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From the Desk of the General Secretary

Dear Members and Well-wishers,

Since the September Bulletin is the immediate one before the Puja, on behalf of the Council let me
wish you all a happy time during all the ensuing Autumn Festivals. This month relates us to the birthdays
of our Founder President, Sir William Jones (28.09.1746) and another pioneer in the nineteenth century
academic domain Iswar Chandra Vidyasagar (26.09.1820). When | have referred to the academic
context, let me also bring in the event of observance of National Teachers’ Day on the occasion of
the birthday of the Second President of India as well as globally acclaimed philosopher, Dr. Sarvepalli
Radhakrishnan (05.09.1888) on the one hand and International Literacy Day (8th September) on the
other. Dr. Radhakrishnan inaugurated the new building of the Asiatic Society on 22.02.1965.

The time we are passing through is yet not free from the perennial anxiety emanating from the
currently threatened political situation among some countries challenging the concern declared during
World Peace Conference held in Brussels from 5-7 September, 1936. This also reminds us about the
Nuclear Non-Proliferation Treaty signed on 21st September, in 1977 between the major participating
nuclear powers of the world. The messages generated through Mahatma Gandhi's 21-day fasting for
bringing amity between the Hindus and the Muslims (started on 18th September, 1924) and Swami
Vivekananda's Chicago Lecture in the World Religious Conference on 11th September in 1893 may be
solemnly cultivated among all concerned on the International Democracy Day on 15th September. The
successful landing of Chandrayaan-3 on moon on 23rd August, 2023 immediately reminds us about the
I EILOT BTG ET B (R ey AR B  successful launching of MOM into Mars orbit by Indian Space Research Organisation (ISR0) which dates
back on 24th September, 2014. All the Members and Staff Members of The Asiatic Society share with
pride this great moment of our Nation. We are especially thankful to the entire community of Scientists,
Technologists, and other members involved in this globally acclaimed achievement.

Let me share with you about an important decision of the Society, i.e. a proposal for election to the
post of Treasurer was taken in a meeting held on 29th September, 1796. Mr. Henry Trail was elected
as the first Treasurer.

The Asiatic Society participated in the Festivals of Libraries organised by the Ministry of Culture,
Government of India at Pragati Maidan on August 5 & 6, 2023. A seminar cum exhibition was organised
in collaboration with B-CAF and WICCI at Raja Rajendralala Mitra Bhavan, Salt Lake on 9th August,
2023 on the occasion of World Day of Indigenous Populations. ‘The Exhibition of Tribal Stories and
Indigenous Knowledges' was held from 9-14th August, 2023. The 77th Independence Day was
duly observed at the Society in the premises of the main building at Park Street as well as at Raja
Rajendralala Mitra Bhavan at Salt Lake City. The Asiatic Society, Kolkata in collaboration with Autism
Society, West Bengal organized a one-day seminar on 'Insights into Social Inclusion: Lived Experiences of
Individuals with Autism & their Families' on 25th August, 2023 at the Vidyasagar Hall of the Society. A
one-day seminar was organsied on 1st September, 2023 on 'Harappan Culture in Retrospect: Revisiting
an Archaeological Discovery'. An International Webinar has been scheduled on 6th September between
the Asiatic Society and Institute of Oriental Studies, Jagiellonian University, Karkow, Poland on 'Status
of Cultivation of Sanskrit as a Language in Poland and India’. Another seminar has been scheduled on
14th September, 2023 to observe the centenary of 3 distinguished scientists viz., Professor Amal Kumar
Raychaudhuri, Professor Samarendranath Ghoshal and Professor Shyamal Sengupta. The Society is also
participating in an exhibition being held in September at National Gallery of Modern Arts, New Delhi
under the auspices of Ministry of Culture, Govt. of India, on the occasion of G-20 Summit in New Delhi.

Samarendranath Ghoshal (1923-2007)

The position of six Research Fellows are going to be filled very soon. j .
Members are welcome to suggest any idea for the development of the Society. %\1 K@Jw‘“"‘
Please keep well and safe. M
(S, B-Chakrabarti)

General Secretary

Shyamal Sengupta (1924-2003)
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MEETING NOTICE l

AN ORDINARY MONTHLY GENERAL MEETING OF
THE ASIATIC SOCIETY WILL BE HELD ON
MONDAY, 4tH SEPTEMBER 2023 AT 5 PM. AT THE
VIDYASAGAR HALL OF THE SOCIETY

MEMBERS ARE REQUESTED TO KINDLY ATTEND THE MEETING

AGENDA

. Confirmation of the Minutes of the last Ordinary Monthly General Meeting
held on 7th August, 2023.

. Exhibition of presents made to the Society in August, 2023.

. Notice of Intended Motion, if any, under Regulation 49(d).

. Matters of current business and routine matters for disposal under Regulation 49(f).

. Consideration of reports and communications from the Council as per Regulation 49(g).

. The following paper will be read by Shri Shyam Sundar Bhattacharya :
"Definition of Mother Tongue—An Issue"

: .
1 Park Street, Kolkata-700016 /&y—‘v

Dated : 21.08.2023

(S B Chakrabarti)
General Secretary
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P APER

TODBE READ

Definition of Mother Tongue — An Issue

Shyam Sundar Bhattacharya
Philological Secretary, The Asiatic Society

Abstract

Let me begin with the outmoded
practice of defining the term mother
tongue. Dictionary-meaning (Oxford Advanced
Learner's Dictionary, 9th edition, 2015) of
mother tongue is ‘the language that you,
first learn to speak when you are a child’ In
fact, mother tongue is the language used to
express one’s basic needs, ideas, thoughts
and other feelings. Poets throughout
the globe have sung the glory of mother
tongue as well as motherland. Most people
identify emotionally mother tongue with
the motherland. SWRgeFas & I, @+ I=4
oI FA@AL LA T (N> @B A “qpelfera
i, eifer @i, Aelferd Fer, Aeifera OrF— T
2TF, AYJ TTF, G TTF (X GIRN" | AR (IR
AA@ACLT FARR “TOF O R CHRA A
el <fe 1 gueae RS IRl Wi JMcH A

@ | - AfRe
RICIEEICICE CICaE A
QREEIICELIES

Tgv#”) | But in fact, the meaning of the term
mother tongue is a variable one and it is not
universal. The meaning varies depending
on the contexts in which the term is used. It
correlates with the meaning intended to be
conveyed. It cannot be characterized being
independent of its use and its speakers;
that means, it cannot be described by its
structure alone (E. Annamalai, 2023).

In India, there are numerous mother
tongues/languages including hundreds of
dialectal forms distributed in different States
andUnionTerritories.But mothertongueand
politico-administrative areas were not co-
extensive until the reorganization of States
on linguistic basis in the post-independence
period (1956 onwards). In fact how many

mother tongues/languages are there
in India is a question time and again
raised by many. The answers
given are many a time either
vague or the numbers produced

from different sources quoted
erroneously, give a controversial
picture of the reality. Grierson
(1896-1928) in the Linguistic Survey

of India recorded and described 179

languages and 544 dialects ; People of
India Series of the Anthropological Survey
of India (1993) identified 325 languages
spoken at home and with the kin-group of
which 77 are major languages; Ethnologue,
which reports 398 languages in India, of
which 387 are living and 11 are extinct.
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The confusion and equivocation
pertaining to mother tongue can be
observed from the definitions adopted in
successive Indian censuses. In fact, mother
tongue data collected in different censuses
were not according to strictly comparable
concepts. In 1881 and 1891 it was the
language “ordinarily spoken in the household
of each person’s parents”. In 1901 it was the
language which “each person ordinarily
used”; in 1911 and 1921 it was the language
which each person “ordinarily used in his
own home”; in 1931,1941 and 1951, it was
“the language first spoken from the cradle”.
In 1961, 1971, 1981,1991,2001 and the last
Census 2011, language data continued to
be collected following the more or less same
principle. Let me explain the definition of
mother tongue adopted in 2011 --- mother
tongue was defined as the “language spoken
in childhood by the person’s mother to
the person. If mother died in infancy the
language mainly spoken in the person’shome
in childhood will be the mother tongue. In
case of doubt, the language mainly spoken in
the household may be recorded”. Accordingly
the 2011 census recorded 1369 mother
tongues reported by the people indicating
their perception of linguistic identity (S. S.
Bhattacharya 2002, 2017).

In fact, Census operation is limited to
mother tongue declaration or language
naming on the part of the respondents.
Such reactions could only be reasonably
considered as reflections of the linguistic
identity or language loyalty of the
individuals.

The historical associations of the
mother tongue with speech, however,
do not go down all the way to everyone’s
natural speech acquired from the mother
and from the environment. But mother
tongue excludes dialect, it does not refer to
the dialect. Rather, it refers to the standard
speech of the language.The standard speech
is the speech of the socially, politically and
economically powerful sub-group of the

4 | MONTHLY BULLETIN, SEPTEMBER, 2023

community. Mother tongue is thus a socially
sanctioned construct.

The lack of precision in the definition
of mother tongue and understanding the
implication of different mother tongue
notions, one can begin by dividing them into
three categories, according to the criteria,
primacy, proficiency and association. The
criteria of primacy defines the mother tongue
as the first language. For some countries
this is the language of one’s mother, for
others it is the language of the head of the
household (often of the father), and for still
others, it is the first language learned and
still understood. Even the criterion like still
understood, can mean anything ranging
from the integral to residual bilingualism.
None of these definitions fits the realities
of plurilingual societies since each assumes
the primacy of a single language. None
accounts for the simultaneous acquisition
and maintenance of two or more languages.
In a plurilingual society like in india any or
all these definition/s —first language, ‘best-
language, ‘most used language’ or ‘language
of identity’ might be applied to the members
of a single family.

Moreover, for the purpose of defining
mother tongue some scholars accept the
acquisition of a language without any formal
training as the mothertongue. In that case, this
has the implication of more than one mother
tongue for a person. In a multilingual context,
the socialization of a person may involve
multiple languages. For instance, a Bengali
boy marrying a Tamil girl speaking to each
other mostly in English at home and when
they employ a Hindi speaking governess to
bring up a child who would be likely using
four languages before formal training. Hence,
it would be erroneous to treat any one of
them as mother tongue with reference to the
situation. Therefore, we can see that mother
tongue is an elusive concept difficult to define
precisely (D. P. Pattanayak,1981).

The designations of languages as
mother tongue in Colonial India was
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based on the distinction made between
the languages of elites (like Bengali,
Hindi, Odia, Tamil etc.) and English and
Sanskrit, Persian and Arabic ( the classical
Indian languages of the past). The term
‘vernacular’ in particular came into being
to designate only the powerless mother
tongues that are written and that have
also a considerable history of literature.
The conceptual struggle between the
vernacular and the mother tongue can be
seen even after independence when the
Three-Language-Formula specifies that
the first language in school education
must be the regional language or the
mother tongue (E. Annamalai,2023).

Let us, therefore, take a look at the
contemporary context of language and
examine how this context modifies our
notions of mother tongue, other languages
and their associated terms in order to see
how the possible modifications might affect
policies of plurilingualism in education in
India.

In many countries of the World during
the 1980s and 1990s a socio-cultural
reassessment has given rise to movement
of a policy advocating the restoration
based on a desire to enhance the ethnic
tongue. The objective is to recover the
ancestral language, as the home and
native idiom of the next generation. The
objective is also to make it language of
their communities and their schools.
It is rather a recovery of lost identity,
suppressed cultures and forgotten
languages (W. F. Mackey, 1992).

However in the recent past ie. in
the last two decades or so, it has been
noticed by the scholars that, many of the
languages of the World have become
endangered and even some are on the
way to their extinction, if not already
extinct. This matter has been discussed
elsewhere, it is brought here just as an
example stating the proposition in the
plurilingual societies like ours.

' Homage )

Professor C R Rao (10.09.1920-22.08.2023) joined
Indian  Statistical Institute (ISI) and started
teaching. One day
he proved a theorem
applying large sample
approximations.
One curious student
asked him if an
exact counterpart of
the result could be
established as well.
The next morning,
he came back with
his response which
was immediately
published as the famous Rao-Cramer theorem. The
same paper also contained another work equally
famous ever since known as Rao-Blackwell theorem.
This paper was published in 1947 in Calcutta
Journal whereas Cramer’s and Blackwell’s results
were published in 1949. Besides Rao-Cramer and
Rao-Blackwell’s theories Rao metrics, Multivariate
Analysis of Variance (MANOVA), Orthogonal Arrays,
Quadratic Entropy Kagan-Rao-Linnik theorem,
Fisher-Rao Theorem are among the path breaking
innovations created by Dr. Rao along with some
of his illustrious collaborators. He did his Ph.D.
working with Sir Ronald Fisher. He became a full
Professor in ISl at a tender age of 29 years. Here, he
soon built the famous Research & Training School
which produced a stream of talented graduates
who in course of time became famous in their
respective fields of Statistics and Mathematics.
Professor Rao himself successfully supervised Ph.D.
theses of 51 scholars in various universities and
institutions. He worked in ISl in various capacities
and retired in 1979 and then went abroad to work
as professor mostly in Pittsburg University and
Pennsylvania State University.

In April 2023 the American authorities
announced his earning the position of the Top
Statistician which is equivalent to Nobel Prize.
He was awarded Padma Vibhushan, FRS, National
Professorship in India. He authored 15 books and
more than 650 papers published in peer-reviewed
journals.

Arijit Chaudhuri

Honorary Visiting Professor, Indian Statistical Institute |
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Remembering Ranajit Guha. A Curated
List of Centenary Articles and Obituaries
(https://bhabuksabha.wordpress.com/
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o7 Rade 9w @2 S 472 FelfiF
Fae S P [ada @ax $ia el
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e, 9fES, q@L (AF ST,
®[e] (A, A AEAGE, S ] SR
PEUCIEASEISICEACI KT DRRIRASIEASI I PR
205 HICE TG YTRR AIEN Toell R L
2 A0S 2AFIfAe 231, ol (95T i fofel spelicst
(T RI7AT R(ACR 2004 (ATF 205 8- (4] |
(14, N BB - Gl - FeifEe @) |

Afzrerg Torg (g, 2039) 7
AITSIFICA (FTACART 70T eifere @7
050 MICET (MSHAT @F AFFIRPICT T1CR,
“OEE EfoF qEN (ETIERTS SReRl
T TR FCA S AT g A0
IR RFCa ASAT ACSCA S 3o FACS
(ORI | RO 0, S-S12[Cas 3721 (=G
GBI (TR YT S (AR 3K AR
(1 0 SIS ZCACR ST 918 CATACA,
AT FICR (AR (5], Teae —
GBI RERSTE, S «iFel Afzre @&
T AAleql T | ey @ B (7,
ORICed Sy AfRfowal (@ @ wfoee
CoT=C® CoTRTRA, Ol 2foR e R
A TN affE FIRe ATFS (TS TSI
I | SIS AfZey @ welTea sItey s @3
STEA e SE A MBI R 26! AT
T I 2R Gz (e (BITe o
e sie wa0e #{ita, ¢ gl w1 78717
(3@ : In search of Transcendence : An
Interview with Ranajit Guha. Interview by
Milinda Banerjee), ToAfITE ARFIIIE (cf.:
Milinda Banerjee) 3ifeie @z $i5 Simfare
(ideological) 4R ARG @32 ToT1a
ST ACECEA | SIF T,

"In my student days at Presidency
College, Calcutta, I became a Marxist and a
member of the Communist Party. In the late
1940's, I spent a considerable part of time

in Europe involved in Communist Party

work. However, I also gradually started
getting alienated from doctrinal communist
party maxim. Experiences of the USSR's
handling of the political situation in
Eastern Europe, disenchantment with
the Communist Party of India's internal
factional squabbles for power and finally,
the Soviet invasion of Hungary, made
me decide to leave the Communist party.
Later I became something of a Naxal
intellectual... the doctrinaire Marxism of
the Indian Communist Party was poor in
appreciation of real Marxist philosophy.
They had a very simplistic understanding
of Marxism and most of them had not read
the original books. The disenchantment
with this doctrinaire Marxism provoked me
to explore the philosophical complexities
of Marx which in turn led me to Hegel.
Hegel has tremendously inspired me." &%
©IF (5741 72 History at the Limit of World
History-¢® fofq Hegel-(& TGN
ICACR | @3 AT Terd fofd o7, 1 have
critiqued certain specific elements in the
Hegelian worldview, and specifically the
Eurocentric elements which were common
to others of his age. But Hegel's notion of
Geist, and the theme of Uttaran embedded
in that, remains crucial. The ability to
create a better self, a better social self is
very important."

SRRSIICE #l1Yf SIBIAIIRTE (real 9
AFFIDPICA (319, elfere w2-7f2res 719y,
AT, Siiel BTG | G2l 2039)
a3 e e 5% 9% St wiig | =i
aArTfRs Sike e Sgfe fftz |

A1 : GBI TG A AT S THIC6
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Its goal was to understand the thinking of
the author as well as the basic structure of
the text. Weber and others (for example,
Wilhelm Dilthey) sought to extend this
idea from the understanding of texts to the
understanding of social life". € school-43

AL T AT (AT ZAARCE
0 SICaTel S0, (31 02 ST &SI
AT T ZCACT, ©8 (Ol 7 T JCAIT
wlreacyd AR (Ats AT A7
RENfE @R 7w [Nfeey s @6
TACET ARSI I6IfGCe €6 A CFlshe
703 forcafes—ofia= S2Weh (L |
GIFCSHG I (AT [ ARG 4% 2o ?

Fafee : awitE™ 97 woHy f2et o
ErEAfag Ao SWMF FIte QUACR
fererRIfeT— (ZCoE, TATG M3 5, T
BIERUCAZIEN

A1l : 22T WA remiee og
At 2 5% (101 (o1 A wg =3, (161
(O] SeT] |

GFGe A4l 9| L. M. Lachman-43 917,
Once we have realized that the historical
method is nothing more or less than the
classical method of interpretation applied
to overt action instead of texts, a method
aiming at identifying a human design, a
‘meaning behind observable events', we
shall have no difficulty in accepting that
it can be just as well applied to human
interaction as to individual actors. From this
point of view all history is interaction, which
has to be interpreted in terms of the rival
plans of various actors" (Quoted in George
Ritzer—Sociological Theory,p. 112 (2011).

el BTHINIT (e TART S

Fefee @ oy, 5% S 2R

Al : BTN TNLT! AT (QNET
T4 TR 0y Woeel (903 g 03
T &% 26 | 71 AL, (@ FCH, (fml,
T TS T4 G0 TMTre 2BCTA
ACCS 9 |...

(1% : AZRIT ACEGRI AT 22wl
43 3 T 2IGTeT 2

Fefers : wiifi 2Rt ey (ZUar,
FI5-G GF5! FeO520 A |

T 2B TLET (X &l I ereifes
ANf2Cer 2BCANCE Hermeneutics TG
BR*YS (T 471 23 | 9=k 'Hermeneutics was
a special approach to the understanding

and interpretation of published writing.
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this bold innovation in imperial policy.
... What was hoped and intended was the
permanent settlement would have the effect
of promoting the development in Bengal of
a prosperous capitalist type of agriculture
of the kind that has just grown up in
England. But as Mr. Guha indicates, even
before 1993, there were voices of warning
that in India things would conceivably
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of this nationalism... The inadequacy of this
elitist historiography follows directly from
the narrow and partial view of politics to
which it is committed by virtue of its class
outlook... what closely is left out of this
unhistorical historiography is the politics
of the people. For parallel to the domain or
elite politics there existed throughout the
colonial period another domain of Indian
politics in which the principal actors were
not the dominant groups of the indigenous
society or the colonial authorities but the
subaltern classes or groups....(Ranajt Guha,
The Small Voice of History, pp.- 189-91).
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view which informs the colonialist model
is identical with the colonizer's own stand
point. The state it refers to is none other
than the Raj itself. However, there is a
statism which prevails in nationalist and
Marxist discourses as well. The referent
in both of these is a state that differs in a
significant respect from that in colonialist
writing." (The Small Voice of History, pp.
310-11).
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one of dominance and subordination." (cf.
'Chandra’s Death' in Ranajit Guha — The
Small Voice of History (2009 pp. 271-303).
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John B. Goodenough (1922-2023)

Manas Chakrabarty
Former Professor, Bose Institute, Kolkata

Prelude

We, the human beings, are living in an
age of, inter alia, mobile phones, laptops,
electric and hybrid cars and pacemakers,
and it is lithium-ion (Li*) battery which is at
the core of all these equipment. The credit

for the development of these batteries goes
to three scientists - an

led the foundation of a wireless, fossil fuel-
free society, and are of greatest benefit to
humankind!” Goodenough himself said, “I
am extremely happy (that) the lithium-ion
batteries (have) helped communications
around the world...that people use this for
good and not evil”

American physicist John
Bannister Goodenough,
a British-born American
chemist Stanley
Whittingham of the
State University of New
York at Binghamton
and a Japanese chemist
Yoshino Akira of Meijo
University, Nagoya and
Asahi Kasei Corporation,
Tokyo, Japan - who
together won the 2019

Early Life and School
Education
In his 2008

autobiography  Witness
to Grac (Publish America),
Goodenough  described
his childhood as made
up of distant parents and
‘deep hurt. He was born
on July 25, 1922 in Jena,
Thuringia, Germany to
American parents Erwin
Ramsdell Goodenough

Nobel Prize in Chemistry
‘for the development
of lithium-ion batteries’
which are used for storing energy from
renewable resources. Of them, J. B.
Goodenough has the unique distinction of
winning the Nobel Prize at the age of 97. In
June this year he breathed his last. In fact, he
was the longest living Nobel Laureate from
August, 2021 until his death.

In the language of the Nobel
Foundation, “Lithium-ion batteries have
revolutionized our lives since they first
entered the market in 1991,...They have
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John B. Goodenough with Li* battery

and Helen Miriam (Lewis)
Goodenough when his

father was a doctoral
student at Oxford University. His parents left

Oxford after three years, and his father became
a Professor of History of Religion in Jonathan
Edwards College at the Yale University.
Goodenough suffered from dyslexia
(@ learning disorder) and had his initial
education at a private grammar school
in New Haven. In September, 1934,
Goodenough got admission at Groton
School, a private boarding school for grades
8-12 in Massachussetts, with a scholarship
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U

and passed the course ‘magma cum laude
(i.e.'with distinction’) in due course.

University Education

In 1940, he got admitted to the Yale
University. In 1942, he signed up for
the U.S. Air Corps where he worked as a
meteorologist since February, 1943 and
got the B.A. degree in mathematics ‘summa
cum laude’ (meaning ‘with the highest
distinction’) in 1944. The book Science and
the Modern World by Alfred North Whitehead
motivated Goodenough to study Physics in
future.

He was commissioned in 1943. In
1946, while still under the command of the
Corps, Goodenough joined the University
of Chicago to do Ph.D. in Physics. When he
approached Professor Clarence Zener, a
theorist involved in the Physics of metals,
to accept him as his student, Zener's reply
was rather unconventional, “Yes, you can be
my student. Now you have two things you
must do. The first is to find out your research
problem and the second is to solve it.”

In his final year of dissertation work of
Goodenough, hejoinedaresearchlaboratory
at Pittsburgh, PA as a Research Engineer.
In June, 1951, he married Irene Wiseman, a
Canadian History graduate student whom
he met while at Chicago. Having worked
under Zener on the movement of electrons
in metals doped with non-metallic elements,
a topic in solid-state physics, Goodenough
earned his Ph.D. degree in Physics in 1952.

Career at Lincoln Lab, MIT

Goodenough joined in 1952 MIT’s
Lincoln Laboratory as a Research Scientist
and the team leader of an interdisciplinary
team. Goodenough worked there for 24
years. In the early years, having worked
with electrical engineers, he developed the
ferromagnetic memory cores of the first
Random Access Memory (RAM), a short-
term memory bank of digital computers.

He worked on the magnetic properties

of transition metal oxides and developed
the concept of cooperative orbital ordering
which,inturn, led himto develop whatis now
known as the ‘Goodenough-Kanamori rules’
[J.B. Goodenough, Phys. Rev., 1955; J. Phys.
Chem. Solids, 1958; J. Kanamori, ibid, 1959]. It
is a set of semi-empirical rules for the sign of
the ‘magnetic superexchange’ in materials.
As of 2020, the 1955 paper of Goodenough
has 2,700 citations — a clear benchmark for
the importance of Goodenough'’s this piece
of work.

In the first 12 years, Goodenough
concentrated on fundamental research
in solid state chemistry and penned two
landmark books: (i) Magnetism and the
Chemical Bond (Interscience, 1963) and
(i) Les oxydes des métaux de transition
(Gauthier-Villars, 1973). But in the 1970s,
Goodenough started working on a class
of crystalline solids that supported fast
sodium ion conductivity. One class deserves
special mention - NASICONs, an acronym
for sodium (Na) superionic conductors that
are still widely used in sodium-ion batteries.
However, this work had to be stopped
since the Lincoln authorities changed their
research objectives. Goodenough had to
look for a new assignment.

Career at the University of Oxford and
3-stage Development of Current Li+
Batteries

In 1976, Goodenough joined the
University of Oxford as the Head of the
Inorganic Chemistry Laboratory. Stage
1: In 1974, Stanley Whittingham of M/s.
Exxon (an energy company) had reported
the development of a prototype fast,
rechargeable 2.5 Volt Li (anode)/LiClO,
(liquid electrolyte)/TiS, (cathode) battery.
But after a few recharging cycles, short
circuits created inside the cell caused
explosion. Exxon, therefore, abandoned the
effort to commercialise it. Stage 2: In 1979,
Goodenough developed a new material,
LiCoO, for its use as a cathode in Lithium-ion
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Seminal Contributions of Goodenough
Credit: A. Manthiram, J. Electrochem. Soc.

batteries, which doubled the voltage (to 5
Volt) of these batteries. This contribution of
Goodenough was a massive leap forward
in battery technology. Stage 3: Finally,
Yoshino developed (1985) a graphite-like
anode that could house lithium-ions and
LiClO, electrolyte in propylene carbonate
that prevented short circuits after recharges.
Later LiClO, was replaced by LiPF,, and the
first commercial Li* batteries were released
in the market by Sony in 1991.

To commemorate  Goodenough's
invaluable  contribution towards the
development of Li+ batteries, the Royal
Society of Chemistry erected a Blue Plaque
at Oxford in 2010.

RSC Blue plaque erected (2010) at Oxford
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Career at the University of Texas at
Austin, USA

After retiring from Oxford, Goodenough
joined the University of Texas at Austin
as Virginia H. Cockrell Centennial Chair of
Engineering in 1986 and continued in this
position till his death. In this last lap of his
career, he contributed to solid state batteries,
lithium-sulphur and lithium-air batteries, and
partially in potassium-ion batteries. In April,
2020, a patent was filed by Goodenough for
a new type of glass battery for EVs.

All the contributions by Goodenough
have been pictorially summarised here.

Two interesting aspects of
Goodenough’s  research work deserve
special mention. Firstly, inspite of his

enormous contribution to the development
of commercial Li+ batteries, he hardly got
any financial benefit from it. The reason
is that a Japanese researcher working in
his group filed patents in Japan without
giving any credit to Goodenough. Secondly,
although Goodenough is credited mainly
for his work on Li+ batteries, it was not
his favourite research topic. His work on
‘Mott transition; which involved the study
of metals, electrons and magnetism, gave
him the greatest pleasure — that’s what he
reported to Nature.
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Goodenough has authored more than
800 technical papers, 85 book chapters and
reviews, and 5 books. Goodenough received
many Awards, some of which are the Japan
Prize (2001), Enrico Fermi Award (2009),
National Medal of Science (2011), Charles
Stark Draper Prize (2014), Robert A. Welch
Award (2017), Benzamin Franklin Award
(2018), Copley Medal (2019), etc. He was a
Fellow of many Scientific Societies and a
Member of many national and international
Academies, including the National Academy
of Sciences, India. Two biennial John B.
Goodenough Awards, one each by the Royal
Society and the ECS, were instituted in his
honour. He was a member of the Advisory
Board of many companies like Enevate
(Irvine, California), JCESR and Battery 500.

According to the Dean of Cockrell School
at UT Austin, Goodenough “was simply an
amazing person — a truly great researcher,
teacher, mentor and innovator,...His joy
and care in all he did, and that remarkable
laugh, were infectious and inspiring.” The
UT Austin described him as “a dedicated
public servant, a sought-after mentor, and a
brilliant yet humble inventor” He was deeply
interested to know other cultures by travel,
and he enjoyed mountain walking.

Goodenough and Irene did not have
any child of their own. Goodenough used
to donate his prize money to UT Austin to
support graduate students and researchers
in Engineering, instituted John B. and Irene
W. Goodenough Endowed Research Fund
in Engineering, and Irene W. Goodenough

Endowed Presidential
Nursing.

Irene died in 2016. Goodenough died at
an assisted living facility in Austin, Texas on
Sunday, June 25, 2023 when he was only a
month short of his 101st birthday. The cause of
his death was not reported anywhere. His body
is buried in the Austin Memorial Park Cemetery.

A big question about Goodenough is
what was he — a Physicist, a Chemist or a
materials Chemist? Goodenough’s view in
this regard was: “lI would like the chemists
to think that | am a chemist, but I'm afraid
they think that | am a physicist. On the
other hand, the physicists think that | am
a chemist” In his own language, he was “a
materials scientist trained as a solid state
physicist who has worked with solid state
chemists and ceramists to build a bridge
between materials engineering, physics and
chemistry.” In 2016, he said, “I like to think
that part of my heritage is that | contributed
to the wedding of physics and chemistry.
...We are moving inevitably, inexorably,
to interdisciplinarity between physics and
material chemistry.”

Professor Ram Manthiram, a longtime
associate of Goodenough at UT Austin, who
delivered the Nobel Lecture in Stockholm
on behalf of Goodenough, said, “John’s
seven decades of dedication to science
and technology dramatically altered our
lifestyle,..."” The sad demise of John B.
Goodenough is an irreparable loss to the
global community of Physicists, Chemists,
material Chemists, Ceramists and Engineers.

Scholarship in
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Milan Kundera (1929-2023)

Siddhartha Biswas

Associate Professor, Department of English, University of Calcutta

“Every one of my novels could be entitled The Unbearable Lightness of Being or
The Joke or Laughable Loves; the titles are interchangeable, they reflect the small
number of themes that obsess me, define me, and, unfortunately, restrict me.
Beyond these themes, | have nothing else to say or to write”

Czechoslovakia’s history is short-lived
and full of turmoil. It was born out of
the Austria-Hungary empire in 1918 and
dissolved into the Czech Republic and
Slovakia in 1992. While
the final break was
deemed peaceful, there
were many moments of
strife in-between. As the
country lived through the
entire Soviet Era, splitting
after the fall of the Soviet
pattern in the European
Eastern Bloc, the people
of the country had a
rather unique and varied
response to the idea of
the Soviet paradigm.
There were many forms
of voices, some pro and
some against, some |

[Writers at Work, page 223]

denied such a categorization, asserting that
his work was beyond the immediate politics,
that the idea of the neo-realist socio-political
location of art was to be confronted with
an aesthetic intent that
could rise over any
such. The primary tussle
with  the Communist
Party that led to his
final exile commenced
from  his  vehement
opposition of censorship
and other ideological
actions/dictates that
the state promoted. His
relationship ~ with  the
Communist Party began
in 1947, when he was
18 years old, and he
was expelled in 1950, to
J be reinstated in 1956.

reacting to the political

‘totalitarianism’ while others spoke against
the cultural side of the same. Milan Kundera
was among those who repeatedly expressed
disaffection not only through his themes,
but also through the style that challenged
normative literary dictates. Kundera himself
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Kundera’s novel The
Joke was written in 1967, while he was a
teacher at the Prague Institute of Advanced
Cinematographic Studies. In fact, it was in
1967 thatKunderadelivered a historic speech
going against the state and its repressive
policies regarding art which aimed to create
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a larger ‘Eastern Bloc’ identity rather than a
national Czech one. The ‘Prague Spring’ of
1968 was when there was a cultural uprising
which demanded a more tolerant and
non-partisan life of the arts. In the same year
the Soviets invaded Czechoslovakia and
soon Kundera, along with hundreds of other
writers, found themselves banned as they
refused to collaborate with the new masters.
This led to Kundera’s exile to France in 1975.
His Czechoslovakian citizenship was taken
away in 1979, after the publication of The
Book of Laughter and Forgetting. From 1993,
he started to write in French. Kundera never
went back to his own land. He lived in France
till his death on 11 July 2023.

Kundera wrote The Unbearable Lightness
of Being in 1984.He would be known globally
for this particular novel, even though his
repertoire included short stories, poetry,
theatre and essays. As in The Unbearable
Lightness of Being, he would continue
to focus on people who are never really
extraordinary, but have stories that can lead
the readers to philosophical profundity.
However, along with an allegation against
him - that of betraying an associate to the
authorities during Communist rule in his
country - and the recent evaluation that his
portrayal of women border on misogyny,
Kundera had somewhat fallen out of critical
favour. Reader-critics have often found the
alleged predominance of the ‘male gaze’
disconcerting. Having said that, if one looks
at Kundera’s work, the elements that will
stand out are the issues of a patriarchal
outlook that is presented with an almost
vicious actualisation and the portrayal of
each individual realised in great detail along
with their flaws and foibles. These, in turn,
allow the narrative to attain the sublime that
raises the common to the state of “lightness
of being” the author was always aiming for.
In novels such as The Book of Laughter and
Forgetting (1979) and Ignorance (2000),
Kundera takes the reader to an experience
that is neither smooth nor unwrinkled.

His narratives, through their unabashed
portrayal of sexual power-equations
including related psychoses, voyeurism and
the cruelty rampant in the contemporary
time and space, often demand effort and
perhaps even distress that may give the
reader the cathartic exaltation that art can
initiate.

One of the elements that set Kundera
quite apart from the others of his generation
is the play with perspectives. He practised
what some call the ‘Editorial Omniscient’
point of view. The omniscient narrator is the
overarching presence over the narrative with
comprehensive knowledge of everything
everywhere and everywhen. While books on
the art and craft of narrative create animage
of an objective narrator who tells the story
to the readers without becoming engaged
in it via the authorial self, Kundera as a third
person narrator often becomes delightfully
contradictory. He travels through the points
of view of the characters, he focuses on their
thoughts and psychological drives without
the detachment that gives the author the
role of a judgemental divinity. Kundera is
quite often involved with the people who
find themselves in his tales. He does not shy
away from exposing himself and his ideation.
In his world-building he is very much within
view and he presents his perception (which
may be easily regarded as controlling) to his
readers, and sometimes that insight may
not be agreeable to all. Kundera believes in
entangling in a dialogue with the readers,
a dialogue that can turn into an argument
with or without prejudice. The construction
of a seemingly objectively introspective
voice is not really the goal in most of the
narratives.

It is commonly said that Kundera's
primary goal is to locate an individual in a
space that brings that individual into a tussle
with totalitarian structures. There can be two
ways of receiving such a thematic trope. The
first one as a typical political parable; the
other from the individual’s response through
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the ensuing trauma and/or desire. The first
one seems somewhat reductionist. And
since Kundera’s narratives are obsessed with
the person pitted against the structure that
often paralysed the personal, the omniscient
narrator’s role becomes clearly partial to
the latter. That does not mean there is no
allegorical reading possible, but one has to
be careful not to overlook the construction of
the people whose action/reactions fabricate
the narrative. Political logic, in our age, may
seem to be completely devoid of empathy;
but Kundera’s fiction never strays off the
emotional truths and the deeper desires that
define the motivations of people. People
are often victims of their own designs that
are generated by uncontrollable impulses.
Combined with political totalitarianism, such
impulses can move individuals to their own
destruction. The emphasis on both of these
perhaps is a common mantra in Kundera’s
process as a writer. Something which,
however, changed somewhat in his later,
especially French, writings.

Kundera continued with his style
of blending narrative stances and often
breaking the fictional fourth wall. In fact,
one may think of Zadie Smith and John
Fowles among a few others, as authors who
toyed with traditional tropes in the same
manner. The postmodern inquiry, whether
the author can actually be separated into
characters, or if the author is the sum-total
of all psychologies represented within the
narrative, iswhat Kundera brings to the table.
If we go back to The Unbearable Lightness of
Being, we will see that Kundera deliberately
merges the‘l'and the identities of the novel
to create an experience for the reader in
which the author becomes a companion,
not merely a voice to interact with. The
author here is a part of the reading process,
not someone who can be easily discarded.
The existential issue, called the ‘Existential
Code’ by Kundera himself, is one shared by
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the author. They are represented in distinct
philosophical and physical terms primarily
as the idea of the human in the geo-political
space demanded such treatment and could
not be expressed in traditional historical
techniques and methods.

Although later works such as The
Festival of Insignificance were not well
received, they continued with the form that
Kundera had established. Perhaps the form,
with its approach, was no longer able to
connect to audiences in 2014 when it was
written. Perhaps French did not work as
well for Kundera as his own language did.
It definitely failed to reach the acuity of the
experience that The Unbearable Lightness of
Being is still capable of offering.

Kundera's The Art of the Novel spoke
extensively about his ideals and how the
form was necessary vis-a-vis culture and
history. Never really forgetting the issue of
autonomy, something that had changed the
course of his life, Kundera had repeatedly
spoken against the limits that ideologies
tend to impose on the artistic world. While
art could not be free of its time and space
and history, it had a responsibility to the real
people it represented (in both senses of the
term). Kundera believed that their unique
voices and choices needed to be depicted
and their conflicts delineated with acute
detail. He claimed that his novels were not
psychological in the usual sense of the term
and were expressions of lived experience.
Let me end with a quote from The Art of the
Novel:

“All novels, of every age, are concerned with the
enigma of the self ... If | locate myself outside
the so-called psychological novel, that does not
mean that | wish to deprive my characters of an
interior life. It means only that there are other
enigmas, other questions that my novels pursue
primarily ... To apprehend the self in my novels
means to grasp the essence of its existential
problem.To grasp its existential code." (page 29)
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Samar Bagchi (1933-2023)

Arindam Rana
Associate Professor in Chemistry, City College, Kolkata

What does a scientist do?

He has as much responsibility to unfold
the laws of nature as to come down to the
mass and try to understand their need.

What does a teacher do?

He has to be pleasant to the students,
tell them where to look at

Kolkata. During the last few years he stayed
in Ranikuthi, near his daughter’s house for a
close monitoring of his ailing health.

In Kolkata, he was admitted to B.Sc. in the
Scottish Church College. He often recalled his
magical experience of the classes of Professor
D. P. Ray Chaudhuri who

but leave it to them what
to look for. He has to be a
member of their world of
imagination before he can
instill a vision to them.

How do we learn?

By working with our
own hands. ‘Committing
to memory & vomiting on
exam paper’is not learning.

Where is science?

Everywhere around
us, in all our activities. So,
activity is a must in learning
science.

These are the things

would appear with an array
of hands-on experiments
demonstrating the
fundamentals of Physics in
the classes. He was also fond
of his Bengali teacher who
used to recite pieces from
Rabindranath and others
and many English poets.

He fondly mentioned
of a relative, communist
by practice, who
introduced him not only to
communism, politics and
simple disciplined lifestyle
but also a habit of reading

we learnt from the great
complete man of our lifetime — Mr. Samar
Bagchi.

Born in Purnea before independence, in
1933, as one of the six brothers and a sister,
he had his schooling in Dumka and Mungher
due to his father’s transferable job. He lost
his father just before his matriculation. Then
the family shifted to Kolkata. One of his elder
brothers was a famous child specialist. He
spent most of his life with him in the Charu
Market and Bhawanipur areas of South
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books of various genres. All
these groomed a young mind at the dawn
of our independence from the British, while
he maintained his clean shaven, inclusively
encouraging smiling appearance with 100%
punctuality & perfect focus on his work.
After B.Sc., he went to the Dhanbad
School of Mines. However, after training it
was gradually becoming a bit difficult for
him to work in the mines as he already had
a spine operation due to injury during his
sports activities like football, high-jump, etc.
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All on a sudden he found an advertisement
for the post of a curator in the Birla Industrial
& Technological Museum, Kolkata. He
applied, got selected and a new journey of
his life began. By his efficiency he became
the Director of the institute and engaged
himself with the spread and development
of the National Council of Science Museums.

On becoming the Director, he started
to turn the BITM into an educational hub
rather than a mere collection house of
industrial items. This was the dream of Dr.
Bidhan Chandra Ray, and he went on to
shape it that way. Then he started using
his own imagination. He opened the doors
of BITM to common mass and particularly
to the students who could have all their
queries sparked and satisfied there, enjoy
complete freedom to take science out of
text books. He designed and established a
mock coal mine in the campus, that was so
accurate in looks and function, that even the
1st year mining engineering students of the
then Shibpur B.E. College had to have their
mandatory curricular visit there. He started a
pet club for the children to inculcate love for
the other elements of nature in them.

During the early years of 80s, he came up
with a remarkable project with Doordarshan.
It is this ‘Quest’ that earned him nationwide
love and respect among the teenagers of
those days and also brought him a National
Award for science popularisation.

While being in BITM, he groomed so many
young enthusiasts who are now running the
science museums all across the country.

Being convinced that spreading quality
hands-on science training to the school
children and teachers is his motto, he retired
from BITM at the age of 60 and continued
to devote himself to the service of nature
through countless avenues. He came out
to the streets with Smt. Medha Patekar for
the cause of environment, wrote numerous
articles on environment conservation, human
rights protection, prevention of cruelty to
animals, Gandhian philosophy, Tagore’s plans

of social developments and whatever else that
subscribes to the very best of life on earth.
Even to his last breath he was worried about
the condition of the earth & society being
handed over to our future generations.

A perfectly egoless man, he is perhaps
the last of his kind who would work hard to
extend his untiring helping hand to others.
Everything on earth was his friend. He
travelled throughout the length & breadth
of the country, to the remotest of the remote
villages, to spread his way of teaching science.
He joined hands with many NGOs who work
with orphans and children not only by using
his name but also by actively looking after
them. He did not believe in God or afterlife. He
would rather strive to make this earth a heaven.

For him, everyone was to live with
poetry and sing the tune of nature and to be
touched with the magic wand of science. He
would point to the stars and keep on telling
their names and history to anyone travelling
with him in the hills at the evening under
the clear sky. His co-traveler teenager will
invariably learn a demonstration of inertia
of motion during the takeoff of a flight with
the help of his spectacles hanging round his
neck. He would often start his show by calling
a student or a teacher on a chair and ask him
to stand up straight without leaning forward
- learning torque. Who else has thought that
the simple attempt to cool the tea before sip
is a force of a few dynes? Even at the age of 90
he will fill a bag of 4 feet by a blow! Physics,
not the power of lungs! He was too fond of
the indigenous toys sold at the village fairs,
made of simple wood, iron, clay, strings and
so on. He was delighted in explaining simple
laws of physics with those in his hands.

This ever-young man, full of bursting
energy, celebrated his life through education
and dreams, touched the hearts of millions,
groomed thousands and left us with the
responsibility to make our lives worthwhile
for the rest of our fellows during our journey
of life. Let’s come forward together to carry
his mission through the generation next.
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Professor Bikash Sinha (1945-2023)

Dipak Ghosh
Retired Professor, Jadavpur University

An outstanding nuclear scientist,
recipient of Padma Shri and Padma Bhushan,
Senior Scientist, Indian National Science
Academy, Professor Bikash Sinha was born
in a royal family of Kandi, Murshidabad in
1945. He had early education in Scottish
Church School, then graduated from
Presidency College and completed his BA
from Cambridge University and MA from
University of London.

Subsequently, he
obtained his Ph.D. and
D.Sc.from the University
of London. For some
time, he taught atKing's
College, Cambridge
and getting inspiration
from Professor Raja
Ramanna, he joined
Bhabha Atomic
Research Centre (BARC).
After that, he became
the Director of Variable
Energy Cyclotron
Centre (VECC), Kolkata.
Dr. Sinha was a theoretical nuclear physicist
working on the Optical Model of Nucleus,
rightfrom his Ph.Dwork. AtVECC, heventured
to work on High Energy Physics along with
low energy, which at that time was not a
thrust area recognised by the Department of
Science and Technology (DST), Government
of India. Against all oppositions, Dr. Sinha
convinced the Government to step into
the arena of High Energy Physics in a
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global scenario. It was not an easy job for
Dr. Sinha to have a membership in the
High Energy experimental community
organized by CERN (European Organization
for Nuclear Research), an accelerator center
in Switzerland. This is for the first time Dr.
Sinha was successful in fulfilling India’s
dream of participating in so-called mega
science endeavours. Although he was a
theoretician, he took
the initiative to organise
a group at VECC and
then Saha Institute of
Nuclear Physics (SINP)
to participate in the
experiment of Quark-
Gluon-Plasma (QGP)
research at CERN. The
QGP is a new state of

matter, different from
solid, liquid or gas,
which was believed

to be formed after the

occurrence of the Big

Bang, 30.8 billion years
ago.When the Universe was created after the
Big Bang, practically no substance existed.
Early Universe, after several microseconds
from the Big Bang, had quarks, leptons and
photons. The tremendous energy released
from the Big Bang in about a few hundred
milliseconds led to the formation of this
new state of matter - QGP, although it was
conjectured theoretically. In the laboratory,
one has to look at the situation in the first
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few seconds after the Big Bang, with the
help of the collision of two heavy nuclei at
very high energy. The Large Hadron Collider
(LHQ) in CERN, the world'’s largest and most
powerful particle collider, ventured to
recreate the early Universe in the lab with
the help of collision of heavy metals like lead
and gold containing many neutrons and
protons. Scientists at CERN were successful
in creating this situation to some extent
in 2000. However, how to recognise that
QGP was indeed created. Dr. Sinha from his
theoretical research proposed signals of QGP
so that the scientists at CERN could detect
them. This is the beginning of the activity
of Indian scientists under the leadership of
Dr. Sinha in the ALICE (A Large lon Collider
Experiment) at CERN. It is highly interesting
to remark, that although being a theorist, he
led the design of PMD (Photon Multiplicity
Detector) for ALICE at VECC. Dr. Sinha also
took the leadership in the design of MANAS
(Multiplex Analog Signal Processor) chip
used in the ALICE. India also joined the
historical LHC experiment to track the God
particle (Higgs Boson) at CERN between 2008
and 2012. He also took the leadership in the
Project FAIR in Germany and Brookhaven
National Laboratory in the US. Today,
hundreds of scientists and researchers from
different universities and institutions of India
work at CERN, credit goes to Dr. Sinha. India
has become an associate member country
in the activity of CERN, which is a matter of
great pride for all Indians. Besides this mega
science activity, Dr. Sinha took leadership in
establishing the Radiation Medicine Centre
in VECC, Kolkata, upgraded the existing
Cyclotron to a superconducting Cyclotron
and also took tremendous effort for Helium
extraction from Bakreswar thermal spring
and adjacent lands following advice of

Professor S. D. Chatterjee. A passionate
science communicator and brilliant science
administrator, he was at some point of time,
Director of two institutes, SINP and VECC
and Vice-Chancellor of a University (West
Bengal University of Technology). This is a
rare examplein the history of the country. He
was also Homi Bhabha Chair Professor and
recipient of many prestigious awards, which
includes Humboldt Research Award by the
Alexander Humboldt Foundation, Germany
in November 2005. This prestigious award
includes several Nobel laureates also. He was
member of Scientific Advisory Board of the
Prime Minister of India and also Chairman
of many committees and institutes all over
India. Dr. Sinha received Rabindra Puraskar
and Banga-Bibhushan from Government
of West Bengal. He was strongly influenced
by the book “The Two Cultures" written
by C.P. Snow. In the essay “Two Cultures’,
CP. Snow, famous writer and physical
chemist, lamented the great cultural divide
that separates two great areas of human
intellectual activity 'Science' and the 'Arts"
Snow argued that practitioners in both areas
should build bridges to further the progress
of human knowledge and to benefit society.
Professor Sinha took initiative to honour
the suggestion of C.P. Snow to establish a
Centre of two cultures and Tagore Society
of Natural Science and Philosophy was
formed including luminaries from the arena
of Science and the Arts, where in the real
sense two cultures were nurtured. He was an
extremely passionate science communicator
to encourage young students and therefore
participated in many science seminars
and societies to communicate science in
Bengali. The unfortunate demise of Dr. Sinha
has created a permanent void in India’s
endeavour for intellectual activities.
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Loss of a Man of Science Culture

Atri Mukhopadhyay

Retired Professor, Saha Institute of Nuclear Physics, Kolkata

With the passing of Professor Bikash
Chandra Sinha, a noted Nuclear Physicist the
worldisonebigheartpoorerinindianscience
education, research and administration, a
trait which has presently become rare. The
loss comes prematurely at a time when we
are celebrating 100 years of birth of some
of his legendary teachers at the Calcutta
Presidency College. Educated mostly in the
UK (Cambridge, London) posterior to his
graduation in Physics in Kolkata. Dr. Sinha
imbibed a rare combination of oriental and
occidental culture in his drive to expand the
horizon of scientific investigation both at the
Variable Energy Cyclotron Centre and Saha
Institute of Nuclear Physics, Kolkata when he
was the Director. Professor Sinha also steered
several other educational institutions in the
capacity of Vice-Chancellor (WBUT) and
Chairperson of the Board of Governors (NIT,
Durgapur) as also as scientific advisor to the
Prime Minister, India. He was always after
doing science in a big way, commensurate
with his regal upbringing (Kandi Raybari);
that made a big difference to research in the
VECC and SINP during his directional tenure
when many an international collaboration at
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his initiative came to fruition. Professor Sinha
was a voracious writer both in English and
Bengali on science and tradition for which
he earned Rabindra Puraskar (2022). He was
conferred Padma Shri (2001) and Padma
Bhushan (2010). He was made a Fellow
of the Indian National Science Academy
(1982) as well as of the National Academy
of Science, Allahabad (1993) and the Indian
Academy of Science, Bangalore (2004) for
his fundamental contribution in the Physics
of nuclear matter. Many other laurels were
not late in coming to him.

He delivered Foundation Day Oration
at The Asiatic Society in 2012 on the theme
"The Micro cosmos and the Macrocosmos —
Witnessing the infant Universe at the Large
Hadron Collider (LHC) CERN' He was awarded
Sir William Jones Medal 2014 by the Society
for his contribution in the field of Science.

As an administrator Dr. Sinha would
often dare bend rules for the benefit of those
deserving, friends and foes alike. This was his
hallmark in administration distinguishing
him from the rest of his lot. May his best
qualities keep flourishing in those he left
behind, and thus makes him immortal!
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'In spite of considerable efforts on my part,

I did not understand this paper. The author
interprets two equations... and I have no idea
whence these two equations come from. I
have looked up the paper by G"odel... and
also G"odel's article in the Einstein volume
of the Library of Living Philosophers... and
I cannot find any relation similar to these
two... Somehow I have the feeling that I
may be terribly obtuse... If the author would
be kind enough to enlighten me concerning
the derivation of the equation... I would
welcome an opportunity to re-read the paper
and to advise concerning its publishability.
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At present, | feel unable to recommend its
publication.'
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Jurgen Ehlers 32122 a1tz "I would
like to mention that Raychaudhuri was

not only a pathbreaking researcher, but
also an outstanding teacher who created in
many young minds enthusiasm for physics,
especially general relativity and relativistic
cosmology. He continued the line of great
Indian physicists such as Saha, Raman,
Bose, Bhabha and Chandrasekhar."

1 A little reminiscence, A K Raychaudhuri,
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Raychaudhuri equation at the crossroads
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3 Proceedings of the International Conference on
Einstein's Legacy in the New Millennium, Int. J.
Mod. Phys. D1 (2006), Jurgen Ehlers.
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fetal |

5  The Principle of Relativity; original papers by
A. Einstein and H. Minkowski. Tranaslated
into English by M. N. Saha and S. N. Bose;
with a historical introd. by P. C. Mahalanobis,
Calcutta University Press.

6 Datt, B. (1938). "Uber eine Klasse von
L"osungen der Gravitationsgleichungen der
Relativit"at Z. Phys. 108, 314, See 15.5.

7 'Relativistic Cosmology I'; Phys. Rev. 98, 1123
(1955).

8  Sitzungsberichte der Preussischen Akademie
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The Raychaudhuri Equation: An Outstanding
Contribution to Knowledge from India

Narayan Banerjee
Professor, IISER, Kolkata

Our universe, which houses everything
that we see today, have seen in the past, or
expect to see in the future, is expanding all
the time. What does it mean? To understand
this let us first get an idea about the scale
of the universe. The sun is about eight
and a half lightminute away from us. This
means light, with its enormous speed of 3
hundred thousand Kilometers per second,
takes that time to reach us from the sun. The
sun, a typical star is a part of a collection of
stars called “galaxy” which houses about a
hundred billion stars. The size of our galaxy
is about a hundred thousand light years. The
size of the universe is about ten billion light
years!

These galaxies are the building blocks
of the universe. So when we say that the
universe is expanding, we mean that the
galaxies are moving away from each other.
Edwin Hubble came to this conclusion
from his observation on the light waves
coming from different galaxies. He also
arrived at a formula that says the relative
velocity of separation between two galaxies
is proportional to the distance between
them. Hubble’s observation, one of the
most important observations in Science,
and definitely the first significant discovery
in Cosmology, the science of the universe,
camein 1929.

So if we look back in time, the galaxies
were closer together. If we think about
farther and farther back, at some point all
must have been together at a single point!

Certianly not in this form of matter, but
in some other form. So the density was
infinitely large, there was no structure that
we see around us. This is called a singularity.
Therefore our journey started from quite a
non-enviable situation!

Although the weakest among the
fundamental interactions (forces), gravity
is the one that dictates the dynamics of
the universe. General Theory of Relativity
(GTR), given by Albert Einstein in 1915, is the
most trusted theory of gravity. GTR tells us
that so far as gravity is concerned, there is
no need to talk about forces. The presence
of matter (or energy) in any form will beget
gravity, which will determine the geometry
of the space (spacetime, to be correct, as in
relativity, Einstein taught us that the time
is also a coordinate, and the geometry
is actually four dimensional and not just
threel). The bodies under gravity will have
to follow this geometry. The trajectories,
called the 'gedesics; can be found out from
the geometry determined by the equations
of GTR, called Einstein’s equations. These
equations can also be used to model the
universe.

With an argument of some symmetry
and a reasonable ansatz for the matter
distribution in the present universe, one can
actually solve the Einstein Equations. The
symmetry argument is that the universe,
at a large scale, is spatially homogeneous
and isotropic, meaning that the properties
are the same at all points and also in all
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directions, respectively. The solution was
given by Friedmann in 1922, seven years
before Hubble came up with his discovery.
The solution clearly tells us that the universe
is actually expanding and had a singular
beginning! Robertson, Walker and Lemaitre
worked on this modelling significantly.

Thus the singular nature of the universe
comes from the theory itself! The singularity
not only means an infinite density, it also
indicates an infinite curvature and an end of
all trajecories. This is relevant as in GTR, the
force of gravity is replaced by geometry.

Naturally physicists and mathematicians
do not like singularities, as all predictive
power is lost. What could be the way out?
Again, looking back in time, if there was a
volume below which the universe could
not shrink, but had an increasing volume,
the singularity might have been averted.
Mathematically this is called a minimum. Is
this minimum of volume a possibility?

In the 1950s, a young Indian physicist
was also concerned over this disturbing
feature of GTR. He devoted his time in
the search of a singularity-free solution of
Einstein equations in cosmology, the science
of the universe. His name was Amal Kumar
Raychaudhuri, then occupying a temporary
research position in the Indian Association
for the Cultivation of Science (IACS), Kolkata.

His idea was that the high degree of
symmetry assumptions, that of isotropy and
homogeneity may be the reason behind the
singularity in the solution. He could not find
a singularity-free solution even after his best
efforts, but discovered an equation which
clearly shows that with reasonable matter
distribution, such as one having a positive
energy density and pressure, this singularity
is inevitable in GTR! A minimum of the
volume of the universe is not a possibility!

Let us talk about the equation more
elaborately. If one is ready to drop the
assumption of isotropy, the geometry of
different spatial direction may be different.
This is called a “shear”. Raychaudhuri found
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that shear does not contribute towards
avoiding the singularity. However, the
anisotropy may lead to a 'vorticity' which
is a rotation in the geometry. The vorticity
actually can help!In fact, thereis a singularity
free solution of Einstein equations, given
by by Godel' in 1950, which actually
avoids the singularity by the vorticity! This
solution was not considered seriously, as it
has a pathological drawback of losing the
causality (cause precedes the effect!).

Raychaudhuri finally arrived at an
equation, which clearly shows that without
an enough amount of shear, one cannot
arrive at a minimum of volume. Qualitatively,
the equation looks like

Rate of expansion + 1/3(Expansion)? +
1/2 ( (shear)? - (vorticity)?) = Contribution
from matter.

This equation is now known as the
Raychaudhuri equation!

Raychaudhuri himself realised the great
importance of the equation, but had a lot of
difficulty in getting the work published. He
completed the work in 1952, and the paper
was finally published in Physical Review in
19552,

The equation is actually far more
versatile than Raychaudhuri’s primary
interest of looking at the cosmolgical
singularity. First of all, it is a completely
general equation, irrespective of any
gravity theory. This can be derived from
purely geometric considerations. The right
hand side of the equation, as shown here,
will come in if a geometric term involving
curvature, is replaced by matter variables
using Einstein’s equations in GTR.

We should also point out that as
Raychaudhuri was interested in gravity
alone, he considered only geodesics, the
trajectoriesin pure gravity. It was later shown
by Ehlers that the equation can take care
of forces, in terms of an acceleration term,
technically, a 'divergence of acceleration' in
the left hand side of the equation3. This takes
care of the inhomogeneities of the model,
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and depending on its amount and signature
(positive or negative!), it can also contribute
towards finding a non-singular solution. It
deserves mention that the singularity free
solution found much later in the 1990s by
Senovilla banks upon this inhomogeneity.
However, the solution has other problems as
it assumes a cylindrical symmtery which the
universe does not possess.

It is true that Raychaudhuri’s motivation
was primarily to look for a singularity free
solution, and to check if it is at all possible.
But the equation proved to play a pivotal
role in black hole physics as well. When the
nuclear fuel of a star is exhausted, it has no
'pressure’ of the matter content to combat
the graviational pull of its own. It undergoes
an unhindered collapse of the particles. The
Raychaudhuri equations tells us that all the
"trajectories’ will focus into a single point,
resulting in a singularity. This was the basic
building block for the famous 'singlarity
theorem'arrived at by Penrose and Hawking
in 1960s.

A black hole is characterised by an
'event horizon! the surface which acts
as a one way membrane for all particles
including light rays. Everything is 'trapped'
within by the surface and thus prevents the
singularity from being visible to an observer
outside the black hole. During the collapse
of the star, if this surface forms before the
formation of the singularity, we, the distant
observers, are all safe from the catastrophe
of the singularity. The formation of the
horizon, however, is out of the scope of the
Raychaudhuri equation. Its contribution is in
the understanding of the singularity.

Raychaudhuri's equation was later
shown to be applicable in many other

physical situations*, as the equation is a
geometrical identity and not specific to
GTR. But its outstanding importance is
definitely in gravity theories, particularly in
the understanding of cosmolgical and black
hole singularities.

Raychaudhuri did all these on his
own. Forget about any collaboration in
those days, he hardly ever had a chance to
discuss his ideas and findings with anyone
else. In fact he had to face opposition
from the academicians in Kolkata in those
days on the plea that he was wasting time
and should have been doing more useful
things®! Also, at that time he was not aware
of many sophisticated mathematical tools of
differential geometry.This tells us something
about his ability, confidence and vision.

Amal Kumar Raychaudhuri later joined
Presidency College, Calcutta, as a Professor,
and became a legendary teacher in Physics,
by virtue of his understanding of the subject
and his vision. He motivated and inspired
generations of Indian Physicists. He will
remain as the beloved AKR to the Physics
community, but that is another story.
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Professor S. N. Ghoshal (1923-2007) — An Outstanding

Nuclear Physicist

Dipak Ghosh
Retired Professor, Jadavpur University

Professor S.N. Ghoshal completed his
M.Sc from Calcutta University. Subsequently,
he started his research career in Nuclear
Physics at University of California, Berkeley
under Professor Emilio Segré, who was
awarded the Nobel Prize for his discovery of
antiproton. Professor Ghoshal’s main focus
was to have experimental confirmation of
the famous theory of compound-nucleus
hypothesis, which was proposed by a giant
scientist Niels Bohr himself. He published
his findings, supporting experimental
verification of the hypothesis in Physical
Review, 1950, as a single author and that
paper has been a landmark in the history
of Nuclear Physics. It is a matter of pride to
us that any textbook on Nuclear Physics all
over the world includes Professor Ghoshal’s
paper. At the same time, in his later life, he
also worked on nuclear reactions at much
higher energy of the order of GeV. In the
following, let me describe the details of
the works, which will be accessible and
beneficial to the readers.

In 1936, Niels Bohr published a paper
in Nature, where he proposed a new
mechanism for the dynamics of nuclear
reactions, namely Compound Nucleus
Hypothesis. It would be interesting to know
the background of nuclear reaction at this
point. After the discovery of radioactivity,
many researchers tried to use alpha particles
as a projectile to hit different target nuclei.
Surprisingly, Lord Rutherford, who was the
discoverer of alpha particles, bombarded

the Nitrogen nucleus with alpha particles,
whereby in the final state Oxygen was
formed and a proton was emitted in the
process. This was a surprising experiment
since this is the first ever evidence of nuclear
transmutation  artificially created. The
transformation of a particular nucleus into
a new nucleus was unexpected at that time,
since people were aware of only chemical
reactions, where no such things happened.
Researchers tried to use alpha particles
as projectiles to obtain various nuclear
reactions and a lot of new results came to
the scientific community. During this period,
accidentally neutron was discovered from a
nuclear reaction where alpha particle from
radium was used as a projectile to Beryllium
target and the final products contained one
unknown particle at that time, which was
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ultimately identified as a new particle which
is neutral but at the same time mass is more
or less equal to that of proton. The scientist
behind this identification of new particle
is Chadwick and this happened in the year
1932, for which Chadwick was awarded the
Nobel Prize. However, the dynamics behind
this nuclear reaction was not at all clear to
the scientific community, in spite of the fact,
a lot of nuclear reactions was reported by
different scientists. Professor Niels Bohr, a
giant scientist, discoverer of atomic structure
and for this obtained the Nobel Prize in
1922, took interest in tackling the dynamics
behind the nuclear reactions. The subject
was very complicated. For the sake of clarity,
the main theme will be discussed following
the paper of Professor Niels Bohr published
in Nature, 137, pages 344-348 (1936). This
paper presented an elaborate discussion on
different aspects of nuclear reactions. The
relevant portion is directly quoted from the
paper of Professor Bohr.

"The phenomena of neutron capture
thus force us to assume that a collision
between a high-speed neutron and a
heavy nucleus will in the first place result
in the formation of a compound system
of remarkable stability. The possible later
breaking up of this intermediate system
by the ejection of a material particle, or its
passing with emission of radiation to a final
stable state, must in fact be considered as
separate competing processes which have
no immediate connection with the first
stage of the encounter. We have here to do
with an essential difference previously not
clearly recognised between proper nuclear
reactions and ordinary collisions among
fast particles and atomic systems, which
have been our main source of information
about the structure of the atom. In fact, the
possibility of counting by means of such
collisions the individual atomic particles and
of studying their properties is due above all
to the openness of the systems concerned,
which makes an energy ex-change between
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the separate constituent particles during
the encounter is very unlikely. In view of
the close packing of the particles in nuclei
we must be prepared, however, for just such
energy changes to play a predominant part
in typical nuclear reactions.”

Around 1950, Professor S.N. Ghoshal
working in the laboratory of Professor E.
Segré, using the then accelerator facility,
tried to verify the idea of Professor Niels Bohr
in the paper published in Nature. In short,
one can say that the experiment of Professor
S.N.Ghoshal was essentially an experimental
verification of this famous compound
nucleus hypothesis. According to Niels Bohr,
quoting from the paper of Professor Ghoshal
"According to this assumption a nuclear
reaction proceeds in two stages: first, the
formation of a quasi stable compound
nucleus through the absorption of the
incident particle by the target nucleus;
second, the disintegration of the compound
nucleus by the emission of either the
original incident particle (scattering) or the
emission of another particle or a photon. For
fairly heavy nuclei (Z>30), the intermediate
compound state has a mean life which is
long compared with the time a nucleon
takes to cross the nucleus (~102" to 10?2
sec.). As a result of the comparatively long
mean life of the compound state, the second
process is independent of the first. This
permits us to express the cross section of a
reaction of the type A+a -> C*=> B+b in the
following manner:

where o,(€) is the cross section for
the absorption of the particle a of kinetic
energy ¢ by the target nucleus A to form the
compound state C*.n,(E) is the probability
of disintegration of C* into the final state
B+b. E =¢+B, is the excitation energy of the
compound state C¥, being the binding energy
of the particle a to the target nucleus A.

If the compound nucleus C* is now
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formed in the same state of excitation by
another process A'+a, the cross section for
disintegration into the same final state, B+b,
will be given by

o(a',b)=o0,(e'M,(E)

where ¢' is the kinetic energy of the
incident particle a' Because of the differences
in the binding energies between the two
cases, ¢' will be different from the kinetic
energy ¢ of a of the previous case. n,(E) will
be the same in the two cases, because of the
basic assumption that the mode of decay of
the compound nucleus C* is independent of
the mode of its formation. If C* decays into a
different final state, D+d, the corresponding
cross sections will be given by

o(a,d)=0,(&m,(E),o(d,d)=ocu()m,(E)

Hence we have,

O'(a,b)/O'(a,d) =n,(E)/n,(E)=0(d’,b)/ o(d',d)

An experimental verification of the
relationship (2) constitutes a direct test for
the validity of Bohr's compound nucleus
assumption.”

To confirm  experimentally, this
compound nucleus hypothesis, Professor
Ghoshal used a 40MeV alpha beam available
in the laboratory of Segré, where a facility of
60 inch cyclotron was used. Further, he used a
32MeV proton beam from the Berkeley linear
accelerator. His objective was to bombard
Ni-60 with alpha and Cu-63 with protons, so
that in each case, the so-called compound
nucleus, Zn-64 may be found. In the language
of nuclear reaction, it is written like this:

Cu-63+p -> Zn-64*(p,n) -> Zn-63+n,
meaning thereby Cu-63 was bombarded
with protons and Zn-64 was formed as
a compound nucleus and it decays into
Zn-63 and neutrons. Likewise, the following
reactions were studied:

The cross-sections for (a, n), r (a,u),
(n,2", (o.pri) reactions on Ni" and (p, n),
(p,2n), (p,pe) reactions are found out. The
corresponding plots are shown in Fig. 1

The remarkable agreement of these
results with assumptions of the compound
nucleus hypothesis (within experimental
limits) justified Niels Bohr's dynamics of
nuclear reaction in the case of nuclear
reactions at an energy scale of about 10
MeV. After this landmark experiment,
Professor S.N. Ghoshal served Calcutta
University and Lucknow University as
Professor of Physics and he was extremely
passionate in teaching also. In the later
part of his life, he took interest in the study
of nuclear reactions at very high energy
with the help of proton beams from CERN
(22.6 and 24GeV/c) and from Dubna, Russia
(70GeV). At this energy, the total scenario of
nuclear reaction is extremely different from
those in lower energy. At the energy level
of CERN and Dubna, a proton beam was
allowed to fall on a nuclear emulsion target,
in this case nuclear emulsion serves both as
target and detector. The nuclear emulsion
contains primarily proton, nitrogen, sulfur,
silver and bromine, and usually at that time,
identification of the target was difficult. The
main interest was to know the number and
other properties of newly created pi-mesons
in this direction. It may be relevant here to
mention thatincidentally, | myself started my
research career with this type of experiment
and exactly on that energy. It is interesting
to mention that Professor Ghoshal started
his career with nuclear reactions occurring
at a few MeV and he continued research up
to energy of few GeV. Today, these reactions
are studied at ultra high energy up to several
TeV. | had the privilege to work with him as
a member of the Selection Committee in
several Universities. Jadavpur University
awarded him an Honorary D.Sc degree when
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ENERGY OF a IN MEV

Fig. 1. Experimental cross sections for (p, n), (p, 2n), (p, pn) reactions on Cu* and
for (a, n), (a, 2n), (a,pn) reactions on Ni® plotted against ¢, and ¢, respectively.
The scale of ¢, has been shifted by 7 Mev with respect to the scale of c,

he was bedridden. The then Vice-Chancellor
of Jadavpur University, Professor A.N. Basu,
myself and the Registrar of the University
went to his house to confer the Award. He
was so excited to receive the Award and
became emotional. | still remember the day
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and consider myself honoured to be present
on that occasion. To conclude, | believe
the name of Professor S.N. Ghoshal should
remain as one of the doyens of Nuclear
Physics from India.
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Samarendranath Ghoshal: A Tribute

Gautam Gangopadhyay

Professor, Department of Physics, University of Calcutta

This year marks the centenary of the
celebrated nuclear physicist and teacher
Samarandranath Ghoshal. His seminal work
on nuclear reactions is a compulsory reading
for undergraduate physics students all over
the world. S. N. Ghoshal as he is popularly
known, was born on February 22, 1923 in
the village of Raipur in Birbhum district
about seven kilometres away from the town
of Bolpur. He studied in Burdwan Municipal
High School where he won two medals
for proficiency in Bengali and Sanskrit in
Matriculation Examination. He did his 1.Sc.
from Burdwan Raj College with a district
scholarship. He then came to Kolkata and
passed B.Sc. from Scottish Church College
under the University of Calcutta. He stood
second in the examination and was awarded
the Mohinimohan Roy Silver Medal of the
University of Calcutta for his results. He then
joined the postgraduate department of
Physics in the University College of Science,
University of Calcutta. He was first class first
in the M.Sc. examination of the University
in 1944. He then approached Professor
Meghnad Saha for research.

Professor Saha had come back to the
University of Calcutta in 1938 as the Palit
Professor after spending fifteen years in the
University of Allahabad. He had great plans
for establishing a research centre in cutting-
edge science. His appeal for grants to the
Sir Dorabji Tata Trust and the University of
Calcuttaforacyclotronforresearchinnuclear
physics and nuclear medicine had been

approved. Simultaneously, he instructed a
junior colleague Nirajnath Dasgupta to build
India’s first indigenous electron microscope.
The funds for this were obtained from the
Krishnarpan Charity Trust of the Birlas and
a private donor. This instrument was meant
for the building of a centre for biophysics, a
newly developed field. The cyclotron and the
electron microscope were to be the nuclei of
the newly established Institute of Nuclear
Physics under the Department of Physics.
Ghoshal was appointed a research fellow
in biophysics under Professor Nirajnath
Dasgupta in 1945 with a fellowship of Rs.
150 in place of Pareshchandra Bhattacharya
who had joined as a Palit Research Fellow.
Ghoshal joined on February 1, 1945 but
stayed less than ten months in the position.
He applied for and obtained a Government
of India Fellowship for study abroad. He
joined the Radiation Laboratory of the
University of Berkeley, California. Meghnad
Saha had close contact with the Director of
the Laboratory, Ernest Lawrence. Lawrence
had won the Nobel Prize in 1939 for his
invention of the cyclotron. Saha had sent
his student Basantidulal Nagchaudhuri to
Lawrence for training in running a cyclotron.
Saha also obtained the design of the
cyclotron from Lawrence and Nagchaudhuri
was instrumental in procuring the different
parts of cyclotron and shipping them to
India. Ghoshal joined Emilio Segré as a
research student. Segre later went on to win
the Nobel Prize in Physics in 1959 along with
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Owen Chamberlain for the discovery of anti-
proton in an experiment carried out in 1955.

Although Ghoshal spent only a short
time in the Institute of Nuclear Physics,
evidence shows that he had some contact
regarding research in this period. Ajit Kumar
Saha, the eldest son of Meghnad, Ghoshal
and a co-worker published a paper on
nuclear beta energy systematics [1] in 1948.
This was a continuation of a work initiated
by M N Saha and Ajit Saha published in
Nature where they modified the famous
Bethe-Weizsacker formula for nuclear
masses. In 1948, Ghoshal was abroad; most
probably the work had been carried out
earlier. Ghoshal reminisced later that the
work was difficult to carry out as the Second
World War had made scientific contact with
foreign scientists difficult.

While in Berkeley, Ghoshal published
two papers. In both the papers, he was the
only author, though he thanked Segre for his
guidance and encouragement. In the first
[2], he bombarded silver foils with energetic
alpha particles from the 60-inch cyclotron
of Radiation Laboratory. Alpha particles
are nuclei of the noble gas helium. He used
an ionising chamber to study the decay of
the resulting radioactive nuclei, principally
radioactive iodine.

The second work that Ghoshal
published [3] was the famous experiment
that now bears his name. Though the
experiment was carried out in Berkeley, a
note attached to the paper shows that by the
time the paper was published he had come
back to the Institute of Nuclear Physics. He
experimentally verified the hypothesis on
compound nuclear reactions proposed by
Niels Bohr in 1936. It is not accidental that
working under Segré, Ghoshal came across
that problem. Bohr presented his hypothesis
for explanation of neutron induced nuclear
reactions carried out by Enrico Fermi.
Fermi was the acknowledged authority on
neutron induced reaction experiments and
was awarded the Nobel Prize in Physics
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in 1938 partly for his work on reactions
using slow neutrons. Segré was a doctoral
student of Fermi and collaborated in those
experiments; he had to take shelter in
Berkeley to escape persecution of the Jews
by the fascist government.

In 1936 speaking before the Royal
Danish Academy 1936, Niels Bohr proposed
the compound-nucleus model with the
sentence: “The phenomena of neutron
capture force us to assume that a collision
between a high-speed neutron and a
heavy nucleus will in the first place result
in the formation of a compound system of
remarkable stability; the later breaking up
of this intermediate system... must in fact
be considered as a separate process which
has no immediate connection with the first
stage of the encounter”[4]. Victor Weisskopf
proposed a mathematical model based on
the Bohr’s hypothesis, where the formation
of the compound nucleus and its decay was
treated independently [5].

Bohr hypothesised that when a
projectile enters a nucleus, there occurs
a large number of collisions between the
constituent nucleons so that the system
reaches equilibrium and the excess energy
is divided between the nucleons following
a statistical rule. This state is called the
compound nucleus. Since the system
has achieved a statistical equilibrium, the
subsequent decay of the nucleus does not
depend on its method of formation; we
loosely say that the compound nucleus has
lost its memory. While Bohr's arguments
were persuasive, experimental confirmation
was lacking which was supplied by Ghoshal.

Ghoshal formed the same compound

nucleus of zinc, , using two different

A
reactions. (By convention, zx refers to a
nucleus of an element X with Z protons and

(A-Z) neutrons.) He bombarded the nickel
nucleus, , with alpha particles, and

the copper nucleus, , to produce the
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same compound nucleus. Alpha particles
were obtained from the 60 inch cyclotron
while protons were obtained from the linear
accelerator in Berkeley. The compound
nucleus is an excited system and it emits
particles to come down to lower energy
states. In this experiment, the compound

nucleus decayed, by emitting one
neutron, two neutrons or a neutron and a
proton together.

Ghoshal’s arguments can be simplified
as follows. The total number of nuclei
decaying in a specific way is a product of
two quantities; how many compound nuclei
have been formed and the probability that
a compound nucleus will decay in that
specific way. While the first factor is different
in two different reactions, the second should
be the same if Bohr's hypothesis is correct.
Hence, the ratios of the different products in
a particular reaction should be independent
of the reaction which formed the particular
compound nucleus as the first factor will
cancel out. He was able to show that the
ratio of numbers of nuclei formed in the
three different decays are the same in the
case of the two reactions that he studied
within experimental errors, thus providing
experimental proof of Bohr’s hypothesis. The
importance of the paper can be understood
from the fact that fifty five years after his
work, a paper was published with a title,
'Ghoshal-like test of equilibration in near-
Fermi-energy heavy-ion collisions' by a
group of scientists from different countries
working in Texas A&M University, cyclotron.

Ghoshal completed his doctorate under
Segré and came back to India in 1950. He
was a Reader in Lucknow University in
the period 1951-1954. Then Saha invited
him to join the post of Sur Reader of the
Department of Physics in the University of
Calcutta. This position was associated with
the Institute of Nuclear Physics, which, by
this time had become an independent
institute outside the University of Calcutta.

He joined Presidency College in Kolkata as a
professor in 1956 and was there till 1975. He
served as the Head of the Department from
1966. For a brief period, he also acted as the
principal of Presidency College. In 1975, he
became the Director of Public Instruction
for Secondary Education of the West Bengal
and in 1979 joined as the Khaira Professor
in the Department of Physics, University of
Calcutta where he also served as the Head of
the Department. He retired in 1988. He was
an excellent teacher much admired by the
students.

Ghoshal continued research in nuclear
physics in India. He and his collaborators
built a mass-spectrometer in Presidency
college laboratory. In an interesting
work, they studied the resolution of the
spectrometer as a function of pressure in
the tube and pointed out to the importance
of elastic scattering and resonance charge
exchange with the gas molecules [6]. A
work on scattering of protons by gold
nuclei carried out by Ghoshal in Berkeley
and briefly included in his thesis was later
analysed in detail by Ghoshal and B.B. Baliga.
Ghoshal and his student Arjunnath Saxena
also extended the previous work [1] on
nuclear binding energy systematics.

Professor Ghoshal also wrote a number
of textbooks for undergraduate and
postgraduate levels, which have proved to
be very popular and still are in use. These
include books on quantum mechanics,
atomic physics and nuclear physics. He also
wrote a book on atomic and nuclear physics
in Bengali, which was published by West
Bengal State Book Board and now available
in two volumes.

Professor Ghoshal was a great human
being. He was interested in promoting science
through organisations like Indian Physical
Society. He was instrumental in starting Young
Physicists’ Colloquium under Indian Physical
Society, a programme that has been going on
for more than forty years now.
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Professor Ghoshal suffered a stroke and
passed away on July 30, 2007.

There remains one unsolved puzzle.
Despite being a researcher whose work was
included in textbooks in his lifetime, the
name of S N Ghoshal is almost unknown
outside of the narrow academic circle even
in his own country. It cannot be that his
work was too difficult to understand; we
have many examples of scientists catching
the popular imagination despite their
works being very much technical. Is it
because the work was carried out abroad?
Or is it because traditionally we tend to
eulogise pure thinkers and look down upon
experimentalists, people who work with
their hands? | believe that Indian science
needs a satisfactory solution to this puzzle.

The author is indebted to Mr. Swetketu
Ghoshal and Ms. Sudakshina Ghoshal,
respectively son and grand daughter of S.N.
Ghoshal, and Professor Harasit Majumder,
formerly of Saha Institute of Nuclear Physics,
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forinformation related to the life of Professor
Ghoshal. Some information has been
obtained from the minutes of the Senate
and Syndicate of the University of Calcutta.
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Calcutta: The Birthplace of the First National Flag

of India

Sekhar Chakrabarti

First Indian Delegate, International Congress of Vexillology (ICV)

In the late nineteenth century, when
our national leaders became passionately
infused with the spirit of reasserting the
country’s identity and aspirations, they
felt the need for a truly distinctive Indian
National Flag to unite under. There were
many tentative essays at flag-making.

It was perhaps Rajnarain Bose (1826-
1899), also known as Jatiya Bhaver Udbodhak
(creator of the national spirit) who first
suggested the ‘lotus’ as a national symbol
in his book An Old Hindoo’s Hope written in
1888, inspired by an article published in the
English daily The Liberal.

The first serious attempt at flag-
making came from Sister Nivedita (1867-
1911). Born as Margaret Elizabeth Nobel
in Dungannon, Northern Ireland, she was
given the appellation Nivedita (meaning
the Dedicated One). Sister Nivedita greatly
contributed in arousing Indian Nationalism
amongst the countrymen and devoted
herself into the Swadeshi Movement. She
felt the urgent need of a National Flag for
India.

Sister Nivedita using ‘R.S! as nom de
plume, advocated the Vajra symbol as the
National Flag for India in an article titled ‘The
Vajra as a National Flag' which was published
in the Modern Review for November 1909.

The question of the invention of a flag
for India is beginning to be discussed in
the press. Those who contemplate the
desirability of such a symbol, seem to
be unaware that already a great many
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people have taken up, and are using,
the ancient Indian Vajra or Thunderbolt,
in this way. When we look at all that a
national banner means.

The flag embroidered on pure Indian
silk, square in shape, measuring 3’6" x 3’6"
by the students of Nivedita’s girls’ school,
was first displayed for public viewing at
the Congress exhibition in Calcutta in
December 1906. The flag adorned by the
symbol of the Vajra placed in between
the words ‘Bande’ and ‘Mataram’ written in
Bengali with 108 jyotis or flames all along
the outer periphery. ‘Bande Mataram’
means ‘Hail to the Mother’ The number 108
is considered to be the most auspicious for
both Hindus and Buddhists.

Sir J. C. Bose Trust discovered the worn
out flag in 2012 in the erstwhile residence
of Jagadish Chandra Bose in Kolkata. The
vagaries of climate which had taken its toll
on the century old flag was restored in 2014
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by INTACH. The framed flag is now preserved
in its place of pride at the J. C. Bose Science
Heritage Museum, Acharya Bhavan, Kolkata.

First National Flag of India, 1906

The first National Flag for India -
variously known as Swadeshi flag, or Boycott
flag, or Bande Mataram flag, or Calcutta flag
was created in 1906. The flag inscribed with
the slogan ‘Bande Mataram’ in Sanskrit was
defiantly unfurled for the first time before
the public on 7 August 1906 at Greer Park
(renamed Sadhana Sarkar Udyan) off Upper
Circular Road (now Acharya Prafulla Chandra
Road) by Rashtraguru Surendra Nath
Banerjee. The day 7th of August 1906 was
being observed as ‘Boycott Day’ - the first
anniversary of Lord Curzon’s proclamation
of the Partition of Bengal.

On that day, Jatindra Prasad Basu of
Allahabad riding on a horse led a procession
starting from Anti-Circular Society office,
College Square, carrying a large flag to
the Federation Hall ground at Greer Park.
Narendranath Sen, who was then editor
of the Indian Mirror, consecrated the flag.
Bhupendra Nath Basu (later, became the
President of the Madras session of the AICC
in 1914) did the honour of carrying the flag
to Surendra Nath Banerjee, who in turn,
unfurled it for the first time amid shouting
of the newly discovered war-cry Bande
Mataram. The Sanjivani broke the news
of the flag hoisting ceremony next day.
(Sanjivani of Thursday, 24 Sraban, 1313).

Sketch: Radhika Bandyopadhyay

The 7th of August ‘flag raising
celebration’ was hailed as the birthday of
Indian Nationalism. It was on 7th of August,
wrote Sri Aurobindo (The Weekly Bande
Mataram, p. 493-4) that Bengal discovered
for India the idea of Indian Independence
as a living reality and not a distant utopia.
It was the period that Rajani Palme Dutt
of the British Communist Party termed as
the ‘first great wave of national struggle’
The slogan ‘Bande Mataram” also spelled
as ‘Vande Mataram’ soon spread beyond
the boundaries of Bengal and throughout
India.

The Calcutta Flag was designed jointly
by Sachindra Prasad Basu, Secretary
of Anti-Circular Society and Sukumar
Mitra, son of Krishnakumar Mitra (editor
Sanjibani) both were close associates
of Surendranath Banerjee. Sukumar
Mitra in an article titled Pratham Jatiya
Pataka (First National Flag) in the Bengali
journal Masik Basumati  (Agrahayan,
1360, page 186-191) that it was he who
had convinced Sachindra Prasad Basu to
approach Surendranath Banerjee, then the
most vociferous leader spearheading the
Anti-Partition movement, for obtaining
his consent for a National Flag for India
to counter the ignominious practice of
flying British Union Jack in Congress
meets. The boys strongly felt that flying
British Flag was no more in harmony with
the cause they are fighting for, and this
practice must immediately be stopped.
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Accordingly, a meeting was convened
by Surendranath Banerjee in the Indian
Association Hall, when two mock-up of
the flags of identical design - a horizontal
tricolour ‘deep green over deep yellow
over deep red) as suggested by Sukumar
Mitra were produced - the first one was
sewn by his sister Kumudini Basu, and the
second one was painted on chunky jute
cloth by Sachindra Prasad Basu. Besides,
Sir Asutosh Chowdhuri and Abdul Halim
Gaznavi, the other important congress
members present in the said meeting
were Jatramohan Sen (Chittagong),
AnandachandraRoy(Dacca),Ambikacharan
Mazumdar (Faridpur), Anathbandhu Guha
(Mymensingh),  Jadunath Mazumdar
(Jessore), Kishorimohan Chowdhury
(Rajshahi), Tarininath Roy (Jalpaiguri), and
representatives from Burdwan, Midnapore,
Khulna, and Barisal. They were in all praise
for the colourful flag and the innovative
ideas of eight lotus buds to represent as
many provinces of India, inclusion of the
slogan Bande Mataram in Sanskrit and for
the symbols of the sun and crescent moon.

The Bande Mataram Flag was also
hoisted by the then Congress President
Dadabhai Naoroji, the Grand Old Man
of India, at the Calcutta session of the
Congress held in December 1906. During
the Constituent Assembly debate of 22 July
1947, Rustom K. Sidwa, a member from CP
and Berar, mentioned in his speech:
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That flag | have seen in the picture
| have got it in my house.... | now
remember what that great leader
(Dadabhai Naoroji) said on the
occasion of hoisting that Flag in
Calcutta: | present this flag. Under this
flag we should fight our battles.

Dr. Bhupendranath Dutta, younger brother
of Swami Vivekananda, wrote in his book
Bharater Dwitiya Swadhinatar Sangram-
Aprakashita Rajnaitik Itihas (India’s Second War
of Independence — The Unpublished Political
History (manuscripts of which were penned in
1926 in Germany) referring to the discussions
he had in 1907 with Sudhir Chandra
Bandyopadhyay, who was an activist of Anti-
partition Movement and a member of the
Brahmo Samaj, that the boys were inspired by
the French Tricolore and its message of Liberte,
Egalite and Fraternite, but publicly they had
given different meanings of the colours.

The Boycott Flag of Calcutta came into
disuse after the annulment of Partition of
Bengal and shifting of India’s capital from
Calcutta to Delhiin 1911.

On 22 August 1907, a strikingly similar
flag with minor changes - a variant of the
Calcutta Flag, was displayed by Madame
Bhikhaiji Rustom Cama (1861-1936) at the
Second International Socialist Congress in
Stuttgart, Germany. The flag was believed
to have been designed by Hemchandra
Kanoongo in Paris. But that is another story of
‘Mystery in History".
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The First Tibetan Monastery in Bengal

Archana Ray
Cataloguer, Museum, The Asiatic Society

The direct communication between
Bengal and Tibet began in early 1774.
Purangeer(1743-1795) was the first
deputed person from Tibet to Bengal in
1773. Teshoo Lama was the then Regent of
Tibet and the guardian of the Dalai Lama.
He was also superior in religious rank.
The Lama was interested in improving the
relations between the Tibetans and the
Indian Governments. He requested Hastings
for the grant of some land in India for setting
up a settlement for the Tibetans. Lama began
to contact several Missions in Tibet under
the leadership of Captain Samuel Turner,
George Bogle, Purangeer, and others. As a
part of the first Mission, the Lama wanted
to establish a religious house or a Tibetan
Cultural Centre and Monastery in Bengal to
enable his people to pray. In 1780, under the
supervision of Purangeer the construction
of a devout house of the Tibetan Cultural
Centre in Bengal opposite Calcutta at the
right Bank of the Ganges called Ghusuri
became evident. The Monastery goes by the
name 'Bhot Bagan'. Bhot Bagan, literarily,
means Tibet Garden, where 'Bhot' is the
indigenous Tibetan name for Tibet, and
'Bagan' is a Bengali form of the plural Persian
bagh meaning garden. Thus locality goes
by the name of Bhot Bagan, the structure is
called Bhot-mandir or math, and the priest
in charge is known as Bhot Gosain.

A two-storeyed house of worship
with a boundary wall lies within the total

150 bighas area of Bhot Bagan. In the
centre, there is a gateway facing the river.
The Tibetan character is predominant in
construction features. The absence of arches
is the other prominent feature. Since the
place is known as Bhot Bagan, a garden is
logically located within the premises. The
main structure consists of the principal
courtyard for religious and a backyard for
domestic purposes.

Inside the Math, there are Hindu
deities such as figures of Visnu, Durga,
Vindhyavasini, Ganesa, Gopala, Sélagréma,
Siva’s bull, and Sivalingas of three rare
different colours. Besides those, there are
Tibeto-Buddhist mythological icons, and
they are AryaTara, Mahakala, Bhairava,
Cakra Samvara, Guhya-Samaja, Vajra-
Bhriikuti and Padmapani. There is also a
stamp of Kapil Muni’s foot and a pair of
khadams or wooden sandals. AryaTara was
a principal deity universally believed to be
the mother of all the Tathagatas and/or
Buddhas in Tibet.

When Purangeer went to Tibet on
Government services, he left the charge
of Bhot Bagan to his disciple Dalgit Gir
Gosain. Between 1785 and 1786, Purangeer
Gosain settled down in his domain when he
returned from Tibet. He then was exclusively
devoted to the purpose intended by the
Lama, lived happily in the Bhot Bagan, and
exercised the activities for the veneration
with all the people who came into contact
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with him for religious and secular purposes.
He encouraged the Tibeto-Bengal trade.
His territory had numerous cottages or
accommodations for pilgrims and traders
from Tibet. He divided his time between
devotion and carrying out the mercantile
projects. The fame of Bhot Bagan as a
storehouse of the richest had spread far and
wide. One day, a group of hypocrites-
Sannyasis, who perhaps experienced the
hospitality of the Math, murdered Purangeer

Gosain and plundered the Math. Dalgit Gir
Gosain, the successor of the Purangeer
formally, reported the incident to the
Government. Dalgit Gir Gosain, the successor
of Purangeer, then became the head of Math
and continued his work for nearly 43 years.
He died in 1836 AD., and then his place was
taken by Kaligir Mahanta, who built one of
the Siva temples within the premises of the
Math. He died in 1857 AD. After the death of
Kaligir. Bhot Bagan lost its original character.

(The Monastery is described by G.D. Bysack's note; Journal of the Asiatic Society of Bengal, No. 1 1860)

L to R: Dr. Goutam Ghosal, Sri Anurag Banerjee
and Dr. Shakti Mukherjee.

spoke on the topic titled ‘A Key to the Riddle’
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Seminar on Sri Aurobindo

The Asiatic Society, Kolkata in collaboration with Sri Aurobindo Samiti, Kolkata has
organized a seminar on ‘Sri Aurobindo: A Journey of Consciousness’at Sri Aurobindo Bhavan, 8
Shakespeare Sarani, Kolkata. The programme was conducted on 5th August 2023 to celebrate
the 150th Birth Anniversary of Sri Aurobindo and the Golden Jubilee of Sri Aurobindo Bhavan.
The seminar started with the Inaugural Ceremony at 11 a.m. followed by two consecutive
sessions | & Il at 12:20 p.m. & 3 p.m. respectively. Dr. Amartya Kumar Dutta and Sri Goutam

Kumar Pramanick, President of the Asiatic Society, Kolkata who was the Chairperson of Session-I
of the said programme delivered his Presidential Address. The Inaugural Ceremony ended with
a Vote of Thanks by Sri Arindam Mukherjee, Director, Institute of Social and Cultural Studies.
Dr. Soumitra Basu, Director, Institute of Integral Yoga Psychology spoke on the topic titled
‘The Chakras in Sri Aurobindo’s transformative paradigm’ whereas Professor Dilip Kumar Roy

During the Session-Il, Dr. Goutam Ghosal, Former Professor and Head, Department of
English, Visva-Bharati, Santiniketan spoke on the topic titled ‘Sri Aurobindo’s Gita: A Few Words
whereas Dr. Shakti Mukherjee, Research Officer-in-Charge of the Asiatic Society, Kolkata and Sri
Anurag Banerjee, Director, Overman Foundation spoke on the topics titled AT AT
5993l @ AR and MRS Ae@fw respectively.

The programme ended with a Vote of Thanks by Sri Ujjwal Kumar Bose, Sri Aurobindo

Bhavan, Kolkata.

Banerjee were the coordinators of the
said programme. The Inaugural Ceremony
commenced with the delivery of Welcome
Address by Mr. Amartya Kumar Dutta,
Professor in Mathematics, Indian Statistical
Institute followed by reading on Sri Aurobindo
by Ms. Raka Sen, Dr. Rajib Chakraborty, Dr.
Sukriti Lahori and Dr. Sourav Mukherjee.
Hon'ble  Justice  Chittatosh  Mookerjee
delivered the Inaugural Address whereas the
Keynote Address was delivered by Professor
Aparajita Mukhopadhyay, Dept. of Philosophy,
Jadavpur University & Coordinator, Centre for
Sri Aurobindo Studies, J.U., Professor Swapan

’
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Brief of Unani Medicine and Some Glimpses of
The Asiatic Society Manuscript Collection

Farhin Saba
Cataloguer, Museum, The Asiatic Society

Early Unani medicine was influenced
by the Arab and Persian expansions of the
Greek medical system made by individuals
like Ibn Sina and al-Razi.

At the time of Alexander’s invasion
of India, Unani medicine interacted with
Indian Buddhist medicine. The two systems’
fundamental conceptual frameworks
are comparable, indicating a significant
interchange of knowledge at the period.
With the creation of the Delhi Sultanate
in the 12th century, the medical legacy of
medieval Islam was transferred to India.
During the Mughal Empire, it developed on
its own, influenced by the Indian medical
teachings of Sushruta and Charaka.At his
royal courts, Alauddin Khilji (d. 1316) had a
number of esteemed physicians, or Hakims.
This royal support sparked the development
of Unani medicine in India.

India first encountered Unani medicine
in the seventh century A.D. During the reigns
of the Khiljis, Tughlags, and Lodhis, it did not
make as much progress. Its actual growth
happened during the Mughal era. Apart
from the written works on Unani medicine
produced during this time, Mughal emperors
and nobility also built a number of hospitals
across the nation. In India, the development
of Unani medicine during the Mughal era
was superior to that made during the pre-
Mughal era in terms of quantity and quality.

In addition to its affiliation with Arabic
culture, Unani was also viewed as a medical

system by the English. The Company defined
more clearly the boundaries within the
fields of knowledge that the local elites had
established by founding Persian and Arabic
schools. It made it possible for local courts to
use Persian medical literature. The Calcutta
Madrasa, which was exclusively for Muslim
students, became the new location for Arabic
medical education, replacing family schools
and village teachers. In parallel, a Sanskrit
college with a medical programme was
established for Hindu learning.

The Calcutta Madrasa - Present Aliah
University

By establishing the Calcutta Madrasa
in 1781, Warren Hastings expanded his
support for all forms of Arabic education.
To promote Arabic and Persian education
and prepare a group of maulvis, or Muslim
jurists, Hastings endowed a madrasa in
Calcutta. They received instruction to help
them interpret Islamic law. Hastings was
sure the madrasa would give the business
the Muslim clientele it needed to manage
its recently acquired region. Since the
corporation had to rely on the experience
of a Muslim official, he claimed.

Orientalist scholar and presidency
Surgeon John Tytler stated that the madrasa
produced scholar-doctors around 1829. He
made itapparent that the madrasa produced
more than just public employees in answer
to the government’s concerns about the
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utility of institutions like the madrasa.
He proclaimed that their duties included
imparting a taste of European literature and
science to the students as well as teaching
Arabic medical books.

In 1825 Tytler, after a promotion, was
attached as surgeon to the 20" Regiment of
Bengal Native Infantry, and in 1826 joined
the unitat Barrackpore. He spent some time
that year in Calcutta, and was elected to The
Asiatic Society, before becoming garrison
surgeon at Chunar. In 1829, Tytler became
joint Curator of the museum of the Asiatic
Society, with the naturalist David Ross.

Tytler gathered Arabic medical texts
through gifts and purchases, edited them,
and made them available to students. It
was intended to make medical texts as
approachable as possible. When more than
one copy of the manuscript was available,
he compared them and created a single,
thoroughly revised edition. He edited two
manuscripts of the Fusool-i-Abkrat, also
known as the Aphorisms of Hippocrates,
which were translated into Arabic by Hoanin
Ben Motawukkue in 1832.

Some of the important manuscripts are
the following.

Acc.No:PSC-1543

Title: Rasa’il- Yusuf

Author: Muhammad Yusuf
Subject: Medicine

Language: Persian

Script: Indo-Nast

Date:932-963 A.H/1526-1556 A.D
Material: Handmade Paper

Description: Six medical treaties, some
in prose and others versified by Yusuf b.
Muhammad. He employed in the service of
the Timuride Babur and Humayun.
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Acc.No:PSC-1556

Title: Tibb-i-Dara-Shikuhi
Author:Nuru’d-Din Muhammad
Subject: Medicine

Language: Persian

Script: Indo-Nast

Date:1069 A.H/1659 A.D

Folio: 409

Material: Handmade Paper
Complete/incomplete: Complete

Description: It is dedicated to prince Dara-
Shikuh, son of Shahjahan.The work has also
another title Ilajat-i-Dara-Shikuhi.

Acc.No:PSC-1559

Title: Tarjuma-i-Hayatu’l-Haywan
Author:Kamalu’d-Din Muhammad
b.MusaDamri

Subject: Medicine

Language: Persian

Script: Indo-Nast

Date:808 A.H/1405-1406 A.D

Material: Handmade Paper

Description: Author dedicated his work
to Muhammad Ibrahim b. Sadri’d-Din
Muhammad in the reign of the Safawid
prince Abbas the second.

Acc.No:PSC-1560

Title: Riyad-i-Alamgiri

Author: Muhammad Rida

Subject: Medicine

Language: Persian

Script: Indo-Nast

Date: 1080-1090 A.H/1670-1679 A.D
Material: Handmade Paper

Description: A detailed treatise on the
general principal of hygiene and medicine
as well as the methods of treatment of
different diseases and the work dedicated
to Aurangzeb.
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Sources: National Formulary of Unani Medicine,
Government of India Ministry of Health and
Family Welefare(Department of Health), New
Delhi-110011

W. Ivanow, (first published in 1924) Concise
Descriptive  Catalogue of the Persian
Manuscripts in  the collection of The
Asiatic Society of Bengal (Work no.240),
Kolkata-700016
https://pubmed.ncbi.nim.nih.gov/11609027/

Alavi,S.(2007). Islam and Healing. Permanent
Black ‘Himalayana, Mall Road, Ranikhet
Cantt, Ranikhet 26345

Fazal U,(1976, March). A Handbook of Common
Remedies In Unani System of Medicine, Ministry
of Health & Family Planning Government of
India
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ANNOUNCEMENT

Soft copy of the Monthly Bulletin is sent to the registered e-mail of the
Members every month as well as itis available in our website.

Members are entitled to collect the Monthly Bulletin free of cost from the
Sales Counter of The Asiatic Society on production of their membership
cards. Bulletin may be sent by post to the Members provided they remit
%50 as postal charge by DD in favour of the General Secretary, The
Asiatic Society, payable at Kolkata.
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