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Remembering Pandit Nehru and Dr. Bhabha

On October 30, 2008, Hon’ble Prime Minister Shri Manmohan Singh launched the Homi Bhabha Centenary
year. Dr. Bhabha, the founder father of Atomic Energy programme in India was a great visionary besides being a
scientist par excellence. It was only because of his conviction, hard work and strong capabilities in policy making
and administration that India could draw a road map for development of atomic energy even before its independence.
Another great personality to whom DAE owes a great a debt of gratitude is Pandit Jawaharlal Nehru because the policies
charted out by Dr. Bhabha were fully supported by Pandit Nehru for implementation. Pandit Nehru had such high regards
for places of scientific and technological excellence that he called them ‘“Temples of Modern India’. This combination

of the two greats culminated into India emerging as an advanced country on the world map of atomic energy.

November 14th happens to be birth anniversary of Pandit Nehru therefore this issue of Nuclear India is being
brought out as a tribute to Late Dr. Bhabha and Pandit Nehru. In fact, DAE had brought out a special issue of Nuclear
India on Pandit Nehru and Dr. Bhabha in 1989 as part of the Nehru Centenary. The present issue is more or less a
reproduction of that special issue being brought out in the birth centenary year of Dr. Homi Bhabha. | am sure that this
issue will provide the readers glimpses of the intimate relationship they enjoyed. It will also bring out their personal

qualities and the deep commitment they had to the development of science and technology in general and atomic

energy in particular for the progress of the country.

wfhﬁ_{lﬁ;u \
s

Dr. Anil Kakodkar
Chairman, Atomic Energy Commission



Note on the Organisation of Atomic Research in India by
H.J. Bhabha, Chairman, Board of Research on Atomic Energy

1. The Report submitted to you, Mr Prime Minister, on my return from Europe and
America collected evidence which made it reasonable to believe that within the
next couple of decades atomic energy would play an important part in the economy
and the industry of countries and that, if India did not wish to fall even further
behind the industrially advanced countries of the world, it would be necessary to
take more energetic measures to develop this branch of science and appropriate
larger sums for the purpose.

An immediate objective should be the setting up of a small atomic pile. Resolution
1 of the last meeting of the Board of Research on Atomic Energy given in the
appendix supports this proposal.

2. In that Report it was pointed out that the quickest and most desirable way of
developing atomic energy in India would be to come to an agreement with the
Governments or atomic energy agencies of one or more countries such as Great
Britain, France and Norway. Such agreements would be on mutually advantageous

Aprll 26, 1948 terms involving the .exchang.e of raw materia!s us.ed in th? generation of atomic

energy and the pooling of scientific and technical information.

It must be clearly understood that the possession of sufficient quantities of uranium is a sine qua non for the generation of atomic
energy. Thorium can only be used for this purpose after it has been treated in an atomic pile in such a way as to generate a
particular variety of uranium in it. A pile cannot be started without uranium, or plutonium, which is a substance generated from
uranium in a pile.

So far no large and concentrated deposits of uranium bearing minerals have been found in India, though the monazite sands of
South India contain a fraction of a per cent of uranium. It is essential, therefore, that our immediate programme should include
an extensive and intense search for sources of uranium. These geological surveys would take at least two years if carried out in
any careful and exhaustive way, and it is possible that their result may be negative. In that case India would either have to depend
on an agreement with a foreign power for the purchase of her uranium or go in for the much more costly process of extracting
uranium from monazite. If, therefore, the Indian Government wishes to possess a pile in operating condition in India within a
period of a few years, then an agreement with a foreign atomic energy agency is inevitable.

In deciding on the structure of the organisation which Government must set up in order to develop atomic energy and research
on a bigger and more effective scale than hitherto the following two basic facts of the situation must be taken into account.

(i)  Absolute secrecy will have to be observed and ensured with respect to any secret information given to us by a foreign
atomic energy agency.

(i)  The paucity of the scientifically and technically trained personnel will require some of the top people to do more than one
job at the same time. These two conditions by themselves practically determine the essential structure of the organisation.

Condition (i) requires that the development of atomic energy should be entrusted to a very small and high-powered body
composed of say three people with executive power, and answerable directly to the Prime Minister without any intervening link.
For brevity, this body may be referred to as the Atomic Energy Commission.

The present Board of Research on Atomic Energy cannot be entrusted with this work since it is an advisory body which reports to
the Governing Body of the Council of Scientific and Industrial Research, composed of 28 members including officials, scientists

and industrialists. Secret matters cannot be dealt with under this organisations.




72 The same conditions of security require that the Atomic Energy Commission have
its own secretariat independent of the secretariat of any other Ministry or Department of
Government, including the envisaged Department of Scientific and Industrial Research.

8. In the chart of the proposed Department of Scientific and Industrial Research which
was given to me by Sir S.S. Bhatnagar on your instructions, the present Board of Research on
Atomic Energy Is shown as a part of this Department but not under the Council of Scientific
and Industrial Research as at present. The reasons regarding security etc. which have been
given above make this arrangement undesirable and | have, therefore, given in Appendix Il
a modification of this chart which only differs from the original chart given to me in
having the Atomic Energy Commission directly under the Prime Minister and not
as part of the Department of Scientific and Industrial Research, in my opinion,
already expressed to you in a letter from Simla in June, 1947, it is desirable that
the Department of Scientific and Industrial Research should be under the Prime
Minister. | understand, however, that there is a possibility that it may be put under a
Minister without portfolio who would be in charge of its day to day operation. Should
this step become necessary through force of circumstances then it will be necessary to
separate the Atomic Energy Commission from the Department of Scientific and Industrial
Research if it is now made a part of that Department The Atomic Energy Commission whose
work has important international implications must always be attached directly to the Prime

Minister, and | am, therefore, strongly of the opinion that it should from the start be organised directly under the Prime Minister
and not as a part of the Department of Scientific and Industrial Research. Full co-ordination of the activities of the Department of
Scientific and Industrial Research would be ensured by the circumstance that the Director of Scientific and Industrial Research
would be a member of the Commission and act as its Secretary for ordinary administrative purposes.

ADMINISTRATIVE MEASURES RECOMMENDED

9.

In view of the above considerations It is desirable that Government should take the following steps immediately:-

(1)

An Atomic Energy Commission should be set up directly under the Prime Minister. It should be a high powered body
consisting of three scientists and composed as follows:

(i)  Chairman
(if)  Director of Scientific and Industrial Research
(iii) One other eminent scientist (Sir K.S. Krishnan, FRS, is suggested)

The Atomic Energy Commission should have its own independent secretariat.

Government should decide on the sums of money that it wishes to allocate for the development of atomic energy within the
next three years. A sum of approximately Rs. 50 lakhs will be required if it is decided to build a small pile while additional
rupees thirty to forty lakhs will be required for other atomic research projects, both fundamental and applied. It should be
noted that the estimate of Rs. 50 lakhs for a pile is based on the assumption that the heavy water and the uranium would
be bought from a foreign agency. While the quantities of heavy water and uranium required are known, the price depends
on political as much as economic factors. For example, it may be possible to buy heavy water cheaper from Norway if we
could give her in return substances such as thorium which she may require Alternatively, the price may be much higher
than that used in the estimates if there is nothing that Norway wishes to have in exchange. The same considerations apply
to uranium. It is, therefore, necessary that Government should allocate at once the sum that may be required, between
say eighty lakhs and one crore of rupees lo be spent within the next three to five years, and let final decisions wait till
negotiations with foreign atomic energy agencies have been undertaken and their results known- The sum of rupees ninety



lakhs to be spent within the next four years, may oughly be allocated, subject to future
revision, as follows:

1st year Rs. 10 lakhs
2nd year Rs. 20 lakhs
3rd year Rs. 30 lakhs
4th year Rs. 50 lakhs

(4) The exploratory talks which | have already had with the British, French and
Norwegian atomic energy agencies indicated that the prospects of arriving at an
arrangement of the desired sort were not unfavourable. These talks should be
taken up again and the proposals discussed in greater detail. As suggested by
Sir Stafford Cripps, it is desirable that these negotiations should be undertaken
orally at first. These talks should only be restarted after the constitutional issues
between India and England have settled, as for example, the question of whether
India is to remain in the commonwealth or not. Only then will it be possible to arrive
at a conclusive result one way or the other. The talks should be conducted in the utmost
secrecy as certain other countries may not look on such agreements with favour. For this
reason it would be amistake to send a mission to negotiate. The Chairman might be authorised
by you’ to continue his earlier talks till the terms of a possible agreement had become concrete. These could then be submitted
to Government for their approval or amendments. Finally the agreements should be ratified directly by the two Governments
concerned. | have been invited to the Solvay Conference in Brussels in early September, and thereafter to a Nuclear Physics
Conference in Birmingham. This might provide an inconspicuous occasion for carrying out the talks.

At the suggestion of Mr. D.N. Wadia, surveys for uranium and thorium are being organised by the Geological Survey of India
under Dr. M.S. Krishnan. Secrecy with regard to the results of these surveys now requires that they should be organised directly
under the Atomic Energy Commission and that Dr. M.S. Krishnan should be allocated whole-time to this work. It should be
pursued energetically as soon as possible of any agreement being reached with a foreign atomic energy agency. Resolution 3 of
the last meeting of the Board of Research on Atomic Energy, given in the Appendix, supports this proposal.

It is necessary that fundamental atomic research and teaching should be fostered in the universities and research institutes. For
this purpose atomic research may be defined as physical research on the nuclei of atoms and the elementary particles out of
which they are made or which play a role in determining their properties, and biological or chemical research involving the
use of radio-active nuclei or artificially made or separated stable nuclei- it therefore includes specifically research in nuclear
physics and cosmic rays, and biological or chemical research using tracers, it is essential in order to avoid lack of co-ordination
and unnecessarily duplication that all such grants should be made only by the proposed Department of Scientific and Industrial
Research after the schemes have been submitted to the Atomic Energy Commission and been approved, or better still by the
Atomic Energy Commission Itself.

With the appointment of the Atomic Energy Commission there will be no further reason for the continued existence of the
present Board of Research on Atomic Energy, and this should, therefore, be abolished. If, for some reason, it is not desired to
abolish this Board immediately then it should be attached as an advisory body to the Atomic Energy Commission, with strictly
limited scope of activity. For example, it might advise on the distribution of grants to the universities and research institutes
mentioned under (6) above, but this work is hardly sufficient to justify the existence of a Board.

The Joint Committee with Travancore could also be abolished as it was constituted at a time when the political relations between
India and Travancore were different to what they are now. It should be replaced by a small committee under the Atomic Energy
Commission consisting of the three members of the Commission and two members from Travancore.

Government should explore immediately the possibilities of utilising cheap hydro-electric power in India for manufacturing
heavy water, on the one hand for our own requirements in a pile, and on the other for sale to other countries. The selling
price of heavy water is anything between $ 100,000 and $ 300,000 per ton. A factory should be set up for the purpose
under the Defence Ministry and put under the same security measures as the armaments factories of that Ministry. The heavy

Continued on page 15




On improving standards of Universities :

Bhabha writes to Pandit Nehru

April 3, 1950
My deow Bhai

I v writing to-bring to-your notice o rather sevious situation which has beew developing for
some tume v owr educational system. It has beew observed by several people and I hawve observed it
myself that the quality of the meww and women who- are being twrned out by the universities has beenv
graduadly deteriovating since 1940.

This situation iy due to- several causes; one of the chief ones being that the universities awve
admitting for move people thaww they ave capable of teaching adequately withv their limitations
of staff and equipment. But in addition to-this, another umportant reason iy that some of the best
scientisty hawve today been drawnw away from the universities into- our reseawch institutes. A reseawchv
wutitute must howe some of the best worvkers iw the country inv ovder to- functionw at all properly,
With the present paucity of outstanding scientific wovkers inv Indiaw the only solution is thervefore to-
site reseawrchv institutes inv places where they cawv actively help in the work of av university. Not only
should the members of reseawch institutes be required to- give o few advanced courses in their ownw
subject to- studenty of the university but conversely the universities should be required to-appoint such
outstanding reseorch workers to-the respective faculties, evew if the reseawch institutes themselves are
not directly part of the university.

Since those who- ave outstanding research wovkers and have made important contributions
to-the progress of their subjecty ave also- usually those who- cawnv teach it best to- others; the separatiow
of reseawch from teaching canv only be to- the detriment of both:. This situation is accentuated inv
Indio by the sepawation of most reseawch institutes fromvthe universities, the former being under one
department of government while the latter are under another. Active cooperatiov betweew research
nstitutes and universities could be fuwthered very greatly if bothv were under the saume authority of
the Central Government. Onthe other hand it would be quite easy to-separate invthe advanced stages
of the teaching of say the arty from the sciences. A strong case could thervefore be made for having
the advanced teaching of science in the universities under the soume department as research while
leaving the teaching of science up to-the university level to-another depawtment. Invany case; it seems
clear that the technological institutes and all researchv institutes, whether teaching is done at thew
or not, showld be under the saume deportment of Government.

Yowrs ever,

Homi Bhabha

The Hon’ble Jawaharlal Nehru,
Prime Minister,

External Affairs Department,
Central Secretariat,

NEW DELHI.

/
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For closer co-operation between Universities

and National Laboratories : Bhabha writes to Pandit Nehru

My d .~ Februouwy 28, 1952

I amv writing to- remind yow of certain general proposals regarding the administratiow of
higher scientific and technical education and research which I believe hawe met with your general
approval inthe past, but which-hawe not been put into-effect for vawious reasons. The present junctune
after the elections may perhaps be a suitable moment for putting them into-effect.

The separation of advanced scientific and technical teaching from reseawch is not desirable.
The reasons for this have beew elaborated at somewhat greater lengthv in the attached sheet which
s awnv extract from av Note I submitted to-the Planning Commissiov inv September, 1950. Faw closer co-
operation could be established betweenthe scientific departmenty of the universities and the national
laboratories if the two- were dealt withv by the same Ministry. It iy desirable that higher scientific
education, meaning thereby scientific education at the university stage; should be dealt with by the
saume Ministry as deals with scientific reseawch; whereas the pre-University scientific education coulds
be dealt with by the Ministry of Education as at present. This would be afor move natuwal and logical
dvision of functions between the two- Ministries thaw the present one. I any case, the fact that
the national laboratories, which ave the best equipped and most up to- date scientific laboratories
v Indioy, owe under the Ministry of Natural Resources and Scientific Reseawrchv while av nuwmber of
other scientific institutions doing advanced teaching and reseawch such ay the Indiowv Institute
of Science at Bangalore are under the Ministry of Education; is the cause of av considerable lack of
coordination, wwnecessawy duplication, and waste. There seems no- doubt that the natwral place
for the institutes of higher technology and science like tihe Indianw Institute of Science is under the
Ministry which deals with scientific reseawch.

Yours sincerely,

Homi Bhabha.
The How'ble Jawaharvlal Nehwrw,Prime Minister,
Ministry of External Affairs,
NEW DELHI.

Extract from a Note on Scientific Education and the Utilisation of Scientific Manpower submitted to the Planning Commission in September1950

2.3 Research should be an integral pail of a university’s activity, and the number of staff in any subject should be such as to allow any member of the staff
to devote at least half his time to research if he so desires. In general, only those who have contributed to the advance of a subject, have a deep enough
insight into it to impart a sound knowledge of it to their students. Similarly, teaching, provided it does not take up the major part of a scientific worker’s

time, has a good effect on his research work in suggesting new approaches to the subject and often in suggesting new ideas. Thus,

each of the research institutes which have already been established in India should cooperate closely with a university in their
neighbourhood in its leaching activities. Only thus will some of our best scientists, who are at present locked up in research
institutes, be able to give off their best to the country, not only by doing their own research but by helping to leach the future
generations in the universities. The beneficial effect on universities by such close cooperation will be very far-reaching, for

if students have received courses of lectures from those who are leaders in their subject then they will immediately

have a standard by which to measure the quality of the lectures given by others, and this in its turn will have the /

effect of compelling the other teachers in the universities to improve the quality of their teaching

2.4 The separation of scientific teaching from research is not healthy and if should be considered
whether if would not be Welter to have a department of ministry of scientific education and research
which would be responsible for all the scientific education of the country at the university stage.
Scientific education up to and including the secondary school stage could then be left as -

at present with the Ministry of Education.



AEC Chairman communicates his vision on atomic power

generation to Prime Minister

July 11, 1954
In ovder to- focus our minds ow the job- which the Department of Atomic Energy has to-do; I have
drafted o swmmary note onw the subject, and I append it herewitiv. I hawe sent a copy of it to- the
Finance Minister and Sukthankaw. This is meant to- help us not only in the selectiow of staff for the
Department, but also-invdeciding whowm to- make a member of the Atomic Energy Commission at some
later stage. It occured to-me this morning, that if theve is no-objection to-hawving o non- Indiaw, Dr
Finch; F.R.S., the Director of the National Chemical Laboratory, would be av very useful member, as
he iy v chemist and has been associated withv atomic energy work in Great Britain. But this iy only
for consideration inthe future; and I assure that no-change inthe membership of the Atomic Energy
Commission iy contemplated immediately.
Homi J. Bhabhao

Pandit Jowahoarlal Nehwru,
Prime Minister,
Government of Indicy,

New Delhi

OBJECTIVE

Principal form - Generation of electricity by atomic energy.
Subsidiary form - Direct use of heat generated by atomic energy (as for example, for jet propulsion).

METHOD

To achieve the objective the following establishments and plants will have to be set up, and the activities mentioned below undertaken.
They are given roughly in chronological sequence, though several steps will have to be undertaken together.

1. Atomic Energy Establishment, Trombay.

Purpose - to obtain the scientific and technical knowledge for achieving the objective. Several research reactors and all the
necessary laboratories will be located at the Establishment. The research and design of the breeder and power reactors
to be located elsewhere, and of the necessary production plants, will be done here.

Survey, drilling and mining for atomic minerals, in particular, uranium.

Beneficiation plants (for raising the content of low grade uranium ore).

Uranium plant (for producing uranium of commercial purity from high grade or beneficiated uranium ore).

2

3

4

5. Uranium purification plant (for processing commercially pure uranium to atomic purity).

6. Plants for producing heavy water as a bye-product of fertilizer.

7.  Plant for producing beryllia and beryllium metal from beryl.

8.  Production of pure graphite for moderators.

9. Plant for enriching natural uranium.

10. Setting up of power reactors (for generating electricity).

11. Setting up of breeder reactors (for breeding plutonium from uranium and uranium 233 from thorium).

12. Plutonium extraction plant (for retreatment of uranium from a reactor to extract plutonium and remove fission products).

13. Setting up of special reactors (as for example, for the propulsion of ships and aircraft).

Subsidiary activities

(@) To train and develop the necessary scientific and technical staff. (The Atomic Energy Establishment alone will require about 600
scientists, and the number of scientific, technical and engineering staff in the plants will be several thousand).

(b) To support and finance research, especially in basic nuclear science, in the Universities and research institutes.
(c) To develop and promote the use of tracers in biology, medicine and industry.
(d) To set up plants to produce commercially and industrially useful materials obtained from minerals which come under the Atomic

Energy Act, as for example, titanium, zirconium, etc.



AEC Chairman proposes Economic Study Wing in DAE
July 16, 1955

il A copy of my paper ow The role of atomic power invIndiovand its immediate possibilities’ which hay been submitteds
for presentution at the Genevaw Conference onthe Peaceful Uses of AtomicEnergy, iy attached hevewitivfor the Prime Minister’s
information. He will be interested inthe striking figuues revealed in Table V and at some of the Conclusions.

2. This preliminawy study revealy that it would be economically feasible to- set up atomic power stations at a few
selected places inv Indiaw remote from sounrces of coal, and that invovder to-build up stocks of fissile material for future power
stationy it iy necessawy to- contemplate the setting up of at least one or two- such stations during the next few years. The
possibility of setting up an atomic power statitow i India was discussed by me withv Sir Edwiny Plowden i January this
yeaw, and it was agreed that thiy matter might be discussed more intensely agaiv in the middle of next year whewn the
British power station at Calder Hall hay gone into- operation. We will also- be hawing discussions ow this subject witiv
the Atomic Energy Conuwmnission and other industrial groupy inthe United States, and possibly also-withvthe Acadenny
of Sciences and the Government of the U.S.S.R. While no-decision on the setting up of an atomic power station will
be taken for at least o yeaw, it iy desivable that the economic aspects of the problemy should be studied from now,
and some of the linky of thought initiated in my paper pursued further, It Is therefore recommended that anw
Economic Study Wing be established inumediately in the Department of Atomic Energy to- study the economic
aspects of atomic energy, the location of power reactors; etc. No-freshvexpenditure will be involved for the present
sinceMr. S. Patuck; Administrative Officer inthe Depawtiment of Atomic Energy, who-has beenwput ow special duty
for collecting the information wsed in my paper, canvnow beplaced onthisjob-for o indefinite period. Other staff
caw be added inthe economic study group when the need arises.

3. Such studies covmnot be couried onw profitably in the Planning Commission at the present stage; since they arve
intumately linked with the rather complex technology of atomic energy. Whereas inthe case of coal burning stations theve iy
essentially only one method of producing electric power, naunely that of generating steanmv inv av conventional boiler and using this

steaunto-drive avtuwbine; inv atomic energy theve awe at least hall o dogen bosically different types of ‘atomic boilers’, which differ inthe form in whichs
the fuel iy introduced, invthe moderators used, inthe fissile material generated and inthe heat travsfer systemy, Moreover, as the initial power stations
will all serve the purpose not only of generating electricity, but also-of producing fissile material for futuwe reactors; either from wranivn or thoriwm,
the type of plant to-be set up is determined not only by the economics of electricity generation but even move by their effectiveness inproducing the fissile
materiods plutoniwm and wranivn 233. It iy clear therefore that the Plawnning Comumission could only fruitfully come into-the picture at o later stage
whew ail the preliminawy technical studies have been completed in the Depautiment of Atomic Energy.

4. According to-the rules of the Genevaw Conference no-paper shall be released til it has actually beev delivered at the Conference However, if
the Prime Minister agrees, v copy of my paper will be forwarded confidentially to-the Planning Conunission for its information.
5. The approval of the Prime Minister is requested for the actiow proposed above:

Prime Minister

Prime Minister agrees July 16, 1955

My dear Homi,
I hawve received your note ow the Economic Study Wing. I agree that this Wing should be stauted as av j pawt of the
Depavtment of Atomic Energy.

I have also-received and read with interest your paper for the Genevaw Conference entitled ‘The role of atowmic power invv
Indiov and ity immediate possibilities’. I am sending it ow to-the Plavning Commission I have, however, made it clear to-thenv
that it should be treated as confidential for the present and til the Genevaw Conference hay considered it.

Yow told me that yow were coming to-Delhi. I forget what date yow mentioned. Anyhow, whenever yow come; I
shall try to-find time to- discuss matters with yow. I might mention, however, that Satwrday and Sundey, 23vd and 24th E . 1\
July, are absolutely fll up for me. ! \

Ever yours, JF
Jowahawlal Nehwrw
Dr. HJ. Bhabha,
Secretary,
Department of Atomic Energy,
Apollo-Pier Road, Bombay.




Chairman informs Prime Minister about Juwly 20, 1955
commissioning of Thorium Plant

The construction of the thoriwm plant has been move or less completed. Trial runy were stawted about tew days ago; and
have given very satisfactory results. The process hay been tried out to-the production of the first thoriwm sulphate, and the
performance of the plant at every stage was better than planned: For example; the flltration process which was plavuned to-
take twelve howrs was completed ontwo- different occasions intwo-howrs: The quality of the first thorivwm sulphate produced

s also- somewhat better thow specification. Theplant was planned to-prodice 260 tons of thoviww sulphate per annwm, but

it appears now that it will be able to-produce considerably move, possibly as much as 360 tons per o,

2. The next stage of the process of production of thoriwm nitrate is being tried out, and the result will be reported
to-the Prime Minister as soonw as the trial runs have beew completed.

Prime Minister.

Dr. Bhabha reports to Pandit Nehru on the first International

Conference on Peaceful Uses of Atomic Energy at Geneva
August 24,1955

My dear Bhai,

The Conference ended at 5 p.m. onSaturday the 20th August. I enclose hevewitivtive text of my closing address,
which picks out the highlights of the Conference and generally summowiges what I felt about it. I think it is uwniversally
accepted that the Conference was v notable success. What iy so- gratifying is the covdial atmosphere in which all the
public and private discussions were carried out, entirely freefrompolitical bias or coldwaw hostility. Besidesthe regulow
sesstons av vuumber of informal meetings were held among scientists;, including those from the so- called irow cuwtain
countries, at which scientific problems were discussed flly and freely. Full credit must be given to-the USA. the United
Kingdomy and the USSR for the immense amount of hitherto- secret information which they freely made public; but for
which the Conference could not have been the success it was. As four as scientific discussions i this highly sensitive field
of atomic energy were concerned; all signy of the cold waw appear to-hawve disappeawed This does not of course mean that
there are no-longer secrety being kept back inthisfield, but these are now either of v industrial nature or inareas which:
ave rather close to- weapons development. I amv sure, however, that with the continuatiow of the present atmosphere
these oweas will shirink rapidly. One should take the opportunity of this excellent atmosphere to-push forwouwd witihv an
enlarging of the aweas of cooperation inthis field, from which it may be possible in due course to-pass gradually to-
v solution of the tougher problem of atomic armoment. The essential thing Iy that any futwe actiow inthis field:
should be takenwith tact and consideration, so-as notto-mar Inany way the excellent psychological atmosphere
which now existy

28 Indiov made av goods showing at the Conference; and many of ouwr papers were very wells received:. For
exaumple; extiracts fromv my paper owthe role of atomic power ‘in Indiaw were quoted by Siv Johwv Cockeroft i his
evening lectuwre A paper ow v new method of surveying for wraniwm by Vohwa, one of owr young scientists, was
specially reported invthe New York Times Interest was also-aroused inv ownr papers onwthe separatiowof hafniwfromw
girconivm and onw the measurement of diffusion lengtiv In beryllivumw oxide with o cascade genevator. A detaied
report of the Conference will be submitted after my retwrn to-Indio

3. A good deal of the credit for the success of the Conference nust also- go-to- Mr Dag Hamuwmawskjold, Secretowy General of the United Nations;
for the manner i which he presided over the meetings of the 7-Nation Advisory Conunittee which prepaved, the Conference. te is openv minded and:
conciliatory inhis approach and receptive to- suggestions; while at the same time quick and decisive. I also-find his general approach and manner of
thinking sympathetic.

I hope yow awre well; and that things in Indiow are progressing to- yowr satisfaction.

Youwrs ever,
Homi Bhabho
Pandit Jowahadal Nehwrw
Prime Minister,
Government of India,
NEW DELHI.



Dr. Bhabha, President of the first Geneva Conference, October 12,1955
reports to the United Nations

Mr. Chairman,

| wish to thank this Committee for having invited me to address it on the work of the International Conference on the
Peaceful Uses of Atomic Energy at Geneva; of which | had the honour to be President. When | came to the United States a few days
ago | did not expect to have to report on the Conference, and consequently | arrived without my notes and Conference papers.
Fortunately, | have been able to make use of the facilities which are available here in the Secretariat, although the time at my disposal
has been rather short for preparing an adequate report on a conference which covered so wide a field and dealt with so complicated
a subject as atomic energy.

The Secretary-General in his Report on the Conference has already told you that it was attended by 1428 delegates from 73
nations, and 133-4 observers’ It was covered by over 900 correspondents. No scientific conference of this magnitude and importance
has ever been held at any place at any time. The formidable task of organising this conference fell to the Secretariat of the United
Nations, and 738 members of its staff were directly engaged m this operation since its initiation in January. It is the opinion of many
of the scientists who participated in the Conference that no other international organisation could have so successfully handled a
conference of this magnitude. The sustained applause which greeted the reference to the work of the Secretariat in my closing speech
is a sufficient indication of the extent to which everyone appreciated the fine job done by the Secretariat.

I know | voice the feelings of all members of the Advisory Committee when | say that the success of its work in organising the
Conference was due in no small measure to the Secretary-General, Mr. Hammarskjold, who presided over its meetings. | am happy
to have this opportunity of being able to express our appreciation.

The documentation of this Conference alone was a huge problem. 1067 scientific and technical papers were submitted,
all of which are to be published in the proceedings. 450 of them were orally presented at the Conference. Some 16,000 pages of
documents in one language only have been printed and distributed. The Conference proceedings are to be published within a few
months as a permanent record of the work of the Conference and will cover no less than 16 volumes. This is an indication of the
amount of scientific material which was brought forward at the Conference, material which it will take the participants many months
to digest fully.

I would like to express our appreciation of the excellent work that was done by the Conference Secretary-General, Mr. Wait
Whitman, his Deputy, Mr. Vavilov, and the staff of 20 scientific secretaries provided by thirteen countries’ They had to handle and
arrange the complex scientific material, assist the Chairmen of the various sessions, and will now have to supervise the publication
of the Conference papers and proceedings. They identified themselves wholly with the spirit of the United Nations and did their work
with an impartiality and an absence of national bias which has contributed substantially to the success of the Conference.

Most of the work of the Conference was of a highly specialised, and technical nature, intelligible, and of interest only to the
specialists in the field. | will therefore content myself by summarising the results which are of wider interest.

A number of sessions of the Conference were devoted to estimating the present and future energy needs of the world and
the energy requirements of individual countries, in discussing this subject, involving very large amounts of energy, it is convenient to
use an appropriately large unit, and | shall here use a unit, denoted by ‘Q’, which is equal to a million million million British thermal
units of energy, corresponding to the combustion of some thirty-three thousand million tons of coal. It is generally agreed that the
world is consuming energy at the rate of 0.1.Q per annum today. In a paper submitted by the United Kingdom, it was assumed that
the minimum rate of increase of energy consumption would be 2 per cent per annum, while in a paper prepared by the Secretariat of
the United Nations a high rate of 3 1/2 per cent per annum was assumed, which could be attained under favourable conditions. The
former assumption leads to a consumption of energy by 2,000 A.D., which is some 2 1/2 times the present consumption, while the
higher rate leads to 5 1/2 times the present figure, it is difficult to project world energy requirements with any confidence beyond the
end of this century.

World requirements of electricity are estimated to rise at an even faster rate, the minimum being 3.4 per cent per annum and
the probable rate about 6 per cent per annum, leading to a rate of consumption of electricity in 2000 A.D, which would be between
9 and 19 times the present rate.




To estimate the future role of nuclear power, estimates had to be made of world reserve of coal, lignite, oil and gas, and
several papers dealt with this subject. Economic and technical questions are involved in the answer, for we are not concerned
with the total physical quantities of these substances which are found under the surface of the earth, but to the amounts which are
considered to be recoverable at reasonable costs. The figures will naturally be revised upwards as new deposits are discovered and
improved techniques make possible the working of poorer deposits. However, actual experience during the last few decades shows
that the estimates of reserves have been continuously revised downwards, as more detailed information proved earlier estimates to be
over-optimistic. The results of all the various estimates can perhaps be best summarised in the statement that total world reserves of
conventional fuel are equal in energy value very roughly to 100 Q. They may be much less, but not much more. Taken in conjunction
with what has been said earlier about the rate of increase of fuel consumption in the world, this would lead one to the conclusion
that, so far as the world as a whole is concerned, reserves in the ground of conventional fuels are more than adequate to meet the
total world requirements of energy for well beyond the end of this century. However these reserves are very unevenly distributed
throughout the world, and consequently some areas may find it difficult to obtain the energy they require at prices they can afford
to pay. Among these are areas in which the production costs are already high, such as Europe; the densely populated areas of North
Africa and Southern Asia, where resources are limited, and areas of Latin America which have only small resources of their own.

The cost of conventional fuels like coal have, moreover, been rising steadily. It was pointed out in one of the papers that the
relative cost of coal measured in terms of the average price level has been rising continuously in many countries including the United
States, the United Kingdom, France, Belgium and the Ruhr, the increase in relative cost being roughly of the order of 50 per cent
between 1913 and 1953.This rise is due to the working of increasingly poor deposits, to the mining of more inaccessible deposits,
and to the increasing cost of labour for coal mining, which is generally considered a hazardous and unpleasant occupation. In those
countries where coal costs are already high, as in the United Kingdom, and the needs for energy are increasing rapidly, this makes
the need for a new power source more urgent.

It was said earlier that world reserves of conventional fuels appear sufficient to meet the actual world energy requirements
well beyond the end of this century. This statement, however, does not give a complete picture of the actual situation. It is generally
realised that the standard of living is closely related to the per capita consumption of energy. This varies from 62.1 megawatt hours
per annum per head for a highly industrialised country like the United States to 36.6 for the United Kingdom and 2.7 for India. There
are large areas of the world where the per capita consumption of energy is very low. If, for argument’s sake, it is assumed that the
per capita consumption of energy in the entire world were the same as in the United States today, and allowances were made for a
doubling of the world population within the next hundred years, which is the least that we can expect, then the known reserves of
conventional fuels would be exhausted in under a century. They show the absolute necessity of finding some new sources of energy
if the light of our civilization is not to be extinguished because we have burnt out our fuel resources.

To illustrate how acute the energy problem is for some under-developed areas of the world, | quote some figures from a paper dealing
with the energy problem in India. It was shown in this paper that the resources of hydro-electric power and conventional fuels in India
are insufficient to enable it to reach a standard of living as high as the present U.S. level. Only a few figures are necessary to establish
this fact. The total reserves of coal in India are roughly 40,000 million tons or roughly 110 tons of coal per head of population. The
energy consumption of the United States is equivalent to the burning of some nine tons of coal per annum per head. Thus, India’s coal
resources would be insufficient to maintain a standard of living equal to the present U.S. standard for more than a decade. The total
energy consumption in India is about a tenth that of the United States, and of this total some 75 per cent is contributed even today by
the burning of agricultural waste. The total hydro-electric potential of India is estimated to be between 35 and 40 million kilowatts of
installed capacity. The entire harnessing of this potential would yield only one-seventh as much energy as is already obtained today
by burning agricultural waste. In many other areas of the world the energy problems are even more acute. These figures illustrate the
ultimate necessity of finding a new source of energy in some parts of the world. They show in a striking manner that the presently
known reserves of coal are insufficient to enable many under-developed countries of the world, which contain a major part of its
population, to attain and maintain for long a standard of living equal to that of the industrially most advanced countries.

It is in this context that we turn to atomic energy. The Conference clearly shows that there will be no shortage of the atomic fuels
uranium and thorium. To quote from a paper submitted to the Conference by Mr. Jesse Johnson of the U.S. Atomic Energy Committee
“A nuclear power era will have abundant fuel resources. The problem will be the efficient and economic utilization of these nuclear



fuels... The world’s energy resources in the form of nuclear fuels far exceed those of all other types of fuel. There are adequate
resources of uranium and thorium for a long range expanding world power programme... as the nuclear power programme grows and
the search for uranium is extended, more information will become available about the resources for the future. There is every reason
to believe that these resources will be far larger than those we are considering today.”

The important conclusion to be drawn from what has been said above is, first, that our civilization cannot continue indefinitely
on the basis of the conventional fuels alone, and secondly, that uranium and thorium can support a progressively expanding world
power programme for many centuries. Thus, even if the widespread use of atomic energy for peaceful purposes faces us with political
and military problems, we have no option but to solve these problems.

Uranium is far more widely distributed throughout the world than was originally thought. Some 24 countries submitted
papers on their uranium and thorium resources, and while some of them had very small quantities, the amounts required for initiating
a research and development programme are so small that many nations could do so on their own. Resources of the producing nations
of the West were estimated to be between one and two million tons of uranium producible at an average cost of $ 10.00 per pound
of U308 in the form of high-grade concentrate. Modem techniques make possible the extraction of uranium from much poorer
deposits, and it is estimated that the amount of uranium that can be obtained at a cost of between $ 10 00 and $ 30.00 per pound is
probably several million tons. Methods of working low grade ores have been developed in many countries, as, for example, the US,
Sweden and India. The most important development in this direction is the use of ion exchange resins. Thus, to quote Mr. Johnson
again, “Uranium can no longer be considered a rare metal. There are extensive deposits throughout the world and there are processes
of extracting the uranium.” The important conclusion to be drawn is that no nation or group of nations has a monopoly of the atomic
fuels, uranium and thorium, and is therefore in a position to impose its terms on others. The position here is quite different from what
we find in the case of oil.

It was shown that we could expect to extract from a ton of uranium as much energy as we get from 10,000 tons of coal.
This is without taking into account the new fissionable material which is produced in the fertile materials U-238 and thorium in the
course of the power production. Breeding, which it was demonstrated should be possible in homogeneous reactors in thorium, and
in fast reactors in uranium also, would make a ton of uranium yield as much energy as between one and three million tons of coal.
To quote Mr Johnson again, “The location of nuclear power plants will not be determined by the availability of a local fuel supply.
Nuclear fuel can be transported by air to any part of the world and transportation costs will have no measurable effect upon the cost
of power.” For the first time, as far as power resources are concerned, mankind is in a position to be liberated from the uneven and
capricious distribution of fuel sources by nature.

Papers were read on the atomic power station of five thousand kilowatts which has now been in operation for some time in
the USSR, and on the design and operating experience of a prototype boiling water reactor in the United States with a power output
of 3,500 kilowatts. The first large atomic power station to go into operation with a capacity of 50,000 kilowatts will probably be the
one now under construction at Calder Hall in the United Kingdom, Many other prototype power stations are being planned and built
in several parts of the world. Firm costs of atomic power will not be available till we have gained experience during the next ten years
from the operation of these power stations, but sufficient is known to us to be able to conclude that in certain areas, and in special
circumstances, electric power from atomic energy could be competitive with that from conventional sources such as coal and oil
even today.

In connection with power costs f quote the estimate of costs given by Dr. Zinn for a prototype boiling water reactor with an electrical
output of 3,500 kilowatts. The total capital costs of this small experimental power station was $ 550,000., or approximately $ 160 per
kilowatt of installed capacity, while the cost of power, assuming an 80% utilization factor, worked out at between 30 and 35 mills
per unit of electricity. The capital cost and the cost of electric power from a diesel electric plant of the same size are comparable. It
emerged at the Conference that there are many places in the world, especially in the under-developed areas, where large blocks of
power may not be immediately utilizable, and where power at this cost would be acceptable. Moreover, an atomic plant would have
the great advantage that it would be possible to establish it in relatively inaccessible locations or at places far from resources of coal
or oil.




An estimate of the cost of power from a large atomic power station of the Calder Hall type was given in one of the papers. It showed
that the capital cost would be 50 to 100 per cent higher than the cost of a conventional power station of the same size. The cost
of electricity from such a power station worked out at 7 to 9 mills per unit, which is comparable with the cost of power from a
conventional station in regions where costs are high. In this connection it is important to note that a conventional power station, if
located far from the source of fuel, would impose a considerable load on the transport system, and if the transport system is already
loaded to capacity, involve an additional capital expenditure on an expansion of the transport system.

The Calder Hall type of power station demonstrates the feasibility of generating power from natural uranium, while at the
same time converting some of the inert U-238 to plutonium. A conversion factor, defined as the amount of plutonium produced to
the amount of uranium 235 consumed, of 80 percent was considered to be practicable. The extraction of plutonium from uranium is
relatively easier than the separation of the fissile U-235 from natural uranium. A widespread atomic power industry, with large power
reactors working on natural uranium, which, as has been indicated above, would produce considerable amounts of fissile material,
would therefore place in the hands of nations having such reactors and the chemical plants to treat the used fuels, considerable
amounts of fissile material from which the making of atomic bombs would be a relatively easy step.

Papers were also communicated at the Conference describing in general terms two fast neutron reactors that are being
built, and prototype power stations based on them. Any one such reactor may be estimated to require several hundred kilograms
of concentrated fissile material, depending upon its size, that is, enough fissile material to make many atomic bombs. This and the
previous examples illustrate the close connection there is between the peaceful and military applications of atomic energy, and the
safeguards that will be necessary to ensure against misuse. As | said, in my opening address to the Conference, “A widespread atomic
power industry in the world will necessitate an international society in which the major states have agreed to maintain peace.”

Another remarkable feature which the Conference brought to light was the parallel work which has been done in secrecy
till now in several countries, For example, no less than five countries had independently developed the same techniques for the
extraction of uranium from certain ores. The sessions on the fission process are particularly significant from this point of view. Cross-
sections for the fission process in uranium 233, uranium 235, and plutonium 239, had been measured independently in France, the
United Kingdom, the Soviet Union and the United States, with remarkable agreement between themselves. The scientists concerned
gathered after (he meeting in a non-scheduled session to draw up a table of their results and were able to agree on what they
described as an “Agreed international value,” This point is so important that | would like to quote some of the figures as an example:
For the fission cross-section in plutonium 239, the United Kingdom scientists gave a figure of 702, the USSR figure was 715, the USA
figure was 740, and the figure from France was 760, the agreed international value being 729. Since fission crosssections are crucial
in the design of atomic reactors, and for higher energies are relevant to calculations regarding the critical mass in atomic weapons,
this example shows the unreality of the belief that security can be insured by secrecy, or the ability to develop atomic reactors and
weapons is the monopoly of any single nation or group of nations.

The sessions on biology and medicine have shown the great importance of isotopes in the study of the phenomena of life.
The discussions indicated that all countries were alive to the direct biological hazards of radiation and that safe tolerance doses have
been established, On the other hand, the discussion of the genetical effects of radiation clearly showed that we have not yet enough
knowledge on which to base definite conclusions, and that a concerted and massive research effort on this problem is required,
before we can be quite sure that no suffering will be caused to future generations. There is no cause for alarm, but till the matter has
been fully studied and understood, it would be wise, wherever possible, not to permit people to be subjected to more than about
a tenth of the dose considered safe at present. While there was a difference of opinion among scientists on this and several other
subjects, it is important to note that the difference showed no national pattern.

This Conference arose out of the bold initiative of President Esienhower. It is generally recognized that it succeeded beyond
all hopes and expectations. Its success was due to man/factors. In the first place, it came at a time when international tensions had
relaxed and there was a propitious international atmosphere created by the Summit Talks at Geneva, it may have made Its own modest
contribution to a further improvement of the International atmosphere. Secondly, its success was due to the spirit and the manner in
which all the delegates played their part, and the goodwill and determination of the participating nations to cooperate in this great
venture.



It was clear from the beginning that the scientific and technical contributions of all countries could not be the same. | wish to record
particularly the debt that this Conference owed to those very few countries most advanced in the field, which so whole-heartedly
and generously placed before this Conference the knowledge which they had gained during the last decade through such strenuous
efforts and at such great cost. Knowledge once given cannot be taken back, and in organizing this Conference the nations of the world
have taken an Irreversible step forward a step from which there is no retreat. Progress however requires one step to be followed by
another, and then still another, so that the new trend set in motion at the Conference should continue and develop without any loss
of momentum. It is therefore gratifying to note that it is generally agreed that this Conference should be followed in due course by
others of the same type. In addition to such periodical conferences, which may cover the entire field, or important parts of the field
of atomic energy, and which could only be held at intervals of 2 to 4 years, it may also be desirable to hold conferences of more
limited scope covering specialised topics; so that the contacts and cooperation between scientists in the field of atomic energy so
well established at Geneva may continue and grow. The success of this Conference demonstrates that when the nations of the world
agree the scientists of the world can do their part.

EuContinued from page 5 b

water produced should be at the disposal of the Atomic Energy Commission for use or sale. Resolution 2 of the last meeting of the
Board of Research on Atomic Energy given in the Appendix supports this proposal.

(10) Further steps will emerge in due course when the measures indicated above have already been implemented. It should be
noted that although the administrative measures mentioned above require the allocation of considerable funds, they do not
require their immediate expenditure. These measures could, therefore, be implemented immediately without incurring any large
financial expenditure. They are the least steps that Government must take in order to develop atomic energy in a reasonable
time and are independent of an agreement with a foreign atomic energy agency being reached, though the time that would be
required to set up a pile would clearly depend on a satisfactory agreement.

APPENDIX 1

Resolutions passed at the Second Meeting of the Board of Research on Atomic Energy held in Bombay on the 9th and 10th April,
1948.

1. Resolved

that in view of the future importance of atomic energy for industry, the steps that are being taken by the small as well as the large
countries to develop It, and the fact that India possesses large resources and conditions suitable for the generation and use of atomic
energy, the Government be recommended to set up a small atomic pile for experimental purposes as soon as possible, and allocate
for the purpose a sum of rupees fifty lakhs. A further sum of rupees thirty lakhs should be allocated for capital equipment and for
fundamental research in atomic physics.

2. Resolved

that in view of the high price of heavy water, the increasing International demand for it, the need of India herself to possess
considerable quantities of heavy water for her own atomic programme, and the availability of cheap hydro-electric power in the
country, Government be recommended to investigate as soon as possible the feasibility of producing heavy water in India and lo take
steps for setting up a plant for the same as soon as possible.

3. Resolved

that in view of the desirability of keeping secret the results of all surveys concerning minerals connected with the generation of
atomic energy and mentioned in the Atomic Energy Bill the survey units which have been formed under Dr. M.S. Krishnan should be

organised under the Board of Research on Atomic Energy and report direct to that Board.
L iffr




Bhabha advises Prime Minister on SAC to the Cabinet
Jaurnwmawry 12, 1956

We record the following as our agreed recommendation to the Prime Minister:

1. Itis desirable that the Government appoint as soon as possible a Scientific Advisory Committee to the Cabinet with the following
terms of reference:

i) To advise the Cabinet
(@) in the formulation and implementation of the Government’s scientific policy

(b) on the coordination of scientific work between the various Ministries of Government, and between Government and
semi-governmental and non-governmental scientific institutions in the country, including the scientific and technical
departments of the universities

(c) on scientific and technical cooperation with other countries, and with international scientific and technical
organisations

(d)  on such matters as may be referred to it.

ii)  To place before the Cabinet such proposals and advice as may improve and develop scientific and technical work in the
country.

Under the terms of reference i)(a)the Committee will advise the Cabinet interalia on such matters as the policy regarding
scientific and technical education and research, scientific man-power, the terms and conditions of service of scientific
and technical personnel, and the policy regarding the procedures to be followed in running scientific institutions and
laboratories.

Under the terms of reference i)(c)the Committee will advise the Cabinet interalia on the constitution of National Committees
in various subjects and their functions, and on the policies to be followed in relation to international scientific bodies,
etc.

2. The Prime Minister should be the Chairman of the Committee, which should meet in general three to four times a year. The
Committee should not be in any Ministry of Government, and should be attached to the Cabinet Secretariat. The Cabinet
Secretary should be a member of the Committee, and preferably its Secretary, so that the decisions of the Committee can be
sent out to the various Ministries for implementation over his signature. All other members of the Committee should be eminent
scientists or engineers who are connected with the implementation of various aspects of Government’s scientific policy. It is
for consideration by the Prime Minister whether any other Ministers should be members of the Committee. The Committee will
draw up its own rules of procedure.

HJ Proposed List of Scientific Members LE

1. Dr. HJ. Bhabha, FR.S., Chairman, Atomic Energy Commission, and Secretary, Department of
1 Atomic Energy

2. Dr. V.R. Khanolkar, Director, Indian Cancer Research Centre

3. Dr. D.S. Kothari, Scientific Adviser to the Ministry of Defence

4. Dr. K.S. Krishnan E.R.S., Director, National Physical Laboratory

5.  Professor P.C. Mahalanobis, F.R.S., Statistical Adviser to the Cabinet
6. Dr. B.P. Pal Director, Indian Agricultural Research Institute

7. Dr. C.S. Pandit, Secretary, Indian Council of Medical Research

H_I 8. Dr. M.S. Thacker, Director of Scientific and Industrial Research 3




Mode of dealing with the Canadian-Indian Reactor Project
April 16, 1956

Certainy pointy need to- be clarified regarding the Canadion-Indian Reactor
Project, and how it is to-be handled at the Inter-Governmental level. This Project
s not o normald Colombo-Plawvproject. Infact it started outside the Colombo-Plan
i the cowrse of correspondence between the Prime Ministers of Canada and
Indiay, and was brought to- fruition in the course of discussions inv Genevaw v
August last yeor betweenv the scientists of Atomic Energy of Canadao Limited and
of this Department. The approval of the Government of India to-the financial
commitmenty inwolved was obtained divectly thwough your ovders- it was
made cleaw to- me by the Secretowy of the Depawtment of Finance of the
CanadianGovernment, whewl visited Ottawalast year, thatthe Canadiary
financial allocation for this plan would be outside the novmal Colombo-
Plawnv funds and this has been stated in the correspondence ow the file.
Moveover, about half the cost of the entive project is being borne by the
Government of Indiov as part of ity normal expenditure ovtie development
of atomic energy- it will be recalled that it had already beew decided to-
spend av sum of approximately Rs. 3 croves ow av reactor of the British €443 type
whichy had nothing whatsoever to-do- with the Colombo-Plan, whewn the offer of the NRX Reactor came
from Canaday, i€ was decided to-go- invfor the NRX Reactor instead of the E443 Reactor, because this iy
a muchmore powerful reseawchtool. It is, therefore; desirable that the Prime Minister should record o
decision that while this Project has been put within the Colombo- Plawv framework for certain reasons
of conwenience; it iy not and should not be treated as a novrmal Colombo-Plan Project.

2" If this decision iy taken, thew it iy cleaw that the Project will hawve to- be handled by the
Department of Atomic Energy, not only at the technical level but at the Inter-Governmentol level
and the Agreement will hawve to- be signed on behalf of Indiav as the Secretowry of this Departiment.
This would be inv line withv the Agreement withe the United States Atomic Energy Commission for the
purchase of heavy water for this same reactor which was recently signed by me on behalf of Indiaw o
your instructions;

3. Unless the action proposed above iy taken, all Inter-Governmental corvrespondence will have
to- be routed thwough the Department of Economic Affairs of the Ministry of Finance. The Canadian-
Indianw Reactor iy a highly technical project, and this Department has beew inv continual touch
with Atomic Energy of Canada Limited from the very beginning about a host of technical details
concerning the desigw of the reactor, the cooling system, the choice and training of staff, etc. There
s learly no- advantoge in routing all this correspondence thwough the Department of Economic
Affairs. Indeed it will only slow dowwn the entire process.

Homi J. Bhabhao
Prime Minister




Architects for Atomic Energy Establishment
June 18, 1956

A site of some 1200 acres has beew acquired for the Atomic Energy Establishment at Trombay, which
s bounded ow one side by Trombay HIl and ow the other by the waters of the Bombay Howrbour.
The maiw site s virgin and has no-buildings ow it. The Establishment wil hawve 23 lawrge and small
buildings o it for laboratories, librvary, administration, workshops; etc., as shown onw the attached
sheet (this does not include atomic reactors). It iy estimated that these buildings will cost betweesv
Ry 2 and Rs 3 croves, and av sumv of Ry 3 croves has beew provided for the purpose in the Second Five
Yeaw Plawv of this Deportment. The above unique circunmstonces present awnvopportunity for developing
o awrchitectuwal project which iy not only functional and efficient but of architectuwral significance;
reflecting the developmenty of the age we live in. There iy indeed an obligation onwthe Department to-
do-the best it conv and to-see that this opportunity is not missed.

Ly Accordingly, this Department put up the proposal that the following five well knoww
awvchitecturad firms be inwited to-prepave av site plawv showing the location and grouping of the vauwrious
laboratories and buildings and also- to- suggest the general awchitectural concept which will ruwy
through the entire architectue:

Mr. D.S. Bayjpai

Messrs Bhutow aond A ssociates
Messrs Kavwinde and Rai
Mr Rustomv B.J. Patel
Messrs Polk and Stein

It is proposed to-pay each architect or furm anwhonovawimmvof Rs 3,000 for the tume and labour
spent. The architect ov furm whose proposal is accepted will receive av prize of Rs 10,000. However,
v view of the magnitude of the project, it is likely that each of the above furms will be entrusted
with the designing of at least one of the buildings of the Establishunent on the lines decided on by
the Depawtment, and in that case the honovarivwmw of Ry 3,000 will be merged in the fees. The only
additional expenditure irwolved inthisproposal iy the prigeof Rs 10,000 which should not be merged,
since this would otherwise place the winning architect ow the same footing as the others. Thus, the
mininuun expenditure ivwolved inv this proposal iy Ry 10,000 and the maxivuun Ry 22,000 (i the
unlikely event of none of the buildings being givew to-the other four awchitectwral firms which do-
not win the competition). The Indiaw Institute of Architecty has laid doww that for designing wovk
wolving the prepawratiow of preliminawy sketch designy to- indicate the awchitect's interpretation
of the client’s instructions a chawge of up to-1% of the estimated cost of the project may be made. On
a project of Rs.3 croves 1% would amount to-Rs 3 lakhs, and the expenditure proposed iy thevefore
exceedingly modest, being well below 1/10th of this and probably as low as 1/30thv of 1%.

3. The Ministry of Finance hawe twrned doww the proposal (without it being seen by the Finance
Secretawy, who- i on leawve) o the following grounds:

“3. We have not hitherto-dealt withv o similaw proposal. The awchitects are usually paid fees at o
certainv percentuge of the expendituve. Generally the proceduwe followed iy that a nuunber of
awrchitecty are called upow to- submit the plans, designs, etc: Just as tenders are called for o
work: From the plans; designs etc. submitted by different awrchitects the Departiment chooses
the best. Just as no-honovewivm iy paid to-a tenderer no-honovaw i ity paid to-anv awchitect
also. I have ascertained that no- such honovariwm is paid by the C.P.W.D. Similawly no prize
s also-givew to-the awrchitect whose plan and design are accepted; as the successful avchitect
will be remumnerated by the fees fixed for the purpose.

SAREE R DI S




4. Inthecircuwmstonces we regret we carnmnot accept either of the proposals made by
the DAE.”

G The comparison between; asking o nwmber of architecty to- submit designs withv
a calling of tenders by contractory is clearly misconceived. The tenderer mevely
quotes for work he offers to- do- in future; while the architect actually does work
v submitting preliminawy designs ond is therefore entitled to-receive payyment
for it. Moreover, anyone who-has any experience of intellectual activity knows
that the conception of an awrchitectuwal project is the most important pawt of it inv
which the architect’s real merit is shown, whereas the working up and executiow of
the designs conv often be left to-juniors and suborvdinates; t consider it wrong to-exploit or
compel professional men to-do-work without legitimate payment, and the Department should not set
a bad exaumple in this regowd. It iy said v the Finance Ministry’s note that no- such honovarivwm iy
paid by C.P.W.D. This may be one of the reasons why C.P.W.D. work s awchitecturally so- insignificant.
The general tendency in Indiov today to- employ civill engineers inustead of architectsy or to- under -
estimate the role of architecty is also-probably one of the causes why awchitecture, which was one of
the glovies of Indiawv civiligation In the past, has now sunk into- complete insignificance, and why
hardly avreference; if any at all; is found to-modernw Indiow architecture invany international books
o awchitecture;

4. Ay it iy desired that the layout of the entire site and the preliminary designs indicating the general
awchitectural concept should be ready before the end of July, it iy necessawy that this preliminory
work showld be entrusted to- the five awchitecturald firmy immediately. I am, thervefore; placing this
proposal before the Prime Minister, so-that if he approves;, we will proceed ow the lines indicated inv
Pavagraph 2, wwolving awvexpenditure not exceeding Ry 22,000 and probably inthe neighbouwrhood:
of Ry 10,000. The papers will then be sent back to-the Fiunance Ministry for ex-post facto- sanction.

H.J. Bhabha,

Prime Minister

June 19, 1956
Nehru’'s identical views

I hawe read this note: I think there iy much truth inv what Dr. Bhabha savys. If we are to-
howve any tmprovement in owr present low level of architectuwe;, we shall hawve to- adopt
other methods thanw those of the Central P.W.D.

2. Recently, the Buddha Jayanti Committee decided to-put up some memorial
inv Delhi to- celebrate the Jayanti. The Conunittee asked for designy fromv a/rduteoty
all over the world and offered thwee priges. I think the first prige was rupees tew
thowsand, the second five thousand and. probably, the third thwee thousand (I am not quite sure
about the figures). They appointed assessors. The assessors selected the first thwee priges. Ay v makter of
fact, when we saw these recommended designs, we did not approve of any of them. The designs were
good inv many ways and were original, but they were much loo- ambitiows; and we wanted o much
simpler one. Nevertheless;, we had to- pay these priges. I merely mentiow this to- indicate that prizes
were offered for the best design to-be chosen and even for those that we did not choose:

3 I do not think that the proposal of Dr. Bhabha irwvolves any mawked additional expendituie
considering the sige of the project, It is likely to- result inv much better buildings;, I would; therefore;
approve of it.

J. Nehwrw
Dr Homi Bhabha 19.6.1956.




In view of paraw 4 of my note and paraw 3 of P.M.’s mivuite, we may proceed with the
awchitecty as proposed inpara 2 of my note. They may be informed accovdingly.

The fie may thew be sent back to- the Finance Ministry withv the request that the
matter be reconsidered for the reasons explained inpara 3 of my note; and bearing
v mind the commenty made by the P.M.

<

H.J. Bhabha
21.6.56

Prime Minister to Dr. Bhabha about International Conference

New Delhi July 29, 1956
My deawr Homi,

I met yowr Atomic Energy guests fromv Burmay, Egypt, Ceylon, and Indonesio =
yesterday and had o talk withe them. They appeawed to-be satisfied withv their visit and
the work they had done at your Conference.

I hawe just received av paper containing youw progranuwne for your visit abrood.
This shows that yow will be in Austriow on the 9tiv to- the: 11thv and. then for some
weeks o leave: Would it not be possible or desirable for yow to-pay a brief visit to- :I
Yugoslavia from Austria? Yow will be quite near and it wilt be easy to-go-there: Yow
have wanted to-visit Yugoslavia for some time past.

I have not yet seenv your note about the compositiow of the Indiawn delegation to- the
international. Conference to- consider the draft statute of the International Atomic Energy Agency.
I shall await that. Meavwhile; the question that arises iy as to-how fow this Conference will consider
political questions or purely technical and scientific ones. I findthat some of the other major countries
ave sending novn-technical people as leaders of their delegations. It would probably be advisable for
yow and youwr scientific colleagues not to-get mixed up too- much with the political aspects.

Perhaps I might be seeing yow onthe 1st August invPoona. That will have to-be rather late at
night, because I amv engaged the whole day.

Yours sincerely,
Jowahowlal Nehww
Dr. HomiJ. Bhabha,
Secretowy, Depawrtment of Atomic Energy,
New Delhi.




Bhabha writes to Nehru on Government Rules July 31, 1956

Owr scientisty who- hawve built the Swimming Pool Reactor at Trombay howve wovked
exceedingly hawd and long ow bringing it to-completion; inthe face of heavy odds

2. Dwring the last few days they have inwariably worked till late at night, and
o several occasions right thwough the night. Trombay iy about an howrs drive
from the Fort, and our canteen at Trombay has not comunenced operation. The
loading of the reactor iy o difficudt operation, and a mistake may seriously
set the project back: It iy cleaw that, in the circumstances, everything should be
done which should relieve the physical strain. I have; therefore; ovdered:

() that two- cawrs should be put at their disposal on o 24 -howr basis, which win take
them  fromtheir residenceto-the place of work at Tromboy and back at any time they consider best
from the point of view of their work; and

(L) that lunch and divner supplied by anv appropriate restauwrant shall be provided for thew at
Trombay inthe reactor building.

A Bothv () and (b) are not permitted by Government regulations, and I thevefore wish to-have
the Prime Minister’s approval for the action taken. Incidentally, this provides o example of the way
inv which the present rules and regulations of Government awe not really suited for executive works
which iy to- be done at speed and under pressuwe. I have put up o sepavate note to-the Prime Minister
requesting his ovders o the moavwmer inv which the Atomic Energy Establishwment is to-be set up.

Prime Minister

Add-on to above

Since the above was written, the group wovked upto-3 awmi. ow Tuesday morning. Owr group of
scientisty concerned; Mr. Alawdice and I stowted again at noonwow Tuesday (yesterday) and worked
continumously thwrough the night till 7 av.mi. this morning. It wouldd be wnreasonable to-try and apply
Govt. rules to-groups & departmenty which work like this. The resudt will only be to-redice output and
enthusiasm.

H.J. Bhabha
1.8.56

Prime Minister agrees August 1, 1956

I agree.
J. Nehww
1.8.56




India’s first atomic reactor becomes critical : August 4, 1956
Bhabha writes to Nehru
My Deawr Bhai,

I send yowwithvthis letter avcopy of the press note which I released this evening,
with the photograph of the reactor. Yow saw it the other davy.

Whew I got home at seven this evening; my mother told me that there was arn
announcement o the subject fromw yow:

I conweyed yowr congratudations to-owr young mew. They richly deserved
themy as they worvked withv real devotion and enthusiasin.

I had had to-delay my departure by o day, due to-the stauwting up of the
reactor. I am now leaving onthe evening of Monday the 6th August.

Aw revoir
Youry ever
Homi Bhabha
Pandit Jowahawtal Nehwrw
Prime Minister,
Government of India,
NEW DELHI.

2. After the above way dictated; I received youw telegromv yesterday evening. Thank yow very
much for it. I am circdating it to- our yowng mew. I awwv swwre & will spur thew to- greater
efforts. Homir

Nehru watching APSARA APSARA Reactor
during his visit on January 20, 1957



PRESS NOTE August 4, 1956

India’s First Atomic Reactor

At 3.45 this afternoon, August the 4th, India’s first atomic reactor
went into operation, or to use the technical phrase, became
critical. This means that the reactor released atomic energy
for the first time through a self-sustaining chain reaction. The
loading of the enriched uranium fuel elements started on Sunday
evening. The first trial run was started on Monday evening.

The decision to build this reactor was taken by the
Atomic Energy Commission at its meeting on March 15, 1955.
Various different designs for the shape of the pod and the
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of Mr. Prasad, Dr. Ramanna, Mr. Rao and Dr. Singwi. Two Cartoon by R. K. Laxman showing Nehru
possible designs for the pool were considered, one in which the Piloting India in to the Atomic Age

reactor moves horizontally in a rectangular tank, and the other

in which it moves in a vertical cylindrical well. The possibility

of combining horizontal and vertical movements were also considered. It was finally decided to adopt the design with horizontal
motion, as this provided the diverse experimental facilities which were needed for this reactor.

The basic design was finally frozen in July 1955. The Reactor Control Division, under Mr. A.S. Rao, has designed and built
the entire control system, while engineering drawings for the reactor were prepared by the Engineering Division under Mr. N.B.
Prasad, which also supervised its construction. The reactor is the result of the joint effort of some fifty scientists and engineers of the
Atomic Energy Establishment.

The reactor, which is housed m a hall 100 feet long, 50 feet wide and 70 feet high, is of the swimming pool type, and
consists of a rectangular concrete tank 28 feet x 10 feet and 28 feet deep, with massive concrete walls SVz feet thick, The reactor is
immersed in this pool of water, hence the description ‘swimming pool type’.

The core of the reactor is approximately a cube of two feet side, which is suspended by a rigid frame from a trolley above,
which moves on rails mounted on the sides of the pool. The core consists of from 25 to 30 fuel elements containing the fissile material
uranium 235 in the form of a sandwich. Each thin plate of uranium 235 aluminium alloy is sandwiched between two plates of
aluminium. The fuel elements can be removed or placed in position by long aluminium rods operated from the trolley above.

When in operation, the fuel elements generate heat through fission, and are cooled by the water, which also acts as a
‘moderator’ for slowing down neutrons, and provides the necessary protection to the personnel against radiation. The reactor is
provided with a number of automatic safety devices, which shut it down in a fraction of a second if one of a number of danger signs
appears. For example, it will shut down if the electric power fails, or excessive heat is generated, or certain instruments fail. The
reactor is of a type described as inherently safe Even if all the automatic controls were to fail, and the reactor were to run away, the
excessive generation of heat would convert the water into steam, and the reactor would automatically shut down, because there
would be no water left to slow down the neutrons.

The concrete shield is pierced by a number of holes, known as experimental channels, which extend towards the core of
the reactor, Neutrons flow down these channels from the core, to be used for experiments. In these experimental channels materials
can be placed for irradiation and later studied for the effects of radiation. Radio-isotopes can also be produced.

In addition to the experimental channels, there is, at one end of the reactor, an opening 6 feet square, known as the thermal
column, filled with graphite blocks of nuclear purity, which contain less than half a part per million of boron. At the other end of the
reactor, facilities have been provided for shielding experiments. At this point the 8 foot thick concrete shield is replaced by a two inch
aluminium wall behind which the concrete blocks are mounted on heavy trolleys. When the protective properties of some material
is to be tested, the blocks are replaced by this material and the reactor is moved against the aluminium wall. The information so
obtained is of use in designing shielding materials for more advanced types of reactors.




The fuel elements for the reactor have been provided by the United Kingdom under an agreement signed in October last
year between the United Kingdom Atomic Energy Authority and the Department of Atomic Energy. The fuel elements were flown out
in separate batches, a few at a time, and were stored in separate rooms for safety, till they were loaded into the reactor.

The completion of the reactor was delayed by several unexpected difficulties. The special paint with which the sides of the
pool have to be painted was brought out on a cargo boat, which was two months late in arriving. Finally when it reached Bombay
Harbour, the paint could not be unloaded for ten days because of congestion in the Port and Stormy weather. When the fuel elements
came to be loaded in the reactor a few days ago, it was found that they would not fit because they had got slightly deformed in transit,
and had to be straightened out. Considerable delays were also caused by the fact that the building to house the reactor was not ready
on time. Despite ail this, it has taken just about a year to design and build the reactor.

The loading of the fuel dements started on Monday evening and was continued till 1 a.m. The first trial run was started
on Tuesday evening with the loading of more uranium fuel elements. The neutron flux gradually rose, but by 7 a.m. on Wednesday
morning the reactor had not yet become critical. The scientists worked on Thursday to change the disposition of the fuel elements
and the control rods, and the second run was started at 5 p.m. on the 3rd. The team worked right through the night, but by 10 a.m.
no chain reaction had been achieved. A further rearrangement of the fuel elements was carried out, and at 3.45 this afternoon the
reactor became critical. The scientists and engineers had worked without a break for nearly 24 hours.

As soon as the reactor had reached criticality, Dr. Bhabha telephoned the information to the Prime Minister, who is also the
Minister for Atomic Energy. The Prime Minister asked Dr. Bhabha to convey his congratulations to all concerned.

To mark the successful completion of the Project, Dr. Bhabha sent the following message to Sir Edwin Plowden, the Chairman
of the United Kingdom Atomic Energy Authority and Sir John Cockeroft, Director of the Atomic Energy Research Establishment at
Harwell.

“Our Swimming Pool Reactor reached criticality on August 4 and is operating satisfactorily. On behalf of the Department
of Atomic Energy | have pleasure in thanking the United Kingdom Atomic Energy Authority for supplying the enriched uranium fuel
elements for this reactor and for the friendly cooperation of their scientists at Harwell. We hope that the successful completion of this
project merely marks the beginning of a steadily growing collaboration between the Authority and the Department in Developing the
peaceful uses o1 atomic energy to the mutual benefit of both.”

In reply the following cable was received from Sri Edwin Plowden and Sri John Cockeroft.
“We send our congratulations on the successful completion and operation of India’s first reactor

The work of both our countries on the peaceful uses of atomic energy will gain yet further in importance as time goes by. We
too hope and expect that as it does so the fruitful collaboration that there has been on your first reactor will continue and increase.”

The reactor will be used for training personnel for the bigger and more complicated reactors, which are to come, for
experiments in physics and for making radioactive isotopes for research in agriculture, industry and medicine. India will make the
facilities of this reactor available to scientists of countries in this region and beyond.

Homi Bhabha with the British physicist Coclkcroft
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Significance of the Atomic Revolution* January 20, 1957

Speech of Pandit Nehru at the opening of the Atomic Energy Establishment and naming of the first Swimming Pool Reactor,
APSARA, at Trombay. Bombay, on January 20, 1957

Both the Governor and Dr. Bhabha have expressed their thanks to the representatives of various countries and their Atomic
Energy Establishments who have come here from far distances. | should like to add my own feelings of gratitude to them for they
have come from long distances at relatively short notice. Some of them connected with their own big Atomic Energy Establishments
will no doubt ind this ‘small fry” because they are used to something much bigger. But | have no doubt they will appreciate that in
the conditions that exist in India and Asia the work that has been done here has some significance.

We are told and | am prepared to believe it on Dr. Bhabha’s word that this is the first atomic energy reactor in Asia, except
for possibly the Soviet Union. In that sense, this does represent a certain historic moment in India and, if | may say so, in Asia. Nothing
has been happening particularly today or now and this is only a ceremony a formal ceremony for inauguration of something which
really has been happening and going on. Nevertheless, it is a recognition of what has been going on and what is likely to take place
in the future. And, therefore, it has a considerable importance.

We in India, and in a greater or lesser degree in other countries in Asia, are involved and have given a great deal of thought
to the scientific and industrial development, to raising the standard of living of the people naturally, that is our major task. And
almost everything that we do, our Five Year Plans and the rest, revolve round that single question. Some people may think that this
development of atomic energy is not directly related to that, at any rate in the present. Well, perhaps not!

Few things that we do produce results immediately. Dr. Bhabha has given you some figures showing how important it is
for India and for most other countries to develop this. In any event, whether we like it or not, it is quite inevitable that we do it, just
as it became inevitable when the Industrial Revolution came to the world, that it should go ahead whether people liked it or not.
So this Atomic Revolution, if I may call it so, has something in the nature of inevitability about it. Either you go ahead with it or you
succumb and others go ahead, and you fall back and gradually drag yourself along in the trail of others. Well, that of course is not
good enough and we should like every country to contribute its quota, some more, some less. | said just now that this moment has
a certain historic significance. | am rather used sometimes to thinking in terms of historical perspective. | cannot look very far ahead
because the change in things and the tempo of events is very rapid nowadays. Indeed, in my lifetime, much has happened which few
people dreamt of. | am not sure that much that has happened in the name of progress is very admirable. Sometimes doubts arise. And
yet whether it is admirable or not it is inevitable, and one should be able to make it admirable by giving it the right turn.

As | stand before you here, with this Swimming Pool Reactor behind me and in front of you, | have in front of me the Island
of Elephanta, not far away, which represents something that happened about 1300 years ago. It still exists and people go to see it,
even the distinguished scientists who have come for this function. Because presumably it represented and represents something of
lasting value and significance. Well, 1300 years or so lie in between these works in the Island of Elephanta, and this Swimming Pool
Reactor which represents this middle of the 20th century. Both, I take it, have their place and any person who ignores either of them
misses an important element of life. | do not suppose humanity can live on reactors alone. Presumably, they want something else,
too. Certainly, they cannot live on Elephanta alone; something else is wanted. So, in a sense, it is the combination of Elephanta and
the Swimming Pool Reactor odd as it may seem that might produce a proper balance in life. Not Elephanta as it is but something that
it may represent the artistic values and cultural traditions which have lasted.

I am happy to be here not because | know very much about atomic energy or reactor in spite of numerous attempts
Dr. Bhabha and Dr. Krishnan have made to educate me. But, without understanding the intricacies of these mysteries, at any rate, |
hope I have some conception of the broad consequences of these things and of the importance in this world of ours of the release of
this great power.

In the old days, the men of religion talked about the mysteries. In Greece, there were the mysteries in Greece and elsewhere
and the high priests who apparently knew about these mysteries exercised a great amount of influence on the common people
who did not understand them. In every country that was so. The high priests in those days possibly dominated the thinking of many
countries with their mysterious functions and ceremonials and rituals.

Now we have these mysteries which these high priests of science flourish before us, not only flourish but threaten us with;
and at any rate make us either full of wonder or full of fear. Whatever it is, we have got these new mysteries of science, and of the

higher mathematics, which are unveiling various aspects of the physical world to us. No one knows where this will go to. Some
* Courtesy: ‘Jawaharlal Nehru on Science and Society’ Edited by Professor Baldev Singh



people may be frightened of this but in the ultimate analysis one should never be frightened of the truth whatever it may be. You
cannot suppress truth; you cannot suppress the desire of man to discover, to progress, to find out, to unravel even though it may
sometimes land him in very dangerous situations. You cannot stop the progress of the human mind or humanity. If by chance it takes
the wrong turn well, it suffers the consequences. Therefore, it is no good Saying, “Stop this business.” You cannot stop it. Certainly, it
is good saying that this business has to be organised in such a way as to bring good to the world and not evil. That one can understand
and one can try for. And | believe people in every country in the world, and more especially those countries which are advanced
in the art and science of atomic energy development, realise this. Even they cannot possess this tremendous power which is ever
growing without also realising that things as they are today make a war, in which these atomic weapons are used, out of the question.
A global war in which this kind of what is called a strategic use of atomic weapons is made, is out of the question. Some people
daily with the idea of what is called the tactical use of these weapons. Well, | do not know much about these matters, but it seems
to me a little dangerous to play about in this way when you realise that the bigger use of it must be forbidden because it will bring
disaster to everybody. Hence, the importance of the talks that go on from time to time of controlling the use of this great power. You
have to think in larger terms of disarmament. It is a very difficult subject. | know, and this is no occasion for me to talk about it. But |
believe that in spite of the apparent and real difficulties, people’s minds and the minds of those who control the destinies of nations
are beginning more and more to take what | may venture to say a ‘realistic’ view of this situation. And let us hope that they will arrive
at some decision which will put an end to this terrible fear that these weapons might be used. Indeed, this itself will be helpful in
controlling the use of any weapons of large-scale destruction.

So far as India’s development of atomic energy is concerned, we are at the beginning of this journey, although | believe we
have done rather well in the last few years. | can say so without hesitation because other people have endorsed it. It is not | or what the
Governor might say. And | should like to congratulate those responsible Dr. Bhabha, Dr. Krishnan of the Atomic Energy Commission
and even more than these leaders, all the young men and women in our Atomic Energy Establishment who are working here and
doing such good work. It is really when | see them and talk to them and see not only their enthusiasm but their informed enthusiasm,
their trained minds, that | realise what very good material we have got. And the future becomes much more assured not because of
these buildings we put up of cement and steel but because of the human material that one sees doing this work. So, | should like on
this occasion specially to congratulate them on the work they have done, because it is really their work, the result of their work which
you see here. We are not of course in the slightest degree reluctant to take advice or help from other countries. We are grateful to them
for that help, which they have given and which we hope to get in future because of their longer experience and other facilities. But,
it is certainly to be remembered by us that this thing that you see, this Swimming Pool Reactor in front of you, is the work practically
entirely of our young Indian scientists and builders- Having said that, | should like, as Dr. Bhabha has done, to express my gratitude
to the countries which are advanced in atomic energy work and who have been generously helping us. Indeed, we have received
help from any number of them. Presently, you would see what is called the Canada-India Reactor which is being built an imposing
and forbidding sight which is due to the generous help of the Canadian Government. You have learnt of the continuous help we have
had from the Atomic Energy Establishments of the United Kingdom, of the United States, and of the co-operation we had with France.
With the Soviet Union also there has been co-operation in this matter which, no doubt, will develop in future. So, I should like to
express my gratitude to all these countries.

We have built this Atomic Energy Establishment here not only to help ourselves but as a centre where we can store such
knowledge and experience as we possess, and that this establishment might offer these to people of other countries of Asia or round
about. And | believe some have expressed their willingness to take advantage of this. But I should welcome the association in these
training facilities of people from countries which do not possess them, more especially in Asia and may be in parts of Africa. So, |
should like to express my happiness today. But with that happiness, whenever one thinks of atomic energy, it is quite impossible not
to think of the possibility of this development taking a malevolent and evil turn, to which | referred.

No man can prophesy the future. But, | should like to say on behalf of my Government and myself and | think that | can
say with some assurance on behalf of any future Government of India that whatever might happen, whatever the circumstances, we
shall never use this atomic energy for evil purposes. There is no condition attached to circumstances, because once we attach any
condition, nobody knows what the conditions might be and the value of such an assurance does not take us very far. Now, | have
had my say and | gladly formally declare this Atomic Energy Establishment Open. But one thing more. It has been suggested that
we should give a suitable name to the Swimming Pool Reactor- In the course of the afternoon here, while we were having tea, this




important subject was discussed. Dr. Krishnan from the fund of his knowledge of Sanskrit lore suggested various names. Dr- Bhabha
pondered over it; the Governor who is also a Sanskrit scholar, was consulted, and so we thought this was an appropriate moment
to name this particular Swimming Pool Reactor, It may be that when you hear the name we are suggesting it may surprise you a
little. But, on further thought, you will see how very appropriate it is. The name really belongs to a beautiful damsel. The name we
suggest for it is APSARA which, you know, means a celestial damsel or a water nymph. This is Swimming Pool Reactor and APSARA
is specially connected with water. Therefore, it is appropriate. So, | am sure with your approval, | name this Swimming Pool Reactor
APSARA.

Pandit Nehru
Inaugurating AEET

Pandit Nehru and
Dr. Bhabha at the
Inaugural of AEET



Meeting of the Committee for Atomic Energy March 12, 1958

PRIME MINISTER’S HOUSE
NEW DELHI
My deaw Homi,

Youwr letter of Mawchv11. It is true that I amv going to-Bombay onthe 2 7th and returning
_ onthe 28th. I hawe already fired up the morning of the 28th and I do-not see how I
: conv fmd time lo- visit Colaba on that occasiow.

I. It would be good if yow addressed our M.Ps. when yow come here. I am trying to-
arvange o meeting of the Committee for AtomicEnergy at 5 p.m. onthe 20th Mawch.
AT 6 p.m. yow canv address all the M.Ps:

Yours sincerely,

Jowahowlad Nehww
Dr. Homi J. Bhabha,
Secretary,
Department of Atomic Energy,
New Delhi.
Nehru confides with Bhabha July 30, 1958
My Deawr Homis 5

Thank yow for your letter of July 29thvand your note owthe contribution of atomic energy
to-a power progrowmume invIndicv. I have read the marked passages invthe note: Yow have made out
a very good case for the development of av power programume fronv the: wse of atomic energy and
for my paut, I believe that thiy iy desirable. But, however desirable in the long ruw, the shovt runw
cannot be ignored: We are; ax yow know, v avterrible fix about our foreigwexchange and to- -~
some extent eveww ouwr internal resources. We awe trying to- raise very lawge sums of money as |
loany inv countiries broad. This iy difficult enough;, and I do-not know if we shall get them. !

Evew if we get thenm;, we have to-pay av heavy intevest on them for mawy yeaws. Thus, we shall
hawe to-cawry avgreat buwden for the next seven to-tew years.

We do- not want owr third Five Yeawr Plan to-be cut down, as that would be most unfortunate. But we awve
hawd, put to- it to- find: out where we will get the resources for it. Only today, we were discussing at some lengthv
the absolute necessity of spreading primowy and compulsory education to-ail owr children. We cannot fulfil the
directions givew inv owr Congtitution which ave that by 1961, every boy and girl up to-the age of fouurteen should:
have free. and compulsory education. This iy utterly beyond owr reach during this peviod. So; we awe thinking of
increasing the peviod by five years, to-1966, and reducing the age limit to-eleven. Evewaiter doing this, we require
a minimun additional suwm of Rs. 350 croves.

This i just one itemv I have mentioned to-yow. It has been o frustrating experience to-go-and ask for money
fromv other countries. They enquire: awe yow going to-be equally ambitious inv yowr thivd Five Year Ploww and thew
come again for loons inthe big way? It is clear that we cannot repeat this performance of asking for big loans.

I oum mentioning this to-yow to-point out the very real difficulties we have to-face:

Yow sawy that yow will be.coming to-Delhi invavfew davys’ time; but do-not mentionthe date. I shall certainly
attend the meeting of the Plavmning Conmumission whewn this matter iy discussed; provided I aun inv Delhiz As the
proposed Sunmmit Conference is not likely to-materioalise; I expect to-be here. I aumgoing out of Delhi; however, ow

the 15t and 2nd August.
Dr. Homi J. Bhabha, Yours sincerely,
Secretory, Joawahawial Nehww

Depawtment of Atomic Energy.




‘This is the Highest token of our regard for you’
Chairman invites Prime Minister to accept an honorary fellowship
of TIFR July 31 1958
My dear Bhai,

Under ity Rules and Bye-Laws the Council may confer the Honovory Fellowship
of the institute o eminent scholars in recognitiow of their distinguished contribution
to- knowledge in subjects ine which the Institute iy interested; or ow persons who- have
rendered eminent service to-the Institute; or on persons who-have made o notewortivy
and lasting contiribution to-the caunse of fundamentad research in Indiav. Honorowy
Fellows enjoy such privileges as may be decided by the Council from time to-time.

It iy with the greatest pleasure that I writeto-say that the Council has askeds
me to- inwite youwto-accept an Honorary Fellowship of the institute. This is the highest
token of our regowd for yow and for youwr notewortivy and lasting contribution to-the
cause of fundamental reseowrchv inv Indiay, whichy it i inv o power to-offer. I hope very nmuch that yow
will be able to-accept it.

The privileges of an Honovary Fellow awe giveww o the attached sheet.

Yours ever,
Homi Bhabho
Shwr, Jowadhauwrlad Nehwrw,
Prime Minister,
NEW DELHI

Privileges of anvHonorary Fellow:

1. Free access tothe Institute, in powticudow to- ity Librawy and public rooms;, consistently with the
prevailing Rules and Bye-laws.

2. The optiow of being in residence at the Institute for one montivevery year, a sumv not exceeding
Rs. 1,500 being payable towards the expenses of such residence; without reference to-the income
of the Fellow.

‘l have little choice in the matter’' Nehru August 3, 1958

—

PRIME MINISTER’S HOUSE
NEW DELHI
My deawr Homi,

Youwr letter of July 31. Since the Tatw Ingtitute of Fundamental Research,
no-doubt at your instance, has done me the honowr to- inwite me to-accept o
Honorary Fellowship of the Institute; I have little choice inthe matter. If yow so- { \
wish it; I shall accept it. /

Ever yours;,
Joawahouwlad Nehwrw
Dr. Homi J. Bhabha,
Divector,
Tatw Institute of Fundamental Research,
Apollo-Pier Road,
Bombay - 1.



Bhabha's speech at the Sixth international Conference
on Planned Parenthood Februawy 14, 1959

All constructive activities are, or should be, aimed ultimately at promoting the welfare and happiness of people. A
prerequisite of this general aim is the provision of minimum physical conditions of life for the people according
to modern standards of food, housing and health. The standards that we have come to consider as necessary in
these three respects today can only be achieved on the basis of a widespread application of modern science

and technology. Anyone who is concerned with providing a base for the physical necessities of modern life
must automatically enquire what population he has to provide for, and he is, therefore, brought face to face
immediately with the problem of population, and in some case of population growth.

One of the basic facts of biological history is that the human species, since its first emergence, has
continuously multiplied and spread itself over the surface of the globe, but there are many facts about the
growth of the human race which we do not understand. It is estimated that the population of the world was a

few hundred million in 1 A.D. It may have been less than 300 million. There appears to have been no remarkable
increase till about the middle of the 17th century. Thereafter, the population appears to have increased rapidly in parts of the world
as remote from each other as Europe and China, it is estimated to have reached 1500 million in 1900, some 2000 million in 1930,
and over 2700 million in 1956. It is expected that it will be between 3500 and 5000 million by the end of the century. A growth rate
of 1.6% per annum corresponds to a doubling period of under 70 years.

We have to ask ourselves how long the world can support such an increase in the world population without facing a crisis
in the supply of essential materials. So far, industrialisation has proceeded on the basis that most of the materials needed for it are
available on demand. This state of affairs will not continue indefinitely. Professor A.M. Bateman has pointed out “that the rise of the
industrial age has so accelerated the demand for minerals that the world has dug, and consumed, more of its mineral resources within
the period embraced by the two World Wars than in all preceding history. This Insatiable demand for minerals to feed the hungry
man of modern Industry has made sources of supply that we used to think were adequate, now look relatively trivial, and sources
capable of meeting large demand are yearly becoming fewer and fewer. It is now realized that adequate supplies in large quantities
are concentrated in relatively few places on the globe and in relatively fewer hands. The small deposits of yesteryear will not feed
the enlarged industry of today.” It is estimated that the known reserves of a number of metals used in industry will not last more than
a couple of decades at their present rate of consumption. The industrialisation of large new areas of the world will aggravate the
situation still further. The present industrial level of the United States and Europe can only be maintained by a far-reaching import of
minerals from countries of the Commonwealth and the African colonies of several European nations. These minerals will be less freely
available when the vast populations of Asia and Africa become industrialised and need these minerals for themselves.

The day is not far off when some of the minerals we take for granted will become hard to obtain and we will be forced to
fall back on substitutes, as for example, the substitution of copper by aluminium for making electrical conductors. We will also be
forced to make greater use of synthetic substitutes, such as plastics. It is even conceivable that our food, including the carbohydrates,
proteins, enzymes, and vitamins may one day become the products of the chemical industry, just as in most industrialized countries
artificial fertilizer produced by the chemical industry has replaced natural fertilizer in agriculture almost entirely. All this may be
possible as long as we have energy available in abundance. An abundant availability of energy is the key to industrialization and will
be increasingly so as we have to depend on artificial products and substitutes. In a very real sense, energy is the great prime mover
which makes possible the multitude of actions on which our daily life depends, and indeed which makes possible life itself.

We have, therefore, to consider what energy resources are available to us in the world. In discussing the world consumption
of energy, it is convenient to adopt an appropriately large unit, denoted by Q, which is equal to a million million million British
thermal units of energy corresponding to the combustion of some 33,000 million tons of coal. It is estimated that in the 18 1/2
centuries after Christ, some 9Q of energy were consumed, corresponding to an average rate of under half a Q per century. But the
actual rate in 1850 was probably about Id per century. The rate continued to increase rapidly, and it appears that by 1950 roughly
another 5QQ may have been consumed, while the rate had risen to 10Q per century, the per capita utilisation of energy has been
increasing in the world as a whole during the last 90 years or so at some 2.2% per annum compounded, while the present rate is
about 3%. For some highly industrialised countries the rate of increase has been as high as 4%.

The total economically recoverable world resources of coal, oil, gas, and oil shale are estimated to be equivalent in energy
value to under 100Q. Some have put the figure under 40Q. It is probable that at the rate at which the world consumption of energy is




increasing, these reserves will be exhausted in under a century. The continuation of our civilisation beyond the

end of this century therefore requires a new source of energy.

Fortunately, the knowledge of how to utilise atomic energy in a practical way has come just in time. It is
estimated that the world reserves of uranium and thorium are equal in energy value to well over 1700Q), that is
more than 17 times our total reserves of the fossil fuels, coal, oil, and gas. They are, therefore, quite sufficient
to provide energy for the world for several centuries with any increased population and high standard of
living that we can foresee.

In my Presidential Address to the First International Conference on the Peaceful Uses of Atomic
Energy | said “It is well known that atomic energy can also be obtained by a fusion process, as in the
H-bomb, and there is no basic scientific knowledge in our possession today to show that it is impossible for
us to obtain this energy from the fusion process in a controlled manner. ... ... ... ... ... ... | venture to predict that a method will be
found for liberating fusion energy in a controlled manner within the next two decades. When that happens, the energy problems of
the world will truly have been solved for ever, for the fuel will be as plentiful as the heavy hydrogen in the oceans.” Since then the
scientific and technical effort and financial resources that are being put to a solution of this problem have been increased manyfold,
and many distinguished scientists who were somewhat sceptical in 1955 have now come to the view that the problem might well be
solved within a couple of decades. It appears, therefore, that from the point of view of the world as a whole the progress of science
and technology will be able to meet any challenge for the supply of energy that a growth in population can throw.

This seemingly optimistic conclusion is not, however, what we are primarily concerned with. Those who live in the under-
industrialised areas of Asia and Africa have to ask ourselves what improvement in the standard of living we can make in our own
generation and what we can expect for our children and grand-children. Let us take India again as an example. A plot of the
population figures after 1920 on a logarithmic scale shows that they lie fairly well on a straight line, the slope corresponding to a
growth rate of, about 1.3% per annum. This rate corresponds roughly to a doubling of the population every 50 years. With this rate
of growth the population should be roughly 550 million in 1985 and some 680 million in A.D. 2000.

If, on the contrary, we assume that the population will increase annually by 5.3 million, as in 1956, irrespective of the
actual population at the time, then the total population would be 540 million by 1985, and some 620 million by A.D. 2000. On this
assumption the growth rate would have fallen from the present 1.3% to about 1% per annum by 1985, and correspondingly lower
by A.D. 2000. Even the assumption of a growth rate of 1% per annum from 1960 onwards leads to a population of some 512 million
in 1985, and nearly 600 million by A.D. 2000. Despite the increasing efforts that are being made to popularise and promote family
planning, it seems very doubtful whether it will be possible to reduce the growth rate to 1% by 1960. One should remember In this
connection that the growth rate is the result of the differences between a birth rate of nearly 4.0% and a death rate, including infant
mortality of 2.7%. In Japan, where the growth rate is 1.05% per annum, the birth rate is 1.85% and the death rate 0.80%. A rise in the
standard of living and improvement in public health are likely to reduce the death rate considerably during the next few years, with
the result that a corresponding reduction of the birth rate will be necessary in order to maintain the overall growth rate at its present
values, let alone reduce it.

The above considerations seem to indicate that a population of 500 million in India by 1985, and 600 million by A.D. 2000,
is at least that we can expect. These figures are probably very optimistic underestimates. Now let us see the impact of this population
growth on our power problem, | take again electrical power for consideration, as the per capita installed electrical capacity is
accepted as a very good index of the general standard of living of a country.

The installed electrical generating capacity in India Increased from 1.7 to 3.4 million kilowatts during the period of the First
Five Year Plan, 1951-1956. It is planned to double it once more from 3.5 to 6-9 million kilowatts by the end of the Second Five Year
Plan, March 1961. In the highly industrialised countries the generating capacity usually doubles itself every 10 years. The growth of
generating capacity in India during the next 30 years has, therefore, been estimated by the Planning Commission on the basis that the
increase during the subsequent five-year periods will correspond to doubling periods of 6, 8, and 10 years respectively. On this basis
the generating capacity should be 50 million kilowatts by 1986 and 140 million kilowatts by the end of the century. This last figure
is much greater than the total generating capacity of the United States today, and yet with the minimum expected population of 600
million by the end of the century It corresponds to only .23 kilowatts per head of population, which is about a third of the present per
capita installed electrical capacity of the United States, if we could hold the population constant at the present figure of 400 million,
the per capita capacity and correspondingly the standard of living in the country at the end of the century would be more than double



what it is likely to be under present expectations. Similarly, 50 million kilowatts by 1986 with a population of
over 500 million will only give us 1/10 of a kilowatt per head, or less than 1/7th the present per capita electrical
generating capacity of the United States.

It is important to realize, however, that our increase in population will not wipe out the effect of industrial
growth and prevent a rise in the standard of living. It will only make the rise less rapid. As Professor Blackett
has pointed out, 300 years ago, the pre-industrial countries of Europe had a real income a head of not
much more than 1/10th of what it is today. In the last half-century their wealth has increased at a rough
average of nearly 2% a head every year, thus doubling in rather less than 40 years. This huge and
historically rapid rise in individual wealth was accompanied by a very large rise in population. To quote
Professor Blackett “In a typical pre-industrial country, three-quarters or more of the population may be

engaged in agriculture, and wealth tends to remain constant or rises but slowly, Savings and gross investments
are low, some 5 per cent or less of the national income, that is, only about enough to maintain a static economy by paying for the
depreciation of existing wealth. After take-off, savings and gross investment rise till some 15 per cent of the national income is
available for gross investment, leaving around 10 per cent for net new productive investment. On the average in the West today such
new investment results in a rise of gross income of about 3 per cent a year. Allowing for the population rise of some 1 per cent, this
gives an increase of wealth a head around 2 per cent a year.” The picture in India is something similar. With careful national planning
we might expect the total national income to increase at nearly 5% per annum. Allowing for an increase in the population of 1.3%
per annum, the rise in the standard of living is reduced to 3.7% per annum. Thus, the standard of living will rise despite an increase
in population. But how slowly, how desperately slowly. Even with the very great efforts that we are making, the standard of living will
double itself every 20 years, so that to reach the present standard of living of Western Europe will take us well over 60 years. On the
other hand, if the population were to be kept constant, a doubling of the standard of living could be achieved in about 14 years, and
the present standard of living of Western Europe reached in about 45 years instead of 65.

To quote Professor Blackett once more “It is clear that the population problem looms especially large to those who are
pessimistic about the possibility of rapidly increasing material wealth, including food. Historically the population of Europe in the
nineteenth century rose faster than that of Asia, but no population or food problem arose because wealth, including food, rose much
faster, The population of the U.S.A. today is rising faster than that of India. As we have seen, the rise of population in such countries as
those of South-East Asia does add, in a defined and calculable way, to the cost and burden of achieving economic progress. However,
it is a not uncommon error among Westerners to assume implicitly that no marked economic and agricultural progress in these
countries is possible, and so to be led to view them wearing social spectacles through which little can be seen but millions of brown
babies,” We have seen what could be achieved if the population growth were arrested and what will be achieved if She population
continues to grow at its present rate. It is important, however, lo analyse the growth rate in India of 1.3% per annum is the result of
a birth rate of nearly 4% and a death rate of a little over 2.7%. On the other hand, the death rate in the United Kingdom, France and
Western Germany is less than 1.2%, that is less than hail of ours. The first result of an improvement in the standard of living and health
will be a reduction in the death rate, with the result that the net growth rate will increase above 1.3%. There are indications of this
already. Thus, most energetic birth-control measures will be necessary in order to keep down the growth rate to its present figure.

It is important to distinguish the approaches to family planning from the point of view of the individual and from a national
point of view. The individual who wishes to plan his family wants to do it with some certainty. He aims at planning the periods
between two successive children and the methods he employs must, therefore, be capable of being used with a considerable degree
of certainty. From the national point of view on the other hand, the problem is a purely statistical one. If the birth rate in India for
example were reduced by one-third from 4% to 2.7%, the net growth rate would fall to zero. What is, therefore, required from a
national point of view is not a measure which will prevent conception, but one which will reduce the probability of conception by
30%. We have here to find the scientific answer to the problem of developing some substance which, when taken with one’s food,
would reduce the probability of conception by about 30%.

There are already oral contraceptives known, but they are relatively expensive and require to be used systematically and
precisely. Even if they were to be available at an economic figure the problem of getting every villager in over 600 thousand villages in
India to use them systematically would be quite enormous. If, on the other hand, some substance could be developed, which, when
mixed with an ingredient of one’s dally diet such as rice, grain, or salt, would have the effect of reducing the chance of conception by
about 30%, the problem would be immediately solved. | have no doubt there are many who will hold up their hands In horror at this
suggestion. But lei them face reality. The effect of family planning measures on the present lines is likely to be negligible during the




next few years as far as arresting the growth of the population as a whole is concerned and as the population

grows, so also does the problem of family planning on a nationwide scale. The method | have suggested should
not arouse violent opposition, since the measure is not such as to prevent anyone from having children, and
its effect would only be to reduce the number of children, for example to four when a family would otherwise
have had six, and to about two when a family might otherwise have had three.

There are not many countries in the world which have a democratically elected government which is
determined to raise the standard of living of the people in a short time by conscious planning, it is this
aim which has made the Government of India of late so aware of the need to control the growth of
population in order to raise the standard of living faster. The situation in India, is, therefore, unique, and |
do not know if a sufficient scientific effort has been placed on solving the problem of population control on a

national basis, which is thus posed. The research effort in the world has gone so far in meeting the problems
posed by an individual’s desire for family planning, and as we have seen, this requires an entirely different approach. If this analysis
is correct, then | would humbly submit that what is required today in India is the creation of a strong institute under the Ministry of
Health for doing research into the problems posed by the need to control population on a national scale. There are, no doubt, many
able scientific workers in the country who could be brought together in such an institute, where their combined effort might assist in
an earlier solution of the problem. | would, however, suggest that this should not prevent really outstanding research workers from
other countries being also brought to this institute to strengthen the effort still further. A great scientist is more concerned with the
scope for fruitful and pioneering work than with material considerations, provided these are not inadequate, and the opportunity
of finding the solution to a problem of such magnitude as that posed in India, offers a challenge, which many outstanding research
workers would be eager to accept. We have here a chance of solving a problem which Is of great importance alike to India and the
rest of Asia.

Bhabha's statistical approach to population and standard of living
My deaw Bhai, Februauwy 20, 1959

I retuwrned rather late from Bhakro yesterday evening, and left for Bomboy at 7 this
morning: so-I an very sovry to-howve missed seeing you.

Ay yoware aware I expect to-come up for awcouple of days inthe first week of Mauwch, ¥,
oands I could address the Powliamentowy Committee thew. There awe also- two- or thwee a
matters whichv I would like to-put before yow when we meet. They are not very wrgent.

I send yowherewitivav copy of the speech I made whew opening the First Session
of the Sixth International Conference ow Planned Parenthoods ow February 15,
1959. Most of the portions dealing with population and world resowrces of energy
are knowwn to-you; but yow may be interested to-see the passages relating to-minerals,
as also- the last paragraph on av statistical approach to- the problem. This last point
appears to- hawve appealed to- v ruunber of people, and VXRV. Rao; who- spoke last in the

morning sessionthat day, supported it very strongly.

Youry ever,
H.J. Bhabha.
Shwri, Jowadhouwlad Nehwrw,
Prime Minister,
NEW DELHI.




‘H.B.’ to ‘Dear Bhai’ February 28, 1959

My deoar Bhai,

We ave looking forwawd to- yowr visit to- Trombay and Colaba on the 9th. We
are treating this as a purely business trip to- enable yow to- see the progress of work
which iy under your chawge. We also- propose to- take the opportunity to- acquaint youw
with vawiows scientific and organisational patterns that we follow, and to- discuss
ouwr problems withv yow. I hope the lunchv at Trombay will afford an opportunity
for yow to- meet and talk lo- some of our oulstanding young scientists. AU this; of
course, will hardly be possible if yow come accompanied by other VIPs; and I hope;,
therefore, that some advance indication will be givew fromv yowr end of how yow
would like this visit to-be avranged.

Would, it be possible for me to-return to-Delhi withv yow onthe 11th? I have to-be in Delhi for av
couple of days for some meetings.

Youry ever
Homi Bhabha
Shwri Jowahowlad Nehwrw,
Prime Minister,
Government of India,
NEW DELHI
Mawrch 2,1959
... and to ‘Dear Homi’
PRIME MINISTER’S HOUSE
— NEW DELHI

My dear Howmi,

Youwr letter of February 28. I o glad yow awe treating my visit to- Trombay and Colaba
as v purely business one. I do-not know if any VIPy might accompany me there. No-one
will come from Delhi. Perhapy the Governor or the Chief Minister might go- withv me:.

\ Yow con find that out from thewm.

| Yow cav certainly travel to-Dellhi withv me onv the 11th Mawch.

Yours sincerely,
Joawahouwlad Nehwrw

Dr. H.J. Bhabha,

Secretary,

Department of Atomic Energy,
Bombay




‘We will be able to make satisfactory fuel elements’
Chairman informs Prime Minister June 1, 1959

The attached note from the Head of the Metallurgy Divisiow is being sent hevewithv to-
the Prime Minister for his information.

2. At the end of January, the first ingoty of atomically pure metodlic wraniwm
were cast. In ovder to- twrnw this wranium ingot into- av fuel element for a reactor,
three essential steps have to-be gone thwough. The ingot has to-be melted and cast
under vacum into- v billet of the proper shape. The billet has thew to-be rolled

into-ov. rod:. These two-steps have now beew satisfactorily accomplished. The final
suitable metal:

3. Although the building for the Fuel Element Facility \s not yet ready, and even full
supply of power has not beew obtained; the scientific staff has worked with great enthusiosm
and drive. Onthe last day the complicated rolling operations weve stoawted at 4 p.m., and the
scientific staff worked right thwough the night til the final baw emerged at about 11 o
next morning.
4. I hawve little doubt now that we will be able to- make satisfactory fuel elements. There awre
havdly five countries in the world which make their own fuel elements today.

In my letter No= MET(25)/59/565 dated
27thv May 1959, I had reported the
successful vacuuun melting and casting
of anv waniwm billet. Another step
forwowrd has now beew takew of rolling
the billet to give a rod measuwring
about 11-ft. i lengthv v 1.5 inches in
diameter. The operation was completed
onw Saturday, 30th May 1959 in the
the CIR waniwm fuel rod awe 10-ft. 2
7/8 inches v 1.36 inches dioumeter.

2. The billet has beervrolled inthe alpha
temperature range as requived. Visual
examinatiow does not show the presence
of any defects. I might add that in the
absence of full power load; make-shift
arrangementy had to-be improvised; the
- &' - credit for which goes to- my colleagues
inv the Faggoty Project who- displayed
‘j) remowkable teanm work and ingenuity.

Bradhww Prakash

Dr. H.J. Bhabha, Director

dated: 1.6.59

E Y

Head;, Metallurgy Division

Very good
HJ. Bhabha

1/6/59



Bhabha writes to Nehru about the honour at Cambridge

July 2, 1959

My dear Bhai,

I returned from Ewrope ow Tuesday the 23rd June after a brief but very full trip,
ond,;, after avfew days inBombay, came here to-Bangalore for a meeting of the Council
of the Indiow Institute of Science; which took place last Monday. I propose to-stoy here
for nearly fowr weeks, so- as to- do- some scientific work without an undue amouwnt of
intervuption. (I o revising the last chapter of my book on ‘Algebra for the Theory of
the Elementowy Pauwticles’, which I amv writing for the Oxford University Press, and
hope to-get o good powt of this work done before I leave). A few umportant files willy
of course; be sent onvhere, as onwprevious occasions;, and therve iy avdirvect telephone
connection in my roowu 71422. I seefromthepapersthat yow ore expected here inv
Bangalore owthe 27th, and I shall, therefore, awrvange to-leave after your visit, so-
as to-be able to- see yow here.

While inv England; I had o second meeting withe Mr Nelson, Managing Divector of the Englishy
tlectric Company, and have got confurmakory informationw regarding the manumfacture of hydro-
tuwrbines;, whiclv is very relevant to-the phasing of this pawt of the Bhopal project. I auw submitting a note
onthis matter to-the Plarnning Commission separately, and yow will, of course, receive av copy of it

I enjoyed thetwo-days I spent inCambridge invconnection with the conferment of anhonorvary
degree of Doctor of Science o me. The ceremony was as usual. Among the other recipienty of honovary
degrees (of Laws; Literature; Science; and Music) wereDr. Vivian Puchs who-led the recent expeditionw
acrossthe SouthyPole; Le Corbusier, the sculptor Henwy Moove; the composer Mr Benjoumin Brittan, and
Mr Lowis Clawke; one time Curator of the Fity Williawnw Musewnn. The citations were as usuad read out
v Latin by the Public Orator, but for the first tume av cri-witivthe Englishv translation was distributed
to-the aundience. There was o very large luncheow inthe hall of Trinity College immediately after the
conferment, at theeend of which Lovd Tedder, Chancellor of the University, made a speech referring to-
ail those on whonmv av degree had beenw conferrved. I had beew asked to-reply to-his speech on behalf of
all the recipienty of honovory degrees, and I enclose herewitivavcopy of my speech. (The text published
invthe Indiaw Howse bulletin had some mistakes and omissions i it). Being awv after unch speech it
included av cevtainy nuwmber of hwmorous topical references which mavy be lost if one is not aware of
the local incidents to-which they allude. For example; the last paragraph refers to-an undergraduate
prank which- was nauwrated to- me by the Vice-Chancellor, Lovd Advian. One morning the authorities
of the University found to-their suwbrise anventive automobile onthe roof of the Senate House: How it
had beew put there overnight is il something of o mystery, in view of the enormous trouble whichy
had to-be taken to-get it doww again without damaging the Senate House:

I stayed inv Cambridge at the Master’s Lodge in Trinity as the guest of Lovd Advian. This was
evidently apouticlawly good yeaw for roses. I have never seen such profusion of beautiful roses; as was
to-be found in his gardesv at the back adjoining the river. The two-days in Cambridge, althougiv very
hectic, were most refreshing. I sometimes wishv I could spend 3 to-4 months there in quiet study and
contemplation. I hope some of the scientific labovatories and establishuments we are building today
will hawve v beauty of their own, which will hawe ity due affect ovw those who-wovk there. I think bothv
Trombay and the Tata Institute of Fundamental Research will be awchitectuwally, and botanically
beautiful, when they awre completed.

I look forward to- seeing yow again,

3

Youry ever
Homi Bhabha
Shiri, Jowahowlad Nehww
Prime Minister,
NEW DELHI




Nehru’'s affection to Homi

My deoar Homi,
So-yowawe back after collecting morve honowrs! I liked your speech at the Cambridge Luncheow.
I am glad yow awe staying at Bangalorve to-do- some quiet work.

It iy true that I o going to- Mysorve onw the 26th July to- attend a conference on Conmumunity
Development. Probably I shall be there for thwee days; that s, upto the 28th. But I do- not intend
stoaying at Bangalore at all, though preswmably I shall have to-pass it. Anwhow I hope to- meet youw.

Youwrs ever,
Jowahouwlad Nehww
Dr. Homi J. Bhabha,
West End Hotel,
Bangalore:

December 1, 1959
Bhabha writes to Prime Minister after return from America

My Deawr Bhaiy

I retwrned from abroad ow Saturday ands wil report to- yow ow the visit whesv
we meet next week. The visit to-America way quite successful and will probably lead to-
something very wseful for the development of owr prograwmume i due course.

One of the Comumissioners of the U.S. Atomic Energy Conunission is visiting
Indiov from the 5tiv to- the 13th inv connection withv the U.S. atomic paviliow at the
World Agricultuwal Fair inDelhi. I o meeting himv first inv Calcuttay, then taking
himv to- Jamshedpur for av day, thew to- Trombay, and finally to-Delhi: I expect to-
awvrive i Delhi on the morning of the 10th and shall remain theve till two- days
after President Eisenhower’s depavture, so-that I may have awvopportunity to-talk to-
yow and discuss vawiows matters. I also-want to-visit the paviliow of the Atomic Energy
Depavtment at the World Agricultural Fair before it opens to-see that everything is inv ovder. We have
quite o large exhibit there concerned primorily with the use of isotopes i agricultuwe and biology.
The public will also- be able to- see some isotopes being actuadly produced inv glass boxes by remote
handling equipment thwough o lawrge glass window. The isotobes and the workers handling then are
v av smaldl laboratory’ which is completely sealed from the public; so-that there can be no-danger of
contamination.

tnquiries came about the next meeting of the Informal Consultative Comumittee of the
Parlicvment for the Department of Atomic Energy, and I suggested any time on the 15th and 16th
of December ay o suitable date, subject to- your approval. AU concerned would natwrally be happy if
yow were to-come; but, knowing how busy yow awe: I do-not think it is necessary for yowto-do-so-at the
expense of other important business, unless yow would like to-

I look forward to- seeing yow agai.

Yours affectionately
HJ. Bhabhao
Shwri Jowadhawlal Nelhww.
Prime Minister,
Government of India,
NEW DELHI.



Nehru fondly replies December 2, 1959

PRIME MINISTER’S HOUSE
NEW DELHI
December 2, 1959
My dear Homi,

I hawve your letter of the 15t December. Welcome back after your labouwrs abroad.
I amv glad that yowr visit to-America was successful.

| DwringPresidentEisenhower’s visit to-Delhi, I shall of coursebeheavily occupied.
Afterwards I hope to- meet yow here.

As for o meeting of the Informal Consultative Committee of Parliament for the Deportment of
Atomic Energy, I amprepared to-hawve it onthe 15th December at 5 p.m. or onthe 17th December at 5
p.-mu I shall try to-attend it. Otherwise; any time canv be fixed. Of course; it is not absolutely necessary
for me to-come; but I should like to-be present; if possible:

Youry affectionately
Jowahouwlad Nehwrw
Dr. #J. Bhabha.
Atomic Energy Commissiony
Apollo-Pier Road,
Bombay-1.
Bhabha honoured at the Tercentenary celebrations
of the Royal Society, London August 1, 1960

My deawr Bhaui,

I retwrned to-Indiov yesterday after a 12 -davy halt i Londowfor the Tercentenary Celebrations
of the Royal Society and o 2 -day halt in Powis.

The Royal Society Tercentenawy Celebrations were ovganised ow o lavish scale and weve
attended by some of the top scientists of the world, not only fromvthe Commonwealtivbut from Euwrope;
USA. USSR and other countries. Professor Niels Bohw was there withv his wife and has sent yow his
regawds. A nuumber of special lectures were awranged on the occasion by some of the leading scientists
who- reviewed the: developmenty in their respective fields I attended two- inv other lines than my own
and found themw most stimulating, It is remowkable how by dint of Inumense hawd work by manvy
outstonding peoble one has now been able largely to- reconstruct the chemical structure of the
biological molecules of which living substances owe made; such as myoglobinvand DNA, the substance
which enters into-the structure of cells which cawry the suun total of owr genetic heritage:

The scientific exhibition which novrmally accompanies every conwversagione was this time o
a. much bigger scale and occupied the entive top floor of the Royal Academy building next door. The
biological exhibity were extremely interesting.

I took Nanw withv me to-the opening exhibition by the Britishv Government at Lancaster House
and the final banquet at Grosvenor House, where Macmillan made anv excellent speech. I was very
glad she was able to- come. She also-told me that she was present at the cevemony inthe Festival Hail
wheve honorary degrees of Doctor of Science weve conferved by the University of Londow o six people;
including King Gustaf VI Adolf of Swedew. Professor DW Bronk, President of the National Acadenvy
of Sciences of the USA, Sir M Burnet, a very famows biologist. Professor G, Chawles de tHevesy, the first
maw to- use radio-isotopes in biological inwestigations, Sir T. Merton, and myself: The function was
organised o av grand scale, and the degrees were conferred by the Chancellor of the University, the




Queen Mother. The Festival Hall was quite packed. I attach herewitivthe citation which was read out
by the Public Orator whew the degree was conferred ow me; as yow may be interested to- see it. The
citation indicates what the informed and expert opinion outside Indio iy of owr studies of the powder
problemv inv Indio.

I amv coming to- Delhi on the 7thv for the meeting of the Consultative Conunittee for this
Depavtment which will be followed by av debate on the 9th. Wil yow please let me know if yow require
any special material for the debate? I shall hawe o sumwmany of pointy prepawed for your use inv oy
case. I would also-like to-take some of youwr time o this occasion to- discuss matters concerning thisg
Department about whichv I aum not very happy. They can be straightened out without much difficulty,
but I would like yow to-know the position.

Yours affectionately
Homiv
Shwri, Jowahouwlad Nehwrw
Prime Minister,
Government of Indiov.
NEW DELHI

Bhabha admitted to the Degree of Doctor of Science, honoris causa
Your Majesty and Chancellor, | present Professor Homi Jehangir Bhabha.

The emergence of India as a great modem nation may be seen in a variety of ways, but nowhere more convincingly than
in her ability to produce the men who are now developing her natural resources. In Professor Bhabha, the Director and Professor of
Theoretical Physics at the Tata Institute of Fundamental Research in Bombay, India has a nuclear physicist of world-wide reputation.
In the 1930’s, while still a young man, he made some major contributions to the theoretical explanation of cosmic ray showers. Later
he gave his attention to some of the most abstract problems of fundamental physics relating to the general properties of space-time,
and he has also attacked the problem of fading an explanation of fundamental particles.

But alongside this brilliant theoretical work he has given much time and thought to the practical application ofthe ever-
increasing knowledge which twentieth-century physicists have made available. As Secretary of the Government of India Department
of Atomic Energy, which he has built up since the war, and as Chairman of his country’s Atomic Energy Commission, he has proved
himself a brilliant organiser, and to Mr Nehru in particular an invaluable adviser on all scientific problems. When the first great
International Conference on the Peaceful Uses of Atomic Energy was held at Geneva in 1955, he was a natural indeed, almost the
Inevitable choice for Chairman. His own report to the conference on the natural resources of India and on her energy requirements
for the next few decades was a masterpiece of lucid exposition and informed prediction.

For those of us who try to follow, faint yet pursuing (and often more faint than pursuing) the esoteric researches of the modem
physicist, it is reassuring to know that Professor Bhabha is also a man of the highest culture, who draws and paints with distinction,
who is a great lover of music and of dancing, and who elected to read for his Bachelor of Arts degree at Cambridge before he took off
intellectually into outer space to investigate the remote and complicated behaviour of the cosmic rays.

I request you, Chancellor, by the authority of the Senate, to admit Homi Jehangir Bhabha to the Degree of Doctor of Science,
honoris causa.




Nehru expresses happiness August 3, 1960
PRIME MINISTER’S HOUSE
NEW DELHI
August 3, 1960
My dear Homi,

Thank yowfor your letter of August 1st. We read about and were happy at the honowr done yow
in Londow.

I shall meet yow whew yow come heve;, of cowrse. The debate on Atomic Energy has been
postponed to- the 10th August as onw the 8tiv and 9th, the Lok Sabha will be discussing the general
strike. I hope that will suit yow. Unfortunately, just on those days; 7thvto-the 9th; the Prime Minister
of Nepal iy coming heve, and he will take up some time. But, of cowrse; I shall find tume to- meet yow
ands yow canv coach me for the debate.

Yours,
Jawahauwlal
Dr. HJ. Bhabha,
Secretary,
Atomic tnergy Depawtment.

Nobel Laureate Niels Bohr's letter to Prime Minister February 10, 1960
Gl Cowrlsberg,
Copenhager.
Febvuawy 10, 1960
H.E. St Jawahaurlal Nehru,
Prime Minister of Indio.
My deaw Prime Minister,

Our visit to-India was to-my wife and myself apowerful and most inspiring
experience and we do- not know how to- thank yow for the great kindness yow
personally extended to- us during the unforgetful days we spent withv yow and !
yowr foamily inyowr home in Delhi .

During owr travelsy inv Indiav we were bothv enchanted by the mawvellous
historical movuuments which speak so- strongly of what awt cowv give if there is av
true humowv cultuwre behind. The spirit of the Indiav people which thwoughy the
ages hawve beevv able to- assimilate so- mary wﬁermadtwwbmovmm/
us;, indeed; invovdeep sense feet at home i your country.

Through my contact with the Indioww academic institutions I was also-
deeply impressed by the enthusiasm shawed by the leading scientists as well as by the students. I
greatly admired the foresight withy which the endeavours for promoting the welfawe of the people o
the basis of the progress of science and technology were planned under your leadership. I feel; indeed,
confident that these endeovouwrs wil not only be of great benefit for Indiay, but will even come to-serve
as v help and encouragement for other peoples foced withv similow problemns:

AW what I learned; and specially from my talks withy yow whichy will always be some of my
most treasued remembrance, reaffirmed my expectations of the role which youwr country is calleds




to- play i the creation of that brotherhood between nations which is necessary for the future of
monkind. In this great cause the closest possible international collaboration wil suvely be of o
decisive importance; and here in Devunowk we shall be happy if inv any field; evew in av most modest
way, advice and assistance might be given from our small country.

Asregowrdsatomicenergy I talked with Dr. Bhabhaaboutthepossibilitiesfor suchcollaboration
and we are looking forwawd to-a visit from him in Denmawk invthe spring; when we will go-thoroughly
into- technical matters. I was also- most intervested in what I leawrned from Prof: Mahalanobis and
Professor Kabir as regawds plammning of other important issues, and I am very pleased that Prof-
Thacker, who- has such o responsible position inv the Secretawiat of the Scientific and Industrial
Reseawch, will come to- Devwmawk this suwmmer for discussions and mutuad information of how such
reseauwclv iy being prepaved invthe vawious cowntries.

We had o good jowrney back from India, and had the pleaswre o our awrrival inv Cobenhagerv
to- meet and talk withv your Vice-President, Dr. Radhakrishnan, who- at our University gove ov most
beautiful talk, received with great interest and enthusiosm. A few days after my retwn I had to-go-to-
Geneva to- pauticipate in the inaugurationw of the gigantic protow accelerator built by the Europear
Organisation for Nuclear Research, and the completion of which has been av great encouragement inv
showing what even smaller countries con accomplishv inv conumown by proper sharing of scientific and
technological knowledge.

In Genevay, I met my friend Mr. Shepawd Stone, who- as adviser to-the Ford Foundationw takes
a deep and active interest inv international cooperation withv o view to- promoting conmunon humaory
understonding and mutual help betweerv peoples as regards the problems withy which huwmanity is
confronted. We had along talk about my experiences inIndia, and I was happy to-learnthat he will
himself visit your country inv avvery neaw futivre:

With the kindest regouwds from my wife and me;, and owr wawmest wishes for yow and your
family and for all progress of the great humauw cause; to-which yow have devoted your life:

Most respectfully and gratefully,

Niels Bohw.

P.S. As av grreeting from owr cowntry and as o smalls
tokewn of owr gratitude my wife and I awre
sending yow a silver bowl made by the Danishv
awtist George Jenson, which we hope yow mavy like:

Dr. Bhabha with Danish
physicist Neils Bohr |




Nehru & Bhabha - intimate friends
My deaw Bhai, Januawy 28, 1961

This is to- remind yow that yow have agreed to attend the buffet supper which I /' 3%
am giving as Chairmowv of the Atomic Energy Commission for the representatives of
foreignw Governmenty attending the inaunguration at Trombay. The supper is at the
Ashoka Hotel at 8.45 p.mu. on Sunday the 29U January (tomorrow). There will be
roughly 35 foreigw representatives present, plus about o equal nuwmber of Indiown
nwitees.

I have also- sent sepawrate ivwitations to- Nawn, Induw, and Betty. I am mevely
mentioning this, inv case they hawve gone astray.

ShiiJawahadabNehrw i iectionazly
Prime Minister, Homi Bhabha
Government of Indiov.
NEW DELHI
January 28, 1961
PRIME MINISTER’S HOUSE
NEW DELHI

My dear Homi,

Your letter. I shall come to-Supper tomorrow at the Ashoka Hotel. So-I think will Induw.
Nan will not be here ay she iy accompanying Queen Eligabetivto-Agra. About Betty

- I amv not sure; She has not beenw too-well: I suppose she will come if she iy well

\ Yours sincerely,
Jowahouwlal Nehwrw
Dr. Homi Bhabha,
Ashoka Hotel,
New Delhi.

- . L ; October 21, 1961
Nehru invites Bhabha to join National Integration Conference

My Dear Homi,

Yow must know that we held a National Integration Conference at theend of last =
month. Yow had been irnwited to-this also; but of course, could not come: This conference
decided to- have o Couwncil consisting of the Prime Minister, the Uniow Home Minister,
all chief Ministers of States and o ruunber of other people. Among these awe supposed to-
be thrree scientisty and educationists, Kothari, ay Chairmowy of the University Granty .-
Commission, is one of the persons selected. I should like yow to-join this Cowncil /

I do not know if it is possible for yow to- send me an ansgwer soow. I shall !
preswme your agreement and announce youwr name after thwee ov fouwr davys.

Yours sincerely,
Joawahouwlad Nehwrw
Dr. H.J. Bhabho.




Problems of CIRUS solved: Bhabha reports to Nehru
My deoar Bhai, Januauwy 9, 1962

I am glad to- inform yowthat CIR operated for the first time for over ten howrs at o
power level of 30.000 kilowatty ow the 4th and 5th of this monthv withv v charge of
160 fuel rods only. Had we had the full chawge of 192 fuel rods the operation woulds
have corresponded to- the maxinuuww rated power of 40,000 kilowatts. Whew the
Canadians handed over the reactor at the end of 1960 it could not be taken up
to-avpower above 17 megawaits, and a naunber of difficulties; such as, growthvof
algae invthe primary system, covrosion,; pressuve dvop inthe rods, ruptuwring of
rods, etc., impeded ity operatiow even at av relatively low power level. Since thes
the reactor has been furnished with anventivety new chawge fabricated at Trombay
and apawt fromathoroughvclean up of theprimary systema great mawny improvementy
have beenw made ow it. It was first taken up to-av power level of 20,000 kilowatts several times duwing
the first few days of this month, and ity trouble free operationw at 30.000 kilowatty now establishes
that all problems connected with ity operation have been overcome by owr staff. In overcoming these
difficulties;” the staff of the Reactor Operations Division weve helped inv awv important way by the staff
of the other Divisions, as for exaumple the Analyticall Chemistry, Radiochemistry, Metallurgy and
Biology Divistons. Unless the work of the Establishiment covered all these other fields;, we would not
have beevv able to- overcome the difficulities o our own. The scientific staff of the Establishiment, and
especially that of the Reactor Operations Division, hawve put up avvery creditable performance:

Shir, Jowadhauwlad Nehwrw,
Prime Minister,
NEW DELHI.

Prime Minister’'s appreciation
My deawr Homi.

Your letter of Jarnuawy 9th. I auwwglad to-learn of the success obtained by the scientisty i our
Atomic Energy Establishment at Tromboy. Please covwey my appreciakiow of their workto- —
them.

January 10, 1962

I hawe your letter about my progranwuwme for my visit to-the Tata Institute on the
15th: I wowld like to-spend as much time as possible at the Institute but I amvnot yet suie
whew I shall be reaching Bomboy. I shall be trawelling by o rather slow plane fromv
Gorakhpwr that day. I shall try to-be at the Institute by 3 p.m. But pevhaps I ngJ'\tj :
be afew mivuites late.

}

Yours affectionately,
Jowahowlal

Dr. Homi Bhabha,
Director,
Talaw Institute of Fundamental Research.
Apollo-Pier Road,
Bombuoy.



Inaugurating CIRUS



Opportunities for Scientific Work and Promise of the Future*

Speech of Pandit Jawaharlal Nehru at the inauguration of the new buildings of the Tata Institute of Fundamental Research at Colaba,
Bombay on January 15, 1962

e

You had been told that a little more than eight years ago | was invited here to lay the foundation-stone or the
corner-stone of this structure, it is so long ago that | had almost forgotten that | had done it. And | began to think
of another instance which happened in Delhi when the foundation-stone was laid and after a few months people
discovered that somebody had stolen it. (Laughter). Normally speaking, a delay of eight years in completing
this structure seems rather excessive. But coming here once In-between and today, going around partly over
this building, my original impulse to criticise the delay was considerably modified because it has been a great
effort to put this up as it has been done. There have been difficulties and anyhow the result achieved is .~
something very much worthwhile. So | am happy to be here today to associate myself again with this f

-

function in this Institute. 5

The previous speakers so far have referred to the growth of scientific work in India in the last
few years. They have referred to that pioneer. Jamshedji Tata[1], who, at a time when few people, certainly in India thought about this,
encouraged this kind of work both in science and technology and heavy industry. A man who could look ahead and whose traditions
have been followed by those who have followed him, who have come after him. And therefore the Institute is appropriately named
after the house of Tata. Now, in these years much has happened and many big laboratories have been put up in India and | believe
they are doing good work. But there Is one aspect of that work which sometimes is not perhaps as good as it might be. Although so
far as that matter is concerned, here in Bombay under Dr. Bhabha's[2] guidance we do not suffer from that partial disability. | have
found going about and generally keeping in touch with these developments, that we really have a very fine lot of younger scientists
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in India. But | am not quite sure that in many places in India they have got all the opportunities that they should have to do their
work and to develop. Now that does not apply either to this Institute or to the Atomic Energy Establishment at Trombay. Because,
here one among the many virtues and qualities that Dr Bhabha possesses, of which we have heard praises a little while ago, one is
that he not only encourages people to do their best work but has built up very fine groups of able and brilliant young scientists in
these two establishments, it is really meeting these young people who have already distinguished themselves and who | am quite
sure will distinguish themselves still more in future it is meeting them and finding out what they have been doing that | have felt so
hopeful, optimistic, about the future of science in India. 1 would like this example of Dr. Bhabha, that is, to build up these groups of
young scientists wherever there is an opportunity in India, to give them worthwhile work to do and opportunities, to be followed all
over this country. It is true that previously the opportunities were perhaps not adequate. Now with these well-equipped magnificent
structures, the opportunities are there and therefore it is easier to provide these to the young people to do good work. Anyhow, | am
quite sure that in the future good work will be done by the younger scientists who, as | have just said, | have found to have quite
unusual capacity.

Just before the start of this meeting. Dr. Bhabha was good enough to take me round this building and show me some of
the work that is being done here, Because this building has been functioning for some time, it is not quite correct to say that | have



come to inaugurate it. | went over this building and saw it. And | looked wise and understanding, but the fact of the —" "~
matter is that | could not understand much of the things that | saw. We are now entering into an age of the scientists
beginning to function like the high priests of the old who looked after sacred mysteries. We all bow down to them
in reverence and awe and sometimes in a little fear, as to what they might be up to. But anyhow, one cannot escape
science and the scientists in this age. And perhaps the scientist might and | say might make a better job of it if he
has a chance in future than the politician | am not sure of course, but | put it to you that might be possible. So |
am prepared to take the risk because anyhow it is a risk living in these days and dealing with politicians of - g
my own tribe. f

But one does feel that these new discoveries ‘tremendous discoveries coming one after the other, !
that we live perhaps at a time, when the nature of our knowledge of the physical world and all that flows
from it may change, affecting even the human beings. They may gradually get into another phase, work themselves up in another
phase of existence. | am sorry | speak in a confused way because my mind is not clear except that | feel that we are gradually getting
out through science and the discoveries of science from the very gross and purely material way of looking at the world. Science itself
is, although very material, goes on hinting at something which is much less material, And one does not quite know what this future
may bring, provided always of course that science itself does not help humanity to commit suicide.

So we live in this age of transition and those who are pessimistic may take
a pessimistic view of those world; those who are
Both are possible.
scientist has a very

k H o
\ and it is important

optimistic may do that.
And  anyhow  the
important part to play,

I think that we
him to play that. And

of science in India

should encourage
therefore the growth
is very welcome
as | am concerned,
GovernmentofIndia

to me. And in so far

I  believe that the
will encourage this growth
future as it has been doing

of science in the
in the past. A number
of eminent scientists have come here from abroad,
come because it has been a

the Atomic Energy Department

with other Governments and other

| am happy they have
pleasure and privilege of
and elsewhere to cooperate
eminent  scientists in various countries. And therefore their
welcome, so that we might strengthen

scientific developments elsewhere.

coming here today is very
the bonds that tie us to the

I do not know that | need take your time any more. It has been a great pleasure to me and something like an exhilarating
experience to come here from time to time and to see the growth in our scientific work whether on the other side of Trombay or here
or some other parts of India. They take me out of the normal rut in which [ live. It is rather depressing. So | am grateful to Dr. Bhabha
for this opportunity given to me to come here to associate myself with this ceremony and to meet many eminent people. Now | am
supposed to inaugurate this and to formally declare this open. | do so with great pleasure.

* Director, Tata Institute of Fundamental Research. Bombay
1. Mr. Jamshedji Tata, Chairman, Tata sons and founder of the House of Tatas, Bombay

2. Dr. Homi J. Bhabha, Chairman, Atomic Energy Commission and Director, Tata Institute of Fundamental Research. Bombay.




Bhabha checks a point with Nehru September 5, 1962
My dear Bhai

At the conning General Conference of the International Atomic Energy Agency to-be
held inVienno from the 18th of September it is not unlikely that the East Europearv

countries will again raise the question of the admission of Communist China. I
presume owr attitude remaing the same as before, naumely that whatever owr
differenceswith China, the novn-admission of a major country of this importance
canv only limik the effectiveness of anv international organisation. I thought I
should check this point with yow before I leave.

Yours affectionately,
Homi Bhabha
Shwt Jowahowlal Nebww,
Prime Minister,
New Delhi,
Nehru clarifies September 6, 1962
PRIME MINISTER’S HOUSE
e NEW DELHI

September 6, 1962
My dear Homi,
Your letter of September 5th.

We awve still of opinion that the People’s Government of Chinaw should be accepted

e \ as o member of the United Nations. But we do-not want to-propose this owrselves
| for obvious reasons. We shall, however, support any proposal to-this effect that
\is made by any other country.

Yours sincerely,
Joawahouwlad Nehwrw

Dr. HJ. Bhabha,
Secretary,
Department of Atomic Energy.




Nehru invites Bhabha to join National Defence Council
—~ November 8, 1962 PRIME MINISTER’S HOUSE
NEW DELHI
My dear Homi,

Through awv inadvertence; your naume way left out of the list for the National
Defence Cowncili We wanted to-put this in. I hawe now asked the Cabinet Secretory
T~ to rectify this omission. We would pawticularly like to- have yowr help inv that

2 \ Council
\ Yowr sincerely,
Jowahouwlad Nehwrw
Dr. #.J. Bhabha,
Secretary,
Atomic Energy Depowtment.

November 10, 1962
My deow Bhai

Thank yowfor your letter No- 1885-PMH/62 of November 8, 1962, informing me
that my nauwme has been added to-the membership of the National Defence Cowncil.
As yow know, my services ave alwayy at yowr disposak.

Yours affectionately,
Homi Bhabho
Shwi Jawahawlad Nehwrw,
Prime Minister, June 27, 1962
New Delhi.

Nehru forwards Karnataka’'s claim for nuclear power station
T My dear Homui,

I enclose a letter from H.C. Dasappa, M.P., about the location of a nuclear power
plant invthe South.

" \ Yours sincerely
| Joawahowlal Nelww

Dr. #.J. Bhabha,
Secretary,
Atomic Energy Department




June 26,1962
My Deaw Panditji
Subject: Location of a nucleaw power plant invthe Southv

I gather that one of the nuclear power stations wil be established in Southv Indiov and ov
Locatiow Select Committee has also-beew appointed lo-find out which would be the best site available.
The Committee; no-doubt, will make ity oww recomumendation hawing regord to-the suitability of the
location. I leawn one of the sites most suitable for the locatiow of the atomic plant is what is known
as the Sangann site neawr Mekedot inv Kanakapuwrow Taluk, Bangalore District. That is virtually ow
the banks of the Cauwwvery river. I hawe had: no-tume to- go- very much into-the technical aspecty of the
location; but I o given to-understand that from all points that would be the best site.

I v not sure whewn exactly the nuclear power plan] is contemplated to-be put inv the South.
Since the matter is under the active consideration of the Government. I thought I should lose no-time
inpointing out the claims of the above “Sangam” site I amvonly anxiousthat the most advantageous
site must be found for the nuclear power plant and that it should be a complete success. I may add
that Mysore State is one of the earliest lo-take to-electricity. They may not know the technical know -
how of o nucleaw plant, but I am sure their general familiowrity withv electricity will be anw added
advantage for the project.

I will be most grateful to-yowfor the claims of “Sangam” site being considered for the location
of the nucleaw power statiovw in the Southv

With regoawrds;,
Yours Sincerely,
H.C. Dasappa
Shwri Jowahouwlad Nehwrw,
Prime Master,
New Delhi.

Work commences at Kaiga, Karnataka
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Rajasthan requests for nuclear power station
PRIME MINISTER’S HOUSE
NEW DELHI
June 29, 1960
My dear Homi,

Mohanlal Sukhadia, Chief Minister of Rajasthan, came to-see me today and again
. stressed the great need inRajasthawvfor power. He hopbed very much that one of
T owr atomicpower stations would be placed somewhere in Rajasthan perhaps
' near the U.P. border. He was anxious that I should conwey this to-yow; so- 1

1 am writing to-yow. Probably he will write to- yow at greater lengti.

Yours affectionately,
Jowahouwlad Nehww

Dr. H.J. Bhabha,
Chairman, Atomic Energy Conmunission,

Bombay.

. o October 3, 1963
y dear Homi,

I enclose av copy of av letter fromy the Chief Minister of Rajasthawy to- me. I awmv replying to- hin
that we arve taking necessawy steps i regord to-the Rana Pratap Sagoar atomic power plant.

Youwrs affectionately,
Jowahowlal Nehwruw,
Dr. H.J. Bhabha,
Chairman,
Atomic Energy Conunission,
Bombuoy.

Copy of letter from the Chief Minister of Rajasthan to the Prime Minister, dated 28th September 1963.

| have been intimating to you our anxiety for expediting the work relating to the establishment of the Atomic Power Plant
near Rana Pratap Sagar. Our anxiety is due to the fact that the sources for hydel power in Rajasthan are very limited. Coal has also
to be supplied to Rajasthan from a long distance. The Atomic Power Plant will fill up, to a great extent, the gap existing between the
supply of power and the demand for it expected in the coming years. | am sure that Atomic Energy Commission must be doing their

best to make this Plant function at the earliest. | understand that perhaps there is some difficulty in finalising the draft
of the agreement which is to be signed by the Government of India and the Canadian Government.
| am given to understand that there is some difficulty regarding our accepting
the clause relating to audit of the accounts for the preparation and
use of uranium fuel. The Government of India would
take a decision in this matter keeping in view
the wider aspects of our policy.
However, my purpose in writing

to you is only to

and hope thatthis &y 4 g iy “. ‘
be sorted out at d"#} {
this technical A - ! 'k . 5 - - ., formality may
not stand in the -. -—— ‘ - _—_— M. ~ way of expeditious

. - ‘ .
execution of the Project.
- ale iy -

express my anxiety
difficulty  should
the earliest so that
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