research papers we also enjoyed a number of

other activities. We, together with his family,

took a number of memorable car trips to visit

various nature parks on the west coast of U. S.

A. including Yellowstone, Mount Zion and

Bryce Canyon and Yoshemite. In a lighter vein

I recall a culinary experiment by him. He

emptied a can of “cream of mushroom soup”

into some rice and let it bake in the oven. It

turned out delicious. It was at Berkeley that

started calling him Dada (and his wife, Padma,

as jiji). I also became attached to his two young

children. Eventually many others also came to

address him as Dada as it somehow seemed

appropriate to do so.

From Berkeley he went to Institute for

Advanced Study, Princeton, while I went to

join Gell-Mann’s group at Cal. Tech. Pasadena

Prof. B. M. Udgaonkar –
My Dada

Dr. Virendra Singh
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for one year so that we were exposed to

different research atmospheres. After that he

came back to TIFR, while I did that after

spending one more year at Princeton in 1964.

During our stay in U. S. A. we had

innumerable discussions on how to develop a

strong and leading theoretical physics group

at TIFR. After coming back we devoted our

energies fully to this task. Within three to four

years he passed the responsibility of looking

after the theoretical physics group to me. I did

that for some twenty years. Our active phase

of research collaboration extended over 1960-

66 and was very fruitful. It covered Regge Pole

theory, bootstraps and symmetries and other

S-matrix topics.

Around mid sixties, Udgaonkar started

getting involved with the problems of science

education and science development in the

country. Later his interests further diversified

to include problems of world peace. As member

of University Grants Commission of India, and

as a member of Pugwash committee he played

influential role in these new areas as well. Prof.

Udgaonkar analysed the problems of science

and society also with the same kind of rigour as

needed in any other scientific research problem.

He has always tried to live a rational life. He

also has an unusual talent to spot and assess

future potential in young persons and did all

he could to encourage them and realise their

full potential.

Prof. B. M. Udgaonkar has been a teacher,

philosopher-guide, research collaborator and a

friend to me for about half a century. I am happy

to pay my tribute to him and wish him and his

family all the best in coming years on his 80th

birthday.

Tata Institute of Fundamental Research

e-mail : vsingh@theory.tifr.res.in
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I first met Professor B. M. Udgaonkar while
visiting TIFR in the early seventies from King’s,

London. To some of us he was a bit of a legend.
He was a student of Homi J. Bhabha in
theoretical physics; particle physics in
particular, and of course a collaborator of
Murray Gell Mann, the legendary “discoverer”
(if that is the right word) of quarks. Of course
there are no free quarks. At the time, however,
he was already deeply committed to science
education and dissemination of science to
common people. However, all I remember of the
brief encounter during my visit to India is his
charming smile and inquisitive eyes.

Around 1976, I joined Bhabha Atomic
Research Centre and almost immediately got
very excited about Indian Physics Association
and more specifically Physics News. I always
enjoyed editing and seeking out articles for this
kind of journal, at the Presidency College,
Calcutta; at Cambridge, U. K. and now, I
thought what a wonderful opportunity this
was, IPA and Physics News.

Of course Professor B. M. Udgaonkar
(BMU) was the central inspiration for such an
“Indian” adventure for me, new and delicious.
Together, we used to collect articles with great
deal of persuasion and difficulty, trying to make
Physics News more attractive and interesting.

If the lights down my memory lane haven’t
faded totally, BMU and I, once in a while used
to go to the Printing Press in Sassoon Dock,
cutting through the stench of Bombay Duck by
sheer will power. None of us complained. I
learned the tremendous joy of setting the press
in tiny little metallic words (remember 1970’s)
making dummies and then ultimately the

journal. BMU made me feel that the whole
business is not only worthwhile but also exciting
and very important.

I came to Calcutta in 1984 and lost touch
with BMU. Curiously enough, my friends, if I
can call them were actually of that age group,
B. V. Sreekantan, BMU, young S. M. Chitre and
so on.

During my frequent visits to Bombay from
Calcutta once in a while I used to participate in
those very intellectual coffee sessions on Sunday
at the Jehangir Art Gallery with BMU, Professor
Pandit and other TIFR faculty members – a most
wonderful experience with a degree of intense
spontaneity which I do not encounter today, just
sheer joy of informed and intelligent
conversation with no particular motivation.

Slowly but surely BMU faded away from
TIFR to retire in Vashi, I hardly saw him except
in occasional conferences at TIFR. I was
delighted when I heard that his brilliant son got
a good position at NCBS, Bangalore. The
memory of the cruelest blow that Udgaonkars
had to bear when their only daughter suddenly
passed away in the U. S. flashed through my
mind. It must be a source of satisfaction for both
of them now that the son is in Bangalore and in
a good faculty position, erasing somewhat the
grief they bore all along.

I recall and will always remember Professor
B. M. Udgaonkar as a person of sharp intellect
and perception, charming yet tremendously
persuasive, a man with a shy and engaging
smile.

Saha Institute of Nuclear Physics & Variable

Energy Cyclotron Centre, Kolkata.

e-mail : bikash.sinha@saha.ac.in

Professor B. M. Udgaonkar
Dr. Bikash Sinha
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Shri Ashok Parthasarathi, then convenor of

the Indian Pugwash Society in August 1974,

inducted me into the Pugwash Movement. I was

then the director of Institute for Defence Studies

and Analyses and he asked me to attend the

Pugwash workshop on nuclear deterrence in

Kyoto in Japan. Bal Udgaonkar was a much

earlier entrant into the Pugwash Movement. In

January1976 Madras Pugwash Conference, I did

not come across him since he was perhaps in a

working group dealing with development and

technology transfer while I concentrated on the

nuclear issue.

It was in August 1976 that I met him along

with Ashok Parthasarathi as we travelled together

to Muhlhausen in East Germany with an

overnight halt at Amsterdam. As a severe diabetic

I suddenly developed hypoglycemia on arrival at

Amsterdam airport hotel. I remember the extreme

solicitude displayed by both Ashok and Bal to look

after me. They did not leave my side till I regained

normalcy and had enough to eat. After

Muhlhausen I met him in successive Pugwash

Conferences and stuck up a strong friendship with

a top ranking scientist who was by nature very

amiable, a good conversationalist and radiated

natural friendliness. Ashok, Bal and myself shared

a common worldview on nuclear weapons. We

were for total nuclear disarmament but so long as

the weapons were in the hands of a few dominant

powers Indian security imperatives demanded

that India should keep its nuclear option open.

This view was anathema to the leadership

of the Pugwash Movement. In those days they

considered the Nonproliferation Treaty as their

major contribution to international nuclear

peace and stability. Contrary to the popular

impression, the Pugwash movement at the time

considered nuclear disarmament as utopian and

arms control and mutual deterrence as the most

pragmatic paths to global stability. I remember

in 1982 in the Pugwash Conference in Budapest

raising the issue of nuclear disarmament and

one of the senior most leaders of Pugwash told

me sternly “Subrahmanyam, for next fifty years

there can be no talk of nuclear disarmament. ”

Most of Pugwash discussions on the nuclear

issue took place within the framework of bipolar

deterrence.

On this issue, there was significant

agreement between US-led Western bloc and the

Eastern bloc led by the Soviet Union. In such

circumstances the Indian group often found itself

as the lonely opposition. However, that did not

dissuade us from expressing our views on the

global nuclear hypocrisy. Ashok and Bal were

from the scientific community and therefore had

a wide-ranging interest in many subjects. Since I

was the strategist, expressing opposition to the

cartelised nuclear dominance, it became mostly

my area of responsibility. By nature I am an

assertive person and I usually call a spade a

spade. The same is true of Ashok. Bal, on the other

hand, was a person who never raised his voice,

was always smiling and put across even the most

controversial things in very low key.

Bhal Udgaonkar and
the Pugwash movement
Dr. K. Subrahmanyam
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Ashok as the convenor of the Indian

Pugwash Society was represented in the

Pugwash Executive Council. Again he used to

play the role of one-man opposition in a largely

like-minded group. When Ashok handed over

the responsibility of the convenorship to me in

1980, I took his place in the Executive Council.

I attended a couple of meetings of the Executive

Council. It was at Budapest in 1982 that Dr

Morton Kaplan the then Secretary-general of

Pugwash approached me and suggested that

they would like the Indian representative in the

Pugwash Executive Council to be a physicist and

whether they could have Bal. I jumped at the

idea and readily agreed. What he was telling

me was whether they could have the gentle,

soft-spoken Bal instead of an assertive person

like me. I also knew that Bal, in spite of his

gentility was no pushover and could hold his

own. So Bal became a member of the Pugwash

Executive Council.

Even within Pugwash things began to

change. There were people like Joe Rotblat, one

of the signatories of the Russel-Einstein

manifesto who always had a more progressive

and flexible view on the doctrine of nuclear

deterrence. By 1985 came the Gorbachev-

Reagan declaration that a nuclear war cannot

be won and should not be initiated. In 1986

Gorbachev joined Rajiv Gandhi to call for a

nuclear weapon free and nonviolent world. By

1988 Rajiv Gandhi submitted his comprehensive

Disarmament Plan to the UN Special session on

Disarmament. Still, the mainstream opinion

among the Pugwashites especially among those

from Europe and North America was that

nuclear deterrence was existential and the

world had to live with nuclear weapons.

However, a major change took place by

1990 when the leading members of the

Pugwash, Professor Joseph Rotblat, Professor

John Steinberger and Professor B M Udgaonkar

joined together to edit the book “A Nuclear

Weapon Free World - Is it desirable or feasible?”

It was brought out in 1993. Through this

monograph the Pugwash joined the debate on

the desirability and feasibility of a nuclear

weapon free world, I am not privy to the

discussions that took place among the

contributors to the volume. But Udgaonkar

argued the case vigorously for a nuclear weapon

free world. Professor Rotblat also came out in

favour and formulated the concept of societal

verification to monitor a world free of nuclear

weapons. This monograph will be a lasting

contribution of Udgaonkar to the Pugwash

Movement. It was also a recognition of long and

patient arguments of Bal over the years within

the Pugwash Executive council.

After the end of the Cold War and reduction

of nuclear weapons in the arsenal of major

powers international interest on a nuclear

weapon free world diminished and the

Pugwash itself was more focussed on

Nonproliferation than elimination of nuclear

weapons. Recently, however, in the light of the

disclosures about A Q Khan’s nuclear walmart

and the possibility of nuclear weapons and

materials falling into the hands of terrorists,

interest has revived in nuclear weapon free

world. Four well-known American Statesmen,

Secretary of State Kissinger, Secretary of State

George Schulz, Defence Secretary William Perry

and Senator Sam Nunn, wrote an article in the

Wall Street Journal on 4th January 2007,

exhorting the US to take the initiative to move

towards elimination of nuclear weapons. Bal

Udgaonkar can recall with satisfaction his own

plea some 14 years back.

e-mail : ksubrahmanyam51@hotmail.com

ambimini@gmail.com
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It was the summer of 1967. I had just joined

the Department of Physics of the University

of Delhi as a CSIR Pool Officer after finishing

my PhD in theoretical physics. I had also just

got married. When I learnt that the Department

was organising a summer school in theoretical

physics in the salubrious climes of Dalhousie, I

thought it would be a great opportunity for

combining a honeymoon with learning new

physics - escaping the horrors of a Delhi summer

to boot. I therefore decided to enrol as a

participant.

I have many happy memories of that

summer school - making new acquaintances

and reviving old friendships as I had been away

from Delhi for 5 years working on my PhD. For

a young Pool Officer, the high powered physics

community that had gathered at Dalhousie was

very intimidating company. Professor

Udgaonkar was part of the group of participants

from TIFR. It was his quiet, gentle manner which

attracted my attention and among all the

participants it was to him that I went for advice

on a paper I was working on then on N/D

relations. I had submitted it to the Physical

Review Letters and it had been returned with

the referees’ comments which I didn’t know

quite how to handle. I decided to ask Professor

Udgaonkar for his advice on what to do as he

seemed to be the most non-intimidating

participant of the summer school.  Even though

we had met for the first time at Dalhousie, he

nevertheless carefully read through my

manuscript. After two or three days he gently

informed me that he thought the referees’

comments were valid and that instead of

contesting them I should carry out the program

they were suggesting if I wanted the paper to

be accepted for publication. In the event, I never

actually published that paper, but that incident

marked the beginning of my friendship with

Professor Udgaonkar.

The next occasion on which we met was a

few years later at another summer school, this

time organised by TIFR. The then famous duo

of Chew and Low were lecturing and I decided

to attend. Professor Udgaonkar was again one

of the participants and it was a pleasure to

renew my acquaintance with him and get to

know him better despite his quiet reserved

ways.  The school itself was relatively

uneventful except for a cricket match between

the TIFR crowd and the rest.  It was played

with a tennis ball on the forecourt of the hotel

we were staying in, on what was a small

shingle-covered clearing, probably meant for

knocking a ball around. The TIFR team were

determined to show the rest that they were the

best but we of course had other ideas. The

match was closely contested. When it came to

my turn to bat, I found that the leg side

boundary was invitingly close. So when

Professor BM Udgaonkar – on
his 80th Birthday
Prof. Vijaya S. Varma
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Professor Udgaonkar, who was one of the TIFR

team’s star bowlers, came on with his gentle

spin, it was too big a temptation to resist

hoisting him over square leg for a succession

of sixes.  I thought I was well on the way to

scoring the first century of my life when Sharat

Patil, the umpire chosen for the game, gave me

out thinking the ball had hit the rock face at

the back of the crease which was serving as

the wickets, whereas it had only spun off the

edge of my bat. Such unfortunately are the

ways of life and I still dream of the century

that ought to have been. The nice thing about

the episode was that although Prof

Udgaonkar’s bowling, of which I think he was

secretly very proud, received such harsh

treatment at my hands that day, he did not

allow it to affect our friendship in the slightest.

Since those days we kept running into

each other at seminars and conferences either

in Delhi or Bombay and I always made it a

point to keep up my contact with him. Our

association has been long but always low-key.

We never spent any great deal of time

discussing our research interests and we met

not so much as professional physicists but as

fellow practitioners of a shared discipline.  We

spoke more about the teaching of physics,

particularly in schools, than about research in

theoretical physics. Professor Udgaonkar was

aware of my involvement with the development

of the Physics curriculum for the Hoshangabad

Science Teaching Programme and whenever

we met he was always eager to learn about

what had happened since our previous

meeting. Although many of my colleagues

thought it a waste of time and energy for

research physicists to be involved in school

education, Professor Udgaonkar by his

reactions and his own interests clearly was of

the opposite view. He certainly felt that

professional physicists must engage with the

problems of teaching science properly in

schools, with adequate room for

experimentation in the curriculum, so that one

could attract and retain the best young minds

to the practice of the discipline. In all my

interactions with him, I always found him to

be polite, unassuming and humorous — in fact

the epitome of the perfect scholar gentleman.

He was ever the unassuming academic and

talking to him you were never made aware of

the fact that he was a respected professor at

one of the renowned centres of physics research

in the country. It is only now that I realise that

he is actually 14 years older than me because

never in our meetings did he assume the mantle

of the senior academic, always interacting with

me on an equal footing. It has been a pleasure

to recall and record my memories of our

interactions stretching over so many years of

our lives and I wish him all the very best on

this occasion celebrating his 80th birthday. I am

sorry not to be present at the celebrations on

account of previous commitments that have

meant that I will not be in the country at the

time.

Dean Planning (Retd)

University of Delhi, Delhi 110007

e-mail : varma2@gmail.com
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It is a pleasure to reminisce my association with

Prof. B. M. Udgaonkar on his eightieth

birthday. We had similar ideas on many aspects

of scientific research and science education.

Prof. Udgaonkar and I were associated

with our several colleagues in TIFR and the then

AEET, during lecturing times at the Training

School, which was started in 1957, the year I

joined AEET, but placed in TIFR just as Prof.

Udgaonkar was. Eventually both of us were

transferred to TIFR. I believe he provided the

leadership in the AEET training programme,

and was chosen by Dr. Ramanna to do so, as

even then he evinced keen interest in

educational activities.

Though our fields of expertise were quite

different, we shared many common interests,

especially with respect to the young people who

were joining TIFR. Those of us led by Prof.

Udgaonkar were strong votaries of the graduate

school programme in TIFR; it was a long struggle

since many experimental programmes needed

a large number of scientific assistants who were

keen to attach degrees to their qualifications.

Many of us felt that such needs can be taken

care of by special recruitment and different types

of recognition. The graduate school styled on

the US model, with senior scientists participating

in giving advanced courses, was felt by many

of us to be a necessity in maintaining a constant

flux of young minds, whose precociousness and

vivacity would be a catalyst to maintain the

institute at the frontiers of research.

Some of us were advocating that only a few

of the successful graduate students should

continue to be in TIFR and this was most

unacceptable to many. We believed that

inbreeding was detrimental for an institute like

ours. Many experimentalists felt that this way

their programmes, which by their very nature

had long gestation periods, would not be viable.

It took several years for the graduate school

programme to stabilise. As a corollary, the TIFR-

Pune University joint programme in physics also

began and Prof. Udgaonkar was the main

mentor for that. . In both, the TIFR and Pune

University joint programmes the real problem

was to find teachers – many were not willing.

Some amongst us gave courses almost every year

but I know a few who have never given a single

course. Unfortunately the Pune programme had

to close down mainly due to logistic reasons.

Prof. Udgaonkar also played a catalytic role in

placing some good TIFR scientists at the

universities and IIT.

Prof. Udgaonkar, Prof. R. Narasimhan,

Prof. R. R. Daniel, Prof. Yash Pal and a few more

were invited by Prof. M. G. K. Menon to form a

discussion group, which would meet every

Wednesday evening. There was no fixed agenda

but we used to discuss many aspects dear to us:

education at school, college and higher levels;

whether India should develop and test a nuclear

bomb (Dr. Bhabha had then just made an

announcement that India could test a nuclear

device in a short time after a green signal was

Prof. B. M. Udgaonkar
Prof. Balu Venkatraman
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given), population control etc. Both Prof. Menon

and Udgaonkar were part of the Pugwash

movement. We used to prepare position papers

and Prof. Udgaonkar prepared one on the

nuclear issue. One should recall that Prof.

Udgaonkar was in the Reactor Physics group

of AEET before he switched over to the theory

group at TIFR.

We worked together for a few years as

members of the Board of Research in Nuclear

Sciences of the Department of Atomic Energy

with him as Chairman. I was the Chairman

of Basic Sciences Committee 1 of the

Department of Atomic Energy. Again we

found ourselves on the same wavelength and

it was this committee, which initiated the Sir

K. S. Krishnan career awards of the DAE. Late

Dr. N. Satyamurthy and I were asked to

review the existing scheme of DAE fellowships

at the Universities which seemed to be not

fulfilling their stated goals, and come out with

fresh proposals to rejuvenate the existing

system or replace it with a more purposeful

one. After extensive discussions with many

scientists including Prof. Udgaonkar, we came

out with the career award scheme now in

operation, and Prof. Udgaonkar supported it

warmly.

Both, Prof. Udgaonkar and I participated

in many of the activities of the Nehru Centre.

Dr. H. N. Sethna was instrumental in roping

us into this. Both of us were involved in

organising a seminar on education in 1976. He

also contributed a few articles to Science and

Society, a monthly published by the Nehru

Centre.

Finally I come to his contribution to

School Science Education, which is dear to

both of us. Many of us felt that unless school

education is improved considerably, for all

sections of the community, the real potential

of the young mind would go untapped. We

realised that it was a stupendous task; but that

should not deter us from the little that we

could do on a voluntary basis using TIFR’s

status as the focal point. After some

discussions, a group of us decided to organise

school exhibitions, lecture demonstrations at

TIFR etc. and then BASE (Bombay Association

for Science Education) with teachers from

various schools and a few members from TIFR

was formed.

Prof. Udgaonkar, Prof. Yash Pal and a few

others like Dr. V. G. Kulkarni felt that we

should get more directly involved in the

educational planning and development of

many aspects of the curricula of the school

educational system. They were encouraged to

do so by Dr. Madhuri Shah, the then dynamic

Education officer of the Mumbai Municipal

Corporation. She later on became Vice-

Chancellor of SNDT University and Chairman

of UGC. She gave the group led by Dr.

Kulkarni and Prof. Udgaonkar an office in their

Grant Road complex and this was the start of

the Homi Bhabha Centre for Science Education.

I do not remember when this name was given

– from the beginning or later. Thanks to Prof.

Udgonkar’s strong patronage and Dr.

Kulkarni’s dynamism we now have a full-

fledged educational research centre well

supported by the Department of Atomic

Energy. This is a fitting tribute to the abiding

interest and the proactive role Prof. Udgaonkar

has played in the cause of education, especially

science education at all levels.

e-mail : savi_bvraman@yahoo.com
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My inability to contribute a written tribute

in no way diminishes my profound

respect for Prof. Udgaonkar, especially as a

teacher, for I still recall vividly the extended

series of lectures. He delivered them in the only

auditorium TIFR had (in the OYC) at the time. I

particularly recall his exposition of the way the

graphite moderator is arranged in a graphite

reactor. The particular point Prof. Udgaonkar

made was that there were many corners where

one could use less than ultra nuclear pure

graphite and get away with it, because these

corners had less weightage in contributing to

neuron moderation. This was a very subtle point,

not found in any book.

I do not know whether others attending

those lectures appreciated this salient point,

but as I was then closer to reactors than

many, the exposition made a deep

impression on me. All of which goes to show,

professor’s deep commitment to teaching,

among other things. Apart from this, I also

recall the mutual concern we shared over the

years about the need to advance physics in

India in a highly structured and integrated

way, rather than in terms of merely

impressive personal flashes. Prof. Udgaonkar

understood better than many that a large

part of the advances come through massive

and highly structured collaborative efforts,

as one sees best in CERN.

e-mail : gvraman108@gmail.com

An Eminent Teacher
Prof. G. Venkatraman
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When I think of my science friends at the

TIFR with whom I have enjoyed

communing, the name of Bhal Udgaonkar pops

up quite often. Bhal was a theoretical physicist

while I worked with instruments and my theory

was mostly confined to phenomenology. Having

had exposure to a decent level of theory I

enjoyed conversing with Bhal, but with little

worthwhile contribution from my side. We had

joined TIFR the same year and very soon our

time was taken up with concerns for growing

good science in India.

Bhal pointed out and I agreed that science

in any discipline does not grow in a university

department because viable groups of size

beyond a critical level are not established. We

thought that some concentrations of expertise

were essential. This is one of the notions I later

came to moderate and modify when I sought

criticality not in a single department but in

conglomerations like the Interuniversity Centres.

But holding such discussions was an intense

preoccupation for both of us.

Under Bhal’s initiative we set up a

continuing interaction with students and some

teachers of Bombay colleges on a continuous

basis. Students used to come to TIFR or,

sometimes, we went out to give a set of lectures.

It was very rewarding, many years later, to get

the news that one of the student participants

who had later become a very distinguished

scientist recalled that these interactions had

played a seminal role in developing his interest

in doing deep physics.

Bhal was always engaged, a bit like me but

with better capability of working out details. As

head of the theory group he has to be

congratulated for creating one of the best

schools in theoretical physics. He sought out

talent and nourished it. I often attended the

theory seminars in which new emerging talent

became visible. I found that one could spot talent

irrespective of whether or not you fully

understood what was being said. It seems

amazing to say this but you have to develop a

taste for excellence. This is very much the way

that one can often recognise musical talent

without fully understanding the Raga being

elaborated. Many of the members of that group

such as Virendra Singh, S. N. Biswas, Lalit

Pandit, Rajasekaran, Chanchal Majumdar, N.

Mukunda, Sudhanshu Jha and several others

became much sought after and respected friends.

Special culture of TIFR at that time created this

possibility. Bhal was an important ingredient of

that culture. Walking up or down a floor in the

TIFR building to the third floor inhabited by the

theory group and just to chat with any of them

became a way of clearing cobwebs in the brain

or borrowing excitement of new thoughts just

emerging.

I will not talk of the basic science that Bhal

did because I do not feel qualified in this regard.

But I would like to remember a number of his

other engagements.

Bhal was very active in discussions related

Bhal Udgaonkar
Prof. Yash Pal
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to the United Nations Conference on Science

and Technology. His interventions on behalf of

the developing world were heard with great

respect. He was also a very active participant

in the Pugwash Conferences.

Considering the depth of his knowledge

and understanding and the intricacies involved

in a field where science, technology and political

and social matters were simultaneously

operational I would consider him one of

foremost experts to handle matter like the

nuclear deal with the United States. It is a pity

that his advice has not been sought.

For some years Bhal was a member of the

University Grants Commission. It is my

impression that it was on his insistence that

UGC for the first time introduced a budget head

to support science in universities. I was a

beneficiary of his efforts when I went later to

head the UGC.

Many working scientists felt that India

lacked science Journals that were properly peer

reviewed. Udgaonkar worked hard along with

Ramaseshan and Indian Academy of Sciences,

to launch the Physics Journal “Pramana”.

Several others followed.

Science education occupied our discussions

perennially. In late sixties some of the activities

in which Udgaonkar and I were involved along

with several others, like V. G. Kulkarni, began

to move forward. I had moved away but

Kulkarni and Udgaonkar pursued this effort

with singular dedication. It was primarily due

to the efforts of Udgaonkar, assisted by VG, that

“Homi Bhabha Centre for Science Education”

was established. This has by now become an

important and well-recognised world centre in

this area.

I should not forget the fact that Udgaonkar

was the Chairman of first major Science Jatha

conducted in this country. This significant event

was followed by a much larger effort in 1992 in

which I was centrally involved. The role of these

Jathas as scientific social movements has been

important and many of the voluntary workers

in this area were molded and honed in this

activation, first led by Udgaonkar.

I cannot think of much of my life in science,

particularly the area of science-in-society

without entangling with the life and work of B.

M. Udganokar.

I wish him many years of happy and active

life.

e-mail : palyash.pal@gmail.com
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lewueyeg×er ueeYeuesues Òee. GoieeJekeÀj
De. Heeb. osMeHeeb[s

Yeejlee®³ee Òee®eerve keÀeUele Jeefmeÿ, JeeequcekeÀer, YeejÜepe Demes
DeveskeÀ $eÝ<eer nesTve iesues. ³ee $eÝ<eeRveer SkesÀkeÀe efJeÐesle Heejbiele
nesC³eele DeeefCe leer efJeÐee DeeHeu³ee Jeveeleerue DeeÞeceele efJeÐeeL³ee¥vee-
efMe<³eebvee cegkeÌle nmleeves osC³eele DeeHeues Dee³eg<³e J³eeflele kesÀues.
efMe<³ener DeeHeu³ee iegª®eer mesJee keÀªve efJeÐee nmleiele keÀjerle.
Jeefmeÿ, JeeequcekeÀeR®ee keÀeU KetHe pegvee Peeuee lejer ³ee efJemeeJ³ee
MelekeÀelener mebieerle, Dee³egJexo, ef®e$ekeÀuee, efMeuHekeÀuee, ceuueefJeÐee
³ee #es$eebleerue ieg©efMe<³e HejbHeje DeeHeu³eeuee ceenerle Deens. DeMee®e
SkeÀeûelesves efJeÐes®³ee DeveskeÀ #es$eele ueerue³ee efHeÀjCeejs, DeeHeues
efMe<³e le³eej keÀjCeejs DeeOegefvekeÀ $eÝ<eer cnCetve Yeeue®ebê ceeOeJe
GoieeJekeÀj ³eeb®es veeJe DeeHeu³eeuee efyeveefokeÌkeÀleHeCes meebielee ³esF&ue.

14 meHìWyej, 1927 jespeer Òee. GoieeJekeÀj ³eeb®ee pevce
keÀje[uee Peeuee lejer l³eeb®es meJe& efMe#eCe DeeefCe Dee³eg<³eYeje®es
keÀe³e& ceg byeF&le®e Peeues. ceg byeF&uee l³eeb®es ÒeeLeefcekeÀ efMe#eCe
ceneveiejHeeefuekesÀ®³ee MeeUsle Peeues DeeefCe ceeO³eefcekeÀ efMe#eCe
efnbot keÀe@ueveerleu³ee jepee efMeJeepeer efJeÐeeue³eele (efkebÀie pee@pe&
ne³emketÀue) Peeues. lesLetve Heg{erue ceneefJeÐeeue³eerve efMe#eCe SequHeÀmìve
keÀe@uespeele DeeefCe veblej Feqvmììîetì Dee@HeÀ mee³evme (HetJeea®eer je@³eue
Feqvmììîetì Dee@HeÀ mee³evme) ³esLes Peeues. lesLetve les YeeweflekeÀer efJe<e³e
Ie sTve Sce.Smmee r Peeues. Feqvmììîetì Dee @HeÀ mee³evme®³ee
ÒeJesMeÜejeHeeMeer efleLes efMekeÀuesu³ee efJeÐeeL³ee¥®eer SkeÀ Þes³eveeceeJeueer
ueeJeueer Deens. p³eebveer cegbyeF& efJeÐeeHeerþeb®³ee Hejer#esle ÒeLece Jeiee&le
Heefnuee ¬eÀceebkeÀ efceUJeuee. l³eeb®eer ³eeoer l³ee HeÀuekeÀeJej ueeJeueer
Deens. l³eele nesceer YeeYee, Sce.peer.kesÀ. cesveve, efJe. efJe. veejUerkeÀj
DeeefCe Yee. cee. GoieeJekeÀj DeMeer 8-10 veeJes Deensle. Dee½e³ee&®eer
ieesä DeMeer keÀer GoieeJekeÀjeb®³ee veeJeeveblej lees HeÀuekeÀ 2006

meeueeHe³e¥le keÀesje neslee. veblej l³ee mebmLesle iesu³ee 50-60 Je<ee&le
DeMeer cegues Peeueer veenerle keÀer Dev³e keÀener keÀejCe Ie[ues les
mecepele veener.

Òee. GoieeJekeÀj ce@efì^keÀ®³ee Hejer#esle efJeÐeeHeerþele ogmejs

Deeues nesles. `nes³e lesJne Sme.Sme.meer. veJnles. Meeueevle Hejer#esuee
ce@efì^keÀ cnCele DeeefCe leer Hejer#ee cegbyeF& efJeÐeeHeerþ Iesle Demes.
`yeer.Smmeer.' DeeefCe Sce.Smmeer.uee efJeÐeeHeerþele les ÒeLece Jeiee&le
Heefnues Deeues nesles. Sce.Smmeer. Peeu³eeJej Heg{s keÀe³e keÀjeJes ne
ÒeMve neslee. yeBkesÀle peeJes Demee SkeÀ He³ee&³e lesJne neslee. yeBkesÀleues
Heieejner lesJne ®eebieues nesles. HeCe Heieeje®es DeekeÀ<e&Ce GoieeJekeÀjebvee
kesÀJnener veJnles, Deieoer l³ee le©Ce Je³eelener DeeefCe yeg×er®ee
Heuuee Demee neslee keÀer les keÀesþsner leUHeues Demeles. HeCe l³eeb®³ee
keÀener MeneC³ee megjl³ee veelesJeeF&keÀebveer `let YeeweflekeÀer IesTve
Sce.Smmeer. Peeueeme, efJeÐeeHeerþele Heefnuee Deeueeme, lesJne yeBkesÀle
ve peelee legP³ee efMe#eCee®ee GHe³eesie nesF&ue DeMee efJe<e³eeleerue
Meem$eer³e mebMeesOeveekeÀ[s JeU' Demes meebefieleues. yeBkesÀle peeJes keÀer
Meem$eer³e mebMeesOeveekeÀ[s DeMee oesueece³eceeve ceveëefmLeleerle Demeuesu³ee
GoieeJekeÀjebvee SkeÀoce ceeie& meeHe[uee DeeefCe l³eebveer l³eeHetJeea
3-4 Je<ex mLeeHeve Peeuesu³ee ìeìe Feqvmììîetì Dee@HeÀ HebÀ[eceWìue
efjme®e& THe&À ìer.Dee³e.SHeÀ.Deej.ceO³es Depe& kesÀuee. l³eebvee
cegueeKeleermeeþer yeesueeJeC³eele Deeues DeeefCe KegÎ [e@. YeeYeebveer
l³eeb®eer cegueeKele IesTve efveJe[ kesÀueer. l³eeveblej cee$e GoieeJekeÀj
DeefJe®eue efveÿsves Heg{erue HeVeeme Je<ex ìeìe FeqvmììîetìceO³es®e jeefnues.
SJe{s®e veener lej Deepe 2007 meeueer Je³ee®³ee 80J³ee Je<eeaner les
DeeþJe[îeeletve SkeÀoe-oesveoe ceeveKego&®³ee nesceer YeeYee efJe%eeve
efMe#eCe keWÀêele peele Demeleele.

Òee. GoieeJekeÀjebveer YeeweflekeÀerceO³es ceesuee®es mebMeesOeve kesÀues.
HeoeLe& ne keÀener ceespekeÌ³ee cetuekeÀCeeb®ee yeveuesuee Demelees. FueskeÌì^e@ve,
v³etì^e@ve, Òeesìe@ve F. cetuekeÀCeeb®es iegCeOece&, efJeefJeOe cetuekeÀCeebleerue
Deeblejef¬eÀ³ee, cetuekeÀCeeb®es mJeªHe Fl³eeoer efJe<e³e ienve Deensle.
YeeweflekeÀMeem$eelener les ienve®e mecepeues peeleele. keÀejCe ³ee #es$eele
Òe³eesie keÀje³e®es lej keÀesìîeeJeOeer ©He³eeb®eer iegbleJeCetkeÀ keÀªve
Depem$e DeeefCe megmeppe Òe³eesieMeeUe yeebOee³euee nJ³eele DeeefCe
mew×ebeflekeÀ mebMeesOeve keÀje³e®es lej G®®e ieefCeleeJej HetCe& ÒeYetlJe
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nJes. GoieeJekeÀjebveer G®®e ieefCelee®ee DeY³eeme keÀªve l³eeJej
ÒeYeglJe efceUJeues, les Deelcemeele kesÀues DeeefCe ceesuee®es mebMeesOeve
kesÀues. l³eeb®³ee mebMeesOevee®es JeCe&vener iee fCelee®ee DeeOeej
Iesleu³eeefMeJee³e keÀjlee ³esCes DeJeIe[ Deens. HeCe lejerner l³eeyeÎue
SkeÀ-oesve ieesäer meebielee ³esleerue. efvejefvejeÈ³ee #es$eebleerue mebkeÀuHeveeb®es
SkeÀ$e keÀuece keÀªve Deieoer DeveesKeer DeMeer veJeerve mebkeÀuHevee
l³eebveer efvecee&Ce kesÀueer DeMeer ieesä HeÀej DeJeIe[ Demeles. HeCe
GoieeJekeÀj leer keÀª MekeÀues. 1950 meeuee®³ee megceejeme Yeejleele
DeveskeÀ HejosMeer Meem$e%e nesles. YeejleemeejK³ee iejerye osMeeves
mebMeesOevee®eer ceneie[er #es$es ve efveJe[lee leelkeÀeU GHe³eesieer He[leerue
DeMeer mebMeesOeves neleer I³eeJeerle, Demee l³eeleerue keÀeneR®ee meuuee
neslee lej YeejleemeejK³ee oefjêer DeeefCe GHesef#ele osMeele ceewefuekeÀ
mebMeesOeve nesCes DeMekeÌ³e Deens Demes DeeCeKeer keÀener peCeeb®es cnCeCes
nesles. Hejbleg l³ee le©Ce Je³eelener GoieeJekeÀjebveer DeeHeu³ee G®®e
mebMeesOeveeves®e DeMee ueeskeÀebvee GÊej efoues. 1910 ®³ee megceejeme
SkeÀe veJ³ee MeesOeHe×leer®eer ceeefnleer Heg{s Deeueer. peueoieleer®es cetueYetle
keÀCe SKeeÐee De@u³egefceefve³ece®³ee efkebÀJee meesv³ee®³ee HeeleU
HeeHegêîeekeÀ[s mees[ues lej l³eeleues keÀener keÀCe Gueìîee efoMesves
Hejle ³esleele Demes Dee{Utve Deeues. ns Demes keÀe Ie[les, keÀesCeles
keÀCe Hejle ³esleele ³eeJej mebMeesOeve megª Peeues. Je<e& oer[ Je<ex ns
iet{ Gueie[le veJnles. 1911 ®³ee megceejeme nUtnUt ceeefnleer
efceUt ueeieueer. Deelee 112 cetueêJ³es Deens. nermeg×e l³ee cetuekeÀCeeb®eer
Deensle. ³eeleerue keÀener cetuekeÀCeebJej [e@. nesceer YeeYeeb®³ee
ceeie&oMe&veeKeeueer GoieeJekeÀjebveer keÀece kesÀues. 1953 les 60 ³ee
DeCegMekeÌleer ÒekeÀuHee®³ee meg©Jeeleer®³ee keÀeUele l³eebveer DeCegYeÆer®³ee
leeeqlJekeÀ YeeweflekeÀer®ee Hee³ee Ieeleuee. l³eeefveefceÊe 1953 les 55

³ee keÀeUele ÖeÀevmeceOeerue meeJeues keWÀêele DeeefCe 1960 les 62

³ee keÀeUele DecesefjkesÀ®³ee yeke&Àues ³esLeerue uee@jsvme jsef[SMeve
ue@yeesjsìjerle DeeefCe Heg{s efÒevmìve Feqvmììîetì HeÀe@j De@[Jnevme mì[er
³ee mebmLesle keÀjerle Demeuesu³ee mebMeesOevee®eer keÀerleea HejosMeer Hemeª
ueeieueer nesleer. 1963 meeueer l³eebvee mkeÀe@efìMe ³egefveJnefme&ìer®³ee
GvneUer Jeiee&le mew×ebeflekeÀ YeeweflekeÀerJej Yee<eCes osC³eemeeþer
yeesueeJeues. l³ee®e Je<eea l³eebvee ìesefkeÀ³ees®³ee mecej Feqvmììîetì
ceO³esner, jsies Heesue efHeÀvee@efcevee@uee@peer®³ee efJekeÀemeeJej Yee<eCes
osC³eemeeþer yeesueeJeues nesles. YeeYee DeCetmebMeesOeve keWÀêele veJeerve
Yejleer kesÀuesu³ee mebMeesOekeÀebvee Je<e&Yeje®es J³eJeefmLele ÒeefMe#eCe
osC³eemeeþer ÒeefMe#eCe keWÀêe®eer mLeeHevee keÀjC³eele Deeueer. l³ee

keWÀêele peeTve GoieeJekeÀj `DeCetYeÆer YeeweflekeÀer'Jej Yee<eCes osle.
Heg{s DeCegYeÆer efJeYeeieele meb®eeuekeÀ HeoeHe³e¥le Heesnes®euesues DeveskeÀ
Meem$e%e `GoieeJekeÀjebveer Deecneuee efMekeÀefJeues' Demes DeefYeceeveeves
meebiele.

GoieeJekeÀjebvee p³esÿ Heos efceUle iesueer DeeefCe nUtnUt
mebMeesOeveeyejesyej J³eJemLeeHevee®eerner keÀener peyeeyeoejer l³eeb®³eekeÀ[s
Deeueer. DeCegMekeÌleer ceb[Ue®³ee peeieespeeie®³ee Jemeenleerle
DemeCeeN³ee MeeUeb®es DeO³e#eHeoner l³eeb®³eekeÀ[s ®eeuele Deeues.
ìeìe Feqvmììîetì DeeefCe yeer.S.Deej.meer.ceO³es ®eeuet Demeuesu³ee
mebMeesOevee®eer veeU ceneefJeÐeeue³eerve efMe#eCeeMeer, efJeÐeeHeerþer³e
efMe#eCeeMeer pees[ueer peeCes iejpes®es Deens, Demes GoieeJekeÀjebvee
meelel³eeves Jeeìle Demes. 1950-55 ®³ee megceejeme efJe%eeveele
veJeer #es$es Go³eeuee Deeueer nesleer. YeeweflekeÀMeem$ee®ee meeHes#elee
efme×eble, Het bpe YeeweflekeÀer (keÌJeebìce efHeÀefpekeÌme) DeMee veJ³ee
efme×ebleefJevee DeY³eeme Hegje nesle vemes. Deepe DeMee efJe<e³eebJej
efueefnuesueer efkeÀleerlejer HegmlekesÀ GHeueyOe Deensle. cee$e l³ee keÀeUer
DeMeer HegmlekesÀ DeYeeJeeves®e nesleer. ogmeN³ee cene³eg×ele iejpesÒeceeCes
efJe%eeve Jee{ues, Hejbleg HegmlekesÀ efveIeeueer veenerle. DeMee HeefjefmLeleerle
ns veJes efJe<e³e efMekeÀefJeCeeN³ee ÒeeO³eeHekeÀeb®eer kegÀ®ebyeCee nesF&. ³eeleerue
keÀener Glmeener efJeÐeeÒesceer ÒeeO³eeHekeÀ GoieeJekeÀjeb®³ee YeesJeleer
pecee Peeues. ìeìe FeqvmììîetìceO³es oj yegOeJeejer l³eeb®eer yewþkeÀ
nesF&. DeJeIe[ DeeefCe Deiec³e JeeìCeeN³ee mebkeÀuHeveebJej ³esLes ®e®ee&
nesF&. ÒeeO³eeHekeÀ DeeHeu³ee De[®eCeer efJe®eejle. efkeÀleerner keÀeces
Demeueer lejer GoieeJekeÀj ne yegOeJeej®ee Jeie& ®egkeÀJele vemele.
Heg{s jsuJesceb$eer DeeefCe DeLe&ceb$eer Peeuesues Òee. ceOet ob[Jeles l³eeJesUer
efme×eLe& ceneefJeÐeeue³eele YeeweflekeÀer efMekeÀJeerle DeeefCe ³ee yegOeJeej®³ee
Jeiee&uee ve ®egkeÀlee npesjer ueeJele. ³ee yegOeJeej®³ee Jeiee&cegUs Òee.
GoieeJekeÀjeb®³ee ue#eele G®®eefMe#eCeeleerue mecem³ee Deeu³ee.
osMeHeeleUerJejerue efMe#eCeele lJejsves megOeejCee Ie[Jetve DeeCeC³ee®eer
efvekeÀ[ l³eebvee peeCeJet ueeieueer. peieele KetHe veJes MeesOe ueeieues.
veJes efme×eble Go³eeuee Deeues HeCe 1857 meeueer mLeeHeve Peeuesu³ee
cegbyeF& efJeÐeeHeerþe®³ee DeY³eeme¬eÀceele l³eebvee keÀener®e yeoue efomesveele.
pegves®e efJe%eeve pegv³ee He×leerves efMekeÀJeues peeF&. veesJnWyej 1966

ceO³es lelkeÀeueerve kegÀueiegª efveJe=Êe v³ee³ecetleea Òe. yee. iepeWêie[keÀj
³eebvee He$e efuentve l³eebveer oesve met®evee kesÀu³ee. DeY³eeme¬eÀce megOeejCes
ner Heefnueer met®evee DeeefCe cegbyeF&le DeveskeÀ Meem$e%e DeeefCe leb$e%e
GHeueyOe Deensle. l³eeb®es menkeÀe³e& IesTve peieeleerue meJeexlke=Àä
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Demee efJe%eeve efJeYeeie efJeÐeeHeerþele mLeeHeve keÀjCes ner ogmejer met®evee.ne
efJe®eej l³eebveer ìeìe FeqvmììîetìceOeerue DeeHeu³ee menkeÀeN³eebvee
HeìJetve efouee DeeefCe efJeÐeeHeerþeuee ìeìe Feqvmììîetì®eer ceole
osT kesÀueer. Hejbleg efJeÐeeHeerþemeejK³ee mebmLee cnCepes ìeìe
Feqvmììîetì veJns. l³ee HeÀej Oeerc³ee ieleerves Heg{s peeCeeN³ee. l³eecegUs
HeÀej cegeqMkeÀueerves DeY³eeme¬eÀce yeoueC³eeHe³e¥le Òeieleer Peeueer. cegbyeF&
efJeÐeeHeerþ 1857®es. HegCes efJeÐeeHeerþ 1949 ®es cnCepes 92 Je<ee&veblej
mLeeHeve Peeuesues. HeCe HegCes efJeÐeeHeerþele Heefnu³ee efoJemeeHeemetve
YeeweflekeÀer, jmee³eve, JevemHeleer, ieefCele, mebK³eeMeem$e Demes efJeYeeie
nesles. Gueì KetHe {esj cesnvele keÀªve 1972 meeueer GoieeJekeÀj
cegbyeF& efJeÐeeHeerþele YeeweflekeÀer®ee efJeYeeie megª keÀªve osC³eele ³eMemJeer
Peeues. efJeÐeeHeerþe®³ee mLeeHevesveblej ®ekeÌkeÀ 115 Je<ee¥veer!

cegbyeF& efJeÐeeHeerþe®³ee ³ee DevegYeJeeveblej GoieeJekeÀjebveer Demes
Heeefnues keÀer, DeMeer DeveemLee ner cegbyeF& efJeÐeeHeerþeHegjleer®e ce³ee&efole
veener lej Yeejleeleu³ee meJe& efJeÐeeHeerþeb®eer DeMeer®e HeefjefmLeleer
Deens. cnCepes ³eemeeþer efouueer®³ee efJeÐeeHeerþ Devegoeve ceb[Ueuee®e
nueJee³euee nJes ns l³eeb®³ee ue#eele Deeues. leesHe³e¥le Yeejleele
efJe%eevee®³ee DeveskeÀ Òe³eesieMeeUe Peeu³ee. HeCe l³eele mebMeesOeve
keÀesCe keÀjCeej? ceveg<³eyeU le³eej keÀjC³ee®es keÀe³e& efJeÐeeHeerþebveer®e
keÀje³e®es Demeles. efJeÐeeHeerþs pej keÀcekegÀJele Demeleerue lej
Òe³eesieMeeUebleerue mebMeesOeve keÀmes nesCeej? G®®eefMe#eCeele cetueieeceer
yeoue kesÀu³eeefMeJee³e osMeeleerue efJe%eeve Jee{Ceej veener, 1970

meeueer efJeÐeeHeerþele mebMeesOeve keÀje³euee ÒekeÀuHeemeeþer 700 ©He³es
efceUle, les 1980 meeueer Òee. GoieeJekeÀjeb®³ee Òe³elveebcegUs SkeÀ
ueeKeeHe³e¥le efceUt ueeieues. Heg{s GoieeJekeÀj efJeÐeeHeerþ Devegoeve
ceb[Ue®es meYeemeo Peeues DeeefCe efve³eespeve ceb[UeJejner meom³e
cnCetve vesceues iesues.

G®®e efMe#eCeele SJe{e jme IesCeeN³ee GoieeJekeÀjeb®es Hee³e
pee fcevee rJeªve me gìue s veJnle s. 1967-68 meeuee r ce g b yeF &
ceneveiejHeeefuekesÀves Meeues³e efMe#eCeele megOeejCee keÀjC³eemeeþer ìeìe
Feqvmììîetì®ee meuuee Iesleuee. efMe#eCee®ee meeJe&ef$ekeÀ Òemeej JneJee,
meJee¥vee efMe#eCee®eer meceeve mebOeer efceUeJeer Demes meieUs®e yeesueleele.
HeCe ceeieemeJeiee&leerue efJeÐeeLeea MeeUsle efìketÀve keÀe jenle veenerle,
l³eeb®eer iegCeJeÊee keÀMeer Jee{Jelee ³esF&ue ³eeJej GoieeJekeÀj DeeefCe
efJe. iees. kegÀuekeÀCeea ®e®ee& keÀª ueeieues. ³eeletve®e nesceer YeeYee
efJe%eeve efMe#eCe keWÀêe®eer mLeeHevee Peeueer DeeefCe GoieeJekeÀjebvee
l³ee®es 1975 les 1991 DeMeer 16 Je<ex DeO³e#e vesceC³eele Deeues.

nesceer YeeYee mebmLesves Heefnues keÀece cegbyeF& ceneveiejHeeefuekesÀ®³ee
MeeUebJej kesÀues DeeefCe GoieeJekeÀjeb®³ee Dee³eg<³eeleerue SkeÀ Jele&gU
He gj s Peeue s. GoieeJekeÀje b®e s mJeleë®e s ÒeeLee fcekeÀ e fMe#eCe
ceneveiejHeeefuekesÀ®³ee MeeUsle®e Peeues nesles. l³eecegUs l³ee MeeUebleerue
efJeÐeeL³ee¥meeþer DeeHeCe keÀener kesÀues Heeefnpes ner Tceea nesleer®e.
DeeefCe leer ³ee efveefceÊeeves Hegjer Peeueer.

Devegmetef®ele peeleer®³ee efJeÐeeL³ee¥meeþer efMe#eCe mebmLeeble DeeefCe
veeskeÀN³eeble jeKeerJe peeiee þsJeu³ee peeleele. efMe#eCeeHeemetve DeepeJej
les Jebef®ele jeefnues cnCetve Demes keÀjCes þerkeÀ®e Deens. Hejbleg l³eeb®eer
iegCeJeÊee Jee{efJeC³eemeeþer Òe³elve kesÀues veenerle lej les keÀe³ece®es®e
Demes ceeieeme jenleerue. yeg×er, ÒeefleYee, mepe&veMeeruelee ner keÀesCee
SkeÀe peeleer®eer efcejemeoejer veener ³eeJej l³eeb®ee Hegje YejJemee
neslee. cnCetve nesceer YeeYee efMe#eCe keWÀêele l³eebveer Demee ÒekeÀuHe
Iesleuee. DeY³eeme keÀje³e®ee cnCepes vescekesÀ keÀe³e keÀje³e®es,
Jee®euesu³ee cepekegÀjeletve efve<keÀ<e& keÀmee keÀe{e³e®ee, Hejer#esle GÊejs
keÀMeer Ðee³e®eer, DeeHeu³eekeÀ[tve vescekeÀer keÀe³e DeHes#ee Deens ³ee®eer
keÀener SkeÀ keÀuHevee ³ee Jeiee&leerue cegueebvee vemeles DeeefCe HeeuekeÀ
DeefMeef#ele Demeu³eeves Iejeletvener l³eemeeþer keÀener ceole efceUle
veener. ³ee ieesäeRJej nesceer YeeYee mebmLesves ³eesi³e ceeie&oMe&ve kesÀu³eeJej
ner®e cegues 80 ìkeÌkesÀ iegCe efceUJet ueeieueer. GoieeJekeÀjebvee meJe[
efceUs lesJne les mJeleë ³esTve efJeÐeeL³ee¥Meer ®e®ee& keÀjerle.

Òee. GoieeJekeÀjeb®es #es$e efJe%eeve DeeefCe leb$e%eeve Òe³eesieMeeUe,
efJeÐeeHeerþs, ceneefJeÐeeue³es, MeeUe ³eeb®³ee Hegjles®e ce³ee&efole jeefnues
veener. nUtnUt efJe%eeve DeeefCe meceepe ne®e l³eeb®³ee ef®eblevee®ee
efJe<e³e Peeuee. efJeÐeeL³ee¥®³eele Jew%eeefvekeÀ ¢efäkeÀesve efvecee&Ce
keÀjC³eemeeþer pemes efMe#eCe l³eeb®³eeJej mebmkeÀej keÀª MekeÀles
lemes®e HeeuekeÀ DeeefCe meceepeeleues Flej IeìkeÀner les mebmkeÀej
keÀª MekeÀleele. lej ceie ³ee IeìkeÀele peeTve keÀece keÀjC³ee®eer
efvekeÀ[ l³eebvee peeCeJet ueeieueer. 1975 meeue®³ee cejeþer efJe%eeve
Heefj<eos®³ee nwojeyeeo ³esLes Yejuesu³ee cejeþer efJe%eeve mebcesuevee®es
GodIeeìve l³eebveer kesÀues nesles lej 1980 meeueer mebiecevesjuee Yejuesu³ee
cejeþer efJe%eeve mebcesuevee®es les DeO³e#e®e nesles. ³ee DeO³e#eer³e
Yee<eCee®ee efJe<e³e `cetueYetle iejpee, efJe%eeve DeeefCe meceepeJ³eJemLee'
Demee neslee. ³ee Yee<eCeele l³eebveer DeveskeÀ cetueieeceer efJe®eej ceeb[ues.
peieeleu³ee SketÀCe oefjêîejs<esKeeueerue 31 ìkeÌkesÀ ueeskeÀ Yeejleele
Demetve DeVe, Jem$e, efveJeeje, efHeC³eeuee³ekeÀ HeeCeer ³ee®e l³eeb®³ee
cetueYetle iejpee Deensle. ³eeefMeJee³e mJe®ílee, meHeÀeF&, Deejesi³e,
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efMe#eCe, jespeieej ³ee iejpeener cetueYetle cnCeeJ³eele DeMee®e Deensle.
HeCe ³ee iejpee YeeieefJeC³eemeeþer Yeejleeuee KetHe Jeeì®eeue keÀjeJeer
ueeieCeej nesleer. GoieeJekeÀjeb®es ns Yee<eCe 1980 meeue®es nesles
DeeefCe 2007 meeueer, 27 Je<ex Gueìtve iesu³eeJejner l³eele HeÀej
ceesþe HeÀjkeÀ Peeu³ee®es peeCeJele veener. cnCepes ³ee cetueYetle iejpee
leMee®e Deensle. 1947 meeueer 33 keÀesìer ueeskeÀmebK³ee Demeuesu³ee
³ee osMeele 2007 meeueer lesJe{s®e ueeskeÀ ceO³eceJeieea³e Deensle.
HeCe lesJe{s®e ueeskeÀ oeefjêîejs<esKeeueerner Deensle. kegÀHees<eCeecegUs
nesle Demeuesues yeeuece=l³et jespe DeeHeCe Jele&ceeveHe$eeletve Jee®ele
Demelees. DeMee HeefjefmLeleerle meJe&®e mecem³ee pewmes Les Deensle. Jemlegleë
HetJeea ns ÒeMve mees[Jee³euee efJe%eeve DeeefCe leb$e%eeve GHeueyOe vemeu³eeves
meJee¥veer megKeer jeneJes SJe{er ÒeeLe&vee keÀjCes®e ueeskeÀeb®³ee neleer
nesles. HeCe SkeÀefJemeeJ³ee MelekeÀele efJe%eeve DeeefCe leb$e%eeve KetHe
keÀener keÀª MekeÀles. DeewÐeesefiekeÀ¢äîee Heg{ejuesu³ee osMeele ³ee
ieesäer MekeÌ³e Peeu³ee®es efomeles. DeewÐeesefiekeÀ ¬eÀebleerHetJeea megKeJemlet
jenCeerceeve HeÀej Lees[îeebvee ueeYes. HeCe Deelee les meceepee®³ee 33

ìkeÌkesÀ ueeskeÀebvee ueeYeues Deens. ner®e efJe%eeve DeeefCe leb$e%eevee®eer
HeÀueÞegleer Deens. He=LJeerJejerue vewmeefie&keÀ mebHeÊeer ce³ee&efole Deens.
efoJemeWefoJeme peiee®eer ueeskeÀmebK³ee Jee{le Deens. lejerner efJekeÀefmele
osMe DeeHeu³ee HeesUerJej peemleerlepeemle letHe Dees{tve Iesle Deensle
DeeefCe Flejebvee keÀeìkeÀmejer®es GHee³e meg®eefJele Deensle, ner ef®ebles®eer
yeeye Jeeìles. ³eemeeþer meb³egkeÌle jeä^mebIeeves ceO³emLee®eer YetefcekeÀe
Heej Hee[Ces iejpes®es Deens. Yeejleeves 1957 meeueer®e efJe%eeve OeesjCe
mJeerkeÀejues Deens. Yeejle mejkeÀejves 60 Je<ee&le yejer®e Òeieleer
kesÀueer Deens. Yeejle iejerye Demeuee lejer lees efJe%eeve-leb$e%eevee®³ee
yeeyeleerle iejerye veener. 1980 ®³ee HeefjefmLeleervegmeej GÐeesieOebÐee®³ee
#es$eele peieele Yeejle oneJee neslee. efJe%eeve leb$e%eeve HeoJeerOejebyeeyele
peieele eflemeje neslee. DeeHeCe DeeHeu³eeuee ueeieCeeN³ee meJe& Jemlet
yeveJet MekeÀlees. SmeSueJner 3 GHeûen DeeHeCe G[Jeuee Deens,
HeesKejCeuee 1974 DeeefCe 1998 ceO³es Meebleleece³e keÀejCeemeeþer
DeCeg®ee®eCeer kesÀueer Deens. yee@cyes ne³e®es lesue#es$e efJekeÀefmele kesÀues
Deens. efJe%eeve leb$e%eeveele Yeejlee®eer Òeieleer ÒeMebmeveer³e Demeueer
lejer meeceeefpekeÀ ÒeMve neleeUC³eele DeeHeCe ³eMe mebHeeot MekeÀuees
veener. l³eemeeþer DeMekeÌ³eÒee³e JeeìCeejer GefÎäsner pej jepekeÀer³e
GefÎ<ìs yeveJeueer lej Jew%eeefvekeÀ les meeO³e keÀª MekeÀleele. l³eemeeþer
GefÎäeb®eer megmHeälee, Glke=Àä J³eJemLeeHeve, ³eespevesvegmeej ¬eÀceye×
Jeeì®eeue DeeefCe DeeJeM³ekeÀ l³ee DeeefLe&keÀ DeeefCe YeeweflekeÀ meeceûeer®eer

JesUsJej GHeueyOelee ³ee ieesäeR®eer DeeJeM³ekeÀlee Demeles DeeefCe
l³eemeeþer les GefÎä mebHetCe& meceepee®es GefÎä Jne³euee nJes.

1982 les 1991 Òee. GoieeJekeÀj cejeþer efJe%eeve Heefj<eos®es
DeO³e#e nesles. l³eeJesUer Heefj<eosle DeveskeÀ Mew#eefCekeÀ keÀe³e&¬eÀce
megª Peeues. Heefj<eos®³ee Heef$ekesÀuee GÊece mJeªHe Deeues. 1987

meeueer keWÀêmejkeÀejves YeejleYej efJe%eeve Òemeej keÀjC³eemeeþer
Iesleuesu³ee Yeejle peve efJe%eeve peeLes®es les DeO³e#e nesles. l³eeletve
veblej efvecee&Ce Peeuesu³ee HeerHeume mee³evme vesìJeke&À®es les DeO³e#e
Peeues.

Yeejleer³e mlejeJeªve GoieeJekeÀjeb®eer keÀ#ee Deeblejjeä^er³e
mlejeHe³e¥le Jee{ueer. 1955 meeueer yeì^eb[ jmesue ³eebveer peieele
DeCeg³eg× nesT ve³es cnCetve SkeÀ meefceleer mLeeHeve Peeueer. ³ee meefceleer®eer
Heefnueer meYee Yeejleele Jne³e®eer nesleer HeCe keÀener keÀejCeeves ns
nesT MekeÀues veener DeeefCe leer Fìeueerleerue HeiJeeMe ieeJeer Peeueer.
l³eecegUs ³ee meefceleeruee `HeiJeeMe meefceleer' Demes veeJe He[ues.
GoieeJekeÀjeb®ee ³ee meefceleerMeer 20 Je<ex mebyebOe neslee. l³eeleerue
one Je<ex les 10 meom³eer³e keÀe³e&keÀejer ceb[Ue®es meYeemeo nesles.³ee
meefceleerleHexÀ l³eebveer meefceleer®es DeO³e#e peesmesHeÀ je@ìyueeì DeeefCe
ogmejs meom³e pe@keÀ mìeFveyeie&j ³eeb®³eeyejesyej 1993 meeueer `S
v³eteqkeÌueDej JesHeve ÖeÀer Jeu[& - ef[Pee³ejsyeue? efHeÀefpeyeue?' Demes
HegmlekeÀ efueefnues. ³ee meefceleerves 40 Je<ex kesÀuesu³ee ³eMemJeer
keÀeceefiejermeeþer  1995 meeue®es veesyesue Heeefjleesef<ekeÀ efceUefJeues.
ns Heeefjleesef<ekeÀ IesC³eemeeþer Òee. GoieeJekeÀj Flej meefceleer
meom³eebyejesyej Dee@mueesuee iesues nesles.

³ee DeMee DeveskeÀ ÒekeÀej®³ee keÀeceefiejermeeþer GoieeJekeÀjebvee
efJeÐeeHeerþ Devegoeve ceb[Ueves nefjDeesce HegjmkeÀej efouee DeeefCe
Yeejle mejkeÀejves He¨eYet<eCe efkeÀleeyele efoueer. Demes HegjmkeÀej
efceUeJesle cnCetve GoieeJekeÀjebveer keÀOeer Òe³elve kesÀues veenerle. les
ìeskeÀe®es Òeefme× Heje*dcegKe Deensle. keÀceeueer®es vece´ Deensle. efveieJeea
Deens, ÒeeceeefCekeÀ Deensle DeeefCe ogefce&U DeMeer lewueyeg×er l³eebvee
ueeYeuesueer Deens.

`efJeÜppeve' (veesJnWyej 2004 ceveesefJekeÀeme ÒekeÀeMeve, HegCes -
uesKekeÀ ë De. Heeb. osMeHeeb[s) ³ee HegmlekeÀeJeªve meeYeej.

meboYe& ë SkeÀ $eÝ<eerlegu³e J³eeqkeÌlecelJe - Òee. efJe. iees. kegÀuekeÀCeea
mekeÀeU efo. 4 Dee@keÌìesyej, 1987

F-cesue ë apd1942@hotmail.com
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``Yeeue®ebê GoieeJekeÀj ne SkeÀ Del³eble ngMeej efJeÐeeLeea neslee.

l³eeves MeeUs®³ee keÀesCel³eener Hejer#esle DeeHeuee Heefnuee vebyej keÀOeer®e

mees[uee veJnlee.'' ns Goieej Deensle Þeer. ie. $³eb. KejJeb[erkeÀj

³eeb®es. eEkeÀie pee@pe& MeeUsleerue efveJe=Êe cegK³eeO³eeHekeÀ Þeer. KejJeb[erkeÀj

³eebveer Je³ee®eer MebYejer vegkeÀleer®e Heej kesÀueer Deens.

[e@. Yeeue®ebê GoieeJekeÀj ns oeoj®³ee efkebÀie pee@pe& MeeUs®es

efJeÐeeLeea. l³eebveer DeeHeu³ee vece´ JeeieC³eeves DeeefCe yegef×ceÊesves mejebvee

Yeeªve ìekeÀues nesles. DeeefCe ns meebieleevee mej Deepener Deieoer

YeejeJetve iesues nesles. MebYejer Deesueeb[u³eeJejner l³eeb®eer mcejCeMekeÌleer

Depetvener leuueKe Deens. l³eeb®³ee Je=× ®esnN³eeJej Deevebo peCet

ceeJele veJnlee. `les 1935-36 meeue DemeeJes. efMe#ekeÀ cnCetve

ceePeer Meeues³e keÀejkeÀero& vegkeÀleer®e megª Peeueer nesleer DeeefCe ceeP³ee

Deieoer meg©Jeeleer®³ee Je<ee&le®e lees efJeÐeeLeea neslee,' Demes mejebveer

meebefieleues.

``DeeHeuee ne efJeÐeeLeea peeieeflekeÀ keÀere|le®ee Meem$e%e Peeuee

³ee iees<ìerves les HeÀej Deevebefole Peeues ner MeeUsuee DeefYeceevemHeo

iees<ì Deens,'' Demes les cnCeeues. ``DeLee&led ns Þes³e Deens [e@.

Yeeue®ebê GoieeJekeÀj ³eeb®³ee Demeeceev³e yegef×ceÊes®es Deved DeY³eemet

Je=Êeer®es,'' Demesner les cnCeeues.

DeuekeÀe De. HegjeefCekeÀ

(Þeer. ie. $³eb. KejJeb[erkeÀj ³eeb®eer keÀv³ee, cegbyeF& )

otjOJeveer ¬eÀ. 2446405

efMe#ekeÀeb®es ceveesiele
ie. $³eb. KejJeb[erkeÀj
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ìeìe Feqvmììîetì Dee@HeÀ HebÀ[ecesìue efjme®e& ³ee Deeblejjeä^er³e
keÀerleea®³ee mebmLesleerue p³esÿ ÒeeO³eeHekeÀ, ³eMemJeer mebMeesOekeÀ,
efJe®eejJeble, yegef×ÒeeceeC³e Jeeoe®es HegjmkeÀlex DeeefCe efJe%eevee®ee Òemeej
meceepeeleerue ogye&ue IeìkeÀeblener JneJee ³eemeeþer leUceUerves keÀe³e&
keÀjCeejs Meem$e%e, Òee. Yeeue®ebê ceeOeJe GoieeJekeÀj ³eeb®³ee Je³eeuee
vegkeÀleer®e cnCepes 14 meHìWyej, 1987 jespeer 60 Je<ex HetCe& Peeueer.
efJe%eeve DeeefCe leb$e%eeve, lemes®e OeesjCeefJe<e³ekeÀ efve³eespeve,
G®®eefMe#eCe, mebMeesOeve Fl³eeoer #es$eele l³eeb®es veeJe Deeojeves Iesleues
peeles. oesve Je<ee¥HetJeea Yeejle mejkeÀejves He¨eYet<eCe ner HeoJeer osTve
l³eeb®³ee keÀe³ee&®eer oKeue Iesleueer nesleer. leLeeefHe, Òee. GoieeJekeÀj
³eeb®³ee keÀenerMee efYe[mle DeeefCe Òeefme×erHeje*dcegKe mJeYeeJeecegUs,
l³eeb®³ee J³eeqkeÌlecelJee®ee DeeefCe keÀe³ee&®ee vescekeÀe DeeefCe JneJee
lesJe{e Heefj®e³e meJee¥vee Peeuesuee veener. cnCetve ³ee uesKee®ee ÒeHeb®e.

YeeweflekeÀ Meem$eeleerue mebMeesOeve
Òee. GoieeJekeÀjebveer YeeweflekeÀMeem$eele ceesuee®es mebMeesOeve

kesÀues Deens. HeoeLe& ne keÀener ceespekeÌ³ee cetuekeÀCeeb®ee yeveuesuee
Demelees. Fueske Ìì^e @ve, v³etì^e @ve, Òee sì^e @ve ³eemeejK³ee keÀener
cetuekeÀCeeb®eer veeJes DeveskeÀebveer SskeÀuesueer Demeleerue. cetuekeÀCeeb®es
iegCeOece&, efJeefJeOe cetuekeÀCeebleerue Deeblejef¬eÀ³ee, cetuekeÀCeeb®es
mJeªHe Fl³eeoer efJe<e³e lemes ienve®e. YeeweflekeÀMeem$eelener ne
efJe<e³e ienve®e ceeveuee peelees. keÀejCe ³ee #es$eele Òe³eesie
keÀjeJe³ee®es lej keÀjes[es ©He³eeb®eer iegbleJeCetkeÀ keÀªve Depem$e
DeeefCe megmeppe Òe³eesieMeeUe yeebOee³e®eer le³eejer nJeer DeeefCe
mew×ebeflekeÀ mebMeesOeve keÀjeJe³ee®es lej G®®e ieefCeleeJej HetCe&
ÒeYeglJe nJes. Òee. GoieeJekeÀjebveer G®®e ieefCele Deelcemeele keÀªve
³ee efJe<e³eele ceesuee®es mebMeesOeve kesÀues Deens. l³eeb®³ee mebMeesOevee®es
vescekesÀ mJe©He ieefCelee®ee DeeOeej ve Ieslee meebielee ³esCeej veener,
leLeeefHe, l³eeb®³ee ³ee peievceev³e mebMeesOevee®es oesve Hewuet meebefieleues®e
Heeefnpesle. Heefnuee Demee keÀer efvejefvejeÈ³ee #es$eeleerue mebkeÀuHeveeb®es

SkeÀ$e keÀuece keÀªve Deieoer DeveesKeer DeMeer veJeerve mebkeÀuHevee
efvecee&Ce keÀjC³eele l³eebveer ³eMe efceUJeues. DeMeer efkeÀce³ee ogue&Ye
DeeefCe cnCetve®e DeeojCeer³e Demeles. ogmeje Hewuetner lesJe{e®e
cenÊJee®ee Deens. l³eekeÀeUer cnCepes 1950 ®³ee megceejeme
Hee½eel³e meuueeieejeb®es HesJe®e HegÀìues nesles. (Deepener l³eeb®eer
ueg[yet[ Leebyeuesueer veener.) YeejleemeejK³ee iejerye osMeeves
mebMeesOevee®eer ceneie[er #es$es ve efveJe[lee, lelkeÀeU GHe³eesieer
He[sue DeeefCe HejJe[sue DeMee®e efJe<e³eeJej mebMeesOeve keÀjeJes.''
keÀeneR®es lej Demes cnCeCes keÀer peiee®³ee ³ee oeefjêer DeeefCe
GHesef#ele Yeeieele ceesuee®es mebMeesOeve nesCes veener. GoieeJekeÀjebveer
Demeu³ee DeelceIeelekeÀer ÒeJe=ÊeeRvee melele efJejesOe kesÀuee Deens.
l³eebveer mJeleë lej Glke=Àä mebMeesOeve kesÀues®e, efMeJee³e DeeHeu³ee
ceie&oMe&veeKeeueer  ìeìe FeqvmììîetìceO³es le©Ce mebMeesOekeÀeb®ee
SkeÀ Glke=Àä meb®e le³eej kesÀuee. DeefuekeÀ[®³ee keÀeUele Òee.
GoieeJekeÀjebveer DeeHeues ue#e efMe#eCeefJe<e³ekeÀ ÒeMveebJej keWÀefêle
kesÀues. lesJne ³ee le©Ce Meem$e%eebveer G®®e opexoej mebMeesOeve
keÀªve Yeejleele G®®e opee&®es mebMeesOeve nesT MekeÀles ns
efvejHeJeeoHeCes efme× kesÀues Deens.

Òee. GoieeJekeÀj Meem$eer³e mebMeesOeveekeÀ[s keÀmes JeUues ³ee®eer
nkeÀerielener ceveesjbpekeÀ Deens. keÀesCel³eener efJe<e³eele menpe meb®eej
keÀª MekeÀCeejer DeueewefkeÀkeÀ yegef×ceÊee DeeefCe ÒeefleYee ³eeb®es
pevcepeele Jejoeve Demeu³eecegUs les keÀesCel³eener #es$eele ®eceketÀ
MekeÀues Demeles. ceneefJeÐeeue³eerve efMe#eCe Hegjs keÀjerle Demeleevee®e
l³eeb®³eeHeg{s DeveskeÀ mebOeer ®eeuetve Deeu³ee. l³eeJesUer keÀener MeneC³ee
DeeefCe otjoMeea DeeHleebveer efJe%eeve mebMeesOeveekeÀ[s JeUC³ee®ee meuuee
efouee. legP³eemeejK³ee yegef×ceeve cegueebveer mebMeesOeve kesÀues veener lej
ogmejs keÀesCe keÀjCeej? ³ee mHeä Meyoele efoMee oeKeefJeueer. megowJeeves
l³ee keÀeUer [e@. nesceer YeeYee ³eebveer ìeìe Feqvmììîetì®eer mLeeHevee
kesÀueer nesleer. [e@. YeeYee DeMee mebMeesOekeÀeb®³ee MeesOeele®e nesles.

Òee. Yee. cee. GoieeJekeÀj - SkeÀ
$eÝ<eerlegu³e J³eeqkeÌlecelJe
Òee. efJe. iees. kegÀuekeÀCeea
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l³eeb®es DeeefCe GoieeJekeÀjeb®es metj pegUues DeeefCe SkeÀe DeeieÈ³ee
keÀejkeÀeroea®eer meg©Jeele Peeueer. ner meejer keÀLee ³esLes meebieC³eele
keÀener mJeejm³e Deens. Yeejleeuee mJeeleb$³e efceUtve Deepe ®eeUerme
Je<ex Peeueer. ³ee ®eej oMekeÀele efkeÀleer lejer mebMeesOeve MeeUeb®eer
lemes®e HejceeCegTpee&, DeblejeU mebMeesOeve ³eemeejK³ee ceesþîee
ÒekeÀuHeeb®eer mLeeHevee Peeueer. mebMeesOeveemeeþer HeÀej ceesþer mebOeer Deepe
GHeueyOe Deens. leLeeefHe DeeHeues le©Ce eflekeÀ[s JeUleevee efomele
veenerle. iesueer keÀener Je<ex Òee. GoieeJekeÀj efJeÐeeL³ee¥®es ue#e ³ee
#es$eekeÀ[s peeJes cnCetve Òe³elve keÀjerle Demetve l³eebvee íeve Òeeflemeeo
efceUle Deens.

efJeÜÊee DeeefCe osMeÒescee®ee mebiece
®eeUerme Je<ee¥HetJeea HejosMeer mLeeef³ekeÀ nesCes KetHe megueYe nesles.

yegef×ceeve DeeefCe ³eMemJeer Meem$e%eebvee lej osMeesosMeeR®eer Deeceb$eCes
efceUle. Òee. GoieeJekeÀjebJejner DeMee®e Deeceb$eCeeb®eer Kewjele Peeueer.
keÀener mece#e, keÀener He$eebveer, lej keÀener HeÀesveJeªve meg×e. Hejbleg
GoieeJekeÀjeb®es osMeÒesce HekeÌkesÀ nesles. `peefj G×jCeer J³e³e ve efle®³ee
nes mee®ee~ ne J³eLe& Yeej efJeÐes®ee~~' ³ee GkeÌleer®ee leÊJe%eeve
cnCetve l³eebveer mJeerkeÀej kesÀuee Demeu³eeves les HejosMeer mLeeef³ekeÀ ve
neslee, Yeejleele®e jeefnues. ìeìe Feqvmeìîetì Dee@HeÀ HebÀ[eceWìue
efjme®e& ner l³eeb®eer keÀce&Yetceer. iesueer peJeUpeJeU 38 Je<ex les ³ee
keÀce&Yetceerle leHe½e³ee& keÀjerle Deensle. l³eeb®³ee efJe%eeveefJe<e³ekeÀ
mebMeesOevee®ee GuuesKe Jej Deeuee Deens®e. iesueer Heb®eJeerme Je<ex Òee.
GoieeJekeÀjebveer efMe#eCe #es$eelener ceesuee®es keÀe³e& kesÀues Deens. ³ee
keÀe³ee&®eer Dee{eJee IesCes GÂesOekeÀ þjsue.

Mew#eefCekeÀ keÀe³e&
Hemleerme Je<ee¥HetJeea®eer HeefjefmLeleer ue#eele Iesleueer Heeefnpes.

efJe%eeveele veJeer #es$es Go³eeuee Deeueer nesleer. YeeweflekeÀMeem$ee®ee
DeY³eeme, meeHes#elee efme×eble lemes®e keÌJeebìce YeeweflekeÀ DeMee
veJ³ee efme×eblee®³ee DeY³eemeeefJevee HetCe& nesT MekeÀle vemes. Deepe
DeMee efJe<e³eebJej efueefnuesueer efkeÀleerlejer HegmlekesÀ GHeueyOe Demetve
efJeÐeeLeea DeeHeu³ee ©®eerÒeceeCes HegmlekeÀ efveJe[tve IesT MekeÀlees.
l³eekeÀeUer cee$e HegmlekesÀ HeÀej Lees[er nesleer. ceO³eblejer®³ee ³eg×pev³e
HeefjefmLeleerle efJe%eeve Jee{ues. Hejbleg HegmlekesÀ efveIeeueer veenerle.
DeMee HeefjefmLeleerle ns veJes efJe<e³e efMekeÀJeCeeN³ee ÒeeO³eeHekeÀeb®eer
kegÀ®ebyeCee nesF&. ³eeleerue keÀener Glmeener DeeefCe efJeÐeeÒesceer
ÒeeO³eeHekeÀ Òee. GoieeJekeÀjeb®³ee YeesJeleer pecee Peeues. l³eeb®eer

oj yegOeJeejer mebO³eekeÀeUer yewþkeÀ Yejs. DeJeIe[ DeeefCe Deiec³e
JeeìCeeN³ee keÀener mebkeÀuHeveeb®eer lesLes ®e®ee& nesF&. SkeÀe DeLee&ves
efJe%eevee®³ee #es$eeleerue ns jefJeefkeÀjCe ceb[U®e nesles. yegOeJeej®³ee
yewþkeÀeb®es SkeÀ JewefMeäîe veceto kesÀues®e Heeefnpes. Flej DeveskeÀ
keÀeces Demetvener Òee. GoieeJekeÀjebveer yegOeJeej®eer yewþkeÀ keÀOeerner
®egkeÀJeueer veener DeeefCe DeeHeu³ee YeesJeleer pecee Peeuesu³ee
ceb[UeR®ee DeelceefJeéeeme keÀmee Jee{sue ³eeJej meowJe Yej efouee.

DeMee keÀe³e&¬eÀceeb®ee SkeÀ ceesþe HeÀe³eoe Peeuee. G®®e
efMe#eCee®³ee mecem³eeb®es ³eLeeLe& oMe&ve Peeu³eecegUs, osMee®³ee
efMe#eCeele lJejsves megOeejCee Ie[Jetve DeeCeueer Heeefnpes Demes Òee.
GoieeJekeÀjebvee Jeeìt ueeieues. peieele SJe{s veJeerve MeesOe ueeieues,
veJes efme×eble Go³eeuee Deeues, Hejbleg ceg byeF& efJeÐeeHeerþe®³ee
DeY³eeme¬eÀceele keÀener®e yeoue Peeuesues veJnles. pegves®e efJe%eeve
pegv³ee He×leerves efMekeÀJeC³eele ³esF&. Òee. GoieeJekeÀjebveer 1966

®³ee veesJnWyejceO³es kegÀueiegªbvee He$e HeeþJetve oesve ÒecegKe met®evee
kesÀu³ee, DeY³eeme megOeejeJee ner Heefnueer meg®evee, ogmejer meg®evee
HeÀej cenÊJee®eer DeeefCe otjo=äer®eer nesleer, ̀ `cegbyeF& Menjele DeveskeÀ
Meem$e%e DeeefCe leb$e%e GHeueyOe Deensle. l³eeb®es menkeÀe³e& IesTve
peieeleerue meJeexlke=Àä efJeÐeeHeerþeMeer mHeOee& keÀª MekesÀue Demee
efJe%eeve efJeYeeie efvecee&Ce keÀjC³ee®eer efpeÎ DeeHeCe keÀe Oeª
ve³es? ne efJe®eej l³eebveer DeeHeu³ee menkeÀeN³eebvee HeìJetve efouee
DeeefCe ìeìe Feqvmììîetì®es HetCe& menkeÀe³e& efJeÐeeHeerþeuee osT
kesÀues. Hejbleg efJeÐeeHeerþemeejK³ee Òe®eb[ ³eb$eCes®eer neue®eeue FlekeÀer
PeìHeì nesle vemeles. YejHetj He$eJ³eJenej DeeefCe melele HeeþHegjeJee
kesÀu³eeJej ®eej Hee®e Je<ee¥veer HeÀkeÌle DeY³eeme¬eÀce yeoueC³eeHe³e¥le
Òeieleer Peeueer. Heg{s HeÀejmes keÀener Ie[ues veener.

efJeÐeeHeerþeb®eer megOeejCee
³ee meJe& ÒekeÀjCeeves ogmeje keÀesCeer nleeMe Peeuee Demelee.

``³ee osMeele megOeejCee keÀjCes DeMekeÌ³e Deens.'' DeMeer OeejCee
nesTve efvejeMe Peeuee Demelee. Hejbleg Òee. GoieeJekeÀjeb®ee DeeMeeJeeo
DeeefCe meJe& mecem³eebkeÀ[s efmLeleÒe%ee®³ee YetefcekesÀletve HeenC³ee®eer
¢äer KejesKejer®e Delegueveer³e! efJeÐeeHeerþs DeeefCe l³eeb®eer ³eb$eCee
FlekeÀer Je<ex Leb[ He[tve Demeleerue lej l³eele ®ewlev³e GlHeVe keÀjC³eeme
JesU ueeieCeej®e. l³eentve cenÊJee®eer ieesä cnCepes ne ÒeMve cegbyeF&
efJeÐeeHeerþeHegjlee ce³ee&efole vemetve Yeejleeleerue meJe& efJeÐeeHeerþebvee
DeMee®e mecem³ee Yes[meeJele Demeu³ee Heeefnpesle ns l³eebveer nsjues.



62

efJeÐeeHeerþ Devegoeve ceb[Ue®³eeceeHe&Àle efJeÐeeHeerþeb®eer peeie=leer
keÀjC³ee®ee keÀe³e&¬eÀce neleer Iesleuee lej Yeejleeleerue G®®e efMe#eCeele
megOeejCee Ie[Jetve DeeCelee ³esleerue ne efJe®eej HekeÌkeÀe kesÀuee. ³ee
efJe®eejeceeies otjo=äer nesleer. Yeejleele DeveskeÀ ceesþîee Òe³eesieMeeUe
mLeeHetve Peeu³ee. Hejbleg DeKesj ³ee Òe³eesieMeeUele mebMeesOeve keÀjCeej
keÀesCe? ceveg<³eyeU le³eej keÀjC³ee®es keÀe³e& efJeÐeeHeerþebveer keÀje³e®es
Demeles. efJeÐeeHeerþs keÀcekegÀJele Demeleerue lej Òe³eesieMeeUebleerue
mebMeesOeve keÀe³e& JneJes keÀmes? G®®e efMe#eCeele cetueûeener yeoue
Ie[Jetve DeeCeC³eeKesjerpe ³ee osMeeleerue efJe%eeve  Jee{Ceej veener ns
peeCetve l³eebveer efJeÐeeHeerþ Devegoeve ceb[UeMeer He$eJ³eJenej megª
kesÀuee.

efJeÐeeHeerþeb®³ee keÀe³ee&®eer oesve ÒecegKe Debies Demeleele.
efJeÐeeL³ee¥vee efMekeÀJeCe, Hejer#ee IesCes ns SkeÀ Debie. mebMeesOeve
keÀªve %eeveele Yej IeeueCes ns ogmejs Debie. ``oesvner Debies
SkeÀceskeÀebMeer efveieef[le Demetve, SkeÀceskeÀebvee HetjkeÀ Demeleele,
SkeÀ uegUs He[u³eeme ogmejs Hebiet nesles. cnCetve oesvner Debies peesHeemeueer
Heeefnpesle.'' ³ee lelJe%eevee®ee Òee. GoieeJekeÀjebveer keÀmeesMeerves
Òe®eej kesÀuee. HeÀkeÌle DeY³eeme¬eÀce megOeeªve YeeieCeej veener.
efJeÐeeHeerþeleerue keÀle&yeieej ÒeeO³eeHekeÀebvee mebMeesOeve keÀjC³eeme
GÊespeve efoues Heeefnpes. l³eemeeþer Hegjsmes Devegoeve efoues Heeefnpes
DeeefCe Devegoeve ceb[Ueves Goej OeesjCe mJeerkeÀeªve efojbieeF&
ìeUueer Heeefnpes Demee efJe®eej ceeb[uee. 1970 Heemetve efJeÐeeHeerþ
Devegoeve ceb[UeMeer peesje®ee He$eJ³eJenej megª kesÀuee DeeefCe
efMe#eCeefJe<e³ekeÀ Heefj<eoebletve DeeHeues efJe®eej ceeb[C³eeme meg©Jeele
kesÀueer. Heg{s efJeÐeeHeerþ Devegoeve ceb[Ue®es meom³e Peeu³eeJej ne
keÀe³e&¬eÀce Debceueelener DeeCeuee. l³eeb®³ee keÀe³ee&®ee mebHetCe& Dee{eJee
FLes IesCes MekeÌ³e veener. JeeveieeroeKeue SkeÀ GoenjCe oslee ³esF&ue.
mebMeesOeve ÒekeÀuHeeuee ceb[Ue®eer HejJeeveieer efceUe³euee KetHe JesU
ueeies.

mejemejer®³ee Yee<esle meebiee³e®es lej 1970 meeueer mejemejer
Devegoeve HeÀkeÌle 700 ©He³es FlekesÀ legìHegbpes nesles! DeeHeu³ee
keÀejkeÀeroeale Òee. GoieeJekeÀj ³eebveer ns ef®e$e yeoueues. 1980

meeueer efJeÐeeHeerþeleerue ÒekeÀuHeeuee (DeLee&le ®eebieu³ee ÒekeÀuHeeuee)
SkeÀ ueeKe ©He³es efceUCes meesHes Peeues nesles. DeeHeu³ee Òe³elveebveer
De#ejMeë JeeUt®es keÀCe jie[tve lesue efceUJetve oeKeJeC³eele Òee.
GoieeJekeÀjebvee ³eMe Deeues.

ogye&ue IeìkeÀeb®es efMe#eCe
G®®e efMe#eCee®³ee #es$eeleerue l³eeb®eer keÀeceefiejer [esÈ³eele

YejC³eemeejKeer Deens ³eele MebkeÀe veener. Hejbleg efJeMes<e cnCepes
efMe#eCee®³ee meJe& HewuetbceO³es l³eebveer jme Iesleuee Deens DeeefCe YejerJe
keÀeceefiejer kesÀueer Deens. Deieoer Meeues³e mlejeJejmeg×e mecem³ee
vescekeÌ³ee nsªve l³eeJej ceele keÀjC³eemeeþer mebMeesOeve ÒekeÀuHeebvee
GÊespeve osC³ee®es keÀe³e& l³eebveer kesÀues Deens. efMe#eCee®ee meeJe&ef$ekeÀ
Òemeej JneJee, meJee¥vee efMe#eCee®eer meceeve mebOeer efceUeJeer, ³eeyeeyele
ogcele vemeles. Hejbleg ceeieeme efJeÐeeLeea MeeUsle keÀe efìketÀve jent
MekeÀle veenerle. l³eeb®eer iegCeJeÊee Jee{JeC³eemeeþer vescekesÀ keÀe³e
kesÀues Heeefnpes, Fl³eeoer ieesäeRJej HeÀejmes mebMeesOeve nesle veener.
ìeìe FeqvmììîetìceO³es Deecne keÀener Meem$e%eebvee DeMee mebMeesOeveele
jme Jeeìle Demeu³eeves, Deece®³ee HeÀeJeu³ee JesUele ceg byeF&
ceneHeeefuekesÀ®³ee keÀener ÒeeLeefcekeÀ MeeUele Deecner mebMeesOeve ÒekeÀuHe
megª kesÀues nesles. ³ee keÀe³ee&me Òee. GoieeJekeÀjebveer HetCe& Heeefþbyee
efouee. SJe{s®e veJns lej Heg{s ns keÀe³e& Jee{u³eeveblej mJeleë Heg{ekeÀej
IesTve nesceer YeeYee efJe%eeve efMe#eCe keWÀêe®eer mLeeHevee kesÀueer. ns
keWÀê ìeìe Feqvmììîetì Dee@HeÀ HebÀ[eceWìue efjme®e&®ee SkeÀ Yeeie
Demetve Deepe lesLes HebOeje Meem$e%e HetCe&JesU mebMeesOeve keÀjerle Deensle.

SkeÀ DeeieUe ÒekeÀuHe
Òee. GoieeJekeÀjeb®³ee DeeJe[er®³ee mebMeesOevee®ee SkeÀ vecegvee

cnCetve SkeÀe ÒekeÀuHee®eer Lees[keÌ³eele ceeefnleer keÀªve IesT.
Devegmetef®ele peeleer®³ee efJeÐeeL³ee¥meeþer efMe#eCe mebmLeebceO³es lemes®e
veeskeÀN³eebceO³esner jeKeerJe peeiee þsJeuesu³ee Demeleele, DeepeJej
efMe#eCeeHeemetve Dev³ee³eeves Jebef®ele Peeuesu³ee mecetnemeeþer peeiee
jeKetve þsJeeJ³ee ns þerkeÀ Deens. Hejbleg l³eeb®eer iegCeJeÊee Jee{C³eemeeþer
keÀe³e&¬eÀcener neleer Iesleues®e Heeefnpesle. yeg×er, ÒeefleYee, mepe&veMeeruelee
Fl³eeoer iegCeeb®ee leece´Heì keÀesCel³eener peeleeruee, JebMeeuee efkebÀJee
Oecee&uee efceUeuesuee vemelees ³ee leÊJe%eeveeJej Þe×e Demesue lej
meJe& keÀewMeu³e HeCeeuee ueeJetve ns mebMeesOeve Peeues Heeefnpes. nesceer
YeeYee efJe%eeve efMe#eCe keWÀêe®³ee SkeÀe ÒekeÀuHeele, ceneHeeefuekesÀ®³ee
MeeUeble efMekeÀCeeN³ee, Devegmetef®ele peeleer®³ee efJeÐeeL³ee¥®eer iegCeJeÊee
efkeÀleer Jee{t MekeÀles ³ee®ee DeY³eeme keÀjC³eemeeþer SkeÀ ÒekeÀuHe
neleer IesC³eele Deeuee. ne ÒekeÀuHe iesueer Hee®e mene Je<ex ®eeuet
Demetve l³eeleerue efve<keÀ<e& keÀe{lee ve ³esCes Hejer#esle GÊejs keÀMeer
ÐeeJeer ³ee®eer keÀuHevee vemeCes, DeeHeu³eekeÀ[tve vescekeÀer keÀe³e DeHes#ee
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Deens ³ee®eer keÀuHevee vemeCes, Jeiewjs DeveskeÀ keÀejCes Demet MekeÀleele.
³eesi³e ceeie&oMe&ve keÀªve ner keÀejCes otj kesÀueer keÀer, ³ee leLeekeÀefLele
ceeieeme efJeÐeeL³ee¥veer MeskeÀ[e 80 iegCe efceUJeC³eeHe³e¥le Òeieleer
nesles. iesueer Hee®e Je<ex meelel³eeves ne DevegYeJe ³esle Deens. Òee.
GoieeJekeÀjebveer DeMee ÒekeÀuHeebvee HetCe& Heeefþbyee efouee. l³eebvee meJe[
efceUsue lesJne ÒekeÀuHeeleerue efJeÐeeL³ee¥Meer ®e®ee& keÀªve meef¬eÀ³e
ceolener kesÀueer. nesceer YeeYee efJe%eeveefMe#eCe keWÀêe®³ee efkeÀl³eskeÀ
ÒekeÀuHeebceeies l³eeb®eer ÒesjCee Deens.

Jew%eeefvekeÀ ¢efäkeÀesve
efJe%eeve DeeefCe leb$e%eeve Òe³eesie MeeUebHegjles ce³ee&efole jeefnues

lej meceepeeles Yeues nesle veener. ns veJes %eeve meceepeele ©peeJes
ueeieles. DeLee&le®e efJe%eeveeleerue ketÀìÒeMveeb®eer meebieesHeebie ceeefnleer
yengpeve meceepeeuee JneJeer, Demes keÀesCeer®e cnCeCeej veener. Hejbleg
efJe%eevee®³ee Lees[îeeMee efMe#eCeevesmeg×e SkeÀ o=äer ³esT MekeÀles.
me=äer®³ee efve³eceevegmeej Ieìvee Ie[leele, ns efve³ece DeeHeCe mecepetve
IesT MekeÀlees, J³eeqkeÌleefveÿsHes#ee yegef×ÒeceeC³eeJejerue efJeéeeme DeefOekeÀ
efnleeJen, l³ee®es %eeve meJee¥vee Peeues Heeefnpes. ne Jew%eeefvekeÀ ¢efäkeÀesve
mHeä keÀjC³eemeeþer Òee. GoieeJekeÀjebveer DeveskeÀ uesKe efueefnues,
J³eeK³eeves efoueer DeeefCe efkeÀl³eskeÀ ®e®ee& me$eele Yeeie IesTve le©Ceebvee
ceeie&oMe&ve kesÀues. Yeejlee®³ee efJeefJeOe Yeeieeletve SkeÀ efJe%eeve ³ee$ee
veesJnWyej ceefnv³eele YeesHeeUuee peeCeej Deens. Òee. GoieeJekeÀj
l³ee peL³ee®es vesle=lJe keÀjerle Deensle.

Òee. GoieeJekeÀjeb®³ee J³eeqkeÌlecelJee®³ee DeeCeKeer SkeÀe Hewuet®eer
ceeefnleer meebefieleueer®e Heeefnpes. DeveskeÀ mebmLeebMeer l³eeb®ee mebyebOe
Deens. mebmLee ef®ejmLee³eer keÀMeer nesF&ue l³eele keÀece keÀjCeejs meJe&
keÀe³e&keÀlex SkeÀ$e keÀmes veeboleerue ³ee®eer DeemLee les yeeUieleele.
keÀener Je<ee¥HetJeea cejeþer efJe%eeve Heefj<eosle keÀìglee efvecee&Ce nesTve

keÀe³e&keÀl³ee¥®es keÀener ieì SkeÀceskeÀebHeemetve Gieer®e®e ogjeJeues DeMee
keÀìg JeeleeJejCeelemeg×e DeeHeu³ee kegÀMeue DeeefCe efvemJeeLeea vesle=lJeeves
ns ieì Hegvne SkeÀ$e DeeCeC³eele Òee. GoieeJekeÀjebveer yejs®e ³eMe
efceUJeues Deens. meeJe&peefvekeÀ keÀe³e& keÀjleevee, DeeHeues p³eeb®³eeMeer
yeeje DeeCes Heìles Deens l³eeb®es mebyebOe Gjuesu³ee ®eej DeeC³eemeeþer
lees[e³e®es vemeleele, ns OeesjCe l³eebveer mJeerkeÀejues Deens.

Òee. GoieeJekeÀjeb®³ee J³eeqkeÌleceÊJeeJej keÀener Leesj ceb[UeR®eer
íeHe mHeäHeCes efomeles. l³eeb®es Jeef[ue iesu³ee efHe{erle SkeÀ ÒecegKe
meeceeefpekeÀ keÀe³e&keÀlex cnCetve ieCeues peele. DeeHeuee JewÐekeÀer®ee
J³eJemee³e meebYeeUtve meceepekeÀe³ee&®³ee DeveskeÀ Debieele l³eebveer jme
Iesleuee. DeveeLe ceefnueeÞecee®es keÀece Demees Jee meeefnl³e mebIee®es
Demees, efkebÀJee ieesjieefjyeebvee efJeveecetu³e Deew<eOeesHe®eej keÀjC³ee®es
keÀece Demees [e@. GoieeJekeÀj lesJe{îee®e leUceUerves efpeÎerves DeeefCe
jefmekeÀlesves keÀece keÀjerle. ``ve $eÝles Þeevlelem³e meK³ee³e osJeeë''
ns l³eeb®es yeesOeJeekeÌ³e Òee. GoieeJekeÀjebveer Òel³e#e Dee®ejCeele DeeCeues
Deens. [e@. nesceer YeeYee ³eeb®eener KetHe ÒeYeeJe efomelees ``DeeHeues
meJe& keÀece Glke=Àä®e nJes, iegCeJeÊes®³ee yeeyeleerle le[pees[ mebYeJele
veener'' ne mebosMe Òee. GoieeJekeÀjebveer DeveskeÀebvee meesoenjCe
efMekeÀefJeuee. efJeMes<e cnCepes DeeHeu³ee menkeÀe³ee&®³ee Òeieleerle Deevebo
ceeveuee, DeMeer ceeCemes HegjeCekeÀeUer Peeueer cnCeleele. l³eebvee $eÝ<eer
cnCele. Deepe®³ee keÀeUelener Òee. GoieeJekeÀjebmeejKes $eÝ<eer
DeeHeu³eele Deens ns DeeHeues Yeei³e.

ceepeer meb®eeuekeÀ, nesceer YeeYee efJe%eeve efMe#eCe keWÀê,
(meboYe& ë cegbyeF& jefJeJeej mekeÀeU efo. 4 Dee@keÌìesyej, 1987)

mebHeke&À ë Þeerceleer efJepe³ee kegÀuekeÀCeea, cegbyeF&
otjOJeveer ë 24363678
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De. Heeb. osMeHeeb[îee®ee HeÀesve ³eslees. GÐee ceb$eeue³eele pee³e®e³eb.
ogmeN³ee efoJeMeer ceer, osMeHeeb[s, veejUerkeÀj, GoieeJekeÀj Deecner
ceb$eeue³eele Heesnes®elees. ceb$³eebvee YesìC³ee®eer JesU HetJe& efveeqM®ele nesleer.
Deecner Hee®e efceefveìs DeeOeer®e Heesnes®elees. mJeeiele keÀ#eeletve Deecneuee
Lees[s Leebyee³euee meebieC³eele ³esles. keÀesCelejer Deele peeTve veejUerkeÀj
Deeu³ee®eer Jeoea osles. ueies®e®e l³eebvee Deele yeesueJeC³eele ³esles. ceer
DemJemLe neslees. ceePes, DeHeeb®es þerkeÀ Deens HeCe mejebveer yeensj yeekeÀeJej
yemee³e®es? SJe{îeele ceb$eer ceneso³e yeensj ³esleele. mejebvee DeeefCe
l³eeb®³eeyejesyej Deecneueener Deele IesTve peeleele. yengoe veejUerkeÀjebveer
mej yeensj Demeu³ee®es l³eebvee meebefieleues DemeeJes. ³ee meJee¥le mej cee$e
Deieoer menpe Meebleef®eÊe nesles. mejeb®ee ne menpe meeOesHeCee, kegÀþ®eener
DeefYeefveJesMe vemeCes ceuee DeveskeÀJesUe peeCeJeuee³e. megmebke=Àle ueervelee
cnCepes keÀe³e les ceer Hene³eue³e. veejUerkeÀj, ieesJeejerkeÀj ner (Fve
keÌueeme DeB[ Fve ceeme) megHeefjef®ele Demeleele. mejebvee efkeÀleerSkeÀ le%e
Deeojeves iegª mLeeveer ceeveleele.

mejeb®ee ne mJeYeeJe Gieer®e®e DeeHeues Jepeve FkeÀ[seflekeÀ[s HesÀkeÀle,
onepeCeeb®es ue#e JesOele les meeJe&peefvekeÀ efþkeÀeCeer keÀOeer®e JeeJejle veenerle.
ceuee lej Jeeìles keÀer keÀOeerkeÀOeer les HeÀej®e mebkeÀes®eerHeCes ceeies jenleele.
Heeuex c³egefPekeÀ meke&ÀueceO³es Heb. Yeercemesve peesMeeR®ee melkeÀej DeeefCe ieeCes
Demeles. Hebef[lepeeRvee HeodceYet<eCe efkeÀleeye efceUeuesuee Demelees. ceer
keÀe³e&¬eÀceeuee oesve-®eej efceefveìs GMeerje Heesnes®euesuee Demelees. meYeeie=n
Ke®eeKe®e Yejuesues Demeles. yeN³eeHewkeÀer ceeie®eer peeiee efceUles. Henelees
lej keÀe³e GoieeJekeÀjmejner keÀe³e&¬eÀceeuee Deeuesues. Deecner leer cewHeÀue
íeve Svpee@³e keÀjlees. HeCe ceeP³ee ceveele melele SkeÀ efJe®eej IeesUle
jenlees. mejebveener ³ee®e ³eeoerle HeodceYet<eCe efceUeue³eb keÀer!

keÀener efoJemeebHetJeea HegC³eele efveefKeue JeeieUs ³eebveer Þeerjece ueeiet
DeeefCe efJepe³e leW[tuekeÀj ³eeb®eer peenerj cegueeKele Iesleueer. cegueeKeleer®³ee
MesJeìer JeeieÈ³eebveer mebkeÀes®etve, YeerleYeerle HeCe DeefleMe³e vecéHeCes oesIeebvee
ÒeMve efJe®eejuee. `legce®³ee Dee³eg<³eele DeefleMe³e og:Keoe³ekeÀ, ceve
efHeUJeìCeejs Òemebie Ie[uesle. legce®ee osJeeJej efJeéeeme Deens keÀe?

efveieJeea GoieeJekeÀj
eE®e. cees. Hebef[le

legcner meeJejueele keÀe? keÀMee®³ee peesjeJej?'
ueeietbveer le[keÀeHeÀ[keÀer GÊej efoues. `ceer veeeqmlekeÀ®e Deens.

HeCe FlekeÀe De®etkeÀ, JesU meeOetve vesce ceejCeeje osJe®e Demeuee
Heeefnpes.' leW[tuekeÀjeb®es GÊej nesles, `ceer osJe ceevele veener. HeCe
efve³eleer ceevelees.' DeveskeÀJesUe Dee³eg<³e keÀuHeveeleerue JeUCes Iesle
Demeles. keÀOeer Yeu³eemeeþer, keÀOeer og:Keoe³ekeÀ. yeN³ee®eJesUe DeeHeCe
peiejneìerMeer pegUJetve Ieslees. HeCe Deeletve meeJejlees? ne DeeHeuee®e
DeeHeu³eeMeer mebIe<e& Demelees. HeÀej keÌuesMekeÀejkeÀ Demelees.

meje b®³eene r Dee³e g<³eele Demee SkeÀ Òeme bie Ie[uee.
DecesefjkesÀmeejK³ee Del³eble DeeOegefvekeÀ osMeele, meJe& JewÐekeÀer³e mees³eer
GHeueyOe Demeleevee mejeb®eer keÀv³ee - efveoeve veerì Peeues veener cnCetve
cnCee, ³eesi³eJesUer ³eesi³e GHe®eej efceUeues veenerle cnCetve cnCee -
le[keÀHeÀ[keÀer iesueer. MesJeì®eer Yesì HeCe Peeueer veener. l³eekeÀeUeleuee
mejeb®ee ne DevegIe<e& - DeeHeuee®e DeeHeu³eeMeer mebIe<e& - ceer peJeUtve
Heeefnuee³e. SkeÀerkeÀ[s Jew%eeefvekeÀ ¢eq<ìkeÀesve, yegef×efve<þ efJeJeskeÀJeeo
meceepeeuee efMekeÀJee³e®ee DeeefCe DeveskeÀ Je<ee¥®ee meeceeefpekeÀ mebmkeÀejeb®ee,
ueeskeÀ ceevemeeleerue osJe, owJeJeeoe®ee (keÀueseqkeÌìJn DevekeÀe@eqvMeDeme)
efveûeneves meecevee keÀje³e®ee ner iees<ì meesHeer veener. keÀOeer ceuee Deeletve
DemJemLe Jne³euee nesF& (l³eeJesUer Heefj<eos®³ee keÀeceecegUs l³eeb®³eeMeer
yeN³ee®eJesUe mebHeke&À Demes) HeCe mej nejues veenerle. Dee³eg<³eele HeÀej
keÀener efMekeÀe³euee efceUeues. SkeÀ efvejeUs yeU efceUeues.

vesle=ÊJee®es leerve ìHHes Demeleele. Heefnu³ee ìHH³eele veslee mJele:Heg{s
nesTve pevelesuee Heg{s IesTve peelees. ogmeN³ee ìHH³eele veslee mJele: ceeies
jentve ueeskeÀebvee mebIeefìle keÀªve keÀe³e&ÒeeHle keÀjle Demelees. eflemeN³ee
ìHH³eele mebIeìvesuee, ueeskeÀebvee Jeeìe³euee ueeieles keÀer les®e mJele:®³ee
ÒesjCesves Heg{s peeleensle. cejeþer efJe%eeve Heefj<eo, YeeYee efJe%eeve efMe#eCe
keWÀê ³eeb®eer keÀeces ceer p³ee keÀeUele peJeUtve Heeefnueer l³ee keÀeUele
mejebveer ne eflemeje ìHHee menpe Deesueeb[uee neslee.
6, meg©®eer , meble peveeyeF& HeLe, efJeuesHeeuex (HetJe&), cegbyeF& 400 057

otjOJeveer ë 26147363
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It is always good to see how others view our

predicament, all the more so when the

commentator is a veteran and perceptive

journalist like John Maddox, and commentary

comes at a time when our country is at one of

the water-sheds of history.

The tone of the 20-page special feature in a

recent issue of Nature (12 April, 1984), written

by its Editor, John Maddox, with contribution

from Vera Rich, is set by its title : “Science in

India : Excellence in the Midst of Poverty”, and

his bias is made explicit in the inset entitled

“India’s Inheritance of Ambivalence,” where he

States : “Among developing nations, India has

by far the best chance of succeeding. The doubt

is not whether but when. The country’s greatest

asset is not its natural resources (which are

nonetheless vast) but the ingenuity and

articulateness of its people” (emphasis added).

In search of clues to an answer to this

question, Maddox has obviously visited a large

number of our institutions – as many as 20 of

these are subjects of some discussion in the

survey - and talked to a large number of people,

from the Prime Minister downwards. The result

is an impressionistic macro-view; painted with

broad - sometimes sweeping-strokes, and

punctuated by snapshots of institutions and

individuals, often in a journalistic style (for

example, scientist X, people say, “can get away

with murder”). One finds the familiar

formidable difficulties listed : population,

poverty, illiteracy, cultural and geographical

diversity, multiplicity of languages, the problem

Why Aren't We Doing Better?
Prof. B. M. Udgaonkar

of centre-state relationships. There is credit for

achievements (“many in India overlook what

has been accomplished”): the green revolution;

the space programme; urban prosperity; the

ability to gear up quickly to new challenges like

Antarctic research or ocean research, including

work on deep-sea poly-metallic nodules; the

islands of excellence; the fact that the principle

of democracy and the conviction that science

and technology (S & T) are indispensable for

development continues to be upheld; and the

vast S & t infrastructure, ranging Over wide

fields, that has been built up.

It also brings out the weaknesses,

vulnerable spots, and failures of the system : the

gap between what could be and what is. For

example, the sad situation that diseases

banished elsewhere are still common and the

inadequacy of immunisation programmes: the

contrast, between rural poverty and high

technology; the coexistence ‘of success stories

in some sectors of the system with sheer

inefficiency in others (as represented, for

example, by the situation that “the Indian

telephone system is apalling, and a bizarre

impediment to efficiency”); the tendency to

spread resources thinly, which is “a recipe for

doing everything a little less than excellently”;

“the peculiar difficulty that first-rate institutions

are so few as to be a veneer that barely conceals

the prevalence of the second-rate”; the poor pay

‘of scientists; other impediments like a

hierarchical system and the non-delegation of

authority to spend even relatively small
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amounts, from which, scientists suffer in many

institutions, especially in the universities; the

problems of university structures, in general; the

enormous brain-drain from “the splendid

institutions of higher learning in science and

technology”, (“IITs are India’s most generous

gifts to the United States”).

“But what’s new in what Maddox tells us-

something we didn’t know already?” ask my

scientist friends. “Isn’t the writeup too

journalistic? Should we not have, expected

Maddox, a frequent visitor to India, with .easy

access to individuals and institutions, to go

beneath the surface .and provide a more

analytic survey? Why these snap-shots of some

institutions, taken in the style of a journalist who

listens to some impressarios and does not look

beneath the gloss presented by them?”

We do not agree. An indepth review of this

kind would require an army of experts in the

relevant areas, and had better be done by us

ourselves. In fact, instead of  the self-flagellation

which Seems to have become a’ national

‘pastime, we would do well to carry out a

Strength Weakness Opportunities and Threats

(SWOT) analysis, ourselves, sector by sector and

institution by institution preferably by insiders,

with the help of a few outside experts.

To us, the macro-view presented by

Maddox is more important than the details - the

details merely serve to provide a flavour of,

certain components of our system. Especially,

the strength of the system that he sees, is often

missed in our country, even on the part of the

makers of policies and decisions - the decisions

in favour of foreign collaboration in particular,

Science-based success, for which India has

been striving since Independence, seems to him

to be within our reach. One can almost hear

him asking in exasperation : When will these

people recognize their strengths and

potentialities, and learn to organise themselves

more effectively, and gear themselves not only

for a purposeful, attack on poverty at home, but

also for a substantial participation in the

competitive international market of technology-

intensive goods, as Japan has done’! And do they

accept that there are and will always be two

Indias - a developed third that is comparable

with developed countries, juxtaposed with an

underdeveloped two thirds, with very little

interaction between the two? He does not

attempt to provide what he calls “a

presumptuous answer” to the, question, “Why

aren’t we doing better?” He merely points out

that the question is being raised elsewhere too -

in UK, W Germany, even in USA, and leaves it

to us to seek the answers.

While raising such questions, explicitly or

implicitly, Maddox provides a far better

perspective than is seen in some of the, dismal

correspondence on Indian science that has

appeared recently in the columns of Nature. The

reason is obvious: Maddox is not an emigre

Indian who has to rationalise his decision to stay

out of India by painting the Indian scientific

scene, with a black brush - one of these thanks

Providence on behalf of the world at large that

Einstein was not born in India! Nor does he have

to react defensively, like many insider. An

outsider, he can draw upon the perspective that

he has gained over the years as the editor of a

prestigious journal. ,

I have a feeling that perceptive foreigners

are able to see our potential and growing

strength in S & T somewhat better than we are

willing or able to do ourselves. I am reminded

of Abdus Salam’s prophesy that India will

emerge as a technological, superpower by the

turn of this century and, of recent article, by

Bertrand Goldschmidt on Indian Nuclear

Problems (Physics News volume 14, 1983), in
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which he. evoked the possibility that India may,

in the not-too-distant future, start exporting

heavy-water power reactors - a sobering

backdrop to the current public discussion of the

problems of our atomic energy programme, of

our heavy water plants in particular.

It is not my intention to claim that a foreign

observer like Goldschmidt or Salam or Maddox

is more objective in his assessment than most of

us. But could it be that we are too close to the

scene, or too involved with components of it

and, overwhelmed by the immediate problems

and frustrations, are unable to take an objec-

tive view? To see the wood rather than the trees?

Why, did it need an Attenborough to produce

Gandhi?

It is interesting to note that Maddox does

not, share the prejudice of many commentators

from the West, that what they call “elitist

institutions”, or our Government’s pursuit of

space application and nuclear energy, are to be

considered a laxury in the midst of poverty,

squalor and needless death. He sees the logic of

these pursuits. On the other hand, he does not

seem to understand the logic of our of repeated

policy of self reliance which he thinks is a recipe

for spreading resources thinly and thus for doing

everything a little than excellently.

In the brief space available, I can only

delineate the directions in which we have to

move if the nation is to realise its S & T potential

and bridge the gulf that separates the two Indias.

These may be pertinent at a time when the

seventh Five year Plan is on the anvil.

First of all, one looks in vain in the

documents of the Planning Commission for a

definition of the kind of Indian society that our

decision making elites would like to see emerge

by the year 2000. There is too much ambivalence

A bold vision and a phased action programme

calculates to realise the objective in the course

of three Plan periods, with resource allocations

commensurate with the magnitude of each task,

is urgently called for. This would no doubt call

for structural changes and a redefinition of

many priorities. S & T planning will have to be

integrated into this socio-economic planning

process. Such integration has been talked about

for at least 15 years, but is hardly in evidence.

The tragedy of the first S & T Plan prepared by

the NCST in 1973 haunts our memories. Yet

there continues to be a big gulf that separates

economists and other social scientists from S &

T. One has only to see the presidential address

of Kamla Prasad at the 66th annual conference

of the Indian Economic Association under the

title “Planning in India : Some Basic Issues

Relating to Operational and Strategic Aspects”,

and the Sri Ram Memorial Lecture of Man

Mohan Singh, under the title “Quest of Self.

Reliance”, both delivered in December 983.

Neither of these seem to consider S & T an

(important) ingredient of the issues involved at

all.

One may of course point out that addresses

of many eminent scientists do not show an

awareness of socio-economic problems. True

enough. The point is that unless the gulf is

bridged, the whole process of planning itself will

get distorted and discredited - because in the

absence of a clear-cut strategy for building up

our S & T muscles in the context of economic

targets . and purposefully using the strength

developed to fulfill them, neither S & T nor the

. economy can progress. The Planning.

Commission too, and most of the economic

ministries, continue to be poorly equipped for

the tasks involved.

Secondly, we need a greater resurgence of

a nationalist or Swadeshi spirit. reminiscent of

the . freedom struggle with its boycott of foreign

goods. One sees foreign collaboration lobbies
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operating every where, and self-reliance getting

severely eroded. A senior technocrat once

remarked to us: “In Delhi one sees many

American Indians. French Indians, Russian

Indians but very few Indian Indians.”

There has to be a close nexus between the

relevant ministry, the public sector and the R &

D laboratories to create new technologies and

to absorb and improve upon imported

technologies (SR Valluri SCIENCE AGE,

January 1984), with the objective of using the

vast Indian market as a spring-board for

exporting selected technologies and their

products. Electronics and telecommunications,

heavy electricals, fertilisers and petro-chemicals,

oil exploration and production technologies

would be some examples. in view of the fact

that tens of thousands of crores will be invested

in each of these sectors in the next 10-15 years.

We need our own equivalent of the famous MITI

in Japan. There is also a need to absorb the

discipline demanded by modern technology and

a far greater emphasis on quality control,

efficient operation and preventive maintenance.

Among the things we have to learn from the

oft-mentioned example of Japan is a justifiable

national pride.

And what about the educational sector?

The really tertiary sector of education (post-

graduate and doctoral) has to be delinked from

the mass education sector including the first

degree. One must move progressively towards

academic autonomy to all colleges by the year

2000, so that there may be greater quality

consciousness and accountability and

experimentation and innovation in the collegiate

system which has become the Achilles’ heel of

the university system. Any new college that is

started should be planned in such a way that it

could be autonomous form the beginning. The

fiction of university control of colleges through

inspection affiliation and common examination

had better be discarded forth with.

Once undergraduate colleges are suitably

delinked from universities and the

undergraduate examination are transferred to

Boards (as had already happened first for

matriculation or SSC examination and then for

the HSC examination) Universities or their

departments will have to be strengthened

selectively and provided with suitable structures

to enable them to become comparable with the

more successful national laboratories in the first

instance, and then with universities like Oxford

or Cambridge, Berkeley ‘or Princeton, by the

year 2000. A pipe-dream? Why should it be?

I am sure that once a new vision of

resurgent India is operationalised, the challenges

presented in the new vision will reverse the

brain-drain.

All this no doubt calls for changes in the

prevalent value system in our society, various

structural changes at a variety of levels, and

determined efforts in spite of the vested interests

involved. A tall order? Not if we reflect that

nothing Jess than our. survival as a nation is at

stake. The key question is, do we have the courage

to take off? The alternative is to resign ourselves

to slide back from the crest of the watershed.

There is no third alternative, and there are

no soft options.

Prof Udgaonkar, senior professor with the Tata

Institute of Fundamental Research, Bombay, is well

known for his original contributions in the field of

physics of elementary particles, with special

reference to the Regge Theory and Bootstrap

Dynamics. He has also been a member of the

University Grants Commission and special adviser

to the deputy chairman of the Planning Commission

(Reprinted with thanks from

“Science Age”, June 1984)
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During Professor Abdus Salam’s recent visit
to Bombay, on 10 and 11 January, 1981,

Professor Salam and Prof. B. M. Udgaonkar had
extensive discussions on a range of issues
relating to the scientific and technological
capability building in the developing countries,
The discussions covered the scientific disparities-
past and present between the North and the
South, the problems of isolation and of
institution building, the role of basic research in
developing countries, the importance of building
Centres of Excellence located within developing
countries, problems encountered in the North-
South dialogue, and the importance of the
developing countries depending on their own
resources and working out collaborative
programmes, amongst themselves. The
discussions were arranged by Times of India,
Bombay, and a part of these was published in
Times of India, 25 January 1981.
BMU : Prof. Salam, I would like to discuss
with you a range of issues relating to the
scientific and technological capability building
in the developing countries. Perhaps we can
begin with one of the recurrent themes in your
lectures and writings-what you have called “the
cycle of scientific disparities.”
Salam : Yes. We were the leaders in sciences
at one time but we lost the lead. It was lost
mainly because of isolation. It is incredible how
the Hindus were isolated quite early. The
Chinese destroyed all the boats so that they
would not come into contact with the outside

Science and Technology

capability building in developing

countries-some issues
A Dialogue between ‘Prof. Abdus Salam and Prof. B. M. Udgaonkar

world. The Japanese resisted all incursions until
Commodore Perry forced them to ‘open up’, I
have found recently that during the mediaeval
period the Muslims also cut themselves off. They
were really at the top at one time, before the
13th century. In the 12th and 13th century, the
Westerners avidly sought the science from the
East, translated it, mastered it, and started
improving upon it, but we did not do the
converse.
BMU : Why has this happened ?
Salam : There are deeply internal causes apart
from the external ones. I think in the world bf
Islam, the theological and Sufistic movements
took men’s minds away from that sort of endea-
vour altogether. This is my feeling, but a lot of
research is needed for a better understanding
of what happened. In any case, the fact of
isolation is totally indisputable. The Portuguese
developed a new style of navigation which did
not follow the coast or the ocean currents-as did
the old style of navigation. They went by cutting
across the currents and came to India, but we
made no attempt to pick up the new
navigational advantage, or the science which
was behind it. Another example: Maharaja
Jaisingh was a remarkable man. He tried to
correct the old astronomical tables compiled in
the 15th century, and he did correct serious
errors of the then Western tables for eclipses of
the sun and the moon. But he made no attempt
to learn the theories of Galileo.
BMU : Yes. Also, while planning and
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constructing his observatories (Jantar-Mantar),
he did not take cognisance of the discovery of
the telescope.
Salam : Yes. He was totally unaware of the
telescope. But, perhaps we cannot blame him
for that, because telescopes in observatories
came a few years later, after his death. However,
the theories of Newton did exist. He was not
interested in. them.

There was also a certain degree of
arrogance amongst us. Our people became
extraordinarily introverted and arrogant. The
British Ambassador at the court of Ottoman
wrote in 1800 A.D.: “No one has the least idea
of navigation and the use of the magnet. Travel-
ing, that great source of expansion and improve-
ment to the mind, is entirely checked by their
arrogant spirit and by the jealousy with which
intercourse with a foreigner is viewed in a per-
son not invested with official character. Thus,
the man of general science is unknown. Any-
one but a mere artificer who should concern
himself with the founding of cannons, building
of ships or the likes, would be esteemed to be a
little better than a mad man. They like to trade
with those who bring to them useful and
valuable articles without the labour of
manufacture”.
BMU : Unfortunately, the same sort of attitude
with regard to import of manufactured articles
and technology persists in the developing
countries even today.

Coming back to the shifting of the centre
of gravity of intellectual pursuits, especially in
science, one finds certain shifts even in modem
times: e.g. the centre of gravity of scientific
research in the 1930’s was in Europe, to a con-
siderable extent in Germany. It then shifted to
USA. More recently, the Europeans have made
very deliberate efforts to reestablish a European
identity by creating several European Agencies.
For example, the European Nuclear Research
Centre (CERN), the European Space Agency,
the European Molecular Biology Organization,

and various European research journals. With
these efforts, they have succeeded to a
considerable extent in shifting the centre of
gravity towards themselves. There have also
been, in the industrial field, mergers of small
corporations into large ones, sometimes across
national boundaries, and joint ventures and
other reorganizations so. that they may be able
to compete with the American corporations-to
meet the American challenge. Do you think that
these developments have any lessons for the
Third World?
Salam : Yes. If a deliberate effort is made in a
concerted way by the Third World, we can
equally win back, if not the supremacy, at least
some sort of equality and decency.

When I go to a hospital and ask for medica-
tion for saving my life, it always enters my
thoughts whether this potent medicine has
anything to do with our fathers or forefathers.
Did we make the slightest contribution? Do I
have the right to accept it just because I can pay
for it, or because those people are kind enough
to let me have it? One’s self respect and decency
suffers. I feel amazed that other people do not
suffer in the same way. We have such a habit of
begging. Our ambassadors go and say “You
must give us technology, because we are
developing, and it is a moral right in the universe
that you should help the developing countries
with technology transfer.” God damn it. Let us
have some self-respect. Let us create something
ourselves.
BMU : I agree. I have always felt that there is
very little altruism in such matters, and that we
have to make deliberate efforts ourselves to build
up our own S & T capability. What are your
ideas about capability building ?
Salam : There are no two ways about it. We
have to spend money and efforts on these
matters. There is no reason why we should not
succeed.
BMU : For years, the developing countries
have been saying that they must spend atleast
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one percent of the GNP on R & D. But, even
here in India, R & D expenditure has barely
reached about 0.6 percent of the GNP. In other
developing countries, it is much less. On the
other hand, the developed countries spend 2, 3
or even 4 percent of their GNP on R & D.
Salam : Yes. But you are forgetting the absolute
amounts. India’s 0.6 percent of its entire GNP is
still a miserably small sum of money. The costs
of science are international. They do not
decrease because you do it in Bombay and not
in Trieste. In some ways, Europe may be
cheaper because of the availability of materials
and equipment nearby, and also experts nere
by; so that less efforts and money are needed in
order to transport them. We in the developing
countries are just not doing enough.

I am also more and more worried about
science percolating to the masses. That is as
important as getting the cream of science and
technology. Both are important-one is no
substitute for the other. If you really wish to
build a base for science, you have to do it.
BMU : This is what Panditji used to call the
generation of scientific temper.
Salam : May be, he was ahead of his time!
BMU : Even today, scientific temper is not
particularly conspicuous even among the
decision makers.
Salam : It looks to me that you have begun to
have people in high places who are scientifically
trained.
BMU : Yes. There are some scientists taking
up secretarial positions in the Government, but
they are up against odds because the
methodology and the imperatives of scientific
planning, and the discipline which they imply,
have not yet been appreciated and imbibed by
the system as a whole.

With regard to generation of scientific
temper among the masses, there are some begi-
nnings of popular science movements in India.
There is already a rather powerful movement
of this kind in Kerala-the Kerala Sastra Sahitya

Parishad. There is also the beginning of such a
movement in Maharashtra: there is a group of
committed young people who call themselves
“People’s Science Movement”.

Have you any suggestions to make science
percolate to the common man?
Salam : We have to get the co-operation of all
types of people. Let me not talk about India. In
Pakistan, I have been trying to interest the
scholars of Islam. Religion is a very, very
powerful, potent force, and so far as Islam is
concerned, science has been emphasized again
and again as a method of acquiring knowledge
- I think the same is the case with the Hindu
scriptures. If we can get these people in religious
seminaries to take up the movement of science
on our behalf, it may help. On the other hand,
to get them into this way of thinking is not an
easy job.
BMU : Would it also imply that the scientists
must not confine themselves to the walls of their
laboratories and universities, but take interest
in social problems, especially those which can
help the penetration of science into the society?
Salam : What you referred to a moment ago,
scientific planning and methodology, that is the
heart of the matter.
BMU : That would be at a rather sophisticated
level. The other problem we talked about is at a
more general popular level.
Salam : Yes. For example, in our countries we
use the human labour inefficiently. The sweeper,
for example, is using a methodology which he
learnt as a craftsman generations ago, and he
has never had the opportunity or the time, or
thought for himself, how to improve his way of
doing things. You will have to get down to that
level.
BMU : True, but unless people who have a
scientific training and way of looking at things,
interact with such people and educate them to
look at their own occupation in a different light,
we cannot change them. Could we?
Salam : That is the heart of the matter.
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BMU : Let me now turn to the international
efforts in the matter of S & T for development.
In your article “Ideals and Realities” published
some years ago, in the Bulletin of Atomic
Scientists, you had referred to the 1963 UN
Conference on the Application of S & T for the
Benefit of Less Developed Areas. At that time,
the developing countries had pressed for the
creation of a World Science and Technology
Agency-a Technological Development Autho-
rity -supported by an International Bank for
Technological Development. This proposal was
turned down by the developed countries. Do
you think that the UN Conference on Science
and Technology for Development (UNCSTD),
which was held in Vienna in August 1979, has
made any progress?
Salam : The whole UN system, quite honestly,
has been vitiated totally by numerous factors. I
was a member and then the Chairman of the
UN Advisory Committee on Application of
Science and Technology to Development
(UNACAST). We drew up a World Plan of
Action for S & T. After three meetings, I said: “
Gentlemen, we should disband. All that we
could do has been done already. We were asked
to write a report, which has been written. We
cannot supervise any action.” But UN
committees have a life of their own. The
Committee did nothing of any significance
afterwards, except for preparing for the 1979
Conference: and that was a fiasco.

I think the developing countries have to
forget about the rich countries. They are simply
not interested in us. May be the climate will
change, but I see no signs.
BMU : I very much share your feeling.
Recently I was discussing this problem with an
eminent visiting educationist from the rich
North, and he frankly remarked that, except for
its oil resources, the Third World just does not
exist for these people. There is however an
important implication-that the developing
countries must work together. There has to be a

greater economic co-operation among
developing countries (ECDC), and much greater
technical co-operation among developing
countries (TCDC) too. But these have yet to take
off.
Salam : We have not even formulated the
concept in detail. We have never formulated
joint projects among developing countries.
BMU : Do you feel that in order to make
meaningful progress beyond the rhetoric of
ECDC and TCDC, the developing countries
need an equivalent of the OECD, with its own
Secretariat? This secretariat should have a
strong S & T component so as to convert what
appears like a rhetoric into a serious action
programme. It should also provide an intellec-
tual, analytical backing for the North-South
dialogue which has run into a stalemate.
Salam : That will be a good idea. We must
recognise that we must take our own steps.
BMU : One notices another problem. If we
succeed in creating an institution, which does
the same kind of basic research as done
elsewhere in the world, and of comparable
quality, our ‘ friends’ criticize it as a transplant
from outside, and ask “ what is it doing for your
society?”. They would rather have a transplant
of our bright young people into their society
than a transplant of such institutions into our
society.
Salam : Fortunately, India has come to a stage
where it can really look at science and
technology in a meaningful and all-embracing
way. Unfortunately, that is not the situation in
the rest of the developing world.
BMU : Well, India itself could have done much
more in the last three decades, with more
purposeful planning for and through S & T. In
any case, what India has been able to do, could
certainly also be done in smaller countries,
where necessary on a regional collaborative
basis. Would you agree ?
Salam : There is a very practical difficulty-a
region does not exist in the minds of people. Take
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Latin America for example. It is reasonably
homogenous; yet an Institute in one country is
not subscribed to by other countries. The Latin
American Centre for Physics, therefore, has not
been able to take off. In sociology, the first law
is “hate thy neighbour”.
BMU : Who would have thought a couple of
decades ago that the Europeans would be able
to forget their traditional rivalries and
animosities and get together in so many co-
operative programmes as they are doing today?
I hope necessity will force the Asians, Africans
and Latin Americans to co-operate also-and that
this will happen before long.

I want to come back to the question of aid.
and technical assistance. There exist analyses
made in the Northern countries themselves, that
through the so-called ‘aid’ programmes, they get
much more out than what they give that they
are themselves the real beneficiaries.
Salam : Yes. But no one accepts this outlook in
our country-so much so, that my son who is
reading economics at a university college has
been brainwashed from the opposite point of
view. Though he is a Pakistani boy, and is my
son, and I had given him all my writings, he
firmly believes that the whole aid is being
wasted. This is what he is learning as an
economist.
BMU : How do we get out of this situation ?
Salam : I think our economists have to do some
basic homework. There was Keynes, who wrote
so beautifully, with such martialling of facts,
that he was able, slowly and gradually, to get
across his point. To my knowledge, there is no
such intellectual work at all for the New
International Economic Order.
BMU : I thought people like Samir Amin have
done some very useful analysis in this regard. I
have also seen some documents from the Third
World Forum. I agree, however, that there is
not enough work-and even less appreciation of
these problems in the Third World countries,
especially among the decision makers

Salam : I believe-without any evidence, but I
hope it will be found-that in aiding the
developing countries, the rich countries will be
aiding themselves in solving their present serious
economic problems. If an integrated approach
could be shown to work, if they are made to see
that helping us helps them as well, then their
self-interest will be aroused. If this belief can be
supported by solid work like that of Keynes, we
should win the battle in a few years. I had, in
fact, wanted at one time to hold a Workshop
on the New International Economic Order at
Triests, just for this reason. Unfortunately, I
could not get enough funds. I hope I am not
arrogant, but I feel that we physicists and
mathematicians, because of our training, have
much clearer comprehension of these global
problems and of what is needed, and we could
make a logical case better than any pro-
fessionally trained economists. Remember that
Keynes was a mathematician.
BMU : What one finds in the North-South
dialogue is, that the North continues to consider
it as a zero-sum game, and therefore it is not
willing to give much by way of financial or
technical , assistance’ except in a marginal
fashion. On the other hand, the South is barely
getting out of the phase of rhetorics. The Willy
Brandt report does try to bring out the fact that
the development of the South is in the interest
of the North itself, and suggests various
measures in the common interest of both. I find,
however, that the Brandt report has either been
ignored or severely criticised in the North.

I want to come back to the question of
homework by the South. I believe that even
though very useful work has been done by UN
Agencies like UNCTAD, there are obvious
limitations to any work done under UN
auspices. Therefore, more work has to be done
for the group of 77 by its own intellectual think-
tank. This is what I had in my mind when I
made a case for a G-77 counterpart of the
OECD and its various study groups. Today this
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is missing. Such a think-tank should, for
example, work out a strategy for S & T capability
building in developing countries at various
stages of development, with various types of
endowment, and with various sizes of
population. I do not see why any country with
a population of more than 4 or 5 millions should
not be able to develop to the same extent as
many of the small European countries. The
Vienna Programme of Action talks about
capability building in rather general terms.
These have to be operationalised. Don’t you
think that the time has come for the G-77 to take
such a step ?
Salam : I totally agree with you. In fact, it seems
to me that your Institute and our Centre at
Trieste could probably collaborate in starting
such a project together. The International
Federation of Institutes for Advanced Study
(IFIAS) could have done this. Though I was one
of its founding fathers, I now find that it has
become far too committed to other matters.
Something similar has happened with the UN
University also, on whose foundation committee
also I had worked.
BMU : What I notice about many of these
International endeavours is that these
organizations, even-though conceived
differently and idealistically, with the hope that
they would help the developing countries,
eventually often tend to project the developed
countries’ point of view.
Salam : Yes, with a few developing countries
as guineapigs.
BMU : I am afraid this is the kind of thing that
is happening.. For example, I was very much
dissatisfied with the State of the Planet Report
made by the IFIAS. One could and did make
comments on the draft, but ultimately the
Report retains a certain character which very
much projects the Northern view of the global
problems. I noticed a similar thing about the
International Foundation for Science (IFS). I was
at the founding meeting of the IPS with you. At

that meeting, I tried to make a plea that if the
IFS confined itself to giving grants of 5,000 or
10,000 dollars here and there, it will not solve
the problem of scientists in the developing
countries such assistance will not help the
growth of viable scientific programmes. It will
only increase the dependence of the developing
country scientists. They were expecting to raise
rather large funds for the IFS, and I tried to
suggest that they should set apart at least half
the amount for creating Centres of Excellence
located within the developing countries. To my
dismay, I found that they did not take any
interest in this idea at all.
Salam : They could collect only a few million
dollars, and. this was .not enough to create
Centres of Excellence.
BMU : That may be so, but even in those
discussions at the meetings at Stockholm, which
were at an idealistic level, where much larger
amounts were talked about, and one was trying
to project the perspectives of the IFS and the
funds needed in the light of the perspectives,
there was just no interest among our friends
from the North in creating such Centres of
Excellence.

As I think the IFS is one of the few
organizations which still has the potentiality of
thinking along these directions.
BMU : Do you think so? I did not get any
response then. I would be happy if their attitude
has changed.
Salam : In agricultural research, they are doing
good work around the world. There is a recent
proposal to have another branch of IFS in
Canada. But funds are a real problem. IFS does
not have more than a million dollars. It may take
another 3 years to get another million. It is so
difficult to raise funds.
BMU : Because it is so difficult to raise funds
on the scale required to create Centres of
Excellence, one ends up by merely giving grants
of 5,000 or 10,000 dollars a year here and there.
Such amounts are really like a subsistence
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allowance. They are no more than palliatives.
Such programmes do not touch the core of the
problem!
Salam : Yes. They merely enable scientists to
survive.
BMU : They do not help to create viable local
centres or the confidence which goes with the
creation of such Centres of Excellence-the kind
of confidence, for example, which one finds
coming out of the TIFR. I believe that such
Centres must be created on a large scale in our
developing countries. Very probably we cannot
expect much help for this purpose from outside.
Salam : For such Centres, I think we in the
developing countries have ourselves to make up
our minds and find resources. Recently, I visited
several Latin American countries and tried to
persuade them to establish not regional, but
international institutes-Brazil, Mexico, Peru,
Venezuela.. An International Centre on
Alternative Energy is contemplated in Brazil.
Mexico is setting up a Centre. In Peru, I have
suggested to them to set up an International
Centre for Mining Technology, and the new
Government has accepted it. A Centre for
photovoltaic in Colombia. Venezuela is setting
up a Foundation which will guarantee a
substantial income for a multi-disciplinary centre.
I am trying to persuade the other OPEC countries
to get interested to set up similar centres. A centre
for fundamental research has been announced
by the President of Sri Lanka. I am sure similar
suggestions for national or international centres
will come from other countries of Asia and Africa
which I will be visiting.
BMU : What this implies is that we need to
create Centres of Excellence in various areas of
S & T, located in the developing part of the
world, and financed, largely, if not entirely,
through the resources of the developing world
itse1f
Salam : Resources of the country. I have taken
the view that such centres should be
international in character, and not regional,

with international staff and visitors, but largely
financed by the countries themselves. That is the
only way to create the type of confidence you
were talking about
BMU : And then build network arrangements
among these centres.
Salam : Absolutely. It is a great tragedy that
the UN University, created for such a purpose,
has not taken any initiative in this at all.
BMU : By the time such concepts like IFIAS
or the UN University get off the ground, they
get utilised by the existing system in its own way,
for its own purpose, and they get distorted. We
do not seem to be paying enough attention to
see that the distortion does not take place; or
are we powerless?
Salam : Partly, we are powerless; partly, we
are busy men. Having pushed an idea, one often
does not have the time and the energy to follow
up. I think the only thing to do is to place the
idea in the hands of people who hold similar
views. If that happens .the organizations will
survive, otherwise not.
BMU : Yes, you need people with a
commitment to follow up.
Salam : Coming back to the point you made
earlier about the New International Economic
Order and the need for think-tanks in the
developing countries, can you think of some
institute in India which would be doing this?
This would involve a mixture of the economics
community and of the physical and biological
sciences community as well.
BMU : While there are various institutes of
economics, I am afraid I cannot think of any
institute which deals with these global problems
in depth, and in the broad perspective that we
are thinking of.
Salam : This is a tragedy. However, it takes a
long time to get somebody to listen to it-to
persuade people to build new structures. If there
is some existing structure which could be streng-
thened, the process could be much more econo-
mical and faster.
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BMU : The problem I find is that while
countries like ours have certain aspirations with
regard to science, and certain expectations from
S &; T, one misses a long term perspective, and
an analysis of all the implications of S &; T capa-
bility building and self-reliance, both for internal
policies and external policies, including the hard
political decisions that are often necessary. This
kind of thinking is barely beginning, I feel.
Salam : I think you are lucky in India.
BMU : May be more lucky than other countries.
But even here one finds that it is a painful process
to convince the decision makers that we need
to think in a long term perspective and must
not allow ourselves to be just pushed around
by immediate problems. Planning, particularly
in the domain of S &; T, is not as strong as it
should be.
Salam :: The problem in the developing countries
is not merely that the expenditures on S &; T are
inadequate; even more important than this is the
will to utilize science and scientists in every
sphere of national development.
BMU : Let me come back to the importance
of basic research for developing countries. One
finds that many friends from the North, and
even , experts’ from the UN Agencies, often
advise the developing countries that basic
research is not for them; that since they have
enormous problems in relation to basic needs
which need to be solved urgently, they should
concentrate only on them and not try to build
institutions of basic research, whose benefits will
be seen only after a long time. I have seen this
kind of point of view being projected again and
again at international forums-Pugwash,
UNESCO, UNDP, UNCSTD and so on-and one
has had to counter it strongly.
Salam : Yes, and our own people get
brainwashed. I am reminded of the concept of a
‘supermarket of technology , which was
promoted by Blackett. We must not forget that
technology in the conditions of today, cannot, in
the long run, flourish, without science flourishing

at the same time. One part of the development
without the other is meaningless. This is really
the crux of the problem. But they don’t seem to
see the point. I think you know the famous
remark made to me when I suggested the
creation of the Trieste Centre at the IAEA in 1962.
One delegate put it very clearly: “ Gentlemen,
Professor Salam is asking for a Centre of
Theoretical Physics. Theoretical Physics is the
Rolls Royce of Sciences. But what these men need
is nothing more than donkey-carts”. So it is the
donkey-cart which they think is good enough for
us. But donkey-car unfortunately, can take you
only part of the way, not the whole way. And
then the discrimination which needs to be made
between one donkey-cart and another -that
comes only by knowing about the Rolls Royces.
Basic research provides the nation with such
discriminating people. It is the class of
discriminating people who have to be en-
couraged.
BMU : And basic research creates a culture
of science in the country. Otherwise, one has
just a borrowed culture, and imitation-in
technology and other areas.
Salam : Absolutely. Japan, for example, has a
very strong. scientific community-more than in
the West. Compared to Japan, some of the
European country are illiterate.
BMU : Right from the beginning of the Meiji
era, Japan has laid emphasis on the creation of
such a broad basis for science and technology
Salam : A recent report of the US National
Academy of Sciences bewails the fact that ten
years from now, USA may be left behind. One
finds them bemoaning that they are no longer
undisputed number one in the world of particle
physics.
BMU : May be this is because of the concerted
efforts of Europe, to which I referred earlier.
Salam : Yes, but you may ask, why are the
Americans not happy being number two? Why
has it always to be number one for themselves?
BMU : And why should the developing
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countries not aspire to number one or two at
least in some areas?

Let me pursue this question about basic
sciences a little further. As you know, there are
several scientists from the developing countries
who have done quite well in theoretical physics.
But there are very few in experimental physics.
This gives rise to a lop-sided development. One
may even say. that without close interaction with
experimental physics of a high order, it is
difficult to have theoretical physics of a high
order. So developing countries must build major
experimental facilities, e.~. accelerators for
nuclear physics, even if they are costly. In high
energy physics, developing countries do not
have even a local base from which to use
international accelerators like those at CERN or
Fermi Laboratory, leave alone a major
accelerator of their own. They do not even dare
to think in these directions. Do you think that
time has come for us to embark upon a two-
prong programme? In the first place, to build
up viable teams of experimentalists locally, and
to support them on an adequate scale for
building. instrumentation that could be used to
carry out first rate experiments at one of the
accelerators in Europe, USA or USSR; and
secondly, through these efforts, to build a base
which can be used either for building a world-
class accelerator as a co-operative endeavour
among developing countries, or for joining as
partners in the world-wide collaboration project
on a Very Big Accelerator that is under intensive
discussion today.
Salam : I entirely agree with you. I have
recently been elected to the Science Policy
Committee of CERN. I would be very happy to-
I want to take up this question there.
Unfortunately, they always say, ‘you pay for it
and join’, and we are in no position to pay. What
I would like to suggest is that they should make
only a nominal charge for participation by
scientists from the developing countries. As far
as the CERN is concerned, this may not be easy

it is a political decision.
BMU : This reminds me of a letter I had
written several years ago to an eminent scientist-
friend at CERN, suggesting that in view of the
strong interest shown by bright young Indians
in High Energy Physics, and the fact that in
India they have no opportunity of interaction
with accelerator physicists, it would be very
helpful if CERN could provide financial support
to a larger number of young post-doctoral
Indian theoretical physicists, on merit, without
the numerical restriction that arises from the fact
that we are a non-member country. This was
found difficult to accept. As you say, it is a
political decision. Among the difficulties that
were pointed out to me was that the authorities
concerned “would not be easily convinced of
the fact that High Energy Physics is at present
the most pressing item in the poorer countries.”
Salam : They have now accepted the proposal
to have more scientists from non-member
countries. But they unfortunately make us
compete with the Americans. What I do at
Trieste is to give special privilege to the less
developed, and I want something similar to that
set up at CERN. You may know that Ledermann
also is planning to set up a little cell at Fermi
Laboratory to help the developing countries to
use the accelerator there. One has to keep on
pushing these ideas all the time.
BMU : I have been trying to push one idea
about a major experimental facility located in the
Third World and built largely as a co-operative
endeavour among developing countries-a TCDC
project. This is the proposal for a Giant Equatorial
Radio Telescope, and, associated with it, an
Institute for Space Sciences and Electronics. Its
design utilizes the experience of our radio-
telescope at Ooty. But it will be ten times more
powerful. Its design demands that it has to be
located at or very close to the equator. Its unique
features are that it will be an instrument at the
very frontiers of astronomy, and yet one that can
be built with the knowhow that exsists within
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the developing countries, and with relatively
modest investment-about 20 million dollars over
a five year period. And morever, it should have
immediate spin-off’s for the participating
countries in the form of competence building in
important areas of sophisticated technology, such
as microwaves and antenna systems,
communications including satellite
communication, and so on. The Director General
of UNESCO has taken interest in it. UNESCO
helped us to organize a Workshop and prepare
a project report. This has been done. The problem
now is of mobilising finances for it. The resources
at the disposal of the Interim Fund created after
UNCSTD are so measly, that one cannot even
think of making a proposal to them.
Salam : Yes, compared to the 2 billion dollars
per year the developing countries were asking
for at Vienna, the rich countries agreed to a figure
of only 250 mil1ion dollars as an Interim Fund
for two years, and I understand that only 40
million dollars have been pledged so far !
BMU : The situation seems to be much worse
than that. Of the 40 million dollars ‘pledged’ to
the Interim Fund, only about 10 million dollars
apparently are actually in the hand !
Salam : We are trying to persuade the Italian
Government to finance an international solid state
physics laboratory. This laboratory will act as a
sort of clearing house, not only of information
but for actual dispatch of small quantities of
materials to people who require them in the
developing countries-a kind of repository.
Secondly, it will do high quality research. Thirdly,
what is called ‘fatigue physics’-why devices fall-
will be a major branch in this laboratory. I know
your views, but the Italian Government will not
finance it if it is not built in Italy. Such a laboratory
cannot, by definition, be in a developing country,
unless some developing country takes a lead in
providing the resources.
BMU : Could you not persuade some oil-rich
country to finance it ?
Salam : The trouble with the oil-rich countries

is that there is very little awareness of science.
It is a long process, to infuse pure sciences
particularly. For example, I was recently
discussing with a leading nuclear scientist in one
of the very rich oil countries-one who shuttles
back and forth between his laboratory and a
major laboratory in the West. When I asked him
about the plans of his laboratory, he said he was
going to concentrate on solar energy, and there
too on the demonstration of devices under the
field conditions in the middle-East. , What about
fundamental physics?’ I asked. He made a very
interesting remark: ‘We in our country, by
tradition, have been traders and merchants. For
us, what is of importance is what can be of
immediate benefit to us. We are not interested
in basic sciences’.
BMU : And this is said by a scientist!
Salam : And he is their best scientist.
BMU : So it is going to be a long educative
process?
Salam : It is a long process, especially when you
have even indigenous friends using all types of
arguments. Our people have been so much brain-
washed! That is why, in my speeches, I am
putting a lot of emphasis on past glories. I am
pretty certain that the Arab nations have the
potential. Last time, when they were great, they
did take off in an enormous way. I have a feeling
that after ten years of reminding them of their
past accomplishments in science, by which time
they will also get tired of spending their money
on other pursuits, they may turn to the essentials.
The only worry I have is that they may have
exhausted their riches by that time. But I am not
despondent. We have some friends there. For
example, in Saudi Arabia, they are planning for
fusion research. But I have only 10 or 15 years of
active life. I do not know whether I will see the
fruits of all these preachings or not.
BMU : Well, if one did only those things
whose fruits one can see in one’s own life,
humanity would not have progressed very far.

( Courtesy, Times of India, Bombay)
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PUGWASH

What is Pugwash? Pugwash is an
international Non-Governmental

Organization (NGO) that was awarded a well-
deserved Nobel Peace Prize for 1995, sharing it
with its President, Professor Rotblat. Since its
inception in 1957, Pugwash has been bringing
together scientists, social scientists, and other
academics and distinguished people, covering
a wide spectrum of ideological and geographical
groupings, “to appraise the perils that have
arisen as a result of the development of weapons
of mass destruction and to discuss a resolution”,
a call given by the Russell Einstein Manifesto.
The R.E. Manifesto, the credo of Pugwash, was
issued in July 1955 and was signed by 11
distinguished scientists, most of them Nobelists.
It drew attention to the predicament of
mankind in very poetic language, e.g.

“We are speaking on this occasion, not as
members of this or that nation, continent, or
creed, but as human beings, members of-the
species man, whose continued existence is in
doubt....”

and called upon scientists to
“remember your humanity and forget the rest”.

Pugwash has been influential in
maintaining a continuous focus on global issues
of peace and security raised by the development
of weapons of mass destruction for over forty
years. Pugwash’s preoccupations during the
cold-war years were, however, largely with
arms control rather than disarmament, and
correspondingly with nonproliferation rather
than concrete steps towards elimination of

National Security -

Its International Dimensions :

Some Observations.
Prof. B. M. Udgaonkar

nuclear weapons. Pugwash thinking has been
largely North-centric (about two-thirds of the
members of its Council have always been from
the countries of the North, and a larger fraction
of the participants at the Conferences and
Workshops organized by it), but it has
sometimes been amenable to persistent
suggestions from other cultures, e.g. with
regard to a Draft Code of Conduct for
Technology Transfer, Guidelines for
International Scientific Cooperation for
Development, a timeframe for the elimination
of nuclear weapons. Pugwash started moving
slowly and haltingly toward the promotion of
the concept of a Nuclear- WeaponFree World
(NWFW), only after the end of the cold war,
around 1988. By 1993, it came out with its first
monograph on a NWFW. It took some more
years for Pugwash to realize the need to call for
a well defined time frame for achievement of
the objective of elimination of nuclear weapons.
This it did with its Quinquennial Statement of
Goals, in 1997 when a period of not more than
two decades was mentioned for the first time.

PUGWASH AND THE NPT REVIEWS

I was elected to the Pugwash Council and
Executive in 1987. My primary interest at
Pugwash until 1988 was in issues of science and
development. My serious interest in nuclear
issues was triggered by a draft Pugwash
statement for the 1990 NPT Review Conference,
which was placed before the Council for
approval, at the Council’s pre conference
meetings at Moscow at the end of August 1988.
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It was surprising to find a Pugwash draft
following the traditional approach of the
Nuclear Weapons States (NWSs) to NPT : It did
not address itself to the discriminatory provisions
of NPT, it was complacent with regard to the
lack of progress on the commitment made by
NWSs under article VI of the NPT’ and did not
mention the objective of a NWFW, nor the
logical inconsistency of the doctrine of nuclear
deterrence, firmly held by the NWSs, with a
nuclear non-proliferation policy. It did not call
for a time-bound programme for the elimination
of nuclear weapons, and yet it called upon
countries which had not joined NPT to do so,
“thus enabling NPT to become a universal
instrument of peace and security”! I raised strong
objections to the tone and content of the draft,
and suggested a revision. An attempt was made
by some of the veteran members of the Council
to have the draft approved without much
change, on the ground that there was now no
time to revise it substantially. It was clear that
they were not worried about the discriminatory
character of the NPT, and felt that the world
was safe in the hands of the five NWSs, and
agreed with the NWSs that it was desirable to
keep others out of the nuclear club, without any
commitment to a fading away of the club. Like
many others in the South, I could not consider
the world safe in the hands of the five NWSs,
knowing the behaviour of many of them (and
their NATO allies) during the colonial era, and
even more recently, as in Vietnam, or with
respect to Apartheid, etc.

After long discussions, where some
members of the Council supported my stand, it
was agreed that the Pugwash Executive would
finalize the Statement at its meeting at the end
of November in London, and it was left to me
to make a fresh draft. A reasonably satisfactory
statement, incorporating some of the concerns
expressed by me as also the relevant
recommendations, was finalized and issued on
30 November 1988. This final statement

included a strong assertion about the
fundamental incompatibility of nuclear
deterrence strategy with non-proliferation goals,
in as much as there is no logical basis for denying
the “right” to a nuclear deterrent to some States
while according it to others. It also called for a
comprehensive action plan, with a specific time-
table, for stopping and reversing the nuclear
arms - race, and for a formal commitment of all
nuclear weapon States not to be the first to use
nuclear weapons. These objectives continue to
be elusive.

It was encouraging to note during these
discussions that though Professor Rotblat’s
immediate reaction to my opposition to the
original draft Statement was negative, he also
remarked that his own personal thinking was
similar to mine. He referred to a recent paper of
his, “The Elimination of Nuclear Weapons : Is it
Desirable ? Is it Feasible ?, “ which I had not yet
seen; but added that these were not the views
of Pugwash and that he was torn between his
own views and those of Pugwash.

The discussions on the Statement for the
NPT Review Conference had an impact on the
customary Council Statement issued after the
Dagomys Conference in September 1988, which
included, inter alia.
i) NWFW among the goals of Pugwash (For

the first time after being kept on the back-
burner during the cold war).

ii) an assertion that the policy of nuclear
deterrence was in contradiction with the
non-proliferation goals of Pugwash.
My proposal that one should include a

timeframe for attaining NWFW was rejected on
the ground that no one knew how to define a
timeframe notwithstanding that Gorbachov had
written to Reagan in January 1986 proposing a
broad timetable for the elimination of all nuclear
weapons by year 2000, and that Rajiv Gandhi
had presented to the UN Special Session on
Disarmament (UNSSOD-III) in May 1988, an
Action Plan for elimination of all nuclear
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weapons by 2010 AD.
The ambivalence of Pugwash at this stage

(Sept 1988) with regard to the goal of NWFW,
could be seen from the fact that the reference to
NWFW as a goal, and the above statement about
deterrence were missing from the Executive
Summary. When I raised a question about these
omissions at the next meeting, the reply given
to me was that one cannot include everything
in an Executive Summary !

It was clear that there were several under
currents representing different views and
interests at Pugwash. As Secretary General
Martin Kaplan remarked in his valedictory
address at the Dagomys Conference (1988),
there was tension at Pugwash between what
he called the “mainstream” or “realists” of the
Establishments representing the policies of the
government in power, and in the academic
circles, think-tanks and industry, and the
“borderland” or “idealists” whose ideas were
often considered as radical. The central question
at Pugwash was how to combine the realistic
with the idealistic approach. Correspondingly,
I often noticed a certain amount of ambivalence
at Pugwash, even among the veterans, which
got me worried.

The London meeting of the Pugwash
Executive (November 1988) also adopted a
Statement for the forthcoming Paris Conference
on the 1925 Geneva Protocol Against the Use
of Chemical and Bacteriological Weapons. The
original draft placed before the Executive had a
sentence: “the concept of retaliation in kind’ ,
used as a justification to retain chemical
weapons, has no logic in this age of overkill by
other means”! When someone pointed out the
implication of this sentence for those countries
which did not have this capacity for overkill by
other means, the sentence was quickly dropped.
But the draft again revealed the North-centered
thinking dominant at Pugwash.

Soon thereafter Prof. Rotblat decided to set
up a Pugwash Study Group on NWFW, and

invited me to join it. NWFW started becoming
the topic of one of the working groups at the
annual conferences from 1990 onwards. From
the next Pugwash Conference, I started
attending the Working Group on Nuclear issues.

I continued to press for a ‘time-bound’
approach to nuclear disarmament in another
context: the NPT Review and Extension
Conference, 1995. Having seen the reluctance
of the NWSs to start negotiations for
implementing article VI of NPT for 25 years, the
Working Groups on nuclear issues at the 1993
and 1994 Pugwash Conferences were not in
favour of an unconditional and indefinite
extension of the NPT beyond 1995. Most
participants in these working groups favoured
an extension for one or more fixed periods,
linked to the completion of explicit disarmament
measures within each period. In fact the
Working Group made this recommendation
unanimously in 1994, and observed that it was
wholly convinced of the necessity of extending
the Non-Proliferation Treaty beyond 1995, for
one or more fixed periods, and opposed to an
indefinite extension. The extension( s) must be
of a finite duration to prevent the permanent
categorization of some nations as ‘nuclear -
weapon States’ and the implicit legalization and
acceptance of nuclear weapons. One or more
periods of extension should be envisaged, linked
to the completion of explicit disarmament
measures.... Again the ambivalence of some of
the Pugwash seniors with regard to these
matters was revealed by the fact that while they
kept quiet when this unanimous
recommendation was being made after
considerable deliberation by the Working
Group, they opposed its inclusion in the
Council’s post-conference Statement. They
claimed that the Working Group was not
unanimous, that they had been opposed to it.
When I asked why they had not spoken out at
the Working Group, the reply was : “oh, we
knew that the Council will not accept this any
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way” !
What very much worried me was that these

were scientists high up in the hierarchy of
Pugwash, which was supposed to be the
conscience keeper of the scientific community.

SOME MORE REMARKS ON NPT

Before I leave the topic of NPT, I would like
to refer to a few relevant facts which should be
kept in mind in the context of the pressures that
continue to be applied on India for signing the
NPT :
i) talks have been going on between UK,

France and the European Union (EU) about
the possibility of the EU. in some way
acquiring nuclear weapons from UK and
France, and controlling them, for common
European defences. When I wrote to a high
functionary of Pugwash expressing
concern about such a proposal and
expressing that it would not only be a
backward step in the elimination of nuclear
weapons, but also be a serious breach of
the NPT, he replied that he agreed that it
would be a backward step, and that he was
strongly against such a prospect and would
fight it; but he “did not agree that a transfer
of French or British nuclear weapons to a
politically unified Europe of which France
or the UK would be part could be construed
as a breach of the NPT.” “In fact,” “he
added, “when the NPT was crafted, this
possibility was explicitly envisioned and
some countries joined the NPT on the
explicit understanding that such a
‘European clause’ be part of NPT” .
(emphasis added).

ii) it has been widely recognized that in a
nuclear war situation, the six co-user
NATO States where tactical nuclear
weapons of the USA (about 150-200 in
number) are deployed, and whose pilots are
being trained in the use of nuclear weapons,
would become de facto nuclear-weapon

States and can for this reason - among
others - be regarded as semi-nuclear-
weapon States. As Van der Sijde has
observed, “this is, in fact, not in accordance
with the NPT, and this situation has -
understandably come under increasing
attack by signatories of the NPT”.

iii) This situation may be considered along with
a Statement made by the U.S. Secretary of
State, Dean Rusk, to the Senate Foreign
Relations Committee on 10 July 1968, when
NPT was up for ratification in the US
Senate. Dean Rusk said that consultations
with NATO allies had provided the
understanding that the NPT “does not deal
with arrangements for deployment of
nuclear weapons within Allied territory, as
these do not involve any transfer of nuclear
weapons or control over them unless and
until a decision were made to go to war at
which time the treaty would not be
controlling”. (emphasis added). Taken with
the creation and maintenance of a certain
infrastructure for the use of nuclear
weapons in the NATO countries, including
training of their pilots, this would imply an
automatic war-time termination of two
important NPT obligations, namely Articles
I and II of the treaty. The implication of this
for the countries other than the 5 NWSs and
the NATO countries should be noted: While
the 5 NWSs and the NATO countries would
have nuclear weapons, the other countries
would not have any nuclear weapons to
deter them, if they have been already bound
by the NPT. Jan Prawtiz has recently
remarked that “the last part (of the Rusk
Statement) is disturbing: the NPT would
lapse in war-time. Sweden gave up its
nuclear option for a variety of reasons, but
one was that our European neighbours
would do the same. If that were so only in
peacetime but not in wartime when it
would be most needed, the Swedish
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rationale would lose value”.
I referred to van der Sijde’s observations
and the statement of Dean Rusk at a recent
Pugwash Conference (Sept 1999) and
asked: if the NPT is considered as becoming
inoperative and useless at critical junctures,
allowing Allies to acquire control of nuclear
weapons, why were countries like India
and Pakistan being pressurized to join the
NPT? A senior Pugwashite angrily replied
(!) that the statements of former officers did
not represent the policy of the US
Government, and any further discussion
was aborted!

iv) Matthias Kuntzel has expressed concern
about “the German Plutonium bunker at
Hanau, which contains at least 2,500
kilograms of Plutonium”. He points out that
“there is no legitimate future for that
Plutonium stockpile, because there neither
is nor will be any commercial plant in
Germany that could use it”, and recalls
Victor Gilinsky’s words: “A nation with a
store of separated Plutonium is a nation
with a nuclear option”. Japan’s situation
would be similar. And yet while there is so
much concern expressed in western
countries about the possible nuclear
weapon programmes of North Korea and
Iraq, one does not hear much concern about
the large stockpiles of Plutonium in
Germany and Japan!

v) A somewhat related question is : why is it
that it is wrong for an NPT member non-
weapon country (e.g. Iraq or Iran) to
acquire certain equipment from another
(e.g. Germany), but it is not wrong for the
latter to manufacture it ? Is it just a question
of trust, since most advanced equipment!
technology would be of the dual-use kind?
Then who decides who is trust-worthy? In
this context, one notes that the technology
control regimes like the London Club,
MTCR, Wassanaar arrangement are

essentially controlled by the industralized
countries and put restrictions on exports to
developing countries. Some of these
restriction go against Article IV of NPT.

vi) We are aware, from repeated reports of U.S.
Intelligence Agencies, of the on-going
China Pakistan collaboration in the area of
nuclear weapons (and missiles), which
contravenes Articles I and II of NPT. The
US has connived at it. The US Senate
Foreign Relations Committee Chairman,
Jesse Helms, has denounced President
Clinton’s record of fudging on China’s
nuclear and missile proliferation activities.
Zbigniew Brzezinski, National Security
Adviser to President Carter, in a recent
article, has remarked: “the US has never
followed a genuinely universal and non-
discriminatory policy of halting
proliferation. In fact, US policy all along has
been that of selective and preferential
proliferation....”

vii) The Nuclear Weapon States have shown
utter disregard for the Advisory opinion of
the International Court of Justice (ICJ) that
“there exists an obligation to pursue in good
faith and bring to conclusion negotiations
leading to nuclear disarmament in all its
aspects, under strict and effective
international control” (going somewhat
beyond the Article VI of NPT, in as much
as there is no link with general and
complete disarmament). They have
continued to vote in the UN General
Assembly against resolutions calling upon
them to start negotiations on nuclear
disarmament at CD.

viii) The NPT was never intended to be an
indefinite license for a two - tier world of
nuclear haves and have-nots, but embodied
a bargain in which while on one side, the
signatory have-nots agreed not to acquire
nuclear weapons, on the other side, the
NWSs undertook to pursue negotiations in
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good faith on effective measures relating to
cessation of the nuclear arms race at an
early date and to nuclear disarmament, and
on a treaty on general and complete
disarmament under strict and effective
international control (Article VI of NPT).
Their “solemn commitments turned out to
be a sham, as Professor Rotblat has
remarked. For 20 years after signing the
NPT, they competed intensively in
developing new nuclear weapon systems.
The total number of weapons tests carried
out by them was over 2000, and the nuclear
weapons stockpile of the NWSs actually
increased from what it was at the time
when NPT was signed (about 38,000) and
reached a staggering figure of close to
70,000 in the mid-eighties. Nuclear
disarmament is as distant as ever.
Development of new nuclear weapons
continues. Thirty years after NPT, and ten
years after the end of the cold war, some
32, 000 nuclear warheads still remain in the
world, almost the same number as when
NPT came into force. Even if the START
process gets implemented, USA and Russia
will still retain about 20,000 nuclear
warheads in the year 2007. And yet the
NWSs pressurize States which have not
signed the NPT to do so using a variety of
sanctions. - a sad example of “Do as I say,
not as I do”.

ix) This situation led Frank Blackaby, a veteran
Pugwashite, and a former Director of the
Swedish International Peace Research
Institute (SIPRI), to advocate what he called
“a peasants’ revolt” - a warning to be
issued by a sufficient number of States
party to the NPT, that given that the NWSs
are in violation of the NPT, they, the non-
nuclear-weapon States, will withdraw
from the NPT within two years, unless
NWSs agree to start genuine negotiations
designed to ultimately rid the world of

nuclear weapons. He added: “It is time to
think about rejecting a US - imposed treaty
unless the treaty can be made to work as
intended”.

CTBT

I now come to some correspondence I had
with a very high functionary of Pugwash in
February-March 1996, in the context of a letter
that the four officers of Pugwash had decided
to send to the Prime Minister of India, Sri P. V.
Narasimha Rao, in relation to India’s stand on
CTBT, at the CD. The letter expressed the fear
that” the proposal by the Indian government
that the CTBT should enter into force only after
a commitment to the total elimination of nuclear
weapons within ten years will result in the
failure to complete a CTBT”. It described the
CTBT as “an essential step on the way to the
total elimination of nuclear weapons,” and
asserted that “failure to complete the CTBT this
year would be a major set-back to the cause of
nuclear disarmament”. The Prime Minister of
India was therefore requested to modify his
approach to this Issue.

A draft of this letter was sent to me, and I
was asked to give my views on the draft, and
if” I would be willing to give it publicity in India
after it has been sent”.

In my reply to this high official of Pugwash,
I expressed my strong opposition to the sending
of such a letter. I pointed to the indefinite and
unconditional extension of NPT in 1995, dividing
the world permanently into’ nuclear-weapon
States’ and ‘nuclear-non-weapon States’, and
implicitly legitimizing and accepting nuclear
weapons. In this situation, I thought, Pugwash
must review the situation, and clarify its own
ideas on the approach to a nuclear-weapon-free
world. The CTBT could no longer be considered
by itself. Further, I was unable to see how one
could claim that an agreement on CTBT, as soon
as possible was an essential step on the way to
the total elimination of nuclear weapons, in the
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absence of an explicit time-bound commitment
to such total elimination, embodied in the text
of the CTBT. I pleaded that Pugwash should
not, by the proposed letter, appear to be
supporting a world-order in which the world
would be divided permanently into nuclear
haves and have-nots - a nuclear apartheid and
a technological apartheid accompanying it. I
added that any letter to the Indian Prime
Minister would be counter-productive, and
Pugwash should not throw its new-found
weight (arising from the Nobel Peace Prize it
had just received) on the side of the NWSs by
writing such a letter. It would thereby lose its
credibility in the Third World.

The four officers of Pugwash sent the letter
to the Prime Minister of India notwithstanding
my opposition (mid-February 1996). The
correspondence between this high officer of
Pugwash (P) and myself (BMU) continued for
a few weeks, in an effort to understand each
others’ position. It may be instructive to
summarize its salient features.

In the course of the correspondence it
became clear that the main differences between
our points of view related to the following:
1) I could not see how the CTBT was threatened

by the action of the Indian government in
linking it up with steps to eliminate all
nuclear weapons. To me it appeared to be a
mere assertion. If CTBT was an essential step
on the way to the total elimination of all
nuclear weapons, as claimed, then the two
had to be explicitly linked: why should then
there be a reluctance to do so ?

2) P thought that the 10 year period mentioned
by India was unrealistic. I pointed out that
Prof. Rotblat had himself asserted, in his
Nobel speech a few months earlier that “we
have the technical means to create a Nuclear-
Weapon-Free World in about a decade”.
Allowing for some 10-15 years for non-
technical political aspects, could Pugwash
support a period of 20 or 25 years? Could

such a period be considered by the
Government of India as a period endorsed
by Pugwash? There was unwillingness on
the part of P to agree to any such period as
realistic.

3) P said that dates for completion of the
process were not really meaningful. What
was important for him was the date for
starting negotiations for a Nuclear Weapons
Convention (NWC), an agreement by the
nuclear powers to sit down round a table
and discuss the terms of a NWC. He had
therefore been advocating that the NWSs
should agree to put the elimination of nuclear
weapons on the CD agenda. BMU reminded
that this call had so far fallen on ears that
had chosen to be deaf. Could he and
Pugwash therefore support the proposal
made by NAM (G-21) in the CD (in Mid-
March) calling for a decision by the CD to
establish an Ad Hoc Committee on Nuclear
Disarmament, to commence negotiations on
a phased programme of nuclear
disarmament for the actual elimination of
nuclear weapons within a specified
framework of time? No specific timeframe
was mentioned in this proposal. I added that
if Pugwash did not put its weight behind this
NAM resolution, which was essentially the
earlier Pugwash plea (1993-94) to give such
a mandate to the CD, I was afraid that the
credentials of Pugwash would be doubted
in the Third World, as also the motivation of
the Nuclear Weapons Powers in rushing
through the CTBT in its present form. This
suggestion also could not elicit a positive
reply.

4) P would not make this a condition for signing
the CTBT because he saw every such treaty
as a step in the right direction and part of
the overall programme. The sequence and
linking of steps, was important for BMU,
who was afraid that if the present
opportunity was not seized and an
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unconditional CTBT was accepted, the
NWSs will not be in a hurry to arrive at a
Treaty to eliminate nuclear weapons. On the
other hand, the other States would have
foregone their nuclear option for ever.

Soon later, the Canberra Commission, of
which Prof. Rotblat was a member, came out
with a very important guideline: “The
elimination of nuclear weapons must be a
global endeavour involving all States. The
process followed must ensure that no State
feels, at any stage, that further nuclear
disarmament is a threat to its security. To
this end nuclear weapon elimination should
be conducted as a series of phased verified
reductions that allow States to satisfy
themselves, at each stage of the process, that
further movement toward elimination can
be made safely and securely

5) P’s advice to Indian govt. (as expressed in
the correspondence with BMU) was to
demand a more definite statement in the
Preamble of the CTBT that it is a first step in
the programme for the elimination of nuclear
weapons which NWSs must pursue with
vigour and urgency and that the progress
will be monitored in frequent reviews of
NPT. BMU felt that such a statement only in
the preamble would be a step-down from
article VI of NPT; further, experience with
even the article VI of NPT, where no time-
frame was mentioned, was not reassuring.
He also wondered how progress was to be
monitored, as being suggested by P, without
a time-frame against which it could be
assessed. One had to learn from the fact that
NPT reviews had been useless for monitoring
the implementation of the NPT. NWFW had
to descend from the plane of pious desires
to the practical plane of a timebound action
plan.

6) At the base of these disagreements, there
appeared to be a basic difference of
perspective. In a Euro-centric framework,

non-proliferation was considered a step
towards elimination. The nuclear weapon
States and their allies were not too
uncomfortable with a world in which the
Five kept their nuclear arsenals (essentially
indefinitely), but were afraid of any additions
to the Five. With the memories of the colonial
past, it was difficult for a person from the
third world to accept such a nuclear regime.

7) Inability / unwillingness of P to put himself
in the position of some one from the Third
World and ask why his country should sign
the CTBT in the proposed form and give up
its nuclear option in the kind of world that
exists. It was a world in which the recent
‘Nuclear Posture Review of the USA
envisaged perpetuation of its nuclear arsenal
into the indefinite future and in which some
of the other nuclear weapon States too had
emphasized the importance of nuclear
weapons in their security thinking, by
resuming the nuclear weapons tests soon
after the extension of NPT in May 1995,
thereby also violating the spirit of the
assurances given at the time of this extension.
Some of them had also recently argued
before the International Court of Justice that
they were within their rights to use nuclear
weapons.

What distressed me during the
correspondence was that P had no arguments
to counter my persuasive arguments in the
course of the correspondence, and yet he insisted
that it was wrong for India to take the stand
she did. It distressed me all the more that his
stand coincided with that of the NWSs.

A tailpiece. India’s approach to CTBT was
discussed at length at the next Pugwash
Conference (Sept 96, Lahti). After this
discussion, when I asked some of the members
of the Pugwash Executive if they now thought
that the letter to the Indian PM should have been
sent, two of them (including one of the
signatories) replied in the negative! A question
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that has nagged me is why could the four officers
not wait till they had discussed the Indian stand
with some of us, and arrived at a better
understanding of it? Why were they in such a
hurry to add to the pressures of the NWSs ?

There appeared to be an understanding of
the Indian security concerns vis a vis CTBT,
reflected in the Council Statement from Lahti
(1996) which included, inter alia, the following:
“We regard it as extremely unfortunate that the
prospects for completing a CTBT were recently
damaged by a statement arising from the
attachment, to the version of the CTBT prepared
in the Conference on Disarmament, of a clause
that would make the Treaty’s Entry into Force
conditional on its having gained the signatures
of 44 specific countries. We believe the best way
out of the current impasse would be if a means
would be found to purge the Treaty of the
problematic (and unprecedented) entry - into -
force clause, so that a CTBT could enter into
force without requiring the signature of specific
countries beyond the five declared nuclear -
weapon States”. The position seems to have
changed again, because the Council statement
from Rustenberg (Sept. 1999) says: “..... all States
required to ratify the CTBT should do so to
ensure the treaty’s entry into force at an early
date”.

It is not my intention to make a one-sided
criticism of Pugwash. Pugwash has played a
very important role during the cold war period
in bringing the scientists from the East and the
West together and through them promoting an
East-West understanding. It contributed to the
evolution of the concepts of Common Security
and Confidence Building Measures in the
European context, and to the elaboration of the
Chemical Weapons Convention. The publication
of the Pugwash Monograph, A Nuclear -
Weapon - Free - World: Desirable? Feasible? can
be seen as the start of a series of serious studies
(e.g. several reports from the Henry L. Stimson
Centre in the USA, the INESAP group in

Germany, the International Association of
Lawyers against Nuclear Arms, the Committee
on International Security and Arms Control
(CISAC) of the US National Academy of
Sciences, Canberra Commission) and
Statements (e.g. by retired Generals Andrew
Goodpaster, Lee Butler and 57 other flag officers
from 17 centuries). It got a well- deserved Nobel
Peace Prize in 1995, sharing it with Professor
Rotblat, who has been its moving spirit for over
four decades.

Pugwash has now to make similar efforts
to promote the concept of Common Security in
the North-South context, especially keeping in
mind that neo - colonialism in various forms is
trying to revive old hegemonies, and the gap
between the rich and the poor countries is
widening. It should at least guard against
promotion of steps which are likely to widen
the gap. For this, the Pugwashites, especially the
office-bearers, would have to try consciously to
place themselves in the position of persons from
a third world country like India and ask why
that country outside the culture area of most of
them should take steps that they are advocating
for it, consistently with that country’s perception
of its security.

I joined Pugwash with great expectations.
Over the years, I started seeing it as a window
on the outside scientific world, in the matter of
nuclear disarmament. It was an educative - and
disillusioning experience. I saw that even
respected scientists and their respectable non-
governmental organization like Pugwash often
exhibited blinkered views, largely arising from
their being situated in the five Nuclear-Weapons
States or their Allies, where a large number of’
hidden persuaders’ are active and that they
(barring notable exceptions) did not make
enough efforts to understand the security
concerns of those in countries outside the
charmed circle, or to promote an equitable
nuclear order with emphasis on common
security. If so, what about the scientists outside
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Pugwash, and those in the governments of the
NWSs and their weapons establishments, and
the diehards in government who take the
ultimate decisions? One obviously has far to go
before the peril of nuclear weapons gets
eliminated from the world. This has obvious
implications for the nuclear policy of a country
like India.

QUESTION OF INTERNATIONAL NORMS

It has often been argued that non-
possession of nuclear weapons (except by the
five NWSs) has become or is becoming an
international norm that should be followed by
other countries. One has to ask what is meant
by an international norm. In the context of
nuclear weapons, is the norm defined by the
numerous resolutions at the UN General
Assembly calling for the elimination of nuclear
weapons, or declaring use of nuclear weapons
a crime against humanity, which were
supported by a large majority but always
opposed by the NWSs and their allies? or is it
defined by treaties like NPT, CTBT which were
achieved by arm-twisting and promises which
were never meant to be kept? Is it defined by
the unanimous Advisory opinion given by the
International Court of Justice in 1996 ? and by
the Malaysian Resolution at the UN General
Assembly, following this Advisory opinion,
calling upon all states to commence multilateral
negotiations without delay, leading to an early
conclusion of a Nuclear Weapons Convention,
which received an overwhelming support at the
GA ?

“International norms” or “world
community” are phrases that are increasingly
used to provide global legitimacy to actions
aimed at preserving the interests and the
dominant position of the USA and its allies.
Globalization, Liberalization, Interdependence
are, for example, phrases used to describe the
West’s attempts to integrate the economies of
the nonwestern societies (former colonies) into

a global economic system dominated by it. IMF,
World Bank, and International Financial
Institutions are often used as tools to impose on
other nations economic and other policies the
West considers appropriate. One has only to
remember the actions of these institutions in
supporting US sanctions against India following
Pokhran - II sanctions against a country that
had not violated any international treaty or
agreement. Pugwash has not expressed itself
against such sanctions.

TREATIES LIKE NPT, CTBT, FMCT, ETC

We have a situation in which the five
nuclear weapons states retain their huge
nuclear arsenals and huge stocks of fissile
materials, and even assert their right to use
nuclear weapons when they feel that their vital
interests are at stake, and yet want all other
States to join the NPT and CTBT and the
proposed Fissile Materials Cut-off Treaty
(FMCT). The motivation of the five NWSs in
pursuing this policy cannot but be questioned.
These treaties put restrictions on the States other
than the five NWSs, which are not balanced by
commitments on the part of the five NWSs to
eliminate their nuclear arsenals in a well-defined
time-frame. Their acceptance would imply
acceptance of a nuclear apartheid, in which the
security of some States (including the most
powerful one by far) is to be accepted as
depending on nuclear weapons indefinitely,
while other States would be denied such
security. Why should a country forego its
nuclear options now, not knowing how the
world is going to develop, all the more so since
various recent developments amount to
abandonment by the NWSs of the goal of nuclear
disarmament?

It is not sufficiently realized that nuclear
apartheid implies technological apartheid -
embargoes on the acquisition of various
technologies, equipments, instruments,
components, materials,... India has been subject
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to such embargoes for over two decades, and
has been subjected to more sanctions after
Pokhran - II, including the throwing out of some
scientists from US establishments and the
declaration of some “entities” for banning
scientific exchanges, commercial transactions,
etc.

Denial of various technologies, even those
related to nuclear reactors goes aginast Article
IV of NPT.

The discriminatory character of NPT is well
recognised. It is necessary to emphasize that
CTBT or proposed FMCT cannot be considered
nondiscriminatory so long as they are not
embedded in a treaty banning the production,
stockpiling dissemination and use of nuclear
weapons.

The security implications of these treaties,
for the States other than the five NWSs must
not be lost sight of. One is led to wonder if the
five NWSs and their allies (which among
themselves include all the colonial powers of not
so long ago.) are at all serious about the
elimination of nuclear weapons. It is difficult
not to think that their only interest in these
treaties is to have one more handle to control
the non-nuclear-weapons States, getting them
to sign certain treaties which they themselves
have no intention of abiding by (e.g. NPT), and
inspecting them very intrusively in the light of
the treaty obligations, so that the five NWSs may
not have even remote fear of nuclear realiation
from these countries.

It is pertinent to ask as to whose interests
are served by such treaties, whether they really
contribute to the objective of a NWFW, (within
a reasonable period, to be explicitly specified,
with an action programme), thereby enhancing
global security and confidence building, or they
serve the hegemonistic interests of a few
powers.

We live in a grossly unequal world, and the
inequalities will not disappear without
persistent efforts over a long period. In the

meantime one must guard against measures
which tend to perpetuate this inequality. Even
Pugwash does not seem to have appreciated the
importance of this.

THE ETHICAL DIMENSION

In discussions of India’s exercise of the
nuclear option, one frequently reads mention
of the legacy of Mahatrna Gandhi and
Jawaharlal Nehru, which, it is claimed, India
has given up.

It is hazardous to transfer great
personalities like Nehru and Gandhi to a period
several decades after their death, and guess
what they would have done if they were alive
today. However, two things appear to me to be
central to their thought and action. Firstly, both
Gandhi and Nehru were against racialism and
colonialism and against dominance / hegemony.
In a letter to Bertrand Russell in December 1962,
in the context of a proposal from the latter for
the resolution of the Sino - Indian crisis, Nehru
observed that one lesson he had learnt from
Gandhiji was that one must not surrender or
submit to what one considers evil. Secondly,
while they advocated peace, they were not mere
pacifists, but said on several occasions that
durable peace demanded a just and equitable
international order. Therefore, it seems to me,
that today they would have fought against neo-
colonialism in all its forms and would not have
submitted to the attempts of the NWSs to
maintain their hegemony, through treaties like
the NPT, CTBT; technology control regimes like
the London Club, MTCR, Wassanaar regime,
etc, whose effect is to deny various advanced
technologies to the Third World; and the control
of international financial institutions including
the IMF and the World Bank.

Nehru was not in favour of unilateral
renunciation of the nuclear bomb by India.
Bertrand Goldschmidt has observed: “In the
1950s Pandit Nehru had been a leading
crusader for stopping nuclear tests and for
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nuclear disarmament; but in 1955. when ......
Homi Bhabha….. suggested to him a solemn
unilateral renunciation of nuclear weapons, the
Prime Minister had asked him to speak about it
again when India would be ready to fabricate a
bomb”.

When discussing the moral responsibility
of scientists one is face to face with the ancient
problem of values in the world of fact, in a world
which is not governed by altruistic
considerations, and of prioritizing values when
the need arises. Einstein’s name has often been
invoked in discussions of the ethical dimension.
Einstein is, however, a good example of how
an outstanding personality did not hold on to
his values in an absolutist or fundamentalist
fashion, and was not averse to prioritizing them.
Up to the advent of Nazi power in Germany,
Einstein was, as he called himself, , a militant
pacifist’. He was opposed to military
preparedness and compulsory military service.
The seizure of power by the Nazis in the heart
of Europe, caused Einstein to abandon his
support of war resistance and he began to
advocate rearmament in the West - a radical
departure from his previous views. “ ...... is one
justified in advising a Frenchman or a Belgian
to refuse military service in the face of German
rearmament?” he asked. Also, “.... so long as
Germany persists in rearming ..... the nations of
Western Europe depend, unfortunately, on
military defence. Indeed, I will go so far as to
assert that if they are prudent, they will not wait
unarmed, to be attacked they must be adequately
prepared”. Later in 1939, he wrote the famous
letter to President Roosevelt, which resulted in
the making of the first nuclear weapons. He does
not seem to have expressed regrets about his role.
Einstein had the moral strength to reverse
himself in view of compelling circumstances.
However, he never failed to distinguish between
strategy and principle. As a matter of principle,
he never wavered in his profound abhorrence
of war, nor in his conviction that only the

creation of a supranational organisation would
safeguard the peace of the world. NWFW is still
beyond the horizons of the NWSs. The NWSs
are not even willing to allow Nuclear Weapons
Convention to be put on the agenda of the CD.
Even Pugwashites (barring notable exceptions)
seem to have conditioned themselves to the
acceptance of nuclear weapons in the hands of
the NWSs for an indefinite future. Peace
movements like CND, which looked very
powerful at one time, have become moribund.
Unilateral military interventions, or
interventions supported by one or more allies,
but bypassing the UN, have been increasing, and
Pugwash has not yet taken a stand against
them. It is in this situation that a country like
India has to define its nuclear policy.

A self-righteous pacifist approach or
unilateral action does not take us anywhere. It
leaves us where we are - with tens of thousands
of nuclear weapons continuing indefinitely in the
hands of the NWSs and their Allies, which
include all the colonial powers of not so long ago.

An individual may face death bravely for
his absolute principles. Can a country, or those
who have the responsibility for its security take
a purely moral stand, on behalf of its people,
which bind the future generations to an
inequitable world order? That is where the
nuclear option comes. There is no contradiction
between working persistently and patiently
towards a NWFW and developing the nuclear
option in the interim, in the world as it is.

Having said this, I must emphasize that,
while maintaining a minimal deterrent, India
must pursue more vigorously than ever in her
efforts to get the scourge of nuclear weapons
eliminated globally.

Invited talk at the Seminar on Physics and

National Security,

Indian Physics Association, Mumbai,

July 24, 2000

(Reprinted with thanks from Physics News Vol. 32

No 1 & 2, Jan-Mar 2001 & Apr-June 2001)
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1) efJeÐeeHeerþeb®eer keÀe³ex :
Yeejleeleerue G®®e efMe#eCee®eer peyeeyeoejer cegK³ele: efJeÐeeHeerþeb®eer

Deens. efJeÐeeHeerþeb®eer cegK³e keÀe³ex 1) DeO³eeHeve, 2) mebMeesOeve
DeeefCe 3) efJemleejmesJee (SkeÌmìsvMeve) ner ceeveueer iesueer Deensle.
DeO³eeHevekeÀe³ee&®ee nslet efJeÐeeL³ee¥vee %eeve Je keÀewMeu³es osTve l³eebvee
J³eeJemeeef³ekeÀ, DeeefLe&keÀ DeeefCe meeceeefpekeÀ¢<ìîee me#ece DeeefCe
meebmke=ÀeflekeÀ¢äîee meceÉ× keÀjC³ee®ee Demelees. efJeÐeeL³ee¥®es SketÀCe
J³eefÊeÀceÊJe, l³eeb®es vesleÉlJeiegCe, l³eeb®eer Jew%eeefvekeÀ DeeefCe meeceeefpekeÀ
peeCeerJe efJekeÀefmele keÀjC³ee®es keÀe³e& efJeÐeeHeerþele Ie[le Demeles.

efJeÐeeHeerþer³e mebMeesOeve oesve HeeleÈ³eebJej®es Demeles. SkeÀ
efJeÐeeL³ee¥vee HeoJ³egÊej DeY³eeme¬eÀceele efou³ee peeCeeN³ee %eevee®³ee
keÀ#ee efJemleejCeejs; Hejbleg l³ee®³ee HeÀejmes HeueerkeÀ[s ve peeCeejs,
lej ogmejs l³ee®³ee KetHe HeueerkeÀ[s peeTve veJ³ee Jeeìe MeesOeCeejs
Demeles. DeeHeu³eekeÀ[erue efJeÐeeHeerþele ogmeN³ee HeeleUerJej®es mebMeesOeve
keÌJeef®ele®e nesles. ³eeefMeJee³e, meceepeeleerue efJeÐeeLeea mees[tve Dev³e
IeìkeÀebmeeþer; GoenjCeeLe& ë efMe#ekeÀ, MeslekeÀjer, Flej J³eeJemeeef³ekeÀ
³eeb®³eemeeþer GHe³egÊeÀ DeY³eeme¬eÀce le³eej keÀªve les ®eeueJeCes,
l³eebvee efvejblej efMe#eCee®eer mebOeer GHeueyOe keÀªve osCes DeeefCe
lep%e meuuee osCes DeMee efJemleejmesJeener DeeOegefvekeÀ keÀeUele
efJeÐeeHeerþekeÀ[tve DeHesef#ele Demeleele.

Òel³eskeÀ efJeÐeeHeerþe®eer YeewieesefuekeÀ, DeeefLe&keÀ, meeceeefpekeÀ DeeefCe
meebmke=ÀeflekeÀ Heeée&Yetceer JesieUer Demeles; DeeefCe l³eeuee Jejerue eflevner
keÀe³e&s ³ee Heeée&YetceerJej®e keÀjCes menpe MekeÌ³e, DeeJeM³ekeÀ DeeefCe
Gef®ele þjles. keÀesCel³ee efJeøe³eebJejerue mebMeesOeve DeeefCe DeY³eeme¬eÀce
megª keÀje³e®es, Yej keÀMeeJej Ðee³e®ee, keÀesCel³ee Debieeves efkeÀleHele
pee³e®es, GHe³eespeves keÀesCeleer I³ee³e®eer ns Òel³eskeÀ efJeÐeeHeerþeves DeeHeueer

Heeée&Yetceer ue#eele IesTve þjJee³e®es Demeles. ns þjJeleevee DeeHeu³eeuee
SketÀCe efveOeer, meeOevemeeceûeer DeeefCe lep%e ceveg<³eyeU efkeÀleer ueeieCeej
Deens, DeeefCe efkeÀleer GHeueyOe Deens ns leHeemeeJes ueeieles. DeeHeueer
MeÊeÀer (mìŴiLe) keÀMeele Deens, GefCeJee (JeerkeÀvesme) keÀesþs Deensle,
DeeHeu³eeuee mebOeer (Dee@He®³e&gefveìer) DeeefCe OeeskesÀ (Leśì) keÀe³e Deensle
³ee®es efJeMuesøeCe (mJee@ì De@ve@efueefmeme) oj keÀener Jeøee¥veer keÀjeJes
ueeieles.

Jemlegle:, Demes efJeÐeeHeerþebleerue DeeefCe DeeJeM³ekeÀ lesLes yeensjerue
lep%eeb®³ee ceoleerves kesÀuesues efJeMuesøeCe efJeÐeeHeerþeves DeeHeues meJe&
ÒeeO³eeHekeÀ DeeefCe ÒeMeemekeÀer³e keÀce&®eejer ³eeb®³eeHeg{s ceeb[Ces, l³eebvee
efJeéeemeele IesCes DeeefCe l³eeÜeje DeeHeu³ee YeefJe<³eeleerue ³eespevee,
eqJnpeve yeveJeCes peªj Deens.

DeeHeu³ee efJeÐeeHeerþebletve DeeHeu³ee keÀener ÒekeÀuHeeb®eer, keÀe³ee¥Meeb®eer
meceer#ee kesÀueer peeles DeeefCe DenJeeue Òeefme× kesÀues peeleele; Hejbleg
GefÎ<ìeb®³ee meboYee&le meekeÀu³eeves efJeMuesøeCe, keÀþesj DeelceHejer#eCe
kesÀues peeles ³ee®ee HegjeJee Dee{Utve ³esle veener.
2) mebK³eelcekeÀ Jee{ :

mJeeleb$³eÒeeHleerveblej Yeejleele G®®e efMe#eCee®eer HeÀej ceesþer
mebK³eelcekeÀ Jee{ Peeueer ³eele MebkeÀe veener. F. me. 2002-03

meeueer Yeejleele megceejs 260 efJeÐeeHeerþs, 15,500 ceneefJeÐeeue³es
DeeefCe 92 ueeKe efJeÐeeLeea nesles. ³eebleerue meeOeejCe 18 ueeKe
efJe%eevee®es DeeefCe 58 ueeKe keÀuee DeeefCe JeeefCep³e MeeKeeb®es
efJeÐeeLeea nesles. ³ee oesvner #es$eebleerue meeOeejCe 10 ìkeÌkeÀs efJeÐeeLeea
HeoJ³egÊej efJeYeeieeble nesles. (Dev³e #es$eebleerue efJeÐeeL³ee¥®eer efJeYeeieCeer
DeMeer nesleer : 7 ueeKe FbefpeefveDeefjbie, 3 ueeKe JewÐekeÀer³e, 3
ueeKe keÀe³eoe, 1.25 ueeKe efMe#eCeMeem$e, 0.75 ueeKe ke=Àøeer Je

efJeÐeeHeerþs DeeefCe G®®eefMe#eCe ë
mJee³eÊelee®e keÀª MekesÀue iegCeJeÊeeJee{

Òee. nsce®ebê ÒeOeeve DeeefCe Òee. Yee. cee. GoieeJekeÀj

G®®eefMe#eCeele iegCeJeÊee cenÊJee®eer Demeles; l³eecegUs p³ee®es J³eJemLeeHeve keÀje³e®es, les SkeÀkeÀ ueneve DeeefCe
SkeÀmebIe DemeeJes Demes peieele meJe&$e ceev³e Peeues Deens. mebueive ceneefJeÐeeue³e He×leer®eer efJeÐeeHeerþeb®eer He×le

peieele peJeUpeJeU veenerMeer nesle ®eeueueer Deens, DeeefCe G®®e efMe#eCe mebmLeebvee Mew#eefCekeÀ efveCe&³eeb®eer
lemes®e ÒeMeemekeÀer³e mJee³eÊelee Demeueer Heeefnpes ner yeeye Deepe®³ee peieele ie=nerle Oejueer peeles.
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mebyebefOele #es$es DeeefCe 1 ueeKe ³eeJ³eefleefjÊeÀ®eer #es$es.) leguevesves F.
me. 1947 meeueer osMeele HeÀÊeÀ 18 efJeÐeeHeerþs nesleer, 600

ceneefJeÐeeue³es nesleer DeeefCe 2 ueeKe efJeÐeeLeea nesles. F. me. 1990

- 2000 ³ee oMekeÀele G®®eefMe#eCeeleerue mebK³eeJee{er®ee oj
meeOeejCeHeCes 5… neslee.

G®®eefMe#eCeeleerue ner mebK³eeJee{ SketÀCe®e efMe#eCee®ee Jee{lee
Òemeej DeeefCe keÀener DebMeer yengpevemeceepeemeeþer Jee{CeeN³ee Mew#eefCekeÀ
mebOeer oeKeJeles. keÀener DebMeer cnCeC³ee®es keÀejCe, F. me. 1997

ceO³es 17 les 23 Jeøex ³ee Je³eeleerue (cnCepes ceneefJeÐeeue³eerve efMe#eCe
IesC³eemeeþer Je³eeves Hee$e) le©CeebHewkeÀer pescelesce 6… le©Ce efJeÐeeHeerþele
efMe#eCe Iesle nesles. Deepener ns ÒeceeCe HeÀejmes yeoueuesues veener. meJee&efOekeÀ
oj[esF& jeä̂er³e GlHeVe DemeCeeN³ee osMeeb®³ee ieìele ns ÒeceeCe megceejs
50… Deens, lej ceO³ece oj[esF& GlHeVee®³ee osMeeb®³ee ieìele ns
ÒeceeCe megceejs 20… Deens. ³ee®ee DeLe& DeeHeu³eekeÀ[erue G®®eefMe#eCeele
Depetve mebK³eeJee{ Jne³euee KetHe JeeJe Deens.

Yeejleele efMe#eCe, efJeMesøele: G®®eefMe#eCe, ne J³eeJemeeef³ekeÀ Hee$elee
Jee{JeC³ee®ee DeeefCe l³eeÜejs DeeHeueer DeeefLe&keÀ eqmLeleer megOeejC³ee®ee,
lemes®e meeceeefpekeÀ meesHeevee®³ee Jej®³ee Hee³ejerJej peeC³ee®ee ceeie&
mecepeuee peelees. G®®eefMe#eCeeuee He³ee&³e Demeuesueer J³eeJemeeef³ekeÀ
(JneskesÀMeveue) efMe#eCee®eer megefJeOee DeeHeu³eekeÀ[s HeÀej®e keÀceer ÒeceeCeele
GHeueyOe Deens. l³ee®eÒeceeCes, DeeHeu³eekeÀ[s HeoJeerOeejkeÀebveener
veeskeÀjermeeþer efkeÀleer JesU LeebyeeJes ueeiesue ns meebielee ³esle veener,
eEkeÀyengvee veeskeÀjer efceUsue keÀer veener ³ee®eer Meeéeleer vemeles. efJekeÀefmele
osMeeble yeskeÀej cnCetve veeskeÀjer®eer Jeeì HeeneJeer ueeieCeeN³eebvee meeceeefpekeÀ
megj#es®³ee ³eespeveebleie&le meene³³e efoues peeles; Demes keÀesCelesner meene³³e
DeeHeu³ee osMeele GHeueyOe vemeles. ³ee meJe& Heeée&YetceerJej YeejleemeejK³ee
ueeskeÀleebef$ekeÀ meceepeele G®®eefMe#eCee®³ee mebOeerHeemetve keÀesCeeueener
Jebef®ele keÀjCes Dev³ee³³e Je Devegef®ele þjsue. DeeHeu³eekeÀ[s
G®®eefMe#eCeemeeþer ÒeJesMe ce³ee&efole DemeeJee, Demes cnCeCeeN³eebveer Jejerue
JemlegeqmLeleer ue#eele I³ee³euee nJeer.

Deece®³ee celes, G®®eefMe#eCeemeeþer yengpeve meceepeeuee
efceUCeejer Jee{leer mebOeer JeeJeieer lej veener®e, Gueì ueeskeÀMeenermeeþer
HetjkeÀ Deens; DeeefCe leer DeeCeKeer Jee{le jene³euee nJeer.
l³ee®eyejesyej ³ee efMe#eCee®eer iegCeJeÊee Jee{e³euee nJeer. keÀejCe,
yengpeve meceepeemeeþer GHeueyOe Demeuesues efMe#eCe iegCeJeÊesle keÀceer
Demeues lejer ®eeuesue, Demes cnCeCes ³eesi³e veener; DeeefCe
ueeskeÀMeener®³ee ¢<ìerves mJeerkeÀejen&ner veener.

mebK³eelcekeÀ Jee{er®³ee meg©Jeeleer®³ee keÀeUele iegCeJeÊeskeÀ[s

Heeefnpes lesJe{s ue#e oslee Deeues vemeues lejer Deelee, mJeeleb$³e efceUtve
DeOe&MelekeÀentve DeefOekeÀ keÀeU ueesìu³eeveblejner, lemes keÀªve
®eeuee³e®es veener. ³esl³ee 10 - 15 Jeøee¥le SkeÀ peeieeflekeÀ cenemeÊee
yeveC³ee®es GefÎ<ì DeeHeu³ee jep³ekeÀl³ee¥veer DeeHeu³eeHeg{s þsJeues
Demeleevee, DeeefCe peeieeflekeÀerkeÀjCee®³ee peceev³eele lej veener®e
veener.
3) iegCeelcekeÀ Jee{er®eer pe©jer :

G®®eefMe#eCe #es$eele mebK³eeJee{er®³ee yejesyejerves iegCeelcekeÀ Jee{
nesT MekeÀuesueer veener, ner JemlegeqmLeleer Deens. jeä^e®³ee DeeefLe&keÀ,
meeceeefpekeÀ, meebmke=ÀeflekeÀ, mebj#eCe, mebMeesOeve DeMee efJeefJeOe #es$eebleerue
efJekeÀemeeceO³es ÒeefMeef#ele, J³eeJemeeef³ekeÀ, G®®eefMeef#ele ceveg<³eyeU
ne SkeÀ cenÊJee®ee IeìkeÀ Deens. jeä^e®eer peMeer Òeieleer nesles,
jeä^e®eer Deeqmcelee peMeer ÒeieuYe nesles, leMeer ner iejpener Jee{les.
peeieeflekeÀ mlejeJej %eevee®ee meb®e³e oj one Jeøee¥veer ogHHeì neslees
ns ue#eele Ieslee, DeeHeu³eekeÀ[®es ceveg<³eyeU %eeve DeeefCe leb$es
³eebyeeyeleerle DeÐe³eeJele Demee³euee®e nJes.

DeeOegefvekeÀ keÀeUele SKeeÐee jeä^e®eer pemepeMeer Òeieleer nesles,
lemelemee l³ee jeä^e®³ee jeä^er³e GlHeVeeleerue ke=Àøeer Je Dev³e HeejbHeefjkeÀ
#es$eeb®ee Jeeìe keÀceer nesle peelees DeeefCe DeewÐeesefiekeÀ Je mesJee#es$eeb®ee
Jeeìe ceesþe nesle peelees. GlHeeove, efJelejCe, mebosMeJenve, JeenletkeÀ,
keÀjceCetkeÀ, Deejesi³e DeMee #es$eeble veJeveJeerve yeoue Jesieeves nesle
jenleele. ³ee meJe& yeoueeb®ee SkeÀ HeefjCeece peie peJeU ³esC³eele,
peieeleerue JesieJesieÈ³ee Yeeieeb®³ee, osMeeb®³ee DeLe&J³eJemLee
SkeÀceskeÀebMeer pees[u³ee peeC³eele neslees. peeieeflekeÀerkeÀjCee®³ee ³ee
Òeef¬eÀ³es®es pemes DeLe&J³eJemLes®es DeeOegefvekeÀerkeÀjCe, efJekeÀemee®ee Jee{lee
oj, leebe f$ekeÀ Òeieleer Demes F<ì HeefjCeece Deensle, lemes®e
(YeejleemeejK³ee efJekeÀmeveMeerue osMee®³ee ¢äerve s) DeveskeÀ
og<HeefjCeecener Deensle.

efJekeÀefmele osMe, efJekeÀmeveMeerue osMeebkeÀ[s cegK³elJes yeepeejHesþ
(ceekeÀxì) cnCetve Heenle Demeu³eeves, efJeefJeOe #es$eebleerue mebOeeR®es
peeieeflekeÀerkeÀjCe nesle veener. Gueì, Jee{l³ee ³eebef$ekeÀerkeÀjCeecegUs
yeskeÀejerle Yej He[les, efJeøecelee Jee{les. leLeeefHe, peeieeflekeÀerkeÀjCe
ner DeHeefjJele&veer³e Òeef¬eÀ³ee Demeu³eecegUs efleuee meeceesjs pee³euee®e
Heeefnpes. ³eemeeþer DeeHeueer GlHeeoves GlHeeoveMeÉbKeues®³ee Keeue®³ee
Yeeieele jenlee keÀecee ve³esle; keÀ®®³ee ceeuee®³ee efve³ee&leerkeÀ[tve
DeeHeCe GlHeeoveMeÉbKeues®³ee DeefOekeÀeefOekeÀ Jej®³ee Debieeuee
Demeue su³ee, Glke =À<ì opee &®³ee le³eej ceeuee®³ee Deee fCe
leebef$ekeÀ¢äîee Heg{ejuesu³ee mesJeeb®³ee efve³ee&leerkeÀ[s JeUe³euee Heeefnpes.
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³eekeÀefjlee, DeLee&le ÒeefMeef#ele ceveg<³eyeUe®eer iejpe Deens; DeeefCe
les le³eej keÀjC³eemeeþer DeeHeu³ee G®®eefMe#eCe mebmLee, efJeÐeeHeerþs
³eeb®eer iegCeJeÊee Jee{e³euee nJeer. ³ee yeeyeleerle meÐe:eqmLeleer
efveeqM®eleHeCes meceeOeevekeÀejkeÀ veener. efJeÐeeHeerþeleerue mveelekeÀ®e
osMeeleerue efJeefJeOe peyeeyeoeN³ee Heej Hee[le Demeleele; ³ee ¢äerves
efJeÐeeHeerþeb®es ³eesieoeve cenÊJee®es Demeues, lejer l³eebveer DeeefCe osMeeleerue
SketÀCe®e G®®eefMe#eCe mebmLeebveer efvecee&Ce kesÀuesu³ee GlHeeovecetu³ee®ee
jeä^er³e DeLe&J³eJemLesleerue Jeeìe ue#eele IesC³eepeesiee veener; ³ee
yeeyeleerle, lemes®e HeoJeerOeejkeÀeb®eer iegCeJeÊee, efJemleejmesJee DeMee
efvekeÀøeebJejner DeeHeCe efJekeÀefmele osMeeb®³ee KetHe ceeies Deenesle, ns
melele ue#eele þsJee³euee nJes.
4) otj¢äer®ee DeYeeJe :

Yeejleeleerue DeveskeÀ efJeÐeeHeerþs efJeÐeeL³ee¥®³ee mebK³es®³ee ¢äerves
HeÀej ceesþer Deensle. DeeHeu³ee efJeÐeeHeerþebleerue HeoJeerHetJe& DeO³eeHeve
cegK³elJes mebueive ceneefJeÐeeue³eebletve nesles. DeeHeu³eekeÀ[erue Hejer#ee
mebHetCe& efJeÐeeHeerþer³e mlejeJej Iesleu³ee peeCeeN³ee yeefnie&le (SkeÌmìve&ue)
ÒekeÀej®³ee Demeleele. HeefjCeeceer HeoJeerHetJe& ceneefJeÐeeue³eeb®eer leHeemeCeer
keÀªve l³eebvee mebueivelee osCes, l³eeb®³eemeeþer DeY³eeme¬eÀce le³eej
keÀjCes, Hejer#ee IesCes, l³eeb®es efvekeÀeue ³eesi³e JesUsJej ueeJeC³ee®ee
Òe³elve keÀjCes DeMee keÀeceeble®e efJeÐeeHeerþe®eer MeÊeÀer J³eleerle nesles;
mebMeesOevee®es GefÎ<ì yengleebMeer ogue&ef#ele jenles.

³eekeÀefjlee SkeÀ GHee³e lelkeÀeU keÀjlee ³esF&ue, lees cnCepes
efJeÐeeHeerþe®ee HeoJ³egÊej keÀ#e JesieUe keÀe{tve l³eeleerue Òel³eskeÀ
efJeøe³ee®³ee efJeYeeieeuee Mew#eefCekeÀ Je ÒeMeemekeÀer³e mJee³eÊelee osCes.
(pej efJeÐeeHeerþe®eer SkeÀeHes#ee peemle HeoJ³egÊej kesbÀês Demeleerue,
lej Òel³eskeÀ kesbÀêeuee mJee³eÊelee ÐeeJeer.) DeMee mJee³eÊelescegUs Òel³eskeÀ
HeoJ³egÊej efJeYeeieeuee veJeerve DeY³eeme¬eÀce megª keÀjlee ³esleerue;
veJeerve ÒekeÀuHe neleer Ieslee ³esleerue; mebMeesOeveekeÀ[s ue#e oslee ³esF&ue;
peemle Oe[e[er®es, lep%e, ef¬eÀ³eeMeerue DeO³eeHekeÀ - mebMeesOekeÀ
DeekeÀeføe&le keÀjlee ³esleerue.

cebgyeF& efJeÐeeHeerþeuee 1960 - 70 ³ee oMekeÀe®³ee GÊejeOee&le
YeeweflekeÀMeem$ee®ee veJee efJeYeeie megª keÀjleevee DeMeer mebOeer GHeueyOe
Peeueer nesleer. cebgyeF& efJeÐeeHeerþele 1971 meeueeHe³e¥le, cnCepes
efJeÐeeHeerþe®eer mLeeHevee nesTve 100 Jeøex nesTve iesueer lejer, mJeleb$e
YeeweflekeÀMeem$e efJeYeeie veJnlee. cegbyeF&le®e `ìeìe Feqvmììîetì Dee@HeÀ
HeÀC[ecesvìue efjme®e&'meejKeer peeieeflekeÀ mlejeJej YeeweflekeÀMeem$eer³e
mebMeesOeveemeeþer ceev³elee HeeJeuesueer mebmLee Demeleevee ner eqmLeleer
mHeÉnCeer³e veJnleer.

pej ìeìe Feqvmììîetì®³ee menkeÀe³ee&ves cegbyeF& efJeÐeeHeerþele
YeeweflekeÀMeem$ee®ee efJeYeeie mLeeHeve Peeuee Demelee, lej lees Del³euHe
keÀeUele Deeblejjeä^er³e opee&®ee nesT MekeÀuee Demelee. ns ue#eele
IesTve cegbyeF& efJeÐeeHeerþeves Demee ceesþe (meeOeejCe 20 - 25

DeO³eeHekeÀ Demeuesuee), YeeweflekeÀMeem$e efJeYeeie megª keÀjeJee DeeefCe
l³eeuee DevegªHe DeMeer mJee³eÊelee ÐeeJeer, DeMeer met®evee kesÀueer
iesueer nesleer. F. me. 1967 les 1970 ner melele leerve Jeøex cegbyeF&
efJeÐeeHeerþ DeeefCe Yeejle mejkeÀej®ee efJeÐeeHeerþ Devegoeve Dee³eesie
³eeb®³eekeÀ[s ³ee yeeyeleerle HeeþHegjeJee kesÀuee iesuee neslee.

ogow&Jeeves efJeÐeeHeerþekeÀ[s DeeefCe l³ee keÀeU®³ee efJeÐeeHeerþ Devegoeve
Dee³eesieekeÀ[s Demes efveCe&³e IesC³eemeeþer ueeieCeejs Oee[me DeeefCe otj¢äer
veJnleer. l³eecegUs YeeweflekeÀMeem$eele jeä̂er³e DeeefCe Deeblejjeä̂er³e mlejeJej
veeJeueewefkeÀkeÀ,vesleÉlJe efceUJeC³ee®³ee mebOeeruee efJeÐeeHeerþ cegkeÀues. Depetvener
iesueer leermentve DeefOekeÀ Jeøex HeoJ³egÊej efJeYeeieeb®eer mJee³eÊelee ne cegbyeF&
efJeÐeeHeerþele ®e®ex®ee efJeøe³e Deens. ³egefveJnefme&ìer Feqvmììîetì Dee@HeÀ
kesÀefcekeÀue ìskeÌvee@uepeerefMeJee³e efJeÐeeHeerþe®ee Dev³e keÀesCeleener efJeYeeie
mJee³eÊe (DeeefCe Deeblejjeä̂er³e keÀerleea®ee) veener.

³ee mebyebOeele oesve DeevegøebefiekeÀ cegÎs ue#eele ³esleele. keÀesþejer
Dee³eesieevesner osMeele keÀener efJeÐeeHeerþslejer peeieeflekeÀ opee&®eer
DemeeJeerle, Demes meg®eJeues nesles. opee&®³ee ¢äerves ®eebieueer DeMeer
efJeÐeeHeerþs efveJe[e³e®eer Peeueer, lej Dee³e. Dee³e. ìer., Fbef[³eve
Feqvmììîetì Dee@HeÀ mee³evme, Fbef[³eve Feqvmììîetì Dee@HeÀ ce@vespecesvì,
peJeenjueeue vesnª efJeÐeeHeerþ DeMeer veeJes [esÈ³eebHeg{s ³esleele.³eebleerue
SkeÀner efJeÐeeHeerþ mebueive ceneefJeÐeeue³e ÒeCeeueer®es veener. efMeJee³e,
G®®eefMe#eCee®³ee yeeyeleerle kesbÀêer³e Meemevee®³ee efve³eb$eCeeKeeueer
Demeuesu³ee mebmLeeb®es keÀece jep³eMeemevee®³ee efve³eb$eCeeKeeueer
Demeuesu³ee mebmLeeb®³ee keÀeceeHes#ee DeveskeÀ Heìerves ®eebieues Deens Demes
Dee{Ules. ³ee®es keÀejCe, kesÀJeU keWÀê mejkeÀej®es me{U DeeefLe&keÀ
HeeþyeU®e veener, lej ³ee mebmLeebvee efceUCeejer mJee³eÊelee, DeeefCe
DeeefLe&keÀ HeeþyeU Je mJee³eÊelee ³ee oesvneRcegUs ³esCeejer DeO³eeHeve
- DeO³e³eve Òeef¬eÀ³es®eer iegCeJeÊee Deens. ³ee ¢äerves efJe®eej keÀjlee,
ÒeeosefMekeÀ (jep³eeleerue) efJeÐeeHeerþebJejerue jep³eMeemeveeb®eer
DeefOekeÀeefOekeÀ IeÆ nesle peeCeejer HekeÀ[ ne eE®eles®ee efJeøe³e Deens.
5) ceneefJeÐeeue³eeb®eer mJee³eÊelee :

G®®eefMe#eCeele iegCeJeÊee cenÊJee®eer Demeu³eeves, p³ee®es
J³eJemLeeHeve keÀje³e®es les SkeÀkeÀ ueneve DeeefCe SkeÀmebOe DemeeJes,
Demes peieele meJe&$e ceev³e Peeues Deens. ³ee ¢äerves, DeeHeueer mebueive
ceneefJeÐeeue³e He×leer®eer efJeÐeeHeerþs DeJ³eJemLeeHeveer³e®e Deensle.
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peieele ner He×le peJeUpeJeU veenerMeer nesle Deens; Gueì
G®®eefMe#eCe mebmLeebvee Mew#eefCekeÀ efveCe&³eeb®eer DeeefCe ÒeMeemekeÀer³e
mJee³eÊelee Demeueer Heeefnpes ns peieele ieÉnerle Oejues peeles.

efMekeÀJeCeeje - ceeie&oMe&ve keÀjCeeje peyeeyeoej efMe#ekeÀ®e
efJeÐeeL³ee¥®es ³eesi³e cetu³eceeHeve keÀª MekeÀlees, ns leÊJe DeeefCe
l³ee®eÒeceeCes Òel³eskeÀ mebmLesves DeeHeCe osle Demeuesu³ee efMe#eCee®eer
peyeeyeoejer mJele:Jej Iesleueer Heeefnpes, leer efJeÐeeHeerþeJej {keÀuetve
ceeskeÀUs neslee ³esCeej veener, ner DeHes#ee l³eeceeies Deens. DeMee
mJee³eÊelescegUs DeeOeer cnìu³eeÒeceeCes veJeveJeerve Mew#eefCekeÀ GHe¬eÀce,
DeY³eeme¬eÀce, mebMeesOeve ÒekeÀuHe megª keÀjC³ee®eer peyeeyeoejer IesC³ee®es
mJeeleb$³e mebmLeebvee efceUles. mebueive ceneefJeÐeeue³eerve He×leerle Demee
Òel³eskeÀ efveCe&³e efJeÐeeHeerþ mlejeJej meJe& ceneefJeÐeeue³eebmeeþer I³ee³e®ee
Demeu³eeves, Demes mJeeleb$³e peJeUpeJeU jenle veener.

SKeeoe efveCe&³e Iesleuee iesuee, lejer l³ee®³ee DebceueyepeeJeCeermeeþer
FlekeÀe JesU ueeielees keÀer, l³ee efveCe&³eeceeie®ee nslet®e meeO³e nesle
veener, efJeÐeeHeerþeb®³ee iegCeJeÊeeJeOe&vee®eer Heefnueer Hee³ejer cnCepes
peer Òe³eesieMeerue ceneefJeÐeeue³es Deensle, l³eebvee ÒeeOeev³eeves mJee³eÊelee
osCes. ns keÀmes keÀjlee ³esF&ue ³eeJej efJeÐeeHeerþ Devegoeve Dee³eesie
DeeefCe Dev³e mebmLeebveer yeje®e efJe®eej kesÀuee Deens. l³ee®eer Hegve©ÊeÀer
keÀjC³ee®eer ³esLes pe©jer veener.

pemepeMeer keÀener Òe³eesieMeerue, Mew#eefCekeÀ¢äîee Heg{ejuesueer
cenee fJeÐeeue³e s mJee³eÊe ne sTve e qmLejeJelee rue, lemeleMee r
Dee fOekeÀee fOekeÀ cenee fJeÐeeue³e s mJee³eÊele s®ee r peyeeyeoeje r
mJeerkeÀejC³eeme le³eej nesleerue. eEkeÀyengvee, YeefJe<³eele meJe&®e
ceneefJeÐeeue³es mJee³eÊe DemeeJeerle. DeeHeu³ee iegCeJeÊes®³ee peesjeJej
l³eebveer efJeÐeeL³ee¥vee Deeke=À<ì keÀjeJes. oef#eCeskeÀ[erue keÀener jep³eeble
DeveskeÀ ceneefJeÐeeue³eebvee mJee³eÊelee efoueer iesueer Deens. l³eeb®³ee
Dev³e keÀener De[®eCeer Demeu³ee, lejer Mew#eefCekeÀ¢äîee ne
mJee³eÊeles®ee Òe³eesie meHeÀue Peeuee Deens.

DeeHeu³eekeÀ[s efJeÐeeL³ee¥vee DeY³eeme¬eÀce (keÀesme&) efveJe[C³ee®es
mJeeleb$³e vemeles. pemes, yeer. Smedmeer.®³ee Heefnu³ee Jeøee&®³ee efJeÐeeL³ee&ves
pej YeeweflekeÀMeem$e, jmee³eveMeem$e Je ieefCele Demes efJeøe³e Iesleues
Demeleerue, lej l³ee-l³ee efJeøe³ee®³ee efmeue@yemevegmeej pes-pes keÀesme&
efMekeÀJeues peeleele, les-les l³eeuee I³eeJes®e ueeieleele. l³eeuee pejer
SKeeoe met#ce peerJeMeem$ee®ee keÀesme& I³eeJeemee Jeeìuee, lejer les
MekeÌ³e vemeles. Þes³e (¬esÀef[ì) ÒeCeeueerceO³es DeMeer keÀHHes-yebefomlelee
vemeles; Gueì DeveskeÀ keÀesme& GHeueyOe Demeleele; l³eebHewkeÀer
DeeHeu³eeuee F<ì Jeeìleerue les I³ee³e®es.

efJeÐeeL³ee&ves keÀesme& HetCe& kesÀuee keÀer l³eeuee keÀener Þes³eefyebot
efceUleele. HeoJeer mebHeeove keÀjC³eemeeþer DeeJeM³ekeÀ l³ee-l³ee
efJeøe³eeble DeeJeM³ekeÀ lesJe{s Þes³eeEyeot peceJeeJes ueeieleele. ³ee
He×leerceO³es efJeÐeeL³ee&uee efvejefvejeÈ³ee efJeøe³eeble SKeeodogmeje keÀesme&
IesTve DeeHeu³eeuee lees efJeøe³e Heìlees keÀe ns leHeemeC³ee®eer, veJeveJeerve
iees<ìer efMekeÀC³ee®eer ueJe®eerkeÀlee Demeles. DeeHeu³eekeÀ[s mebHetCe&
efJeÐeeHeerþer³e mlejeJej Demee De@Òees®e IesCes MekeÌ³e nesCeej veener.
Hejbleg, mJee³eÊe ceneefJeÐeeue³eebvee ³ee ¢äerves, G®®e efMe#eCeele
ueJe®eerkeÀlee DeeCeC³ee®³ee ¢äerves, efveef½ele Òe³eesie keÀjlee ³esleerue.
efJeMesøele:, DeveskeÀ HejosMeer³e efJeÐeeHeerþs DeeHeu³eekeÀ[s ³esT Ieeleueer
Demeleevee, mHeOexle efìketÀve jenC³eemeeþer DeMeer Òe³eesieMeeruelee
cenÊJee®eer þjsue.

³ee mebyebOeele GHeeqmLele kesÀu³ee peeCeeN³ee oesve MebkeÀe jemle Jeeìleele.
SkeÀ cnCepes ÒeMeemekeÀer³e mJee³eÊeles®ee HeefjCeece J³eJemLeeHeveekeÀ[s
meÊee kesbÀefêle nesC³eele nesF&ue. ns pej ìeUe³e®es Demesue, lej efMe#ekeÀeb®³ee
mesJeeMeleea mJee³eÊe Demeuesu³ee DeeefCe vemeuesu³ee ceneefJeÐeeue³eeble
meejK³ee®e Demee³euee nJ³eele. lemes®e, mJee³eÊe ceneefJeÐeeue³eeble
efMe#ekeÀeb®ee J³eJemLeeHeveeleuee DeeefCe efveCe&³eÒeef¬eÀ³esleuee menYeeie
Jee{e³euee nJee. mJee³eÊeles®³ee Òeef¬eÀ³es®³ee efve³eespeve DeeefCe
DebceueyepeeJeCeerceO³es ³ee ¢äerves lejleto Demee³euee Heeefnpes, DeeefCe
l³eevegmeej Keyejoejerner Iesleueer iesueer Heeefnpes.

ogmeje r Me bkeÀe mJee³eÊe cenee fJeÐeeue³ee b®³ee Deee fLe &keÀ
mJee³eÊelesyeeyele®eer. DeMeer mJee³eÊelee cnCepes efkeÀleerner MegukeÀ
DeekeÀejC³ee®eer mJee³eÊelee Demes DeveskeÀebvee Jeeìles. ³ee®ee HeefjCeece
meJe& G®®eefMe#eCe meeceev³eebvee, ceO³eceJeieea³eebveeosKeerue ve HejJe[Ceejs
nesF&ue, DeMeer Yeerleer les J³eÊeÀ keÀjleele. J³eeJemeeef³ekeÀ (JewÐekeÀer³e
DeeefCe DeefYe³eebef$ekeÀer) efMe#eCe#es$eele Keemeieer, efJeveeDevegoeefvele
ceneefJeÐeeue³eebvee HejJeeveieer efoueer iesu³eeveblej ³ee #es$ee®es pes
J³eeHeejerkeÀjCe Peeues Deens, l³ee®³eekeÀ[s yeefIeleu³eeme Jejerue Yeerleer
efkeÀleer meeLe& Deens ns Heìsue.

mJee³eÊe ceneefJeÐeeue³eeb®eer MegukeÀÒeCeeueer
SkeÀ boje rle e fJeÐeeHee rþelee rue mJee³eÊe vemeue su³ee

ceneefJeÐeeue³eebleerue MegukeÀÒeCeeueerHes#ee HeÀej JesieUer vemeeJeer. SKeeoe
efJeMesøe keÀewMeu³e Je leb$eeefOeef<þle DeY³eeme¬eÀce Demesue, lej l³ee®ee
³ee yeeyeleerle DeHeJeeo nesT MekesÀue. J³eeHeejerkeÀjCee®³ee mecem³esJej
cetueie´ener efJe®eej keÀjC³ee®eer DeeefCe oerIe&¢äer®es efveCe&³e IesC³ee®eer
DeeJeM³ekeÀlee Deens.

ceneefJeÐeeue³eeb®eer mJee³eÊelee Òel³e#e ³esC³eeme Depetve yeje®e
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keÀeueeJeOeer ueeiesue, ner JemlegeqmLeleer Deens. (osMeeleerue 15,500

ceneefJeÐeeue³eebHewkeÀer SkeÀ leÉleer³eebMeentve peemle ceneefJeÐeeue³eebvee
Depetve efJeÐeeHeerþebkeÀ[tve keÀe³ece®eer mebueiveleener efceUeuesueer veener.)
ns ue#eele Ieslee, lelkeÀeU keÀjC³eemeejK³ee oesve iees<ìer Deensle.
SkeÀ cnCepes, Jej cnìu³eeÒeceeCes, efJeÐeeHeerþe®³ee HeoJ³egÊej
efJeYeeieebvee mJee³eÊelee osCes.

l³eenerHeueerkeÀ[s peeTve efJeÐeeHeerþe®es HeoJ³egÊej (De) DeeefCe
HeoJeerHetJe& (ye) Demes efJeYeepeve keÀjCes peemle me³egefÊeÀkeÀ nesF&ue.
meJe& HeoJ³egÊej efJeYeeie efJeÐeeHeerþ `De'®³ee Debleie&le mJee³eÊe
Demeleerue. efJeÐeeHeerþ `ye'®³eeKeeueer meJe& HeoJeerHetJe& mebueive
ceneefJeÐeeue³es ³esleerue. DeeHeu³eekeÀ[s DeveskeÀ efJeÐeeHeerþeble
efJeÐeeL³ee¥®eer mebK³ee peMeer ceesþer Deens, lemes®e l³eeb®es YeewieesefuekeÀ
DeefOekeÀej#es$ener ceesþs Deens (GoenjCeeLe&, cegbyeF& efJeÐeeHeerþ).
³eekeÀefjlee ceesþer efJeÐeeHeerþs efJeYeeietve ueneve efJeÐeeHeerþeb®eer efveefce&leerner
Jne³euee nJeer. DeueerkeÀ[s®e meesueeHetj efpeu¿eeHegjles ce³ee&efole
DeefOekeÀej#es$e Demeuesues veJes efJeÐeeHeerþ cenejeä^ jep³eele mLeeHeve
kesÀues iesues Deens, ns mJeeieleen& Deens.
6) DeeefLe&keÀ Dee³eece - keÀener efJe®eej :

G®®eefMe#eCee®³ee DeeefLe&keÀ yeepet®ee efJe®eej iegbleeiegbleer®ee Deens.
osMeeleerue G®®eefMe#eCe ns osMee®³ee SketÀCe®e DeLe&J³eJenejeMeer,
DeeefLe&keÀ ö efJeMesøele: ceveg<³eyeUe®³ee ö efve³eespeveeMeer DeletìHeCes
pees[ues iesues Deens. ³ee ÒeMvee®³ee efJeefJeOe DeeefLe&keÀ Dee³eeceeb®eer
veeWo IesTve l³eeJej meeOekeÀ-yeeOekeÀ ®e®ee& keÀjCes meesHes veener. l³ee
mebyebOeele keÀener efJe®eej Deecner Heg{s ceeb[le Deenesle. ner ®e®ee&
meekeÀu³eelcekeÀ veener, ner peeCeerJe Deecnebuee Deens.

mJee³eÊe DeeefCe DemJee³eÊe ceneefJeÐeeue³eebceO³es Devegoevee®³ee
yeeyeleerle HeÀjkeÀ kesÀuee peeT ve³es. ceneefJeÐeeue³e mJee³eÊe Peeues
keÀer DeeefLe&keÀ¢äîeener mJee³eÊe nesT MekesÀue, ner DeHes#ee DemLeeveer
Deens. DeeHeu³eekeÀ[s Devegoeve þjJeleevee jep³emejkeÀejs Òel³eskeÀ
efMe#ekeÀe®³ee keÀecee®es leeme (Jeke&Àuees[) ceespeleele DeeefCe l³eevegmeej
efMe#ekeÀeb®³ee JesleveeJej®ee Devegoeveie´e¿e Ke®e& þjJeleele.
veeskeÀjMeenerves efMe#eCee®es pes DeveskeÀ leNnebveer DeJecetu³eve kesÀues
Deens, l³eebleerue ner SkeÀ leNne Deens. efMe#eCee®³ee yeeyeleerle mJele:uee
ÒeeieeflekeÀ cnCeJeCeeN³ee ueeskeÀMeener osMee®³ee ÒeeflecesMeer efJemebiele
Demeuesu³ee DeMee ÒeLee ueJekeÀjeleueJekeÀj otj keÀje³euee nJ³eele.
Devegoeve efJeÐeeL³ee¥®³ee mebK³esJeªve ³eesi³e ÒeceeCe (pemes, oj one
efJeÐeeL³ee¥meeþer SkeÀ efMe#ekeÀ) IesTve þjJeues peeJes.

SKeeoe veJeerve DeefYeveJe DeY³eeme¬eÀce megª keÀjCeeN³ee

ceneefJeÐeeue³eeb®³ee yeeyeleerle ns ÒeceeCe meg©Jeeleer®³ee keÀener Jeøee¥le
DeeCeKeer keÀceer Demesue, ns ue#eele Iesleues peeJes. lemes®e, HeoJ³egÊej
efJeYeeieeb®³ee yeeyeleerle Devegoeve þjJeleevee mebMeesOevee®eer iejpe
ue#eele IesCes DeeJeM³ekeÀ Deens. efMe#ekeÀeb®es GÊejoeef³elJe keÀecee®³ee
leemeeves ceespeC³eeSsJepeer DeefOekeÀ ³eesi³e efvekeÀøe efvecee&Ce keÀjCes
efvekeÀ[er®es Peeuesues Deens.

DeLee&le, veJeveJeerve GHe¬eÀce, efJekeÀeme - keÀe³ex DeeefCe mebMeesOeve
ÒekeÀuHe neleer IesC³eemeeþer Òel³eskeÀ ceneefJeÐeeue³eeves keÀe³ecemJeªHeer
efveOeer GYeeje³euee nJee. l³eebveer ³eekeÀefjlee meg³eesi³e ÒemleeJe HeeþJetve
efJeÐeeHeerþ Devegoeve Dee³eesie, Jew%eeefvekeÀ DeeefCe DeewÐeesefiekeÀ mebMeesOeve
Heefjøeo (meer. Sme. Dee³e. Deej.), Yeejle mejkeÀej®ee efJe%eeve -
leb$e%eeve efJeYeeie DeMee mebmLeebkeÀ[tve Devegoeve efceUJeeJes.
GÐeesieebkeÀ[tvener l³eeb®³eemeeþer íesìs-ceesþs ÒekeÀuHe IesTve DeeefCe
keÀvmeuìvmeerÜeje Hewmee GYee keÀjlee ³esCes MekeÌ³e Deens.

GÐeesieebkeÀ[tve SKeeÐee efJeøe³ee®eer Òe³eesieMeeUe mLeeHeve
keÀjC³eemeeþer eEkeÀJee DeÐe³eeJele keÀjC³eemeeþer, lemes®e lep%e
ÒeeO³eeHekeÀeb®eer DeO³eemeves efvecee&Ce keÀjC³eemeeþerner DeeefLe&keÀ meene³³e
efceUt MekesÀue. ³ee yeeyeleerle cegbyeF&®eer ³egefveJnefme&ìer Feqvmììîetì
Dee@HeÀ ìskeÌvee@uepeer SkeÀ DeeoMe& mebmLee Deens. Feqvmììîetì Dee@HeÀ
mee³evme ceOeerue v³eteqkeÌueDej kesÀefcemì^er Òe³eesieMeeUe, lemes®e ©F³ee
ceneefJeÐeeue³eeleerue DeewÐeesefiekeÀ jemee³eefvekeÀ ®ee®eCeer Òe³eesieMeeUe
³ee GÐeesieeb®³ee ceoleerves®e GYeeju³ee iesu³ee Deensle.

G®®eefMe#eCe IesCeeN³eebvee osMeekeÀ[tve DeeefLe&keÀ meene³³e (meyeefme[er)
efceUles ns Kejs Deens. keÀejCe Òel³eskeÀ efJeÐeeL³ee&ceeies efMe#eCe J³eJemLesuee
pees Ke®e& ³eslees, lees efJeÐeeLeea oslees l³ee MegukeÀeHes#ee KetHe peemle Demelees.
Demee Ke®e& keÀuee, JeeefCep³e DeeefCe efJe%eeve efJeøe³eeb®³ee HeoJeerHetJe&
efMe#eCee®³ee ceeveeves HeoJ³egÊej efMe#eCeemeeþer DeeefCe lemes®e J³eeJemeeef³ekeÀ
efMe#eCeemeeþer yeje®e peemle Demelees. J³eeJemeeef³ekeÀ efMe#eCeele
DeefYe³eebef$ekeÀer (meJe&meeOeejCe ceneefJeÐeeue³es), JewÐekeÀer³e efMe#eCe DeeefCe
DeefYe³eebef$ekeÀer (Dee³e. Dee³e. ìer.meejK³ee Keeme mebmLee) ner leerve #es$es
Deveg¬eÀces efJeÐeeL³ee¥Jej®³ee oj[esF& Ke®ee&vegmeej meJee¥le ceneie Deensle.
ceie ne Ke®e& efJeÐeeL³ee¥keÀ[tve MegukeÀªHeeves keÀe Jemetue keÀª ve³es,
G®®e efMe#eCeeleerue meyeefme[er keÀe yebo keÀª ve³es Demee ÒeMve GHeeqmLele
kesÀuee peelees.

keÀuee, JeeefCep³e DeeefCe efJe%eeve ³ee efJeøe³eeb®³ee HeoJeerHetJe&
efMe#eCee®³ee yeeyeleerleerue DeeHeu³eekeÀ[®³ee HeefjeqmLeleer®eer ®e®ee&
`iegCeelcekeÀ Jee{er®eer pe©jer' ³ee Meerøe&keÀeKeeueer Deeueer Deens. ns
efMe#eCe IesCeejs yengmebK³e efJeÐeeLeea keÀceer GlHeVee®³ee ieìeleerue
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Demeleele. l³eebvee meeceeefpekeÀ meesHeevee®³ee Jej®³ee efMe[erJej pee³e®es
efMe#eCe ns meeOeve Demeles. HeoJeerOej Peeu³eeJejner efve³eefcele GlHeVee®es
meeOeve efceUC³ee®eer l³eebvee Meeéeleer vemeles. l³eebvee eEkeÀJee l³eeb®³ee
HeeuekeÀebvee pej oj[esF& Mew#eefCekeÀ Ke®ee&vegmeej MegukeÀ DeekeÀejues,
lej ceneefJeÐeeue³eerve efMe#eCeeuee Jebef®ele JneJes ueeiesue. efMeJee³e
DeMee OeesjCeecegUs osMeeleerue 17 les 23 Jeøex Je³ee®³ee ieìeleerue
le©Ceeb®es G®®eefMe#eCe IesC³ee®es ÒeceeCe Deepe pes pescelesce 6…
Deens , les efveoeve 20… He³e¥le Jee{Jee³e®es GefÎ<ì mees[tve®e ÐeeJes
ueeiesue. ³ee Heeée&YetceerJej keÀuee, JeeefCep³e DeeefCe efJe%eeve efJeøe³eeb®³ee
HeoJeerHetCe& efMe#eCee®es MegukeÀ HeÀej Jee{Jelee ³esCes meceLe&veer³e Deens,
Demes cnCelee®e ³esCeej veener.

J³eeJemeeef³ekeÀ efMe#eCee®eer HeefjeqmLeleer keÀener DebMeer JesieUer Deens.
lesLes efMe#eCe¬eÀcee®³ee MesJeìer J³eeJemeeef³ekeÀ cnCetve J³eÊeÀeruee ceev³elee
efceUles; efve³eefcele GlHeVee®es meeOeve efceUC³ee®eer DeeefCe ®eebieu³ee
efceUkeÀleer®eer MekeÌ³elee DeefOekeÀ Demeles. efJeÐeeLeea efpeLes efMekeÀlees
leer mebmLee efpelekeÀer veeJeepeuesueer, eflelekeÀer DeMeer ceev³elee, Heg{s
peeC³ee®³ee mebOeer®eer efveef½elelee DeeefCe efceUkeÀleer®es ÒeceeCe peemle.

³ee Heeée&YetceerJej DeMee mebmLeebceOetve (GoenjCeeLe& ë Dee³e.
Dee³e. ìer., Dee³e. Dee³e. Sce.) DeY³eeme¬eÀceeb®es MegukeÀ peemle
keÀe ns mecepet MekeÀles. DeLee&le, ³ee mebmLeebletvener Òel³e#e oj[esF&
Ke®ee&®³ee ceeveeves MegukeÀe®es ÒeceeCe keÀceer DeeefCe meyeefme[er®es ÒeceeCe
peemle®e Demeles. (keÀceer GlHeVe ieìe®³ee efJeÐeeL³ee¥vee oerIe& cegoleer®³ee
JeepeJeer J³eepeoje®³ee keÀpee&®eer mees³e yeBkeÀebceeHe&Àle nesCes ³ee meboYee&le
cenÊJee®es Deens. ³ee®ee HeÀe³eoe ³ee ieìeleerue J³eeJemeeef³ekeÀ lemes®e
meJe&meeceev³e DeY³eeme¬eÀceeb®³ee efJeÐeeL³ee¥vee G®®e efMe#eCee®eer mebOeer
efceUC³eemeeþer nesF&ue. DeLee&le, ³eener yeeyeleerle efpelekesÀ yeesueues
peeles, eflelekesÀ Òel³e#eele Deeues Deens keÀe ner MebkeÀe Deens®e!)

cegK³e cnCepes, ÒeefMeef#ele ceveg<³eyeU le³eej keÀjC³eemeeþer DeeefCe
SketÀCe®e osMee®³ee Òeieleermeeþer kesÀuesueer ieg bleJeCetkeÀ cnCetve
G®®eefMe#eCeeleerue meyeefme[erkeÀ[s Heenlee ³esF&ue. DeeleeHe³e¥le ³ee
iegbleJeCegkeÀer®ee osMeeuee efveef½ele®e HeÀe³eoe Peeuee Deens. Kejs cnCepes
meJe& mlejebJej®³ee efMe#eCeeJej®eer iegbleJeCetkeÀ Jee{e³euee nJeer.
Deepeefceleerme leer jeä^er³e GlHeVee®³ee 3.5… Deens, leer Jee{e³euee
nJeer. efMe#eCee®ee Òemeej p³ee osMeeble peemle Deens, l³ee osMeeble ns
ÒeceeCe 6…Hes#ee DeefOekeÀ Demeles. DeeHeu³eeuee les ue#³e þsJee³euee
njkeÀle veener.

³ee ¢äerves efJe®eej keÀjlee, DeeHeu³eeuee ÒeeLeefcekeÀ efMe#eCeemeeþer
efveOeer GHeueyOe keÀjC³eemeeþer G®®eefMe#eCeeJejerue Ke®e& keÀceer keÀje³euee

nJee Demes cnCee³e®eer pe©jer veener. DeLee&le, Ke®e& keÀjleevee lees ³eesi³e
leNnsves neslees keÀer veener, ns vesnceer®e Heene³euee nJes.

J³eeJemeeef³ekeÀ (DeeefCe Deelee meJe&meeceev³ener) DeY³eeme¬eÀceebmeeþer
efJeveeDevegoeefvele leÊJeeJej Keemeieer ceneefJeÐeeue³es keÀe{C³ee®eer DeeefCe
l³eemeeþer Yejcemeeì MegukeÀ IesC³ee®eer cegÊeÀ HejJeeveieer osC³ee®es
cenejeä^ DeeefCe Dev³e jep³eeb®es OeesjCe Jejerue ³egefÊeÀJeeoevegmeej
DemeceLe&veer³e Jeeìles. Yeejleele J³eeJemeeef³ekeÀ ceveg<³eyeU Jee{e³euee
Heeefnpes ³eele MebkeÀe veener. Meemevee®es Demes GefÎ<ì Demesue, lej
lesner meceLe&veer³e Deens. Hejbleg, ns keÀjleevee efMe#eCeemeeþer efveOeer
HegjJeC³ee®eer DeeefCe iegCeJeÊee peesHeemeC³ee®eer DeeHeueer peyeeyeoejer
PeìketÀve ìekeÀCes De³eesi³e Deens.

Meemeveeuee mJele:uee veJeerve efMe#eCemebmLee keÀe{Ces keÀþerCe
Demeues, lej l³eebveer Keemeieer mJe³ebmesJeer mebmLeebvee les meebieCes iewj
veener. DeMee mebmLeebvee Devegoeve osTve l³eeb®³ee MegukeÀeJej DeeefCe
DeMee efkeÀleer mebmLeebvee HejJeeveieer Ðee³e®eer ³eeJej efve³eb$eCe þsJee³euee
nJes. l³ee®eÒeceeCes, DeMee mebmLeeb®³ee iegCeJeÊesJej keÀ[keÀ osKejsKe
nJeer. DeMeer osKejsKe Je efve³eb$eCe ve þsJeu³eeves J³eeJemeeef³ekeÀ efMe#eCe
osCeeN³ee mebmLee keÀe{C³ee®ee Oeboe yeveuee DeeefCe HeefjCeeceer yeskeÀej
eEkeÀJee DeHetCe& jespeieej (Deb[j ScHuee@F[) Demeuesu³ee J³eeJemeeef³ekeÀ
megefMeef#eleeb®eer HeÀewpe GYeer jeefnueer.

G®®ee fMe#eCee®ee r ie gCeJeÊee e fìkeÀJeC³eemeeþe r Deee fCe
Jee{JeC³eemeeþer DeeHeu³eekeÀ[s efJeÐeeHeerþ Devegoeve Dee³eesie, DeefKeue
Yeejleer³e leebef$ekeÀ efMe#eCe Heefjøeo (S. Dee³e. meer. ìer. F&), Fbef[³eve
cesef[keÀue keÀeTeqvmeue DeMee p³ee mebmLee Deensle, l³eebveer DeefOekeÀ
ÒeYeeJeerHeCes keÀe³e& keÀjC³ee®eer, lemes®e efJeÐeeHeerþeb®es ³ee yeeyeleerleerue
keÀe³e& ÒeYeeJeer nesC³ee®eer iejpe Deens.

DeueerkeÀ[s, efJeÐeeHeerþ Devegoeve Dee³eesie DeeefCe DeefKeue Yeejleer³e
leebef$ekeÀ efMe#eCe Heefjøeo ³ee oesvner mebmLeebveer DeeHeeHeu³ee #es$eebleerue
ceneefJeÐeeue³es DeeefCe efJeÐeeHeerþs ³eeb®³ee keÀe³ee¥®es cetu³eebkeÀve keÀªve
l³eebvee iegCeJeÊes®ee opee& osC³ee®eer ceesnerce neleer Iesleueer Deens.
Jejerue mebmLeebkeÀ[tve efvejefvejeÈ³ee GHe¬eÀceebmeeþer ceneefJeÐeeue³es
Je efJeÐeeHeerþs ³eebvee efceUCeejs Devegoevener iegCeJeÊesJej DeJeuebyetve
jenCeej Deens. iegCeJeÊes®ee opee&ner oj Hee®e Jeøee¥veer Hegve: leHeemeuee
peeF&ue. G®®e efMe#eCee®³ee iegCeJeÊeeJee{er®³ee ¢äerves Jejerue ceesnerce
vekeÌkeÀer®e mJeeieleen& Deens.

nesceer YeeYee efJe%eeve efMe#eCe kesbÀê, ìeìe Feqvmììîetì Dee@HeÀ
HeÀC[ecesvìue efjme®e&, ceeveKego&, cegbyeF& 400 088.

(cejeþer efJe%eeve Heefj<eo Heef$ekesÀ®³ee veJnWyej 2004®³ee DebkeÀeletve meeYeej)
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Secularism in India, Ed. M. S. Gore, Indian
Academy of Social Sciences, 1991.

137. Development and Security in the Asia-
Pacific Region : Some Observations,
Proceedings of the 41st Pugwash
Conference on Science and World Affairs,
Beijing, China, pp. 140-43, 1991.

138. Feasibility of a Nuclear Weapon Free
World : Is the Main Problem the beginning
or near “Zero” ?, Pugwash Workshop on
‘a Nuclear Weapon Free World – Is it
Desirable? Is it Feasible ?’, Turin, May 1991.

139. Intermediate Steps Towards a NWFW :
Drastic Reductions, Pugwash Workshop
on ‘The Desirability and Feasibility of a
Nuclear Weapon Free World’, London,
Dec 14-16, 1991.

140. Some thoughts on Mathematics Education
in India, Proceedings of Second Indo-US
Workshop on Mathematics Education,
Goa, Feb. 3-13, 1992, pp. 24-30.

141. An interview in Bakhar, Diwali, 1992
(Marathi)

142. Approaches towards a Nuclear Weapon
Free World, (with C. Raja Mohan and Maj
Britt Theorin) A Nuclear Weapon Free
World – Is it Desirbale ? Is it Feasible ? Ed.
Joseph Rotblat, Jack Steinberger and
Bhalchandra Udgaonkar (Westview Press,
1993). Pp. 201-220.

143. Scientific Research – Autonomous
Research Institutions and Universities,
Higher Education Reform in India :
Experience and Perspectives, Ed. Suma
Chitnis and Philip Altbach (Sage, New
Delhi, 1992), pp 245-76.

144. An Intimate View of Indian Science, a
Review of Growing up with Science in
India by B. V. Thosar, Weekend Observer,
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May 23, 1992.
145. Pugwash and the NPT, Address to the

Plenary Session on ‘Non-Proliferation
Treaty after 1995’, Proceedings of 43rd

Pugwash Conference, Hasseludden, , June
1993 pp. 189-93.

146. Technical and Socio-Political Requirements
for a Nuclear-Weapon Free world,
Proceedings of the 43rd Pugwash
Conference Hasseludden, June 1993, pp.
244-53.

147. Nuclear Proliferation Concerns and the
NPT, New Quest, 102, Nov-Dec 1993, pp
325-33.

148. Scientific Culture and Ideological
Influences on History of Science in India,
Occasional Paper 16 of the Project on
History of Indian Science Philosophy and
Culture (PHISPC), 1993.

149. Nuclear Proliferation and the NPT, India
Perspectives, Jan 1994, pp 15-19.

150. Scientific Tradition and Other Traditions,
Occasional Paper 24 of PHISPC, 1994.
(also, Current Science, 69 (2), 197-206,
1995).

151. Non-Proliferation, NPT, a NWFW and the
Agenda for 1995, Proceedings of the 44th

Pugwash Conference, Kolyanbari, June-
July 1994, pp. 264-66.

152. Remarks at the Inauguration of
Orientation Course in Science and
Mathematics for AEES Teachers, Tarapur,
17 Oct 1994.

153. Science and Humanism – Challenge of
Science to Basic Human Values, in Facets
of Humanism, Ed. B. V. Subbarayappa,
(affiliated East – West Press, 1995).

154. Science and Technology in 2001, AIR
Broadcast, 15 August 1995.

155. Nobel Peace Prizes to Rotblat and Pugwash
(shortened version published as Anti-
Nuclear Role of Pugwash Movement,

Times of India, Jan 1996).
156. Nobel Peace Prize 1995, an interview by

Hemchandra Pradhan and Chintamani
Deshmukh, Thinkers’ Academy Journal,
Jan 1996 (in Marathi).

157. Planning for Excellence, Address at AEES
Principals’ Workshop, HBCSE, 22 May
1996.

158. Scientific Temper, Here and There,
Thinkers’ Academy Journal, July – August
1996.

159. What Freedom Means to Me, All India
Radio, 15 August 1996.

160. Why CTBT ? – a Reply to Frank Blackaby,
Pugwash Newsletter, Dec 1996.

161. Why did Early Indian Science not fulfill its
Promise ? – Some Thoughts. Dr. D. S.
Kothari Memorial Lecture, Indian Institute
of Science, Bangalore, 10 April 1997.

162. Is India’s Refusal to sign the CTBT
inconsistent with the Gandhi – Nehru
Legacy ? – a Reply to Khairallah Assar,
Pugwash Newsletter, May 1997.

163. Atomic Energy for Peaceful Purposes,
India Perspectives, Independence Special
Issue, 15 August 1997.

164. Pugwash at Forty – Some thoughts on the
Unfinished Agenda, Proc of 47th Pugwash
Conference, Lillehammer, 1997. (based on
talk at Pugwash Seminar on Past, Present
and Future of Pugwash, at Pugwash,
Novascotia, 11-12 July 1997).

165. Pokhran – II : Where do we go from here ?
An interview with Hemchandra Pradhan
and Chintamani Deshmukh, Maharashtra
Times, 17 May 1998 (Marathi).

166. A proposal for Nuclear Disarmament by
the Turn of the Present Millennium (with
S. Rajgopal), June 1998.

167. Nuclear Weapons, Current Science, 75 (9),
10 Nov 1998. .

168. India’s Nuclear Capability, Her Security
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Concerns, and the Recent Tests, Current
Science, 76 (2), 154-66, 1999.

169. Pugwash and Unilateral Military Action,
Pugwash Newsletter, April 1999.

170. Fissile Materials Cut-off, Strategic Analysis
XXIII (9), Dec 1999, pp 1587-99.

171. Paradise or Death ? India 1000-2000
(Express Publications, Madurai, Dec 1999.

172. Biases in Nuclear Non-Proliferation
Initiatives, Mumbai Sakal, 20 August 2000
(in Marathi).

173. National Security – Its International
Dimensions : Some Observations, Strategic
Analysis, XXIV (10), Jan 2001 (also Physics
News, 32 (1&2), 11-24, 2001).

174. V. G. Kulkani – A tribute, Marathi
Vidnyan Patrika, September 2002 (in
Marathi).

175. Forward to Gatha Shodhanchi by V. G.
Kulkarni, G. P Phondke and Anjali
Kulkarni and its English translation
“Invetnios and Discoveries : Milestones in
Science”

176. Science in India-Yesterday, Today and
Tomorrow, Science Day Lecture under the
auspices of TIFR Alumni Association, 28
February 2003.

177. Early years at TIFR, Interview by Arvind
Kumar, December 2003.

178. Universities and Higher Education –
Autonomy Essential for Promotion of
Excellence for Higher Education
Autonomy essential for Promotion of
Excellence : Marathi Vidhyan Patrika, Nov
2004.

179.  Interview by Dr. Hemchandra Pradhan,
Radio autography (Marathi) for State
Archives of AIR, early 2005.

180. Interview by Dr. Chintamani Deshmukh,
Radio autography for Central Archives of
AIR, early 2005.

181. Democratic Science Education, Inaugural

Address at a workshop on “Science
Education in India”, HBCSE, Mumbai, 22
March, 2007.

182. Forward to Vidnyan Ani Tantradnyan –
Swaroop and Pailoo, a book by H. C.
Pradhan, HBCSE, TIFR, Mumbai 2007.

C. PHYSICS NEWS EDITORIALS

� Physicists and Educational Reform -
September 1975
� UGC’s Faculty Development Programmes -

December 1975
� Objectives and Contents of Science Course -

March 1976
� Enlarging the Scope of the Ph. D degree - June

1976
� Standards of Education and the Academic

Community - September 1976
� Fostering Instrument Building Capability -

March 1977
� Nurturing Graduate Schools and Indian

Research Journals - June 1977
� Variable Energy Cyclotron - September 1977
� Publication in Indian Research Journals -

December 1977
� A New UGC Policy Frame and the Draft Five

Year Plan - March 1978
� Fiftieth Anniversary of Discovery of Raman

Effect - June 1978
� University Rules and Regulations and Pursuit

of Research in Universities - September 1978
� Import Constraints and Technological Self-

Reliance - December 1978
� Remembering Albert Einstein - March 1979
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� Basic vs Goal-Oriented Research - March 1980
� Imperatives of Planning - June 1980
� Research Career? In India? in USA? -

September 1980
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� New Energy Sources - December 1980
� Comments arising from the Dialogue with

Professor Salam - March 1981
� Publishing in Indian Research Journals - June

1981
� Attracting Bright Students to Research -

September 1981
� Thoughts arising from the Silver Jubilee of

Physics Symposia - March 1982
� Space, Atomic Energy and Self-Reliance - June

1982
� Embargos on Equipment, Devices and

Materials - September 1982
� Improving the Research Environment -

December 1981
� Who is Responsible for the Brain Drain? -

December 1982
� Bridging the Gap between Universities and

National Laboratories - March 1983
� Comments on a Proposal of the APS - June

1983
� Science City - What is the Message? -

September 1983
� Building up National S&T Capability -

December 1983
� UGC and the Strengthening of Research in

Universities - March 1984
� Where should a Bright Student for his Ph. D.?

- June 1984
� Strengthening our Ph. D. Graduate Schools -

September 1984
� Survival of Mankind and the Peace

Movements - December 1984
� Scientific Research and the Technology Gap

- March 1985
� Attracting Bright Students to Research - June

1985
� Challenge of Education - September 1985
� S&T Policy and Planning - December 1985
� Do we have a Manpower Policy? - March 1986
� New Education Policy: Are we geared for its

Implementation? - June 1986

� New Education Policy: How will the Universities
Move Centre Stage? - September 1986
� Erosion of Standards - December 1986
� Publications and Scientific Values - March

1987
� Should we Close Down our Research Journals

- September 1987

D. BOOKS:

1. Scientific Cooperation for Development -
Search for New Directions: Edited with P.
J. Lavakare & Ashok Parthasarathi, Vikas
1980.

2. Proceedings of the International Seminar on
Science, Technology and Society in
Developing Countries, Bombay, November,
1979, Edited with. H. N. Sethna, R.
Chidambaram, B. V. Subbarayappa, Nehru
Centre, July, 1981.

3. Science and Technology Policy in the 1980s
and Beyond, Edited with P. Gummet & M.
Gibbons, Longman 1984.

4. Homi Jehangir Bhabha: Collected Scientific
Papers, Edited with B. V. Sreekantan &
Virendra Singh.

5. A nuclear Weapon – Free World: Desirable?
Feasible? Edited with Joseph Rotblot and
Jack Steinberger, Westview Press, 1993.

E. SOME OTHER WRITINGS :

1. Chapter on Science and Technology, in
Draft Five Year Plan, 1978-83.

2. A Statement on Scientific Temper,
Nehru Centre, Feb. 1971 (along with about
25 other signatories).

3. Financing Science and Technology for
Development:
Report of the Intergovernmental Group of
Experts on the United Nations Financing
System for Science and Technology for
Development (A /CN. 11/21, 15 July 1981).
(jointly with other members of the Group).
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Prof. B. M. Udgaonkar

Prof. B. M. Udgaonkar (b. 1927) began his research career at the Tata Institute of
Fundamental Research, under the guidance of Prof. H. J. Bhabha, in 1949. After some

publications of interest in Bhabha’s theory of elementary particles, he was drawn into the
newly emerging Indian Atomic Energy Programme. He underwent training at the French
Atomic Energy Commission, Saclay, France for 18 months (1953-55), and on his return built
up the core of the Reactor Theory Group of what is now the Bhabha Atomic Research
Centre. In 1960, he switched back to High Energy Physics, and spent the next three years in
USA, at Lawrence Radiation Laboratory, Berkley (1960-62), Institute For Advanced Study,
Princeton (1962-63), and Arogonne National Laboratory (1963). On his return he took charge
of the Theoretical Physics Group at Tata Institute of Fundamental Research, Bombay, which
soon acquired international reputation.

Prof. Udgaonkar is known for his pioneering contribution in the Regge Pole
Phenomenology of high energy cross sections and also for his work in the bootstrap approach
to hadron dynamics. He is a Fellow of the Indian Academy of Sciences and of the Indian
National Science Academy. He was a member of the Commission on Particles and Fields of
IUPAP (1969-75).

In the mid-sixties, Prof. Udgaonkar got interested in the problems of education and he
was responsible for the growth of the educational dimension of TIFR- the graduate courses
and the Visiting Students Research Programme (VSRP) in the School of Physics of TIFR, and
various interactions with the school system and the University of Bombay. Out of these
emerged the Homi Bhabha Centre for Science Education (HBCSE) at TIFR, and the Western
Regional Instrumentation Centre at the University of Bombay. Also, he was called upon to
became a member of the University Grants Commission of India (1973-79). He was Chairman
of HBCSE (1975-91) and nurtured it as a Centre of Excellence in school science education
and research.

He was Chairman of the Board of Research in Nuclear Sciences of the Department of
Atomic Energy (1979-86), and Chairman of the Atomic Energy Education Society (1988-
90). He was a Member of the University Grants Commission (1973-79), Member of the Indian
Council of Social Science Research (1980-86), and Special Advisor to Deputy Chairman of
the Planning Commission (1977-79). He was the first President of the Indian Physics
Association (1971-73), President of Maharashtra Academy of Sciences (1979-82), President
of the Indian Academy of Social Sciences (1988-89) and President, Marathi Vidnyan Parishad
(1982-91). He was Chairman of the National Organizing Committee of Bharat Jan Vigyan
Jatha (1987).

Prof. Udgaonkar has been active in Pugwash, the well known international organization
of scientists working for peace in the nuclear era, which received the Nobel Prize for Peace
in 1995. He was a member of the Pugwash Council and Executive (1987 – 97). He received
the Hari Om Trust Award of the UGC, for work at the interface between science and society
(1985) and the President’s Award, PADMA BHUSHAN (1985).

Prof. Udgaonkar has written extensively on his experiences and ideas relating to
Education, Science-Technology and Development, and global nuclear disarmament. A
selection of his articles has been published by HBCSE (1996).
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Programme

SCIENCE EDUCATION - CHALLENGES OF QUALITY
12th and 13th September 2007

Venue for the Conference : V G Kulkarni Auditorium
Homi Bhabha Centre for Science Education, TIFR
V. N. Purav marg, Near Anushaktinagar bus Depot,
Next to BARC gate, Mankhurd , Mumbai -  400 088
Phone no: 022- 25567711

Wednesday, 12th September 2007 : Time: 14.00 to 16.30 Hrs

Session I : School Science Education – Universalisation with Quality

Speakers : Chairperson : � Prof Anil Sadgopal
� Prof. Ram Takwale
� Prof. Anita Rampal
� Mr. V. G. Gambhir
� Dr. Jayshree Ramdas
� Dr. K Subramaniam

Wednesday, 12th September 2007 : Time: 17.00 to 19.30 Hrs

Felicitation Function

Conference dinner will be served thereafter
Prof. B.M. Udgaonkar will be felicitated at the hands of  Prof M G K Menon

Speakers : � Felicitation ceremony
� Prof. M G K Menon
� Dr. Anil Kakodkar
� Prof. Arvind Kumar
� Prof. Jasjit Singh
� Dr. P. Babu
� Dr. Anil Sadgopal
� Dr. Jayant Udgaonkar

Thursday, 13th September 2007 : Time: 10.00  to 13.00 Hrs

Session II : University Science and Technology

Speakers : Chair person : � Prof. Arun Nigavekar
� Dr. S. P Sukhatme
� Dr. J. B. Joshi
� Mr. P. S. Deodhar
� Prof. N. Mukunda

Thursday, 13th September 2007 : Time: 14.00  to 16.30 Hrs

Session III : Science Dissemination

Speakers : Chair person : � Prof. D. Balasubramaiam
� Mr. A. P. Deshpande
� Prof.  Vinod Raina
� Dr. M P Parameswaran
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National Centre for Science

Communicators (NCSC) is a pulsating

science communication organisation with

national and international reach. It’s members

include science communicators from varied

fields of communication – print media, television,

radio, science centres etc……….

The NCSC was established in January 1997

with a view to develop Science Communication

in India. The Centre provides opportunities for

science communicators to explore and express

their talents and creativity for better

understanding of science and recognises such

talents. Presently, the membership strength of

NCSC is over 200 spread across the country.

One of the most dynamic campaigns of

NCSC is its intensive interaction with the

teaching community, to inculcate excitement

regarding science education and scientific

method of knowledge transfer.

The Centre has been conducting Science

Journalism courses in both Marathi and English.

The NCSC has published a National

Directory of Science Communicators and

National Directory of Science propagating

organisations for easy access to information

regarding science communication.

Conferences hosted by the NCSC

� The NCSC hosted its First International

Conference of Science Communicators at

IUCAA in Pune in January 2000, the theme

being “Public Understanding of Science”.

Around 210 Science Communicators across

the globe attended the event.

� The second International Conference of

National Centre for
Science Communicators

Science Communicators was organised at the

BARC, Mumbai to felicitate and honor

renowned Astrophysicist and science

Communicator Prof Jayant Narlikar, in July

2003. The theme of the conference, was “Man

and the Universe”.

� The third International Conference of Science

Communicators was held in Rio de Janeiro,

Brazil in the year April 2005; the theme being

Science Communication in developing

countries.

� In October 2005, NCSC organised a National

Seminar for Science Communicators on

Expanding Horizons of School Science

Education at the Labour India Complex,

Marangattupilly, Kottayam, Kerala

� In November 2006 a National Conference –

Vision 2026 – Challenges in Science

Communication, was organised at the Indian

National Science Academy, New Delhi. The

conference was inaugurated by Dr. APJ

Abdul Kalam, President of India on 26th

November 2006

� In September 2007 A National Conference

on Science Education - Challenges of

Quality will be organised in association with

Homi Bhabha Centre for Science Education,

as a tribute to Prof. B. M. Udgaonkar,

eminent scientist and educationist on the

occasion of his 80th Birthday on 14

September 2007.

A. P. Deshpande

Chairman

National Centre for Science Communicators
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Homi Bhabha Centre for Science Education

(HBCSE) is a National Centre of the Tata

Institute of Fundamental Research (TIFR), one

of India’s premier research institutions in basic

sciences and mathematics. It started in 1974 as

a unit of TIFR under a grant from the Sir

Dorabjee Tata Trust. Since 1981, the

Department of Atomic Energy, Government of

India has supported it. In 1992, HBCSE moved

from a temporary location in a Municipal School

of central Mumbai to its present independent

campus located at Mankhurd, Mumbai.

The broad goals of the Centre are to promote

equity and excellence in science and

mathematics education from primary to

introductory college levels, and encourage the

growth of scientific literacy in the country. To

these ends it carries out a wide spectrum of

interrelated activities.

Teacher orientation and science dissemination

This is a large grassroots activity, centering

on the education of the socially disadvantaged.

In fact, HBCSE grew out of this activity and it

was the main focus of HBCSE in its initial years.

The Centre has carried out tribal education

projects in remote parts of the state of

Maharashtra and is also involved with the

Atomic Energy Education Society (AEES) in

talent search among the underprivileged

communities around the Department of Atomic

Energy project sites. A large number of teacher

orientation programmes are held round the year

Homi Bhabha Centre for Science Education
(HBCSE)

Tata Institute of Fundamental Research (TIFR), Mumbai – 400 088

on the campus and at different sites in the

country for AEES, other similar school networks,

State and Central Government agencies and

many non-governmental organisations. It

recently carried out an important action research

project on ‘Health and Environment Education’.

Through numerous field projects, the Centre

has evolved a laboratory based on readily

available materials for performing a range of

experiments in school science. Accompanying

this is an activity-based mathematics laboratory

including educative games, puzzles, aids and

models. As part of its science popularization

effort, the Centre has developed two notable

exhibitions on ‘History of Science’ and on

‘Gender and Science’. Several popular science

books brought out by the Centre supplement

these efforts. The Centre received the National

Award for Science Popularisation from

National Council for Science Technology

Communication in 1999.

Curriculum, Laboratory and Materials

Development

Academic research and grassroots

experience have been combined to develop

innovative curricular and co-curricular

materials: textbooks, teacher books and

laboratories in school level science and

mathematics. Several co-curricular and popular

science books both for children and general

readers have been brought out. HBCSE

members have also co-authored science and
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mathematics textbooks by National Council of

Education Research and Training (Government

of India), Text Book Bureau of the State

Government of Maharashtra, Indira Gandhi

Open National University, YC Maharashtra

Open University and other organizations.

Olympiads

HBCSE is the nodal Centre of the country

for Olympiads in five subjects: mathematics,

physics, chemistry, biology and astronomy. This

is a massive programme involving several stages

of selection and training culminating in student

teams contesting in International Olympiads in

these subjects. Special Olympiad laboratories in

physics, chemistry and biology have been

developed for the purpose. HBCSE also hosted

an International Chemistry Olympiad in 2001

in which 60 countries participated and an

International Astronomy Olympiad in

November 2006 in which more than 20

countries participated. HBCSE will be hosting

International Biology Olympiad in July 2008.

National Initiative on Undergraduate Science

(NIUS)

This is a major new dimension to HBCSE’s

activities and a natural sequel to its Olympiad

programme. It caters to talented undergraduates

of the country and mobilizes some of our best

scientists and teachers especially those from

Bhabha Atomic Research Centre and Tata

Institute of Fundamental Research, for

motivating and nurturing promising Indian

students for advanced studies and research in

sciences. It will involve a large number of

nurture camps for students and joint resource

generation camps of scientists and teachers from

different parts of the country. THE NIUS, which

began in December 2004, will involve at its full

strength, about 400 students and 100 teachers

at any given time in different stages of the

programme.

Research in Science & Mathematics Education

As part of TIFR (Deemed University),

HBCSE runs a Ph. D. programme in Science

Education, which includes pre-Ph. D. courses

in cognitive science, research methodology,

history and philosophy of science, science and

technology studies, and related areas. The

Centre has held several national workshops and

international conferences in this field. A major

series of International Conferences on Science,

Technology and Mathematics Education has

been undertaken by the Centre. The first

conference in this series, epiSTEME-1, was held

in December 2004, the second, epiSTEME-2,

was held in February 2007 and the next has been

planned for January 2009. Seminars, colloquia

and visits by scientists from India and abroad

sustain a vibrant academic ambience at the

Centre.

Major Areas of research at HBCSE include:

� Cognitive and pedagogic studies of science,

mathematics and technology education

� Sociocultural and gender studies in science,

mathematics and technology education

� Knowledge structure and dynamics

� Imagery and reasoning; Drawing, design,

and cognition

� Curricular issues, assessment and evaluation

� Health and environment education

� Educational implications of history and

philosophy of science.


