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Abstract

More than eighty years back, Meghnad Saha planned to build India’s first cyclotron within the Department of Physics of the
University of Calcutta. The project went through many ups and downs. Saha attracted donors and enlisted the support of a
number of young enthusiasts. He established the Institute of Nuclear Physics within the Department of Physics which later
became an independent institute. We review the history of the cyclotron and the Institute from the records of the University

of Calcutta.

1 Introduction

The University College of Science (hereafter Science
College) of the University of Calcutta (CU) was estab-
lished in 1914 through the efforts of its the then Vice
Chancellor Sir Asutosh Mookerjee. Two munificient
endowments by Sir Taraknath Palit and Sir Rasbehari
Ghose helped him. The former was managed by the Gov-
erning Body of the Palit Trusts (GB) while the latter by
the Board of Management of Ghose Endowment (BM).
More details about this period may be found in Gango-
padhyay et al (2021).

One major project that was undertaken at the University
College of Science was the cyclotron. It was initiated at the
behest of Meghnad Saha and led to the establishment of
Institute of Nuclear Physics within the Department of Phys-
ics. It later became an independent research institution under
the Department of Atomic Energy in independent India.
Since nuclear physics is intimately connected with nuclear
power as well as nuclear arms, the history of India’s first
cyclotron and the Institute of Nuclear Physics has caught the
attention of many historians of science. (See e.g. Anderson
2010; Phalkey 2013 for detailed accounts.) In this article, we
explore the efforts of Saha to build India’s first cyclotron and
to establish the Institute of Nuclear Physics within the ambit
of the Department of Physics, CU on the basis of the records
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of CU, and some letters exchanged between Saha and others
from the Professor M.N. Saha Archive of the Saha Institute
of Nuclear Physics, Kolkata.

The records of CU in this period mainly consist of the
minutes of the CU Senate and Syndicate which are avail-
able on the net at www.culibrary.ac.in. The proceedings
of all other important committees, meetings of the vari-
ous faculties, etc were placed in the Syndicate. Details
of the official procedure followed in CU are available in
Gangopadhyay et al (2021 p. 7 & pp. 16—-17). Reference
to the minutes in the text has been written as (Senate/Syn-
dicate, date of meeting, item number, page number of the
volume). Syndicate reports were not numbered items and
we quote only the year of the report and the page number.
Syndicate minutes for a year are divided into a number of
volumes. Generally the page numbers are consecutive for
a particular year. However, in some cases, page numbers
restart for each volume. Since the dates of the meetings
are provided, the references can be looked up without
ambiguity in such cases.

2 Meghnad Saha and the cyclotron
2.1 Saha returns to Calcutta University

D.M. Bose, who had earlier succeeded Raman as the Palit
Professor, left CU in 1938 to become the director of Bose
Institute after the death of its founder Jagadishchandra, who
was his uncle. The vacant chair was filled by Saha, who
returned from Allahabad, first as an employment against
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the lien vacancy (Senate, 26 March 1938, 1, pp. 270-271),
and later confirmed as permanent (Senate, 29 April 1939, 1,
p. 245) when D.M. Bose tendered his resignation on April
1, 1939.

By the time Saha returned, the youthful zeal of a new
department had disappeared and the quality of teaching
and research, in absence of almost all the stalwarts, was
rather mediocre. As soon as Saha’s services were made
permanent, he decided to modernise the Department. GB
forwarded Saha’s request for a special grant of Rs. 30,000
for researches in nuclear physics, cosmic ray, spectroscopy
and thermal ionisation in gases. The Syndicate agreed and
made arrangements for this purpose (Syndicate, 22 April
1939, 122, p. 1110). The report of the Syndicate for 1939
mentions, besides Saha’s research in the above areas, a co-
incidence setup for studying cosmic rays set up by Niraj
Nath (N.N.) Dasgupta and nuclear reactions using a Wilson
cloud chamber with magnetic field by K.C. Mukherjee (Syn-
dicate report, 1939, p. 88).

Saha as Palit Professor was the ex-officio Head of the
Department. We see that the Faculty of Science in its meet-
ing on January 6, 1940 approved a revised MSc syllabus
where a number of new special papers were introduced.
One was nuclear physics and another was astrophysics and
general relativity. The new syllabus was approved by the
Senate (Senate, 27 January 1940, 24, pp. 33-34 & p. 65).
It must be noted that these were the two fields where Saha
had excelled.

Modernising a science course goes hand in hand with
creation of new laboratory facilities. Saha, in his earlier
innings at CU, had unsuccessfully tried to create laboratory
facilities for astrophysics, particularly related to the now-
famous Saha equation. In fact, one of the reasons for his
move to Allahabad, was the promise of a new laboratory
(Gangopadhyay et al. 2021, pp. 90-91). There he met only
partial success. We have seen that Saha had asked CU for
funds and provisions had been made for it. However, the
amount was rather meagre for his purpose and he decided
on a more ambitious venture, viz. creation of world class
facilities to conduct research in nuclear physics.

2.2 Cyclotron: the beginning

Nuclear fission had been discovered in December 1938
and was announced next month. The attention of scientists
worldwide was drawn towards nuclear physics and Saha was
no exception. However, he had been interested in nuclear
physics even before the discovery of fission and had car-
ried out front line research in the field ( Mukhopadhyay
2012 pp. 78-82). The cornerstone of Saha’s vision was the
cyclotron, an instrument that accelerates nuclei to collide
with other nuclei to undergo nuclear reactions and produce
new isotopes. The first cyclotron in the world was built by

Ernest Lawrence in University of California, Berkeley, USA
in 1932. Lawrence received the Nobel Prize in physics in
1939 for his invention. Saha was acquainted with Lawrence
and had visited his laboratory in 1936 where he saw the 37
inch (the diameter of the magnetic pole-piece) cyclotron. He
wrote to Lawrence for assistance in setting up a cyclotron in
CU if he could arrange funding; Lawrence readily agreed.
Saha sent his student Basanti Dulal (B.D.) Nagchaudhury
to Lawrence for research and training in using the cyclotron
in 1938.

This was decidedly the largest single venture in science
in India till then and Saha realised that a poor country like
India could ill-afford to maintain any such high-cost facility
unless it also provided some societal benefits. Saha had also
visited Princeton University and had inspected the cyclo-
tron there. There he got the idea of utilising the proposed
cyclotron for medical purposes. Saha wrote to Sir Dorabji
Tata Charities Trust (hereafter Tata Trust) for assistance in
installing a cyclotron in a letter dated June 5, 1940. The trust
was then engaged in setting up a cancer treatment centre in
Bombay (now Mumbai). Phalkey has noted that Lawrence
and Cooksey knew of this venture, whether their source was
Saha or Saha learned from them is not clear.

We have not been able to locate the original application;
however the telegram from Sir Ardeshir Dalal, Chairman of
the Board of Trustees of the Trust, placed in the CU Syndi-
cate shows that the Trust was willing to fund Rs. 60,000 if
CU matches the grant (Syndicate, 20 November 1940, 64,
p. 3131). The telegram read:

"Sir Dorabji, Trust prepared to make a grant of Rupees
Sixty thousand towards purchase of Cyclotron if Calcutta
University funds remaining Sixty thousand and agrees to
maintain it."

We surmise that Saha had provided a cost estimate of
Rs. 1,20,000. Syndicate thanked the Board for their offer
and referred the matter to the University Finance Commit-
tee (FC).

FC met on December 5, 1940. It was decided that CU
was "prepared to pay the balance of the cost of material
amounting to Rs. 20,000 as also the cost of erection of the
plant and construction of a building for the purpose, the total
of which will according to the present estimate exceed Rs.
60,000." It also resolved to form a Committee to work out
the details of scheme in consultation with Saha. The Com-
mittee consisted of Dr. Bidhan Chandra (B.C.) Roy, noted
physician later to be the Vice Chancellor of CU and Chief
Minister of West Bengal, Justice Mr. Ramaprasad Mookher-
jee and Dr. Pramatha Nath Banerjee, who would serve as the
Vice Chancellor of CU from 1946 to 1949. Senate approved
the resolution and recommended that the Senate accept the
offer of the Tata Trust (Syndicate, 6 December 1940, 223,
p. 3538 & p. 3553).
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Although the University record does not contain Saha’s
original application, B.C. Roy, in his speech in the Sen-
ate defending the proposal, quoted from the letter which
shows that Saha stressed on the medical application of the
machine. "By means of this apparatus common elements can
be endowed with the same properties as those possessed by
radium and some of them say radio-sodium and radio phos-
phorus can be used for purposes -for which radium is now
exclusively used. Secondly, some of the common elements
which we take along with our food or medicine like carbon,
sodium, nitrogen, phosphorus, etc., can be made radio-
active by means of the cyclotron. When these are adminis-
tered either in the form of medicine or food the radio-active
atom (commonly known as tagged atom) is carried through
the human system in the ordinary process of digestion and
circulation and we take a sample from any part of the human
body and find out in what proportion particular atoms have
spread through the different parts of the human body" (Sen-
ate, 14 December 1940, 9, p. 564).

A perusal of Roy’s remarks allows us to understand how
Saha presented the importance of the cyclotron for medical
purpose. The first half of the twentieth century saw diverse
uses of the naturally radioactive element radium. Many of
them were outright dangerous and originated out of an irra-
tional belief in its efficacy and ignorance of the dangers of
radioactivity. However, radium had also been successfully
used for treatment of tumours in many instances immedi-
ately following its discovery by Mary and Pierre Curie. In
the 1930 s and 1940 s, it was being replaced by less danger-
ous artificial radioactive substances, e.g. those mentioned
by Roy as radiosodium and radiophosphorus. These were
first made by Irene and Frederick Jolio-Curie for which they
shared the Nobel prize in Chemistry in 1935. These are still
in use for treatment of various types of cancers. The com-
ment regarding imparting radioactive properties to common
atoms refers to tracer technology for which the Hungarian
chemist George de Hevesey would win the chemistry Nobel
prize for 1943. Present diagonistic methods, such as PET
and SPECT scans, use the same procedure but the dosage
required is far less and the method of detection of radioac-
tive substances is completely different.

Roy supported Saha and presenting the budget of CU, in
a special Senate meeting also mentioned that the cyclotron
may provide easy and cheap methods for treating certain
diseases (Senate, 28 June 1941, p. 382). Nehru support-
ing Saha’s application to Tata Trust wrote a letter echoing
the same arguments, "From the point of view of medical
research and relief, the most remarkable property of the
Cyclotron is to make ordinary items like those of sodium
and phosphorus radio-active" (Quoted in Phalkey, 2013, p.
174).

Though the records of this period do not record any
objection to the scheme, during the discussions in a Senate
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meeting in 1951 regarding the fate of the Institute of Nuclear
Physics (to be discussed later) certain facts were revealed.
For example, Charuchandra Biswas, Vice Chancellor
of CU during 1949-50, said that the Director of Public
Instruction had advised against accepting the offer of the
Tata Trust as CU would be committing itself to unknown
liabilities(Senate, 12 May 1951, 11, p. 454). We also note
that Nehru wrote to the Tata Trust at his own initiative.
Bengal Government also opposed to the scheme as they
thought that the amount was too small for the construction
and maintenance of a cyclotron. It was only through the
initiative of B.C. Roy and Syamaprasad Mookherjee that
CU accepted the offer (Senate, 12 May 1951, 11, p. 458).
As we will see, the apprehension of the Bengal Government
was not unfounded.

From the report of the B.C. Roy committee to the FC
placed in the the Syndicate (Syndicate, 1941, January 15
1941, 158, pp. 117-118) we have an idea about the planned
expenditure for the cyclotron. The machine was estimated
to cost Rs. 80,000 of which Rs. 60,000 was to be paid by
the Tata Trust and the rest by CU. Construction of the build-
ing, measuring 60’ x 40’ x 18’ to house the machine would
cost Rs. 20,000. Installation of the machine and salaries of
technicians, research fellows for two years would come to
Rs. 26,600. Recurring expenditure was estimated to be Rs.
4400 per annum. No doubt Saha presented a reduced cost
not to scare away the donors. We will see that he would
make all efforts to raise more money for the project. Once
the Tata Trust grant was received, a separate fund was cre-
ated, and apart form the Rs. 60,000 from the trust, additional
Rs. 20,000 was paid into it from the fee fund (Syndicate,
April 19 1943, 176, p. 1013).

2.3 Nagchaudhuri at Berkeley

In Berkeley, B.D. Nagchaudhuri worked with Lawrence,
Emilio Segré and Donald Cooksey. After finishing his
Ph.D. in November 1940, Nagchaudhuri took on the duties
of arranging purchase and transport of components of a 38
inch cyclotron to India including a 50 ton magnet. However,
he faced problems for staying on in USA without any salary
and formal appointment. In fact, the Immigration and Natu-
ralization Service of the USA repeatedly asked clarification
on why he was staying on even after PhD and Lawrence had
to intervene (Phalkey, 2013, pp. 176—177). Cooksey had also
promised to take care of him for two months if Saha failed
to raise funds (Phalkey, 2013, 176).

Saha gave urgent attention to this. He proposed to the
syndicate that Nagchaudhury be designated a special officer
in charge of construction of cyclotron and given a salary of
Rs. 200 per month starting from November 1940. He also
proposed to send $ 1500 to Lawrence as six month’s sal-
ary of B.D. Nagchaudhury and for purchase of equipments
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(Syndicate, 15 January 1941, 101, p. 83). We note that one
dollar was equivalent to Rs. 3.32 at that time.

Though Saha was in a hurry, there were problems.
Nagchaudhuri cautioned Saha that things should not be
hurried. In a letter to Saha, that was shown to the Syndicate
by Saha, Nagchaudhuri wrote, "The first few things to do
are to get the magnet and the Cyclotron chamber and test
both thoroughly which will take some time and patience. Dr.
Cooksey thinks: I shall require at least 3 months and pos-
sibly more to complete negotiations for purchases. He thinks
it is not worthwhile hurrying things and rather important to
get the right material to minimise future trouble. There is
also the necessity for the University of Calcutta to establish
some sort of credit here to complete the transactions in this
country.”

Syndicate deliberated on the matter and agreed to send
Lawrence $ 1500. Nagchaudhuri was appointed a research
scholar for two years from January 1941 and his honorarium
was fixed at Rs. 150 to be increased to Rs. 200 on his return.
Saha, in his letters to Syndicate referred to Nagchaudhuri as
Cyclotron Office, but Syndicate Minutes show that officially
he was a research scholar for this period (See e.g. Syndicate,
11 December 1942, 91, p.3073). In 1943, he was formally
designated as Cyclotron Officer and placed in a scale (Syn-
dicate, 2 June 1944, 60, pp. 1301-1302). By the next month
Saha succeeded in convincing the Syndicate and University
authorised Nagchaudhury to purchase materials and sign
contracts up to $ 11,300 (Syndicate, February 12 1941, 57, p.
375). Further expenditures were sanctioned by the Syndicate
(Syndicate, April 5, 68, p. 861; April 19, 113, p. 952; May
26, 76, p. 1438; June 3 1941, 130, pp. 1566—1567) finally
reaching $ 16638. Nagchaudhuri procured the blue prints
from and placed the order for the magnets with American
Rolling Mills Company (ARMCO) (Phalkey, 2013, p. 176).

2.4 The new building

The University Engineer submitted an estimate of Rs.
20,762 for the cyclotron building. It had earlier been decided
that it would be constructed on the plot at 15 Girish Vid-
yaratna Lane adjoining the Science College Campus (Syn-
dicate, 26 April 1941, 125, p. 1176). Later, this plot was
amalgamated with the address of the Science College, i.e.
92 Upper Circular (now, Acharya Prafulla Chandra) Road
(Syndicate, 9 August 1950, 54, p. 458). This land had been
newly acquired by the Government for the University. After
return of Nagchaudhuri, Saha consulted with him and under-
stood that a bigger building would be needed. He wrote to
the Syndicate for further grant for a second storey which was
referred to the Finance Committee (Syndicate, 19 September
1941, 144, p. 2657).

Additional grant of Rs. 9930 for construction of a sec-
ond storey was duly approved by the FC and the Syndicate

(Syndicate, 8 September 1942, 84, pp. 2357-2359 & p.
2365). However, wartime taxes and inflation had already
made things difficult. The company which has secured the
tender for the first floor, Better Builders, asked that the rates
be increased by 20%. Dr. B.C. Roy was asked to submit a
report on this. His report was negative (Syndicate, March 7
1942, 127, p. 760). Meanwhile the company stopped work
which was supposed to be completed within January 31,
1942. Better Builders asked for an extension up to Mar 31,
1942; Syndicate approved February 28, 1942 as the new
deadline (Syndicate, Feb. 20, 1942, 103, p.592) and again
rejected their appeal for extension (Syndicate Feb 26, 1942,
150, p. 656). Finally University decided to enforce the pen-
alty clause for the delay. In the meanwhile Saha had asked
for funds to construct a underground room to store the valu-
able instruments of Science College. The estimate of the
construction cost was RS. 50,000 and the Syndicate referred
the matter to Dr. B.C. Roy (Syndicate Jan 16, 1942, 60,
pp- 200-201). It is possible that the rapid advance of the
Japanese army in South East Asia had triggered this idea.
However, nothing came out of it.

2.5 Problems

Japan attacked Pearl Harbor and the United States joined
the Second World War. Though shipping became a problem,
the cyclotron magnet arrived safely. However, one shipment
of vacuum pumps and valves never reached India (Saha to
Bhabha, letter dated 17 February 1947, Prof. M.N.Saha
Archive, Saha Institute of Nuclear Physics). Though it
is commonly believed that it was sunk by the Japanese,
Phalkey has noted that no such record has been found
(Phalkey 2013, p. 220). We also have not come across any
information about this in the University records. The Board
of Scientific and Industrial Research (forerunner of the pre-
sent CSIR) had earlier approved a project proposal by Saha
for manufacture of vacuum and compressor pumps in July
1941 (Syndicate, 12 July 1941, 31, pp. 1907-1908) but the
workshop of CU was not up to the delicate task.

There were other problems; Nagchaudhuri had left $
1667.42 with Reginald Tibbets in California for payment
for future purchases but he defaulted. CU could recover the
money through a debt-collecting firm appointed through the
Agent General of the Government of India in Washington,
Sir Girijasankar Bajpai, but had to pay a 25% commission
receiving only $ 1250.57 (Syndicate, 9 March 1943, 104, p.
572; 10 April 1943, 67, p. 828; 19 June 1943, 14, p. 1298;
18 August 1944, 81, p. 1870).

2.6 More donations for the cyclotron

Saha was already working on a shoestring budget. The delay
meant further cost-escalation particularly at the time of the
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War. He was successful in attracting more donors. In a letter
to the Vice Chancellor, Dr. B.C. Roy dated 24 June, 1943,
G.D. Birla mentioned that Saha has written to him for grant
to the cyclotron scheme and offered Rs. 12,000 for five years
on behalf of the Krishnarpan Charity Trust (Syndicate, 25
June 1943, 60, p. 1367; Senate, 18 September 1943, 7, p.
258). Following an appeal from Syamaprasad Mookherjee to
Sir J.R.D. Tata and Sir Ardeshir Dalal, Tata Trust approved
an additional annual grant of Rs. 6,000 for five years for the
cyclotron (Senate, May 20, 4, p. 189; Syndicate 28 April
1944, 91, pp. 990-991). Complaints had earlier reached
Nehru who wrote to Saha regarding the delay. Saha replied
that they were trying their best and was actually doing better
than people abroad (Phalkey 2013, p. 178).

Nagchaudhuri was working in the temporary position. His
term ended in December 1942, and the University approved
an extension of five months (Syndicate, 8§ January 1943, 167,
p. 63). His salary, in the time of the war, was not adequate,
but there was no vacant position in the University. Saha
again used his influence to secure an endowment for the
post of a Reader. Sur Enamel and Stamping Works offered
the CU Rs. 2,00,000 for the post of Tarinicharan Sur Reader.
The letter written by M.M. Sur and Ramchandra Sur may
be found in the Senate minutes (Senate, 15 September 1945,
8, pp. 317-319). It proposed two nominees of the donor be
Saha and N.K. Sur. The latter, a member of the Sur fam-
ily, was then the superintending Meteorologist of the Poona
station and had been a student of Saha in Allahabad. CU
agreed (Senate, 15 September 1945, 8, pp. 302-303). After
some initial delay, Nagchaudhuri was appointed to the post
of Tarinicharan Sur Reader from November 1, 1946 for a
period of five years (Senate, 2 November, 1946, 9A, pp.
503-504). He took over a large part of the day to day affair
of the cyclotron project.

Table 1 Total grant received by the cyclotron project (1941-1950)
presented by saha in Senate (Senate, 12 May 1951, 11, pp. 450-451)

Source Amount (Rs.)

Instrument and staff
Tata Trust (1941-1948) 90,260
Birla Trust (1944-1948) 60,000
T.C. Sur Endowment 2,00,000
B.C. Law (1944-1945) 17,500
R.P. Saha 45,000
CU (1941-1950) 2,62,365
Department of scientific Research 2,72,000
Ministry of Education 72,000
Total 10,19,025

Building
CU 2,00,000
Government 4,70,000
Total 6,70,000
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In Table 1, we reproduce the total grant received by
the cyclotron project from various sources as reported by
Saha in the Senate in 1951 (Senate, 12 May 1951, 11, pp.
450-451)

2.7 Biophysics laboratory

In this subsection, we briefly discuss the shaping of the bio-
physics laboratory under Saha because it was intimately con-
nected to Saha’s vision for the cyclotron as an instrument for
medical research. However, whenever there was a conflict
between the two activities, biophysics had to take a back seat
and funds earmarked for it were often used for the cyclotron.

Even as Saha was mired in the difficulties in installing
the cyclotron, he strongly recommended that Dr. N. N. Das-
gupta, who did his PhD from London University and had
worked in Tata Cancer Hospital as a physicist, be appointed
a research assistant in a temporary vacancy. Saha stressed
that his expertise will be important once the cyclotron
becomes operational. The Syndicate agreed (Syndicate,
6 February 1943, 228, pp. 325-326). Dasgupta went on
to start a successful biophysics research group later. Saha
approached Dr. Bimala Churn Law, (Bimala Charan Laha)
famous scholar of Pali and Buddhist studies and a member
of the wealthy Laha family, and obtained Rs. 7000 for an
electron microscope (Syndicate, 6 November 1944, 42, pp.
2289-2290).

Saha travelled to the United States at the end of 1944. He
had asked for $ 7000 for purchase of equipment for cyclo-
tron and biophysics laboratory (Syndicate, 6 November
1944, 42, p. 2289). In connection with this, he requested
additional funds. Krishnarpan Charity Trust had funded
other project in CU. It agreed to sanction Rs. 3385, tak-
ing the total available fund, including B.C. Law’s grant and
recovery from Tibbets, to Rs. 14,468, the quoted price of
an electron microscope(Syndicate, 15 December 1944, 126,
p. 2847 & p. 2873; 25 January 1945, 73, p. 201) However,
this was insufficient and CU decided to ask the government
for the remainder of Saha’s demand (Syndicate, January 17
1945, 126, pp.120-121).

The money was not sufficient for an electron microscope
and Saha had the cyclotron as a priority. He cabled the CU
that he has arranged training of Dasgupta at Stanford Uni-
versity so that he can build the electron microscope at a cost
of Rs. 3,000 only instead of purchasing it at Rs. 15,000. He
needed $ 5,000 for purchasing cyclotron equipment. Syn-
dicate noted that funds under the heads of cyclotron and
electron microscope, including the grants from Law and
Krishnarpan Charity Trust, were not sufficient and referred
the matter to Dr. B.C. Roy (Syndicate, 25 January 1945,
76, pp. 202-203). Roy sent a report supporting Saha and
the Syndicate sanctioned an additional amount of Rs. 2,169
(Syndicate, 6 February 1945, 119, pp. 279-280). Syndicate
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also sanctioned payment of the remainder amount from the
Fee fund to be recouped later from the donation by Law
(Syndicate, 1 February 1946, 149, p. 486).

Later Bimala Churn Law provided another grant of Rs.
10,500 for the electron microscope at Saha’s behest (Syndi-
cate, 7 June 1945, 64, pp. 1342—1343). Finally an electron
microscope was procured from abroad at a total cost of Rs.
32,817. In the meantime, Saha persuaded R.P. Saha, Govern-
ment Clearing and Storing Agent to donate Rs. 60,000 for
one gramme of radium (Syndicate, 28 September 1945, 109,
pp. 2382-2383). University ultimately received Rs. 45,000.

3 Institute of Nuclear Physics

After the war, Saha made a few trips abroad for compo-
nents of the cyclotron and the electron microscope. Strin-
gent restrictions imposed on technology transfer, after the
twin demonstrations of the destructive power of the nuclear
bomb, made the task of getting delicate instruments a much
more difficult and costly affair than the pre-War days. The
Berkeley cyclotron was actually used to separate *>°U from
2381, though that material was not finally used in the bombs.

Saha was building a team of young associates for the
cyclotron. He had sent Nagchaudhuri to Berkeley. He sent
Dhirendra Nath Kundu to Ohio University to learn about
running a cyclotron. He secured a fellowship of $ 1500 from
Watumull Foundation for Kundu; CU also provided partial
travelling expenses form Ghose endowment (Syndicate, 20
April 1945, 71, p. 816 & 833). Nagchaudhuri and Kundu
went on to successively head the Institute built by Saha after
his demise.

Saha wanted to establish the Palit laboratory as an
advanced research centre. He wrote to Sir Ardeshir Dalal,
Member-in-charge, Department of Planning and Develop-
ment, Government of India, for a non-recurring grant of
Rs. 70,000 and a recurring grant of Rs. 40,000 towards the
development and maintenance of the School of Nuclear
Physics and Biophysics (Syndicate, 9 November 1945, 183,
p. 2694). The Board of Scientific and Industrial Research
sanctioned the amount for research scheme in Nuclear Phys-
ics of Saha (Syndicate 16 October 1946, 5, p. 2911).

The three luminaries of the Department of Physics, CU,
S.N. Bose, M.N. Saha and S.K. Mitra, wrote a joint letter
to CU authorities on 28 March, 1946 for an additional
grant of Rs. 40,000 in next year’s budget for additional
floor space for the department including the radium and
the electron microscope laboratory. Syndicate referred the
matter to B.C. Roy (Syndicate, 12 April 1946 128, pp.
1249-1250). Roy sent a report with a suggestion for an
underground laboratory. Along with the discussion on the
report, a letter from Saha, dated 19 July, 1946, was placed
which asked for Rs. 2,50,000 for a three storey building

behind the cyclotron building. The Syndicate postponed
any discussion. It again came up in the Syndicate meeting
on 26 June 1946 along with an additional letter form Saha,
dated 30 May, 1946 with a sketch plan for the new block
which will contain laboratory space for the cyclotron,
radium and the electron microscope and seminar room,
lecture theatre, etc. No decision was taken in the syndicate
(Syndicate, 26 June 1946, pp. 2198-2201).

An extract of the letter from Saha shows that he was
concerned that CU is falling behind in research. "Probably
people in Calcutta do not realise at what rate we are going
back ward, and this in spite of our initial start over Bom-
bay, and presence of acknowledged leaders of Science in
Calcutta, and a batch of enthusiastic workers who cannot
be beaten in their enthusiasm and capacity of work by any
band of workers elsewhere. We very urgently require more
money for remodelling our laboratories, our equipment,
and driving on with our programme of work. There are
ways of moving the Government of India, of Bengal and
the Calcutta public, but this cannot be done unless we give
up our present methods, and try new ones."

Saha, in a letter dated 13 August 1946 urged the syndi-
cate to immediately sanction a new building as the radium
and the electron microscope were lying in the port, but
it was impossible for them to be placed in the existing
building of the Physics Department (Syndicate, 15 August
1946, 43, p. 2723-2724). Saha proposed that CU build a
new building for the nuclear and biophysics laboratory
and reorganize it as within the Department of Physics,
CU. He also suggested that a committee be appointed by
the Syndicate to prepare a detailed proposal. His sugges-
tions for the committee members included S.N. Bose and
S.K. Mitra. This proposal was moved by S.N. Bose who
was representing Saha in his absence (Syndicate, 23 Octo-
ber 1946, 106, p. 2960). The proposal of the Committee
included research facilities, building, and salaries of staff.
The staff were to be placed in regular scales rather than
at consolidated pay. We also find that Saha had persuaded
Sur Enamel and Stamping Works to approve their grant
of Rs. 2,00,000 to raise a loan for a building to house the
new facilities. The University would pay the interest and
the salary of the Sur Reader in the meantime (Senate, 25
January 1947, 21, pp. 25-26). The detailed proposal was
approved by the Syndicate and sent to the Senate (Syndi-
cate, 29 November 1946, 120, p. 3206). Accordingly, an
extension of the cyclotron building in the Science Col-
lege campus was planned with financial support from the
University and the Government of India for the Institute
(Syndicate, 7 February 1947, 129, pp. 503 & 546; 19 Sept
1947, 123, p. 2815). Some grant was also approved for
faculty positions and research scholars and we find the
names of future famous scientists of our country such as
N.N. Dasgupta, Sukumar Biswas, Dhirendra Nath Kundu,
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Samarendra Nath Ghoshal, Arun Kumar Chaudhuri, Shan-
timoy Chatterjee as beneficiaries of the grant. Bindumad-
hab Banerjee was appointed as a wireless technician in the
cyclotron project.

Purchase of instruments for cyclotron continued to face
problems. Nagchaudhuri was given study leave to travel
abroad on a Government of India Mission; at Saha’s request
he was authorized to purchase equipments worth $ 5,000 for
nuclear physics laboratory (Syndicate 128, May 9, 1947, pp.
1479-1482).

Though it was relative smooth sailing inside the Univer-
sity, Saha was facing difficulties on the national stage. In
1946, the newly constructed Atomic Research Committee,
under the chairmanship of Homi Bhabha, decided that, in
view of the paucity of resources, nuclear research in the
country henceforth will be carried out only in the Tata Insti-
tute of Fundamental Research, Bombay. Saha was also a
member of the committee. He protested that CU started the
first nuclear physics programme of the country and was
building the first cyclotron, but he could obtain only an
annual grant for the cyclotron. Particularly, no new project
was sanctioned. Saha was against the creation of the Atomic
Energy Commission (AEC) formed in 1948, and declined to
join it despite personal request from Nehru (Sur, 2011, pp.
126-132; Anderson, 2010, p. 189-197). Instead he would
chose an overtly political path, winning a parliamentary seat
in the first Lok Sabha election as an independent candidate.

3.1 After independence

Saha’s influence in the political arena was on the wane,
and possibly the delay in installing the cyclotron played a
part in it. Pramatha Nath Banerjee, Vice Chancellor of CU
sent a telegram to the Prime Minister of newly independent
India, Jawaharlal Nehru, "Calcutta University starts Nuclear
Physics Laboratory shall be thankful if kindly agree laying
Foundation Stone in course your next visit Calcutta first
February 1948 or whatever other date may suit you." The
office of the PM informed that the Prime Minister regrets
that pressure of prior engagements would not allow him to
accept the invitation. Syndicate decided to ask Syamaprasad
Mookerjee to lay the foundation stone (Syndicate, January
27, 1948, p.265). The foundation stone of the building of the
institute was laid by Syamaprasad Mookerjee on April 21,
1948. The name ‘Institute of Nuclear Physics’ first makes an
appearance in the records on 31 March, 1948 in reference to
the laying of the foundation stone of the new building (Syn-
dicate, 31 March 1948, 88, p. 39), although, we come across
the name earlier in a letter from Saha to Bhatnagar. (Saha to
Bhatnagar, dated 19 March 1948, M.N. Saha archive, SINP)

Saha could not have anticipated the change that the
Second World War would bring to science research. The
two World Wars demonstrated the power of science and
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technology, and research became a concern of the state.
Saha had relied on private donors, but they could hardly
match the purse of the government at that period. CU also
faced a crisis as the partition of the country led to it losing a
large number of affiliated institutions with consequent loss
in income. An estimate provided by the CU in a letter to
the Secretary, Education Department, Government of West
Bengal, shows that out of a total income of Rs. 38.25 lakh,
CU earned 31 lakh from the fee fund. This income was about
to be reduced by neatly Rs.11.5 lakh due to the shrinkage in
its jurisdiction (Syndicate, January 13, 1948, 4, p. 104-107).
The same syndicate meeting also recorded Saha’s letter, as
the President of the Council of Post-Graduate Teaching in
Science, in which he asked for an immediate capital grant
of Rs. 13.6 lakh, including Rs. 2 lakh for the nuclear physics
laboratory) and Rs. 1.27 lakh for salaries of staff from the
West Bengal Government (Syndicate, January 13, 1948, 2,
p. 102 & pp. 108-110). State Government sanctioned Rs. 2
lakh for the nuclear physics building in its budget for 1948-
49 (Syndicate, 17 April 1948, 132, p. 162), but the amount
was never released. The fledgling state government, beset
with the huge problems of partition and refugees, was hardly
in a position to meet the demands of a institute concerned
with expensive nuclear research. Thus Saha was left with
no other recourse but to approach the central government.

Anderson quotes the Report of the Institute of Science
that the total grant raised by Saha in 1947-48 amounted to
Rs. 6,20,000 with Rs. 70,000 as capital grant from the Gov-
ernment of India, Rs. 3,50,000 through Bhatnagar and Rs.
2,00,000 from CU (for building) (Anderson, 2010, p. 613).
The University records show a slightly different picture. One
grant came from the Ministry of Education, Government of
India, at the recommendation of the University Grants Com-
mission, and amounted to a recurring grant of Rs. 60,000 per
year (Syndicate, 11 June 1948, 74, p. 751). Syndicate reports
show that the non-recurring grant of Rs. 70,000 and two
instalments of Rs. 40,000 each for the years 1946—47 and
194748, was received by CU. However, CSIR, in a tele-
gram, expressed their inability to provide further instalments
of the recurring grants. We see that in July, the promised
grant from the Ministry of Education had still not arrived
and the fellowships of the scholars could not be paid (Syn-
dicate, July 9, 1948, 76, pp. 1072—-1074). Ministry of Edu-
cation sanctioned another grant of Rs. 60,000 for the year
1948-49 as a special case (Syndicate, 13 August 1948, 72,
p. 1409).

Following the recommendation of the University Grants
Commission, a capital grant of Rs. 3,50,000 was sanctioned
to CU by the Department of Scientific Research towards the
capital expenditure for construction of Institute of Nuclear
Physics (Syndicate, 6 November 1948, 148, p. 202). Yet
the money, though much larger than the amounts received
in previous years, was not sufficient to build a full-fledged
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research institute. Saha asked for an advance of Rs. 1,00,000
from CU, to be adjusted with further grants from the newly
formed Atomic Energy Commission (Syndicate, 22 April
1949, 80, p. 214). Syndicate referred it to the Vice Chancel-
lor who ordered that the building be completed by addi-
tion of another storey costing not more than the sum of Rs.
50,000 (Syndicate, 29 April 1949, 123, p. 315). The Institute
received another grant of Rs. 72,000 from the Ministry of
Education for research in biophysics (Syndicate, 12 April,
1950, 35, pp. 123—124). Report of the Institute of Nuclear
Physics (1955, p.3) mentions a grant of Rs 1,20,000 from
the Government of India for furniture. This agrees with the
total grant as reported in the Senate by Saha (See Table 1)
and discussions in FC (Syndicate, 27 June 1950, 1, p. 1169).

3.2 The transition

With the funds from the central government came condi-
tions which ultimately had to be accepted. The principal
condition was that the Institute of Nuclear Physics be made
an all-India institution outside the direct control of CU. A
letter, dated the 28th April, 1949, from Mr. T. Gonsalves,
Under-Secretary to the Government of India, Department
of Scientific Research, inquired about the constitution of
the Governing Body of the Institute of Nuclear Physics
(Syndicate, 13 May 1949, 66, p. 496). A few months later
the Secretary, Ministry of Education, Government of India,
inquired whether the Institute of Nuclear Physics falls under
the jurisdiction of Central Government or CU. Syndicate
replied, "... the Institute is entirely under the jurisdiction,
and is an integral part of the University of Calcutta, it being
pointed out that the terms and conditions under which the
University accepted the grants from the Central Government
for the development of the Institute do not in any way affect
the position of the Institute in its relation to the University"
(Syndicate, 29 July 1949, 49, p. 234). Again, Secretary to
the Government of India, in a letter dated 27 September
1949, wrote that that in view of the all-India character of the
Institute of Nuclear Physics, its demands should be taken up
with the Department of Scientific Research, and not submit-
ted through the Government of West Bengal (Syndicate, 2
December 1949, 40, p. 531).

Meanwhile, Saha proposed that the Nobel laureate Irene
Joliot-Curie, who would be attending the Science Congress
in January 1950, be invited to inaugurate the Institute. The
Institute was formally inaugurated on January 11, 1950.

Pressure was mounting to take the Institute outside the
jurisdiction of the University and Saha finally acquiesced.
In the Syndicate meeting of March 17, 1950, Saha raised the
issue of the governing body of the Institute. He was asked
to settle it in consultation with the Vice Chancellor (Syn-
dicate, 17 March 1950, p. 1261). An item in the Syndicate
shows that the Government of India was insisting on certain

conditions for the Institute getting further grants. We have
not been able to trace the conditions; however, the audit
note submitted with the item indicates that the Government
wanted the Institute to operate independent of the control
of the Senate and the Syndicate of the University. The Vice
Chancellor had already written to the Prime Minister regard-
ing the matter and the Syndicate decided to wait for the
reply to that letter (Syndicate, 26 May 1950, 17, p. 681).
While we cannot ascertain whether the Prime Minister actu-
ally replied to this particular letter, he was in correspond-
ence with CU authorities. The Vice Chancellor Sambhunath
Banerjee quoted the following excerpt from a letter from
Nehru; this clearly shows the intent of the Government of
India "Our resources in scientific talent as well as other
matters are strictly limited, although we hope to increase
them. We have therefore to make the best use of them. That
indeed requires co-ordination on an All-India basis. Because
of these various things certain suggestions were put forward
on our behalf to give your Institute of Nuclear Physics more
of an All-India character. Of course, the running of it and
the day-to-day control of it would naturally rest with the
Director of the Institute and with the Chairman and Secre-
tary of the Governing Body. But in regard to wider policies
it would be beneficial both to the Institute itself as well as
to the development of Nuclear Physics and like subjects in
India if an All-India character was maintained"” (Senate, 12
May 1951, 11, pp. 459-460).

Syndicate approved the constitution of the governing
body and the draft rules for the institute proposed by Saha
(Syndicate, 7 July 1950, 18, p. 10 & pp. 20-23). The draft
rules, while retaining the control of the University in policy
making and selecting the director, effectively made its day-
to-day operation independent of the Syndicate or the Senate.
For example, the proceedings of the Governing Body would
be placed in the Syndicate for information only and only the
audited accounts would be sent to the Syndicate and also to
the Government of India. The Vice Chancellor of CU would
be the Ex-officio Chairman of the Governing body which
will have representatives from CU and various departments
and bodies of the Government of India. These draft rules
were sent to the Government of India.

However, matters did not end there. Next year, Saha
approached the Government of West Bengal for capital
and non-recurring grant for the institute. WB Government
wanted to know whether the the Institute of Nuclear Physics
was an integral part and under the control of the University
or not, and whether the University agreed that application
for such grants to the Institute should come through the
University.

The Government of India was not satisfied with the draft
rules earlier adopted by the Syndicate. Saha, in consulta-
tion with the Vice Chancellor, who had been in contact
with the Government of India, proposed a new set of rules

@ Springer



76

Indian Journal of History of Science (2025) 60:68—77

(Syndicate, 28 March 1951, 44, pp. 1402—1405). While the
composition of the Governing Body was kept unchanged,
there were significant differences between the older and the
new set of rules. For example, the carlier one stated, "The
Institute shall be affiliated to the University of Calcutta as
one of its constituent colleges...". The new rules maintained,
"The Institute shall function as an All-India Institute and 40
per cent, of seats will be reserved for candidates from States
other than West Bengal. Subject to the Institute being admin-
istered in accordance with the provisions of this scheme, it
will be deemed to provide for Post-Graduate teaching and
research as an integral part of the University.” The new
rules also mentioned, "The Governing Body shall keep an
intimate touch with the Calcutta University as also with the
Government of India and will report to them all its proceed-
ings and decisions", placing the Government of India and
CU at the same level vis-a-vis the Institute. The new rules
were to be only reported in the Senate. This was contested
by Justice Ramaprasad Mookerjee who pointed out in a let-
ter "When the Syndicate considered this matter the decision
was that the constitution and powers of the governing body
as also the rules and Regulations of the Institute were to be
placed before the Senate for approval.” Syndicate relented
and sent the rules to the Senate for approval (Syndicate, 32,
5 May, 1951, pp. 526-527).

Clearly, a section of CU was unhappy with the change in
status of the Institute. In the Senate, Charuchandra Biswas
wanted the Senate to have the power to approve the proceed-
ings of the Governing Body of the Institute and its budget.
Syamaprasad Mookherjee finally intervened, and the rules
were adopted with minor changes (Senate, May 12 1951,
11, pp. 448-462).

4 Afterword

The first Governing Body was chaired by Sambhunath
Banerjee, Vice Chancellor, CU. Other members were H.J.
Bhabha (Nominee, AEC), K.S. Krishnan (Nominee, Depart-
ment of Scientific Research), Jnan Chandra Ghosh (Nomi-
nee, Ministry of Education), S.K. Mitra (CU Nominee),
and Syamaprasad Mookerjee (Nominee of the Palit GB
as donor). The institute began its independent journey and
mention of the cyclotron or the Institute gradually disap-
peared from the university records. The cyclotron continued
to face problems. Bhabha suggested getting expert help from
abroad. Saha believed that the problem was the absence of
industry and men to build delicate components and the
restrictions on import. Nagchaudhuri again went to Berke-
ley for six months. Segré visited Kolkata and made valuable
suggestions. Finally the cyclotron produced a proton beam
in 1954. It would be another 12 years before the cyclotron
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could be used for research. (Pal, 1982) By that time, it could
no longer contribute to any cutting edge science.

The Institute of Nuclear Physics was renamed Saha
Institute of Nuclear Physics after the death of Saha in
1956. It has now been shifted to Salt Lake in a much larger
campus. India’s first cyclotron lies nearly forgotten in the
old building of the Institute, now taken over by CU. Uni-
versities have lost the pre-eminent positions in science
research that they enjoyed in pre-independent India.

The history of the cyclotron in particular, and that of the
Institute of Nuclear Physics in general, demonstrate the
difference between the policies followed by the Govern-
ment of India vis-a-vis the position adopted by Saha. Saha
was a product of the University culture, his vision had the
university at the pivotal position. However, circumstances
prevented implementation of his dream. Prime Minister
Nehru wanted a string of modern institutions, which will
leap-frog the obstacles and put India on a global scene
sooner, rather than later. Universities were too numerous,
it was better to fund a few select institutions. While the
position taken by the government at that time was justi-
fied to a large extent, unfortunately it set the tone for the
future. Even when money became available, universities,
which catered to a large number of students, continued to
receive meagre amounts. This is in sharp contrast to the
path followed by most of the developed countries where
universities serve as main centres of research.
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