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Preface
Oh Lilavati, intelligent girl, if you understand diion and subtraction,
tell me the sum of the amounts...

This collection of essays, which has besmo years in the making, is one of the
initiatives or the Women in Science (WiS) paneltloé Indian Academy of Sciences.
While discussing the issue of the under representaf women in the sciences in India,
we thought char it might be both interesting argpirational for young children to learn
more about Indian women scientists.

The first idea was to put together a collectiorbmfgraphical sketches of influential
Indian women scientists of earlier generationgyriderline the fact that it is possible to
find role models within the country; one does navdto look only towards the Curies,
the Franklins and the Hodgkins (impressive scientisough they all are) to find women
scientists of substance. We felt that it was imgoutrit especially for young girls with
research ambitions, to know of women who functioaed achieved their goals in the
Indian social and academic environment.

But how relevant is this in today’s context? Esplygiwhen India — and the world -
has changed so much in the recent decades. Indpjr€the Hundred Reasons to be a
Scientist,a volume of essays put together by K. R Sreeniva@aector of the
International Centre for Theoretical Physics, Tieesn which about a hundred highly
reputed scientists from all over the world talk what attracted them to science as
youngsters and kept their interest alive, thisemibn of biographical sketches evolved
to include autobiographical sketches from women ateodoing scienceow, at different
levels and with different degree; of success.

And solLilavati’'s Daughters: The women scientists of Indaane to be. Lilavati was
the daughter of the twelfth century mathematicidragkaracharya, for whom he wrote
the eponymous treatise (from which the fragmentvefse quoted above is taken).
Although legend has it that she was never marrgt] the first woman student of
mathematics in India, she has innumerable descéndathe Indian women of science.

We wanted this collection of essays to mirror oultural diversity, and to cover a
range of disciplines so that any woman student ccagdin from the insights and
experiences of other women to whom they can ralateany levels. What passions drive
those who do science, what tribulations did theytlgough, what helps ... and what
hinders, along this journey on the path of science?

During the course of putting together this volunmel anteracting with the various
contributors, we realised how true many of the radradages about women professionals
are. Most of Lilavati’s daughters are from middlass families where education is given
a high premium. Many also talk of how they wereegivopportunities equal to their
brothers. A large number of the contributors tcs tholume have had other women
achievers (although not necessarily in sciencghawr families: Iravati Karve and her
two grand-daughters. Priyadarshini Karve and CiNirabkar, as well as Purnima Sinha,



her daughter Supurna and niece Sudeshna all figutes book, for instance. In fact, in
the former case, both Priyadarshini and Chitra Bapp be the grand daughters of the
doyen of women’s emancipation in Maharashtra, Mstlidbhondo Keshav Karve.

Our aim of being truly representative may not haeen as successful as we had
hoped. The somewhat skewed regional and social widsn the Indian scientific
community as a whole is one of the many reasonshier Many shining examples are
conspicuous by their absence. Some were not in aympwith this effort, feeling that
such exercises do more harm than good. Some haveera able to make the time, in
spite of wanting to write. And we may simply havessed some. We hope to make up
for these omissions in part, by having a separatesite for Lilavati s Daughters on the
Women in Science homepage where these and otlersesdl be separately available to
read. Your observations on the names we might haigeed may be made by going to
the WIS web page: http://www.ias.ac.inf'womeninscen

In the end, we hope that this set of nearly onalrethessays gives some flavour of
what it takes to be a woman scientist India todNggotiating through the diversity of
cultures, regional distinctions, languages andtitath in order to pursue a career in
science has its complexities. And its rewards.

Rohini Godbole Ram Ramaswamy
Bangalore New Delhi
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1. Edavaleth Kakkat Janaki Ammal
E K Janaki Ammai (by C V Subramanian)

Janaki Ammal was born in the year 1897, in Telligh&erala, in a cultured middle
class family. Her father was a sub-judge in whas Ween the Madras Presidency. She
had six brothers and five sisters. After schoolimgrellichery, she moved to Madras
where she obtained the bachelor's degree from Qiaay’'s College and an honours
degree in Botany from Presidency College in 1921.

She then taught at Women’s Christian College (WQMgdras, with a sojourn as a
Barbour Scholar at the University of Michigan inetluSA where she obtained her
master’s degree in 1925. Returning to India, shticoed to teach at the WCC, but went
to Michigan again as the first Oriental Barbourl&wland obtained her DSc in 1931. She
returned as Professor of Botany at the Maharajalée@e of Science, Trivandrum, and
taught there from 1932 to 1934. From 1934 to 1938 worked as geneticist at the
Sugarcane Breeding Institute, Coimbatore. From 1840945 she worked as Assistant
Cytologist at the John Innes Horticultural Instibat in London, and as cytologist at the
Royal Horticultural Society at Wisley from 19451851.

On the invitation of Jawaharlal Nehru, she returteethdia in 1951 to reorganize the
Botanical Survey of India (BSI) from then onwardsnmal was in the service of the
government of India in various capacities includihgading the Central Botanical
Laboratory at Allahabad, and was officer on spedialy at the Regional Research
Laboratory in Jammu. She worked for a brief spelthee Bhabha Atomic Research
Centre at Trombay before settling down in Madra?November 1970 as an Emeritus
Scientist at the Centre for Advanced Study in Bgptagniversity of Madras. She lived
and worked in the Centre’s Field Laboratory at Magoyal near Madras until her
demise in February 1984.

Ammal was elected Fellow of the Indian Academy ofeSces in 1935 and of the
Indian National Science Academy in 1957. The Ursitgrof Michigan conferred an
honorary LL.D. on her in 1956. The Government afighconferred the Padma Shri on
her in 1957. In 2000, the Ministry of Environmetd Forestry of the Government of
India instituted the National Award of Taxonomyhear name in 2000.

In the matrilineal families in Kerala, women noriga¢énjoyed more freedoms and
privileges than in many other parts of India. Idigittened families such as Animals,
girls were encouraged to engage in intellectuasyits and in the fine arts. Ammal must
have been born with a passion for plants whichhkerdto choose to study Botany and go
to Madras to do so. Under the influence of teacheithe Presidency College, Animals
passion sharpened her love of nature and the styglgnts in their natural environment.

Her life reflects her experiments in settling focareer and, more importantly, for a
mission. First, she took to teaching. Not contehg took to research. Her two innings in
Michigan were crucial in determining the choicehafr specialization in plant science:
she chose cytology which in those formative yealrsthe science was concerned



primarily with the nucleus and the chromosomes. &y decades of the last century
saw a great deal of pioneering work in geneticsalmly on wheat and on sugarcane. At
the Sugarcane Breeding Institute at Coimbatoré¢henearly decades of the last century,
C. A. Barber and T. S. Venkataraman initiated nedean sugarcane breeding.
Venkataraman developed the internationally famoasnBatore canes such as Co 419
with qualities of drought-resistance, disease-taste, etc. The Co varieties were grown
in all parts of India and were also preferred faitigation in other countries where
sugarcane was an important crop.

It was in this scenario that Ammal quit her teaghposition in Trivandrum and joined
the Institute at Coimbatore. Ammal made severargeneric hybridsSaccharum Xea,
Saccharum >Erianthus, Saccharum x Imperatand Saccharum xSorghum.Animals
pioneering work at the Institute on the cytogersetiof Saccharum officinarum
(sugarcane) and interspecific and intergeneric idgbinvolving sugarcane and related
grass species and genera suctBasibusa(bamboo) is epochal. But that was just the
beginning of a life in science well lived. Duringet years (1939-1950) she spent in
England, she did chromosome studies of a wide rahgmrden plants. Her studies on
chromosome numbers and ploidy in many cases thgw én the evolution of species
and varietiesThe Chromosome Atlas of Cultivated Plamtsich she wrote jointly with
C. D. Darlington in 1945 was a compilation thatarporated much of her own work on
many species.

The focus on polyploidy and evolution of plants @fheffervesced then continued on
her return to India and Ammal now worked on somethef most important genera:
Solarium, Datura, Mentha, Cymbopogand Dioscorea,besides a range of medicinal
and other plants too numerous to be listed heremAhwas an original thinker and she
attributed the higher rate of plant speciatiorhia told and humid northeast Himalayas as
compared to the cold and dry northwest Himalaygsotgploidy. Also, according to her,
the confluence of Chinese and Malayan element$enflora of northeast India led to
natural hybridization between these and the nafliwe in this region, contributing
further to plant diversification.

Following bet retirement, Ammal continued to workabated, focussing special
attention on medicinal plants and ethno-botany. &inued to publish the original
findings of her research. In the Centre of Advan&#ady Field Laboratory where she
lived and worked she developed a garden of medigients with great zeal and
dedication. Though cytology was her forte throughloer career, her work embraced
genetics, evolution, phyto-geography and ethnobota

Viewing her life and her work, | would say thisAmmal: From a young age, she was
endowed with the courage to make choices and ttsatigy to change course and adapt
where and when required. With her passion for plasite defined for herself her goals
and purpose, and her mission in life. Having ddm&t,tshe kept her mission above
everything else and stuck co it till the end. Cpd@nts, garden plants, plantation crops,
medicinal plants, plants in the wild and plantshef tribals, all species were interesting to
her. She just worked on what was on hand and wigsch. And, there was much that
was on hand and within reach. Her familiarity wihtish plants was matched by her
familiarity with tropical species.



She led a simple life of total dedication to hession, remaining single. Her physical
needs were few and she was unostentatious and trtodéee core. To have spent the
cruel War years in an alien country in the studygafden plants needed courage of a
special kind. When war clouds were on the westamzbn to be battered by what
Winston Churchill called the “gathering storm,” wilyd Ammal leave her country to
take up a position in Britain? Did she have anypsu{? My conjecture is that India’s
freedom fighter in Britain, Krishna Menon only aayeolder than her, and her
contemporary in Tellichery and at the Presidencyle@e, Madras, could have been
instrumental. Menon may have been the link to leguaintance with India’s first prime
minister, but | have no evidence for this.

She was thoroughly Indian in attire and habitsflesed and Gandhian in her lifestyle.
She did not seek favours or the limelight and yeidurs came to her unsought; this is
true of many great women and men. The honoraryCL.lwhich the University of
Michigan conferred on Ammal in 1956 in recogniti@inher contributions to botany and
cytogenetics saidBlest with the ability to make painstaking and aete observations,
she and her patient endeavours Hand as a modesdaous and dedicated scientific
workers.

She lived up to her own definition of greatnessalhcombined virtue in life and
passion in the pursuit of her science. There is thuch for us to emulate in her life and
work.

2. A heroic struggle of a scientist with cancer
B Vijayalakshmi(by T R Govindarajan

Viji joined the Department of Theoretical Physinsli974 after obtaining her Masters
from Seethalakshmi Ramaswavmi College, Tiruchilap&lers was a conservative
background, and it was remarkable that she couldrcowne conventional gender
restrictions and consider research an option.

Our advisor was Professor P. M. Mathews, who washiéad of department at that
time. Always smiling and friendly, Viji discusselet graduate courses with me like any
other student. Once, while we were discussing arkwshe expressed some discomfort
and | enquired about it. Looking straight at mef & gauge my reaction, she replied that
she had been diagnosed with widespread cancee atdimach and the abdominal region.
| was shocked and speechless for a few momentsr Ebe told me that her major aim
was to make some substantial research contribatonbe recognised as a physicist and
that her immediate goal was to finish her resea@free before anything happened to
her.

Both of us were involved in the studies of relaiid equations of higher spin in
external electromagnetic and gravitational fieldsr attempts were to look for suitable
ways in which interacting higher spin theories dobé constructed. It was a very lively
period in the life of the department. There wasagisvmuch discussion, not only about
theoretical physics but also about issues in pslithistory, economics and university
education. That was also the turbulent period efEmergency and we carne to know of
the arrest of many political and trade union leader



It was also the time when the Association of Rededcholars of the Madras
University was formed. Viji, while concentrating dwer research, contributed actively to
the Association. Graduate students in the Univefsi#id to face enormous difficulties,
even in routine matters like regular monthly felldwps and the ability to use their
contingency or travel grants for their researchbdratory facilities were poor and
students’ contingency grants were often used tanguag the collections of departmental
libraries. Worse still, they had to suffer many coeptable restrictions from a feudal
administrative and academic setup. Viji's involverme the Association was not liked
by some in the University and in the department.

Viji's life and world-view changed after she metJayaraman, who was certainly the
most important person in her life. She began tonledbout the political scene in the
country and to follow political events and happe@siclosely. She associated herself with
the activities of the communist Left as much ashesaith would allow an association that
grew deeper as the years passed. She also movedaonatheism that was not always
immediately noticeable, but was nevertheless firh®gid. Jayaraman and Viji married in
1978; Jayaraman sustained her professional worle gar courage and inspired her to
new achievements, and their marriage and relatipngare an inspiration and example
to all who knew them. Jayaraman introduced Vijatoircle of friends who became very
close to her, and who cared deeply for both of théfith the marriage Viji also acquired
concerned parents-in-law who were to assist hegedhitly in the years of difficult health
that were to follow.

All this happened in the midst of many chemotherapg radiation sessions, which
often completely immobilized her. Eventually, ag ttancer spread to the bones in her
hip and legs, she had to use a wheel chair fotreeel as she could not walk more than
very short distances. None of this, however, seeimedfect her good cheer and humour
or make a dent on her fighting spirit.

In 1978 she started her work on characterizingiangpy particle in non-relativistic
guantum mechanics. This was a novel idea of therpidty of geometry and topology.
This also produced an interesting dual relationvbeh mass-less particles and the
monopoles of electromagnetic theory. This work vpamlished and this particular
contribution laid the foundation for many interestidevelopments later.

Her talk at the biannual High Energy Physics Sympuosof the Department of
Atomic Energy held at the University in Kochi in8®was well received. This was a
great experience for her. The community of Indigghkenergy physicists was also very
encouraging, treating her with due regard as arompw professional. Many of our
fellow students, both visitors and those of thevdrsity, even took turns to take her
around in her wheel chair.

By that time her health began to deteriorate furtkigi was always aware of the race
with time. Continuing research for the next coupfigears she wrote five publications on
the relativistic wave equations in external fieqagl completed her requirements for PhD.
The study of higher spin wave equations and thdg&ractions were important issues
which had engaged the minds of physicists and malieians. In her thesis work she
identified large classes of relativistic equatiomBich were not equivalent to already
known equations describing single mass and spiis $tudy in which she obtained



interesting new results involved many conceptudifficult issues in group theory,
which she mastered successfully.

This was also the period when super-symmetry waorbang an active area of
research among high energy physicists and Vijitelaactively studying it. She visited
IIT Kanpur (IITK) for a couple of months with thetarze support of her mother-in-law.
The physics group at IITK who were watching thiseehchair-bound researcher were
impressed and offered all support for her work. 8ls® met Captain Laxmi Saigal of
Kanpur, who was moved by her courage and arrangegost for her health and
continued research. Following this she visited @antre for Theoretical Studies at the
Indian Institute of Science, Bangalore (now the t@efor High Energy Physics). She
wrote two papers on issues in super-symmetric figddries.

Having accomplished her immediate aim, she contimwebe active for two more
years, studying relativistic equations from difi@rangles. She even made plans to visit
ICTP in Trieste with Jayaraman, but her healthritmt@ted sharply and she died on May
12, 1985. A socially conscious scientist, she vathain an inspiring figure in the minds
of all her friends and associates. An inspiring-boar documentary of her battle and her
spirit, titled “Vijayalakshmi: The Story of a Young Woman with @ghavhich also
included accounts of her years in school and ce]le@s telecast by Doordarshan in the
early 1980s.

Her death was an irreparable loss for all those wiew her. To me she was always
truly one of thé'Daughters of Lilavati.”

3. Asima Chatterjee
A Chatterjedby S C Pakrashi)

Asima Chatterjee showed early promise obtaining Me8c. degree from Calcutta
University in 1938, with organic chemistry as tipeaal paper and DSc degree in 1944
from the same university under the guidance of PB#&se, the pioneer natural product
chemist in India. She was the first woman to he rde@ the DSc of any Indian
university.

In 1940, Chatterjee joined Lady Brabourne Colle@alcutta, as the Founder - Head
of the Chemistry Department. In 1944, she was apedias an Honorary Lecturer in
Chemistry, Calcutta University.

She worked with L.M. Parks University of WisconsidSA (1947) on naturally
occurring glycosides, with L. Zechmeistet, Califiarinstitute of Technology, Pasadena,
USA (1948-49) on Carotinoids and provitamins anthvidaul Karrer, N.L. University of
Zurich (1949-50) on biologically active alkaloidshich became her life-long interest
ever since. After her return to India in 1950, slgorously pursued investigations on the
chemistry of Indian medicinal plants, particulaalitaloids and coumarins.

In 1954, Chatterjee was appointed Reader in theaiDment of Pure Chemistry,
Calcutta University, which became her permanentes$dalmost till her death. In 1962,
she became the Khaira Professor of Chemistry, drleeomost prestigious and coveted
Chairs of the Calcutta University which she adorti#dl982 and was the first woman
scientist to adorn a chair of any University in imdShe continued as the Honorary



Coordinator of the Special Assistance Programmiatensify teaching and research in
natural product chemistry, sanctioned by the UmitgiGrants Commission in 1972 and
later recognized as the Centre of Advanced Stuzhdsatural Products in 1985.

Through her untiring efforts, Chatterjee could ifutler life-long dream to establish a
Regional Research Institute for carrying out rede@n Indian medicinal plants for the
development of Ayurvedic drugs along with an Ayue Hospital for systematic
clinical trials through a unique Centre-State dmdlation, under the aegis of the Central
Council for Research in Ayurveda and Siddha in Sake City, Kolkata. Asthe
Honorary Principal Co-ordinator, she nurtured thiitute till the end of her life.

Chatterjee successfully developed the anti-epidedtug, Ayush-56 fromManilla
minutaand the anti-malarial drug fromlstonia scholaris, Swrrtia chirata, Picrorphiza
kurroa and Ceasalpinna cristaThe patented drugs have been marketed by several
companies.

She made significant contributions in the fieldédicinal chemistry with special
reference to alkaloids, cournarins and terpenadslytical chemistry, and mechanistic
organic chemistry. She published around 400 paperational and international journals
and more than a score of review articles in repstal volumes. Her publications have
been extensively cited and much of her work has loe#uded in several textbooks.

Chatterjee edited and revised the six-volugi@aratutga Banoushodtpublished by
the Calcutta University and was also the Chief-&daf the six-volume seriesThe
Treatise of Indian Medicinal Planfsublished by CSIR.

She was elected a Fellow of the Indian Nationadi®m Academy (INSA), New Delhi
(1960) received the Shanti Swarup Bhatnagar Awakf61) and was conferred
PadmaBhushan (1975) amongst other awards. Sheleasdeas the General President
of the Indian Science Congress Association (19FB)first woman scientist to be so
elected, and was nominated by the President ofiladia Member of the Rajya Sabha
which she served with distinction from February 288 May 1990.

She probably imbibed interest in the medicinal {daftom her father, Dr. Indra
Narayam Mukherjee, a medical man cum amateur ksitaDuring her pos graduate
studies, she came in contact with eminent teadmtseducationists such as, Acharya P.
C. Ray, P. C. Miner. P. Ray, P. B. Sarker, J. NkhMarjee, P. K. Bose and J. C. Bardhan
all of whom influenced her future career.

Being one of her early PhD students | have closelgessed her initial struggles to
establish herself. Those were trying days for meteaparticularly in the most ill-
equipped university laboratories with inadequateensicals and meagre financial
assistance. DST, DBT were yet to come and CSIRiwé#se formative stage. Research
guides had often to pay not only for chemicals,aagtus, etc., but also the charges of
even elementary and almost all spectral analysdsetbad from abroad. Scholarships
were few and barely enough; most of the studentstdavork part time or without any
scholarship just for the love of work and pay b hecessary cost of thesis submission
including printing, examination fee and even thstpbcharges for dispatching the thesis
to the foreign examiner(s) which was compulsorythwhardly any job prospect for
research as a profession.



Before | joined her, she had a grant of Rs 30G- gnd three college teachers as part
time research students. | was the sole fulltimelschwith laboratory grant of Rs. 1000/-
p.a. only with a princely W. B. Govt. stipend of.Bs0/- p.m. For milling plant materials
we had to go to the far away workshop of the Jadaymiversity and even for UV
measurement, we had to go to adjacent Bose Irestittiere only she was allowed to
handle the equipment. We borrowed solvents fortptaaterial extraction mostly from
the comparatively well off B.C. Guha’s laboratory the research grant of even the
Heads of Departments used to be only Rs. 1200/-.

During those hard days, she received encouragelinent Profs Satyen Bose,
Meghnath Saha, S. K. Mitra, B. C. Guha and Sir.J5kbsh and other Vice-Chancellors
of Calcutta University. Her husband Professor Bamamda Chatterjee, a renowned
Physical Chemist himself and the Vice-Principathe# then Bengal Engineering College
(now a Deemed University), Sibpur, Howrah, solidlpod by her. She in turn could
inspire and keep the morale of her students by¥Wwerexample. Nevertheless, she was a
very hard task master, never satisfied with pertorce and would never compromise
with the standard of work. “I wish to work as loag | live”, her philosophy and work
culture that she followed in letter and spirit.

4. Anandi Gopal
Anandibai Joshf{by Pooja Thakar)

In ‘lot 216-A’ of the Poughkeepsie Rural CemeteiNew York, amongst the
numerous gravestones of Americans lies the rectangmavestone of Dr. Anandibai
Joshi. The inscription tells us that Anandi Joshsva Hindu Brahmin girl, the first Indian
woman to receive education abroad and 10 obtaiediaal degree. How did she achieve
this? What were the obstacles she faced? Why didishide to become a doctor? And
what would her response be to these questions ?olday below; to give my version of
what her answers might have been, based on infammgathered by reading about her
and her times.

| was born on 3% March, 1865 as Yamuna Joshi in Kalyan, a smallntowear

Mumbai. My family used to be the land lords in tbe/n, but had lost their riches. When
| was 9 years old, | was married and my name was@id to Anandi. Before my
marriage, | could barely read Marathi. Educatiorgiols was not common then. But my
husband, Gopalrao, was an ardent supporter of widemarriage and women’s
education. After our marriage, he started teachieg This was very difficult. In those
days, a husband didn’t even speak directly to lifis iw front of others. In the beginning,
my husband tried to enrol me in the missionary sthdBut that did not work out. We
had to move from Kalyan to Alibaug to Kolhapur dmhlly to Calcutta where he was
left free to reach me.

| didn’t have much of a choice whether I liked ¢éain or not. He was my husband and
| had to listen to what he said. | was terrifiedhirh and the scoldings | would receive
from him. But once | .started learning, | was sadso able to read Sanskrit and also read
and speak English.

After my rapid progress, my husband was insistéat § should acquire higher
education. We were confused about what | shouldtwoly. But then | realized that



female doctors were a non existent facility to amman in our country. Many women,
ashamed or reluctant to approach a male doctorldwaudfer a lot as a result. | myself
had lost my infant son when | was 14. So | decithed | would like to be a doctor. Even
the subject | picked for my thesis later w&'stetrics among Aryan Hinddos

My husband tried very hard to get me admissionotmes university in America. He
even tried to pretend becoming a missionary to #mat but it invited only ridicule.
However, a Mrs. Carpenter of Roselle, New Jersgychance came to know the story
and was moved by the correspondence and wrote letéea She offered to host me in
the U.S.A. Since Gopalrao wasn't able to get atiwre we decided that | should leave
for America alone. We had to face a lot of oppositand criticism, to the extent of
people throwing stones and cow dung at us. Firedtlr many trials and tribulations, in
June 1883, | reached America and was met by myddgep mavashi (aunt).

In America there were many things that J thoughtewstrange and many that the
Carpenters found strange about me. For exampleC#rpenters found it odd that |
wouldn’t sit down on a chair when Mr. Carpenter washe room, as was the custom in
India then and | was astonished that they didnthéavery day. Other things like my
clothes, my not eating non-vegetarian food was sty strange for them. Carpenter
mavashi took care of me as if | was her own daugBtee cried like a child when she left
me at the Women'’s College in Philadelphia.

The Superintendent and Secretary of the College weny kind. They were impressed
that | had come to study from so far away, facioggety and opposition of my people.
They even offered me a scholarship of $600 fothihee years | would be there.

The first problem was the proper attire for wint€he traditional Maharashtrian nine
yards sari | wore left my waist and calves uncogeM/earing western attire, better
equipped to handle cold, was unthinkable. In spiteny husband telling me that he
would not mind if | ate meat and wore western asth was not sure he had meant it,
what with the really strange and mean letters ffom. | remembered also the verses |
had read in the Bhagwad Gita which said the bogyssa covering for the soul which
could not be corrupted. | felt if this was trueghhow would my wearing western clothes
corrupt or destroy my soul? After much debate anddering, | decided to wear the sari
like the Gujarati women wore; | would cover my wasd calves and could also wear a
petticoat inside. | decided not to inform Gopalesoyet.

However, the room that was provided to me at thkege didn’t have a proper
fireplace. The fireplace emitted a lot of smoke whi. So it was a choice between
smoke and cold! | tried to get another place, Ihat wwas not possible as no one was
ready to rent a place to a brown, Hindu girl trytndoe a doctor. After 1.5-2 years in that
place, | had started having a constant temperanaecough.

Well, living in an alien culture, weather was alwayoing to be difficult and | was
ready to face it. What was most taxing was my hndisabehaviour. After the first few
letters, his letters had taken a strange turn. Thag grown highly unpredictable,
sometimes full of love and support and most orritmes chiding and taunting me. Even
in his nicer letters, there would be one nasty cemnthat would sour everything. He
kept on taunting me that | was a free bird in eifgm land and that | had probably
forgotten my ‘poor, ‘uncivilized’ and ‘incapable’usband who wasn’t as ‘great’ as me.
On seeing an innocent photograph | had sent himrméde a remark that | appealed to



have forgotten my tradition and culture as my paths askew. | had no idea what the
cause for this nastiness was. | was doing exadtigtvme had told me to and was only
tying to fulfil his dream. But | had always founddifficult to figure out my husband.
Sometimes | used to feel that he was way below mdepéctured him at the bottom of a
ladder while | was at the top. But then the nextute | reminded myself that he was the
one who had given me access to the ladder in tsiepliace. He was my husband and my
teacher. My health was severely affected by my 8tage. After around two years in the
U.S.A., | had sudden spells when | used to feg} f@nt and get a high temperature. The
cough never left me. By the end of the three yearg, condition had worsened. |
somehow scraped through the final exams. At thevawation where my husband was
present and so was Pandita Ramabai, it was annobdimael was the first woman doctor
of India and got a standing ovation for that! Itsaane of the most rewarding moments of
my life. Day by day | grew worse and nothing waskireg. My husband then admitted
me to the Women'’s hospital in Philadelphia. | weentdiagnosed as having Tuberculosis
but the disease hadn’t yet reached my lungs. Th®doadvised to go back to India.”

The journey back home took a further toll on Andadls health as doctors on the ship
refused to treat a brown woman. On reaching Inshie, stayed at her cousin’s place in
Pune to receive treatment from a renowned Ayurvepexialist. He however refused to
treat her as according to him, she had crosseddh@daries of society. Finally on
February 28 1887, frustrated that all her achievements werevain, Anadibai
succumbed to her disease at the age of 22. Shenaased throughout India. Her ashes
were sent to Mrs. Carpenter who wanted to placentive her family cemetery in
Poughkeepsie.

Anandibai’s efforts however, were not in vain. Tostday, she is an inspiration to
Indian girls from all walks of life. She enablestosbelieve that whatever our situations
and circumstances, nobody’s dreams are unachiewaidethat each of us has the
potential to achieve whatever we wish to. Today &harashtra government has a
fellowship in her name for young women working oonaen’s health.

5. Not so quiet has flown the Iravati
Iravati Karve(by Jai Nimbkar)

The name Iravati is rather unusual, but then heslevhife was unusual. The daughter
of Hari Ganesh Karmarkar was born in Burma in 190%n he was working as an
engineer there and was named after the river Irgwad

At the age of .seven she was sent to India for @aigpto Huzoor Paga, a boarding
school for girls (and one of the first schools dits in Maharashtra), in Pune. There she
made friends with a classmate, Shakuntala Paranjggaghter of Wrangler R. P.
Paranjpye. Shakuntala’s mother took Iravati to stéth her family: this was to change
the course of her life. At this intellectual, attes household, she was exposed to a wide
range of books and people, one of whom was juddekBamn, who instilled in her an
interest in anthropology, a field in which she waswork and leave her mark. It was
during this period that she met and later marrigthkar Karve, a Professor of Chemistry
in the Fergusson College, Pune, the second sorabiMhi Dhondo Keshav Karve, one
of the pioneers in the field of women’s educatiod avidow remarriage in the country.



After her B.A. from Fergusson College, Iravati got M.A. in sociology under the
guidance of Dr. G. S. Ghurye, the founder of thpatienent of sociology in Bombay
University. Her husband, who had realized her let#hal ability, decided that she
should study abroad in order to realize her futieptial. She accordingly went to Berlin
and obtained a PhD in anthropology under the guelar Prof. Eugen Kischer, Director
of the Kaiser Wilhelm Institute for Anthropology,ugenics and Human Heredity in
1930.

After returning to India, she worked for a briefipe as Registrar of S.N.D.T. College
in Pune. Her real interest, however, lay not in dldeninistrative field but in scientific
research and the academic field. She eventuallgpaed a post in the Deccan College
Post-graduate Research Institute, and spent hae gmbfessional life working in her
chosen field under the aegis of this institute.

The main problems she addressed in her work weYlat are Indians? Why are we
what we are?” The goal she thus set for herself weag much in line with the general
aims and objects of anthropology. Specific questishe sought answers to were i)
whether more detailed cultural and physical comgjons can be established in India in
terms of historical, proto-historical folk movemsnii) What were the physical features
of the people who were responsible for the numeitus®ric and proto-historic sites
found all over India, iii) What is caste ? To findswers to such questions, her approach
was ethno-historical, perhaps the result of henitrg in Berlin. She started simultaneous
investigations in four inter-disciplinary branche®aleo-anthropology, indological
studies, epics and oral traditions, systematic igaysnthropological investigations in
various regions, and detailed sociological stutiedifferent linguistic areas,

Iravati Karve felt that instead of haphazardly tekimeasurements of the people of
India as a whole, a .systematic study of the peoplene limited region would be more
significant for finding out the racial compositiai a cultural region. She was not in
favour of taking measurements of primitive groupscaste groups. She said that, for
instance, a sample of a hundred subjects from talakéstrian Brahmins could not give
an idea of the gene pool of the twelve endogamohgastes of the Brahmins.

The two prominent Brahmin sub-castes, ChitpavasZashastha Rigvedi, are quite
different from each other, and the latter is mudbset to Marathas. She therefore
strongly advocated that sampling for the Indianybaoon should be done at the caste
level and not the caste-cluster level. This conadptaste as a unit of study and a
research tool has revolutionized Indian anthropglog

Or Karve also studied kinship terms and usages fandly organization in the
Rigveda, Atharvaveda and Mahabharata. She colledéa from Gujarat, Karnataka,
Orissa, Kerala, Tamil Nadu and Uttar Pradesh. Témults of these studies were
organized into a bookKinship organization in India(1953). This work which has run
into three editions, is a classic in cultural aoffwlogy’ and a basic source book for
scholars wishing to work in this field.

Her work brought her recognition in India and aloko8he was elected President of
the Anthropology section of the Indian Science Qesg in 1957 and was offered a
lectureship in the School of Oriental and Africandies at London University.



Her most important contribution includes a numbkebaoks such aslindu Society,
an Interpretation in which she has presented a fresh interpretatiaghe caste structure,
‘Kinship Organization in Indig’and Maharashtra, Land and PeopleShe has also
written ‘Yuganta’ a critique, in Marathi, on the Kkkbharata, which earned her the
Sahitya Akademi award. Her unorthodox interpretatad various characters hurt the
sentiments of some traditionalists, but the bookabee vastly popular. It has been
translated into various Indian languages as welhts English, and is still going into
new editions over thirty years after her deathdiiQ.

Iravati Karve died in her sleep on August 11, 187the age of sixty five. She brought
to her scholarship a combination of intellectuaégrity, tremendous mental energy and
an ability to find a rapport with a wide range @ople, and left a permanent mark on
learning and literature in modern India.

6. An appreciation of Anna Mani
Anna Mani
(by Abha Sur)

Anna Mani grew up in a prosperous family in thetestaf Travancore, a former
princely state in the Southern part of India, nawt pf Kerala. Born in 1913, she was the
seventh of eight siblings. Anna Mani s father wasvé engineer with large cardamom
estates to his name. The family belonged to theeanh&yrian Christian church; however
her father remained an agnostic throughout his life

The Mani family was a typical upper-class profesalohousehold where from
childhood the male children were groomed for highel careers, whereas the daughters
were primed for marriage. But Anna Mani would hanene of it. Her formative years
were spent engrossed in books. By the age of esgkthad read almost all the books in
Malayalam at her public library anoly the time she was twelve, all the books in Etgli

On her eighth birthday she declined to accept haril§’s customary gift of a set of
diamond earrings, opting instead for a set of Elopaedia Britannica. The world of
books opened her to new ideas and imbued in heep dense dfocial justice which

informed and shaped her life.

In 1925, at the height of the Vaikom Satyagraha reshgeople of all castes and
religions across Travancore protested the declsyaihie priests of a temple in tidey of
Vaikom to bar dalits from using the road adjacenthie temple, Mahatma Gandhi came
to Vaikorn to lend his support to the civil disotte movement. The motto of the
Satyagraha, ‘one caste, one religion, and one gochén [sic] became the rallying cry
of the progressives who demanded that all Hindespective of their caste be allowed
entry into the temples of the state. The Satyagrahe especially Gandhi’s visit, made a
deep impression on young and idealistic Anna.

In subsequent years, as the nationalist movemeanedgjanomentum and the Indian
National Congress adopted complete independencits agoal, Anna Mani became
increasingly drawn to nationalist politics. Althdughe did not join any particular
movement, she took to wearing only khadi as a syrabber nationalist sympathies. A
strong sense of nationalism also reinforced in daevillingness to fight for a fiercely



desired personal freedom. When she insisted uposuing higher studies instead of
following in the footsteps of her sisters, who gmarried in their late teens, there was
neither active opposition nor encouragement fronfamily.

Anna Mani had wanted to study medicine, but whext was not possible she decided
in favour of physics because she happened to be igabe subject. Anna Mani enrolled
in the honours program in physics at the Presidé€uatiege in Madras (now Chennai). In
1940, a year after finishing college, Anna Maniaoi¢ed a scholarship to do research in
physics at the Indian Institute of Science and a@epted in C.V. Raman’s laboratory as
a graduate student. In Raman’s laboratory, AnnaiMeamked on the spectroscopy of
diamonds and rubies. During this period Raman’sratory was immersed in the study
of diamonds because of Raman’s ongoing controversigh Max Born on crystal
dynamics and with Kathleen Lonsdale on the strectof the diamond. He had a
collection of three hundred diamonds from India akftica and practically all his
students worked on some aspect of diamonds.

Anna Mani recorded and analyzed fluorescence, pbear and Raman spectra
including the temperature dependence and polasizagifects of over thirty different
diamonds. The experiments were long and painggakhe crystals were held at liquid
air temperatures, and the weak luminescence of sditiee diamonds required fifteen to
twenty hours of exposure time to record the spettan photographic plates.” Anna
Mani spent long hours in the laboratory, sometimesking through the night. Between
1942 and 1945, she published five papers singlesaed on the luminescence of
diamonds and rubies. In August 1945 she submitexdANhD dissertation to Madras
University and was awarded a government scholafshign internship in England.

However, Anna Mani was never accorded the PhD éeghe so rightly deserved.
Madras University, which at that time formally graesh degrees for work done at the
Indian Institute of Science, claimed that Anna Mdid not have a MSc degree and
therefore she could not possibly be granted a PhByTchose to overlook that Anna
Mani had graduated with honours in physics and ateyn and had won a scholarship
for graduate studies at the Indian Institute ofeSce on the basis of her undergraduate
degree. To this day her completed PhD dissertattomains in the library of Raman
Research Institute, indistinguishable from otheuwrimb dissertations, with no indication
that Anna Mani's dissertation did not result in egcee for her. Anna Mani, however,
bore no grudge against this miscarriage of justive insisted that lack of a PhD degree
made little difference in her life.

She left for England soon after finishing her resleavork in Raman’s laboratory.
Although her preference had been to pursue reseasrcphysics, she ended up
specializing in meteorological instrumentation tagwas the only scholarship available to
her at that time.

Anna Mani returned to independent India in 1948 githed the Indian
Meteorological Department at Pune. At the departm@nna Mani was in charge of
construction of radiation instrumentation. In aegarof almost 30 years, she published a
number of papers on topics ranging from atmospterine to the need for international
instrument comparisons and national standardizasfometeorological instrumentation,
retiring as Deputy Director General of the Indiartbbrological Department in 1976.



She subsequently returned to the Raman Researtitut;msas a visiting professor for
three years.

She published two book3he Handbook for Solar Radiation Data for Indiz980)
and Solar Radiation over Indig1981), and worked on several projects for haingss
wind energy in India. Later, in the industrial suisiof Bangalore, Anna Mani started a
small company that manufactured instruments for sumag wind speed and solar
energy. Anna Mani believed that the developmentvfd and solar energy in India
required detailed knowledge of solar fluxes anddwpatterns in different regions of
India, and it was her hope that the instrumentslygeced in her factory would have wide
utility in procuring this information.

However, despite her interest in and involvemerthvenvironmental issues, Anna
Mani never saw herself as an environmentalist ffeabaggers” as she called them) who
seemed to be “always in orbit.” She preferred &y & one place.

Anna Mani had a very matter-of-fact view of herlibnd achievements. She saw
nothing unusual in her pursuing physics in an ereere it was possible to count all
women physicists in India on one’s fingertips. Shade light of the difficulties and
discrimination she encountered as a woman scieatist was disdainful of victim
politics. She actively resisted coercive gendentities which limited women’s potential
as well as posited different intellectual capaieditin men and women.

It is no surprise that Anna Mani’s is a successysto which few women (or men)
could aspire. She transcended the limited cultspalces available to her and not only
created a room of her own, and a laboratory ofdvan but a whole workshop, a mini
factory of her own.

7. Obsessed with excellence
Kamal Ranadivéby R Bhisey)

Kamal Samarth was born in Pune In 1917. Her fatheght biology at Fergusson
College, Pune and ensured that all his childrenluding his daughters, were well
educated. Of all his children, Kamal was the beght She went to a girls high school
‘Huzurpaga: the H.H.C.P. High School for girls’ astddied botany at Ferguson College.
Further she joined the Agriculture College, Puneemghshe worked on the cytogenetics
of annoneacae for her Master’s degree. Followirmgnteerriage to J.T. Ranadive, Kamal
Ranadive moved to Bombay close to Tata Memorial pHak which brought her in
contact with VR Khanolkar, a renowned pathologisl great visionary, who founded the
Indian Cancer Research Centre. Kamal worked unideguidance for the PhD degree
from the University of Bombay.

After a post doctoral stint in the laboratory ofdgge Gey who developed the Hela
cell line at Johns Hopkins University Hospital. KanRanadive returned to India and
established the first tissue culture laboratorthatindian Cancer Research Centre. In the
early 1960s tissue culture media and other readettdo be prepared in the laboratory.
To fulfil these needs Dr Ranadive recruited a teduimologists and bio chemists.

Quick to recognize talent, sincerity and integnityher colleagues and students, Kamal
Ranadive encouraged them to work in various ardéasancer biology. She strongly



believed that scientists who went abroad for pagtital work should return to India and

develop new areas of research in their perspelabaratories. A staunch nationalist, she
instilled the same spirit in her colleagues, enotigit most of them returned to work in

India, making Cancer Research Institute a renowsesdre for cancer research. Her
unique quality for allowing individual scientifi@lents to bloom, in fact resulted in the
formation of three new divisions, carcinogenese| iology and immunology besides

tissue culture.

Her work on animal models for understanding pathgsmlogy of cancer was
extremely important. She was among the first togeze the connection between cancer
susceptibility and interaction between hormones tamabur virus. The so called Indian
Cancer Research Institute (ICRC) mouse studied drydnoup turned out to be an
excellent model for work on leukaemia, breast caren®d cancer of oesophagus. In
addition to this she continued her work on leprbagteria, which eventually led to the
preparation of a Leprosy vaccine.

Dr Ranadive fondly addressed as “Bai” by her cgles and students had an
imposing personality. A strict disciplinarian, simstilled the spirit of hard work in her
students her lab was busy till late in the nighte Svas the recipient of many awards
including Padma Vibhushan and the Watumal Foundatward for her work in the field
of leprosy.

She founded the Indian Women Scientist Associa(i®WSA) with the goal of
spreading science to masses particularly women dmidren. IWSA, a hostel for
working women and a building that houses a commueeintre besides IWSA office,
continues to hold many activities even today. After retirement, Dr Ranadive worked
on the nutrition and health of tribal women andidriein in Rajur in Maharashtra. This
project was a huge success, presiding awarenesg abtrition and medical care to
tribals and training women health workers as prinfegalth care givers.

Those of us who were fortunate to know Dr Ranadlesely recall her generosity and
hospitality. Discussions would always veer to sceemew ideas, achievements and what
needed to be pursued and was relevant to the gtaimieed. | did not work under her
although my husband was her doctoral student @addacolleague. | came to realize her
total sincerity and commitment to science when wbkiged us in Philadelphia in 1969.
Before the visit, she had asked us to invite Ingliast-docs with whom she could have an
informal chat. The reason was obviously to find ibany of them would return to India.

How would one remember this somewhat private, yatmvhearted and highly
revered daughter of India? With her generosity’tegnity and obsession with
advancement of excellence in science, Dr Ranadagenan indelible impression on my
mind.

8. She was a star
Darshan Ranganathéloy S Ranganathan)

Darshan Ranganathan was born on June 4, 1941 asddpaway from metastasis of
cancer on June 4, 2001, exactly at the age of.sixty

Darshan! | often said, “You are a star!”



She was more than that. She was a comet on thei@didmrizon, shedding brilliance
at prodigious costs of energy and vanishing aafiex of her career.

In describing Darshan’s personality, | will begintly what many may consider a
hyperbole. With her expensive Canjeevram saristhadig redbindi on her forehead,
she always appeared elegant to the extent thataafeeof her lectures at a symposium in
Bangalore, a German professor commented that shaded him of a picture of an
Indian Goddess! We all laughed at that time bairk this statement in fact summarized
everything about Darshan; her great warmth, quighity, humility, equanimity and
fortitude.

Summarizing Darshan’s genius is difficult. At thené¢ of her passing away, she was
the most prolific organic chemist in India, having, the last five years, a dozen
publications in The Journal of The American Cheini8aciety, six in the Journal of
Organic Chemistry and dozens in others. Her montaheontribution to the Accounts
of Chemical Research was published, as well as mo#mr papers, posthumously. She
was elected Fellow of” the Indian Academy of Sc&sjcindian National Science
Academy and the recipient of many honours the ¢éswvhich was The Third World
Academy of Sciences Award in chemistry for her tanding contributions to bio-
organic chemistry, particularly supra-moleculareasslies, molecular design, chemical
simulation of key biological processes, synthedisfumctional hybrid peptides and
synthesis of nano-tubes, in 1999.

All these achievements assume special significapagjcularly for young women
aspiring scientists in India, when viewed from thet that at every turn in her life she
felt the impact of male chauvinism that so conttbks scientific world. She fended them
all with the invincible armour of obsession for estific research. When she came to
Kanpur, where | was a member of the faculty, themniten rules that exist even today,
did not permit her to be offered a position. Theref throughout her long stay in Kanpur
she had to hop from fellowship to fellowship and $ome periods none at all! We count
on small mercies and both of us were truly gratefulTK and the chemistry department
for permitting her to do research.

| knew from the beginning that she was better thenand was proud to share my
funds and students with her so that she could warker own problems and publish on
her own. That was all she wanted, brushed awayothler irritations and slowly
blossomed into an organic chemist who won inteomali peer recognition, even before
she accepted an independent position at RRL, Tdiwan in 1993 and subsequently
moved to IICT, Hyderabad in 1998.

Darshan was born to Shanti Swarup and Vidyavarikiiarin 1941. | have heard,
although she has vehemently denied it, that whemgoshe was quite a naughty girl
with love for singing, drawing and dancing, thedashe performed once on the teacher’s
table! Darshan received her early education in Datid secured her Ph.D. from Delhi
University under the guidance of Professor T. Rsh@dri. During this period she was a
lecturer in chemistry at Miranda College, Delhi ande to the rank of the Head of the
Chemistry Department. Her academic record was tauystanding. As a coveted
awardee of Senior Research Scholarship of the Rogaimission for the Exhibition of
1851, she carried out outstanding postdoctoral viorthe group of Professor D. H. R.



Barton. She returned in 1969, married in 1970 daadex her independent research at the
Indian Institute of Technology, Kanpur the very sayear.

Her perception of problems was truly uncanny. Sofmearshan’s most notable work
was on supra-molecular chemistry. She became advizaconjuring supra-molecules at
various shapes. These important bio-molecules rhgdsggrandization of smaller units
play an important role in Nature. Her contributido chemical education was
monumental. She co-authored several books andexajem of young organic chemists
grew up with ‘Current organic chemistry highlightsedited by Darshan and myself
(those days, | typed on a stencil and she drevstiluetures beautifully). Our life was in
perfect resonance; both of us worked unbelievalrlg lhours and each of us were mostly
engrossed in our own research areas.

For such a wonderful human being, that the endldhocame early and painfully is
indeed a cruel twist of irony. Her breast cances watected in 1997 and she went
through all the treatments including mastectomy raaiiation. She had regular checkups.
But the vicious infliction returned and in spite af possible treatments, proved futile.
She fought the long suffering just as bravely. fagsed away the very day she was born
sixty years ago and to the very day and time torthreite we were married 31 years ago!

What Darshan faced at Kanpur to pursue her reseemald continue for a long time
and one could win this battle only with determioatiA very useful strategy for aspiring
women scientists in India is to adopt the apprda&en by Darshan, who realized that
women scientists will face additional impedimenmntsl @planned her career taking note of
this rather than worrying about it. She set an gtarto emulate. Till the very end of her
life she worked very hard. Her courage and wilffight with no acrimony and with a
smile and verve were really special.

As a small tribute to Darshan’s fierce profile, Tindian National Science Academy
kindly agreed to institute a biennial lecture irr imemory to an outstanding woman
scientist regardless of the domain of researchs Tha first for the Academy to offer
encouragement to women scientists, which has besnalge.

9. The scientist lady
Kamala Sohoni¢by Vasumati Dhuru)

Kamala Sohonie was a quiet, unassuming person. rAanmf few words. To look at
her one would think that the stream of her lifeoalmust have been quiet, easy,
uneventful. It was not so, she had many hurdlesdes. Many rapids to pass, before she
could be known as a ‘Woman in Science’. That to@nvkhe had full support from her
family.

Little Kamala (Bhagwat) was very fat. She had ad@mho was a renowned chemist
and also very fat. So the young fat girl decideat $he was destined to be a renowned
chemist. Her father Narayanrao Bhagwat and hishbravladhavrao were distinguished
chemists too. They were among the first to passfrom (Tata) Institute of Science,
Bangalore. Therefore after passing her BSc (phyaid chemistry) from Bombay
University and having stood first (in first clags) that exam, she thought that doing
research work at that famous institute was a mattecourse. She then applied for
admission there and received a prompt refusal. réason cited being that she was a



woman. The illustrious director of the institutér S.V. Raman, Nobel Laureate, did not
think a woman scientist, to be research material!

Kamala refused to accept this refusal based onegehiths. A firm believer in
Mahatma Gandhi, she decided to do Satyagraha iraRaroffice, till she was admitted.
Prof, Raman granted her admission on condition fttrabne full year she would be on
probation; meaning that she could work but thatkweould not be recognized until the
director was satisfied about its quality and alsat hier presence did not distract his male
researchers from their work. Kamala accepted tterses, but one can only imagine her
indignation at them. The first hurdle in her putsifiscience was crossed (1933).

At the Institute of Science, Bangalore, she workedy hard under her teacher, Shri
Sreenivasayya. He was very strict, demanding antheatsame time eager to impart
knowledge to deserving students. After observingfbe a year, Raman was satisfied
about her sincerity and discipline. She was alloweddo regular research in Bio-
chemistry. He was impressed enough to admit laayesits to the institute from then on.
This was another victory for Kamala and through foerother aspiring Indian women
scientists.

Here she worked on proteins in milk, pulses andnegs, which in fact had important
implications for nutritional practices in India. 1936, Kamala, then only a graduate
student, was the first person to work on pulseqinst She submitted her research to
Bombay University and received her MSc degree. Slemt then to Cambridge
University and first worked in the laboratory of Derik Richter who offered her a spare
table to work during the day, where he himself wicatl night when she left.

When Dr Richter left to work elsewhere, Kamala awmtd her work under Dr Robin
Hill, who was doing similar work, but on plant ties Here, working on potatoes she
found that every cell of plant tissue also contdhres enzyme “cytochrome C” and that
cytochrome C is involved ~n oxidation of all plasglls. This was an original discovery
embracing the entire plant kingdom.

Kamala sent a short thesis describing her findihgytochrome C in respiration of
plant tissue, to Cambridge University for her Prégyiite. Her PhD degree is remarkable
in many ways. Her research and writing of the thegs done in less than 14 months
since arriving at Cambridge. It consisted only 6f t¢pewritten pages. Those of others
sometimes contained more than thousands of papesw&s the first Indian woman “on
whom the title of PhD degree was conferred”.

She was keen on returning to India, and started @btady Hardinage College, New
Delhi, 1939 as professor and head of the newly egpedepartment of Biochemistry.
Later she was Assistant Director of the NutritioesBarch Lab, Coonoor. There she
conducted important research on the effect of uitamHowever, due to lack of clear
avenues for career advancement, (which need natitbbuted to gender bias but the
possibility cannot be ruled out), she started timglof resigning. Around this time, she
received a proposal of marriage from Mr M V Sohomie actuary by profession. She
accepted the proposal and moved to Mumbai in 1947.

The Govt of Maharashtra invited applications foe thost of Professor or Bio-
chemistry in the newly opened Biochemistry Departimat their (Royal) Institute of
Science, Bombay. Kamala applied and was selectednd her tenure at the Royal



Institute, she worked with her students on nutniloaspects of Neera, pulse and legume
proteins as well as Dhan (paddy) atta. All the scisgj of her research were very much of
relevance to Indian Societal needs. In fact, hekwo Neera was started on a suggestion
from the then Rashtrapati Dr Rajendra Prasad.

Further, she also advised the administration ofAheey Milk project on improving
the quality; one can count names of many distifgrdsscientists among the list of
students she trained. Her work conducted by hetestis showed that introduction of
Neera in the diet of tribal malnourished adoles@diltiren and pregnant women, caused
significant improvement in their overall health.eSinade her students (different batches)
do this work on samples of neera taken from alr dre country. They worked for 10-12
years and always got the same results. Karnalarsoheceived the Rashtrapati Award
for this work.

Even here at the Institute of Science, Bombay,vgae kept away from her rightful
position as Director of the Institute for four fylears (maybe due to internal politics).
When finally she was given that post, Dr Derik R&h her first guide at Cambridge,
remarked that she “made history by, being the fady Director of such a big science
institute.”

In conclusion, Kamala Sohonie lived a full life.Skwas successful in her chosen
career, as a research scientist, andtaacher.

When Dr Satyavati, then Chairperson of Indian CdwfcMedical Research (in fact
the first woman DC of ICMR) learned of Kamala Soieoand her work she decided to
make amends. Shevited Kamala, who was then 84 and felicitated inesin impressive
ceremony in New Delhi. Ironically, at this cerempiamala Sohonie collapsed. What
better end could one wish for?

10. Return to the mainstream: The tortuous track
Radha Balakrishnan

In 1957, when | was thirteen, | had just enteredl 8¢ in a co-educational school in
New Delhi. The Delhi Board requited a student tangh off into either the sciences or
the humanities at that early stage. The sciencepgwas sought after because of better
job prospects. Owing to the shortage of lab spanty was restricted to students with
marks above a cut-off.

| was among them, and chose the science grouppiliheipal addressed our class,
and urged the girls who had opted for sciencewe gp their scats in favour of hoys with
lower marks. The girls, he said, were deprivingsthboys of good jobs in the future —
because the only jobs that the girls would evee tak after getting married would be in
the ‘ladle-office’ (the kitchen). | don’t remembary reaction to this sarcasm, but the
principal was merely echoing the mindset of theeBmHe presumably felt that he was
giving the girls good advice, with their future Ipapess in mind. But | had always
enjoyed and done well in the science-related stdbjiét been taught till then, and was
quite sure | wanted to continue studying science.

This was my rather tremulous entry into scienceh\ai probable future in the ladle
office looming large. | did well in the Board Exam1960 and got admission to Physics



Honours at Delhi University, a course reputed teha&lenging and among the very best
in India, Very few women even applied for it. Walkaning family friends whose sons
had taken this course opined that, as a womanuldifeel extremely isolated and hence
find the course even tougher. But as | had alwaysd physics to be interesting and
enjoyable, | joined the course, and went on to detepny MSc.in 1965. By this time,
many of the girls among my classmates in schoolcatiége were married. My parents
might have liked to see me similarly settled, bliew | wanted to do my PhD in the US,
they gave me unstinting support and encouragenTdrgy were exceptionally broad-
minded and liberal, and | am eternally gratefulniem.

| worked for my PhD at Brandeis University, andl®70 defended my thesis (one of
the very earliest studies of quantum crystals)endffects of helium four impurities in
solid helium three. My adviser, Prof Robert Lang&/e me constant encouragement and
full freedom to try out my ideas and also offeredatrange for a postdoctoral fellowship
in the US. When | told him of my decision to retdindia, his prescient words were:
“As a woman physicist, you will need to producedsvias much work as a man to get
half the recognition. The prejudice and chauvinghmany men (no matter where they
are from) towards women physicists is appalling.shall not describe the struggles
during the decade that followed in trying to stastivee in theoretical physics by
publishing papers from home, while coping with iregschildren and the formidable
difficulties encountered in finding employment coemsurate with one’s qualifications,
without breaking up the family.

Let me ‘fast forward’ to the 1950kam sincerely grateful to Prof. P M. Mathews, for
enabling me to work at the Department of Theoretiaysics, University of Madras,
from early 1982 to early 1987 as a Research Asso(EZSIR and UGC), and to Prof. E.
C. G. Sudarshan, (then) Director, IMSc, for his mp which led to my permanent
position there in early 1987.

Around 1980, | had started studying nonlinear phegrea and solutions, and this
became my major research interest in the succeediags. At IMSc, | worked on the
applications of solutions and the inverse scatternmethod to classical and quantum
magnetic chains, super fluid helium, geometric phasssociated with moving curves,
etc. |1 got Fulbright grants for visits to Los Alamdational Lab, became a Senior
Associate at ICTP, Trieste, and held CNRS visipingfessorships in France. | have had
the opportunity to collaborate with physicists fr@hina, England, France, Poland, and
the USA, in addition to colleagues, students anstdmxs in India. From the 1990s, |
have been studying the deep connections betweehnearty and the differential
geometry of curves and surfaces. | received theilTBadu Scientists Award in the
Physical Sciences (1999) for this work, and INSRfessor Darshan Ranganathan
Memorial Lecture Award (2005) for original and pearing contributions in nonlinear
dynamics.

In spite of setbacks and grave disappointmentslifeias a researcher in physics has
been extremely enjoyable. After my formal retiretien2004, | am actively continuing
my research at IMSc as a CSIR Emeritus Scientiger @he years, things have changed
considerably, and for the better. The RA schemeth®fCSIR, UGC, etc. serve a vital
purpose. The title of this article has been ingplvg a recently-introduced scheme of the



DST, offering fellowships to women scientists watltareer break who desire to return to
mainstream science.

To all those talented young women who love phyBigsare hesitating to take it up, |
have this to say. People like you are needed toghn new ideas to solve the many
fascinating and challenging problems in diverseasuaf physics today. Motivation is as
important as innate intelligence to succeed intoreaesearch. When the going gets
tough (as it surely will), hold your head high, Wwanard, and do not give up! Take
inspiration from the heroic lives of Sophie Germaida Lovelace, Sonya Kovalevskaya,
Marie Curie, Lise Meitner, Emmy Noether, CeciliayRa-Gaposchkin and Maria
Goeppert-Meyer.

The joy that one derives out of original reseatobyever small one’s contribution
may be, cannot be explained in words. It has texperienced.

11. Why | became a scientist
Bindu A Bambah

Environmental influences play a crucial role in wanis participation in theciences.
The stress on mathematics and science in schopérisaps the earliest influence in
choosing a career in science. The men and women tedch girls influence their
perception about whether or not women can be ssftdes science.

| was very lucky because | bad a number of positive models in my school years by
having teachers who were very encouraging and whakened my scientific
perceptions. The first contact | had with the stfienmethod was in 1967, at the age of
10, the year when Dr. Christian Barnard perforniefirst heart transplant. Our teacher,
Ms. Jessica Keller, an avid science enthusiastudioa pig’s heart into class and
explained the procedure to us. It was truly amaZiingn, in 1969, the first moon landing
occurred and we were taken to see the moon rodkswbrld of outer space inspired me
to study the physical aspects of nature.

Later in high school, our physics teacher, Sistercent, introduced us to quantum
mechanics, with all its scientific mystery. Our otistry teacher, Mr. Pyaara Singh, told
us the tale of Kekule’s snake to explain the stmecbf benzene. | am truly indebted to
my teachers for not having any gender bias, fongfour spirits and telling us that we
must unite to fight for our rights and march ohttie goal is won. Now, when | look at
the materialism that has penetrated all walks f&f &nd also at the exam-oriented
education of our students, | feel that we must reeh dedicated and inspiring teachers
in school.

I never had as much fun with science as | had dumyg school years, thus when the
choice of a career course was to be made | kneanted to study science.

After much deliberation, | decided to join the igtated physics course at Punjab
University in my home town, despite the fact thaedo my success in the National
Science Talent Search Examination | had offers ftoenBirla Institute of Science and
Technology (BITS), Pilani and the Indian InstitweTechnology, Kanpur to join their
integrated programmes. This was the first decisiamy life prompted by gender. | must



admit that having been in a girls’ school | wasmad by suddenly having to compete
with men.

This was perhaps one of the many acts of cowattateoccurred during my career. It
is because of these acts of cowardice triggeragebger issues that | did not fully live up
to my true potential as a scientist. Here | wash@amours student, with a tank among the
top ten in the country in the science talent exand | took the soft option of living at
home and going to college, when | could have garysvhere. Was it my choice? Or was
it the fear psychosis engendered in young girl®lysociety? One thing | do know for
sure. If | had been a boy with the same talenesdldoubts would not have arisen, and |
would have ventured out more confidently into tbhenpetitive world of science. Luckily
for young girls nowadays, the situation has changéa elite institutes have become
gender-even and the doubts which | had, | hopenatenger an issue

My aim was to do mathematical biophysics, but | hatlcounted upon the pull of the
strange and wonderful world of elementary particledMSc, | had the fortune of having
two really inspiring teachers. Dr. Jatinder Bajagl@&rof. M. P Khanna, who were full of
enthusiasm about fundamental particle physics,a$ & glamorous and exciting world
and | was drawn into it. It had all the mathematiseecision and complexity that |
instinctively liked. It was abstract as well as urat, so | decided to do a PhD in
elementary particle physics. What | did not reaiiaes that with my basically fearful but
competitive nature, | was entering the most cuodhand exacting field in the world. It
was a jungle out there and | was a small town bampered by years of fear-
conditioning, ill-equipped for this beautiful buamigerous world of elementary particles
and the male domination in the field. | enteredWméversity of Chicago, with a big chip
on my shoulder and a big ambition to do elemenpasticle physics. | was the only
woman in the freshman class. | was surrounded gglyricompetitive young men, who
did not take me seriously at all. | did, howeveayd the opportunity to work with the
renowned physicist, Prof Yoichiro Nambu, He wasyvespirational, albeit formidable,
and | learned a lot from him. | could have learnagch more had | not been coping with
the problems of being a woman in a man’s world.

For the first time, | felt that the speculativeunitve type of woman was less likely to
succeed than the silent unoriginal type. There thasoverwhelming feeling that the
flexible all-round intellectual woman was not toughough to bear the toil of scientific
research. My love for physics and keenness to phbyaicist were in constant conflict
with my need to fit in and have a healthy soci&.liin the end, in spite of many
opportunities to do research in the United StatéS)( | decided to return to India,
because | felt unable to cope with the social pressof being a woman in physics in the
US. It really was difficult to be an acceptableestist and an acceptable woman at the
same time. It is very difficult to gain acceptartoethe “boys’ club” in physics. If a
woman had to do well it is better to be a followlean a discoverer, was the message |
got.

In India, | felt while there was not such overtalisination against women, there was
a subtle one. Men were the leaders, but women wéte well-represented. They rose to
a certain comfort zone and then did science withat zone. It was conducive to work
this way, until one reached a certain stage andddbat the competitive urge had died
away. Unlike the US where the few women in sciesigeported each other, in India, |



found that women in physics did not unite, but cetef against one another There was
and is no “sisterhood’ as in the States, perhapsaus= a woman here vies for
acceptability by the male community. It is veryfidillt to defend women’s competence
if the person bringing you down is another woman.

| have recently been influenced by a question adkediophysicist Evelyn Fox
Keller. How fat is the nature of science bound uthwhe masculine ways of thinking
which engendered it, and can science be truly usateand objective if it is so
conceived? Now, it is my opinion that both gended acience are socially constructed
categories. Historically, the stronger conjuncti@s been that of science and the socially
defined masculine attribute of reason, as opposetthea socially constructed feminine
attribute of emotion. We have to shift our focusl @eknowledge the need for diversity
among scientists, the key to which is gender.

Theoretical physics is mathematically neat; it expd the world around us in a
fundamental fashion. It would be enriched if momven were prompted to study it. All
the gender-biased adversities have made me stranggreven more ambitious to
succeed, and | do science without regret or apolbdype my experience will help
young girls faced with the same choices. They shgol out there, support one another
and seize the day.

12. Full faith in myself
Meenakshi Banerjee

I had my schooling at the Irish Convent, LoretoAsansol, West Bengal. Perhaps the
earliest memories | have of myself as a very ddtexdhchild with a deep appreciation of
and inquisitiveness regarding nature although maetstanding most of it at that tender
age. The most cherished moments of my childhooe wWeyse | spent in the big garden |
was fortunate to have, gazing at a flower or seéngginsects hovering around it and
wondering what was going on. It was probably tlaiscfnation and passionate desire to
understand that led me to almost decide that | e¢atd study on these lines though | did
not know exactly where it would lead me. At thaeathe scientist in me was already in
the making, deep in my mind.

Throughout my school career | enjoyed my studiasj&s, music, dance, and debates,
and won many prizes but the curiosity about nateneained with me. After school I did
my intermediate in science from Nirmala Collegené&a University and then enrolled
for my bachelor’'s degree at Women'’s College, Baméfiadu University where | studied
Botany. | went on to do my Masters in Botany frdme C.A.S, at the same university. |
came across cyanobacteria in my special paper lasdrésulted in my becoming a
cyanobactcriologist.

| began with nature in general but ended up stugihe tiny but beautiful blue-green
microbes! | worked for the PhD with Prof. H.D. Kumand joined Bhopal (now
Barkatullah) University as a lecturer immediatefyeaPhD and have been there since.

My parents’ support was a primary factor in faaiiihg my education right from the
start. They encouraged me to pursue a differeatdibbably because they knew | was
different although | may not have known it at thate. Unlike other women of my
generation, | did not have to choose between famgbponsibilities and career. My



parents never asked me to do anything against ralgesj being aware that my studies
and later career constituted happiness for mesd edalize that they made many small
and big sacrifices to make my sailing smooth amdetore, for me, the greatest pleasure
was not what | achieved but to see the happinessyiparents’ eyes at each and every
success of mine. My elder brother’s selfless supportimes of need and his deep
affection and appreciation that | have always esgognd am still enjoying has been a big
additional factor.

As a professional | enjoyed young investigatorsngsdoctoral students, who trained
in my laboratory and are scattered throughout tbddatoday. International fellowships
and awards, research, extra curricular activiaes, music have helped me to convert all
disadvantages into opportunities, to learn fromnthend to grow stronger within. |
cannot say that my life has always been smootingaibut nobody’s is. | have always
met challenges with faith in myself. Perhaps melsteletermination and confidence in
myself right from the start, immense self resppoigressive aggressiveness and honesty
in my endeavours, creative outlook and a wish teeca niche for myself, and above all
a deep desire to be different in a good way anadstat in a crowd, have sustained me
throughout my career. The constant blessings oAtimeghty and of my parents, who are
unfortunately no more here to relish my success gie unforeseen courage at times of
need.

| do not know what the future holds for me but IlWweep on walking the path that |
have chosen for myself because | believe thateaetid of the day | should be happy to
reflect on a useful, glorious life well lived. Adhght | would like to share with the
women who are about to choose a career in scientat nothing in life is to be feared.
Everything is only to be understood if you realypeir potentials go ahead fearlessly with
full faith and confidence in yourself because lid&t, and you should too, that the sky is
the limit, but you have to fly to understand théghés you can reach.

13. How | became a biophysicist
Manju Bansal

An important milestone in my journey towards beaogna scientist was my father’s
decision to give up a cosy lecturer’s job in Hagdo accept an uncertain contract
appointment to teach English in far-away Hyderabdtere he had to move along with a
young wife and three small children. The cosmopnliatmosphere and increased
competition in a large school did wonders for erdivagn my interest in studies. Every
time | did well in an examination my father rewattdme with gifts of books and thus
nurtured my lifelong passion for literature.

| do not remember exactly when | decided to studgree or even think of it as a
career option but one incident during my high st¢hdsys does give some indication.
The all girls’ school where | was studying decidedwithdraw the option of offering
higher mathematics as an elective .subject. At fidid not realize that the number of
maths classes had been reduced and we were beglg tanly basic mathematics. When
| became aware of the school’s decision, | was wg@set and though not keen to study
engineering, still insisted that | should be allowe study higher mathematics and not
biology. | was all set to leave the school but ssmpgly the principal relented and



arranged for a special maths class exclusivelynfer and a fellow student who had
similar interests. Today, such consideration frowm head of a premier school would be
unthinkable.

Ironically, though, within aew months | had to shift to a school at Dehradon f
personal reasons and | found that due to the eashents, | was now lagging behind in
the maths class. | requested the maths teachdreahdéw school to give me extra
coaching but this exceptional man, after talkingrte a couple of times and observing
my performance for a month, actually refused anedsne instead to try and solve all
the problems in [he book myself. | was to approlich only if | got stuck with a really
difficult problem. At that time | was hurt and aggbut | later realized what a wonderful
piece of advice it was and what a great complintkist unusual teacher had paid me.
This helped me score good marks and also inculdatede an abiding interest in the
problem solving’ approach.

The next major event was my reckless decision tdapspecialization in biophysics
for my master’'s course, instead of the more popsitdid state physics of even more
glamorous nuclear physics. Biophysics was introdubat very year and, as is usual in
Indian universities, without much preparation. Werevhowever lucky to have a couple
of enthusiastic teachers and access to some gaud.bdhus, after having strenuously
objected to studying biology at school, | found elfghoroughly enjoying this new
found subject, although still uncomfortable wittsskcting frogs to study their muscle
contraction. What appealed most to me was the gagrét happy marriage of biology
with physical science!

My admission to the Indian Institute of Science @lmctoral work at the Molecular
Biophysics Unit thus seems to have been the culimimaf a predestined goal. Here too
| was fortunate enough to work with stalwarts IReofessors G. N. Ramachandran and
V. Sasisekharan. These two brilliant scientistshwdompletely divergent personalities
taught me the meaning of real research - not jaspursue the comfortable and
non-controversial ‘me too’ science but to questibe accepted dogmas even when it
leads to uncomfortable situations.

| was also fortunate to get a feel for the impactanf basic research in understanding
real-life human diseases, while looking for a bgial role for the hydroxyproline
aminoacids in the protein collagen (for my doctosark under Prof. Ramachandran).
Even more exciting was the post-doctoral reseaiitth Rrof. Sasisekharan, exploring the
possibility of unusual structures for DNA, at a ¢éinvhen it was blasphemous to even
think about it! The idea that a structure othemtlize celebrated Watson-Crick double
helix actually exists and plays an important roléhe biological function of DNA is now
fairly well accepted. It is with no small degreesattisfaction that | look back on the last
thirty years and sincerely feel that our work haaden some important contributions
towards a better understanding of this basic ugldilock of nature.

14. Science is fun every single day
Sudha Bhattacharya

Migrating from a small town in the Punjab, aftedigis partition in 1947, my mother
landed in New Delhi as a young bride. Months obblp turmoil followed, during which



the future appeared grim and uncertain. But afierdust and hatred had settled, my
mother began to slowly realize the great potentidépendent India seemed to offer in
the field of education. For one thing she obsetede ‘Madrasis and Bengalis’ around
her who were so highly educated- yet led such ‘Bilpves and she secretly resolved
that her children must get the best education. Bat ¥ that needed money, which was
hard to come by. And so it was that my father foumhself willingly spending a
substantial part of his salary on sending his céildo top-of-the-rung ‘English-medium’
schools rather than the free-of-cost neighbourtsabaol.

In high school, science and maths came naturallynég and | easily scored high
grades. | was a very dreamy girl (still am!). | wast driven by ambition and drifted
merrily along. Since | was scoring well (even bettgan many of the ‘Madrasi and
Bengali’ girls in my class), my mother was satidfi€lowever, | had no personal goals-
no thoughts for my future. My mother, on the othand, did have a goal for me. She
thought | should do my BSc, BEd, take up a teaciobgand get married. | can’t blame
her. In a family where most of the boys, not to tieengirls, didn’t enter college, that
was ambition enough. In any case, she had neved béa PhD.

Whether it was the way science was taught in s¢hamoiny own dreaminess, or my
mother’s emphasis on scoring high marks), | moréess looked at science as a subject
to score highly In, father than as a source of veoment or of creative joy. It was only in
class eleven, when we were introduced to genetiusdthe DNA double helix, that | felt
myself participating in the thrill of scientific stovery, of not merely accepting the
formulae laid down in the text book, but of stogpio wonder and question. However, |
still never imagined myself becoming a practicicgestist.

My first realization of how timid | was in my appch to life came when we attended
our first National Science Talent summer schoolemhwe met the contingent from
Mumbai. These students had much better exposuretii@aDelhi group; they had met
internationally renowned scientists visiting Mumlbar lecture tours; they knew about
the thrilling discoveries in molecular biology, amndccurred to me that it was within my
grasp to explore more challenging avenues thanasdleaching. At the same time, |
realized the blunder | had committed in selectintpby as my subject of study in BSc.
(Hons). Since my heart was, by then, firmly set rmaplecular biology | found it
impossible to reduce the beautiful and myriad d&féiation processes in plants to mere
‘life cycles’ to be mugged up.

Relief arrived in the final year of BSc, when wet gm excellent and charismatic
professor to teach us plant physiology. You cowdsg electrons getting energized by
photons of light impinging upon chlorophyll. It wasrticipatory teaching where, apart
from being informed of the established facts, weensdso made aware of the grey areas,
which required further research to get illuminated.

As far as | was concerned, school teaching wasitidfy fading into the distance. A
new ambition to do research in molecular biologyswaking root, without my
consciously realizing it. But that meant gettingrégkion into MSc biochemistry. In the
whole of New Delhi only two institutes offered thaturse - The All India Institute of
Medical Sciences, and Indian Agricultural Resednshitute, and both admitted only one
or two students each year in this subject. As lwokld have it, that year, 1971, AIIMS



decided not to admit any student to this courseth@b left only IARI, which had two
seats,

My mother refused to let me try for admission tstitutes outside Delhi because she
was preparing to look for a groom for me. She we=sady upset with me for vetoing her
idea of opting for BEd. Nor wishing to rock the bdarther, | decided to prepare really
hard for the IARI interview, and as is usually tase, when you really want something
you get it. Getting admission into the I. I. Scodhemistry course at IARI was the final
turning point. Excellent teachers instructed usstate-of-the-art molecular biology,
molecular genetics and enzymology.

Meanwhile, pressure was building at home to irgtille process of arranged marriage
- for which one had to get photographed in a slytaliractive pose. That was the first
time my mother heard of my plans to do a PhD. Arstliterally broke loose. The same
mother who years ago had resolved to give her irilthe best education now declared
that enough was enough! My father could understapdiesire for a career, but he was
branded as most impractical in these matters. Algtiarguing with my mother was not
an option. Knowing how much she had sacrificechm prime of her life to give me the
education | could easily have missed, | had notrigtbreak her heart. At the same time,
growing up at the peak of the feminist movementabwalmost obliged to withstand such
pressures. The only path left to me was passivsta@se- an otherwise arduous route,
but one that becomes easy when you develop theideowck that arises from
understanding your innate strength.

So, with a bit of ‘Gandhigiri’ | managed to stalyrmother’s attack and completed my
PhD. Meanwhile, slowly | tried to convince her tl@atvoman’s place in the world was
not the same as before, and that marriage waseatltimate goal of life, with the result
that when 1, still unmarried, set sail for the UvBth a postdoctoral fellowship she was
no longer worried about my future. In fact, two rgekater she herself stepped out of the
house to work for a voluntary organization that batlup schools for slum children.

In retrospect, my mother did me a favour by offgriasistance. It toughened me and
prepared me for further challenges. The most diffichallenge was when | myself
became a mother. In whose care could | leave mgiydittle daughter and go off to the
lab? The absolute and unconditional support of ogband, himself a scientist, and also
a collaborator by that time, was a big help. Yet,Had his own immense pressures to
bear. We had just moved to a new job, in a new eityl were new parents. We worked
in shifts for almost a year until we could find @iable day care. However tough the
going, our research had become such an integralbpaur lives that one could hardly
imagine life without it. That was my sustainingder

Earlier on, during my PhD, | had realized how ludkyas to get into scientific
research. The power, however infinitesimal, of hgpio comprehend how life processes
work, was to me a soul-elevating experience. It asting that one could lead a whole
life in such pursuits. One could have fun evergkrday- if not with one’s own research
findings, then with new discoveries coming fromestilands. Even the frustrations one
experienced almost on a daily basis were part efftim, because finally when a new
experiment worked, it was the purest form of joy.

My personal take on scientific research, after hgwlabbled with it for that many
years, is that if fame and wealth are what you efrem a career in science you are



asking for too little. For when science is pradfite its pristine form, it has the power to
elevate you to a finer level of existence- one whéruth is absolute and the narrow
limits of human perception are duly acknowledged.

So to the young women choosing a career in scidngeuld say (borrowing from a
popular ad) - When it comes to Science, be demgndiecause you are worth it!

15. Geomagnetism gave me my bearings
Archana Bhattacharyya

Among the people that | knew an acceptable careacience, for a woman in the
1960s, would be teaching in a school or collegdeAst char allowed for long vacations,
which coincided with school holidays! However, goteaching career or even joining the
highly coveted Indian Administrative Services (1AB)was not necessary to study
science. Therefore, my wish to move from a girlshaol where no science (except
‘domestic science’) or higher mathematics coursesewoffered, to another where |
would be able to study these subjects, was notugaged initially. However, my love for
mathematics prevailed and | was eventually alloteechange my school.

| was fortunate to take up_ the study of scienca &tne when the government of
India had just started to offer scholarships inargdaduate and postgraduate studies in
basic science. As one of the first batch of allidndcience talent’ scholars, not only did |
get a good scholarship throughout my BSc and M§s dathe University of Delhi, but
also had the opportunity’ to attend summer schooha Tar a Institute of Fundamental
Research (TIFR) and Indian Institute of ScienceSd)l This kind of exposure
strengthened my feeling that | would enjoy a reseaareer in theoretical physics. For
my PhD at North-western University in the Unitect8s, | worked on a problem in
condensed-matter physics. This gave me the opptytio experience the joy of
travelling into uncharted territory and deciding mown trajectory, which | think is the
ultimate reward of a research career in scienagwdrnch cannot be measured in terms of
monetary benefit alone.

A couple of months after | defended my PhD thesig, daughter was born, and |
decided to take a break, because | felt that | nedscapable of doing justice to a post-
doctoral position at a good university and handangmall child when my husband, also
a physicist, was starting his second post-doct@saignment prior to entering a difficult
job market. A three-year break immediately after fhyD made me open to the idea of
taking up research in an interesting area of plydiierent from my PhD research topic.
That is how | discovered the Indian Institute ofo@mgnetism (11G), a small institute
tucked away at the southern tip of Mumbai its pmuky to where my husband worked
and where we would live certainly made it a moteaative option and in 1978 | joined
IIG as a research associate. | was so thrilled thi¢hidea of getting back to a research
career in physics that | did not even find out befining IIG that a research associate
was not equivalent to a post-doctoral position. Eesv, to my great delight, | found that
there was much more to geomagnetism than the naggested. Physical processes
occurring deep inside the Earth, in its fluid outere, as well as events on the Sun leave
their signatures on the measured geomagnetic fidid. influence of the geomagnetic
field on the electrodynamics of the ionized part Edrth’s upper atmosphere —



ionosphere and magnetospheric plasma - creates@denfal natural laboratory to study a
variety of plasma instabilities.

In the early 1980s, | was asked by the then DireofollG to initiate a study of
‘ionospheric scintillations’ using digital data.tAbugh this phenomenon, which involves
scattering of incident radio waves by in homogeeiin the ionosphere caused by
plasma instabilities, was being studied in Indimgsinalogue records, no Indian scientist
was working on the theoretical aspects.

With my interest in theoretical problems related to ion@splscintillations, began my
solitary journey into the intricacies of thsubject. An opportunity to work at the
University of lllinois in Urbana-Champaign durin86-88 proved to be a turning point
in my career, as it brought about internationalostpe, and on my return to India, | was
able to chart out my area of research much mosdyftban was customary for scientists
at my level in 1IG those days.

Around this time | found that though geomagnetusr variation models were being
used to obtain fluid flow on top of Earth’s fluiditer core, no attempt had been made to
extract additional information from secular accatem of the main geomagnetic field,
which became available after regular satellite plz@®ns of the geomagnetic field
started. Using secular acceleration models, | egéich the radial gradient of the
unobserved torroidal part of the main geomagnétid fat the core-mantle boundary, an
important component of the geodynamo. This givesidma of the broad range of
problems that the area of geomagnetism has to. offer

My study of plasma instabilities in the equatoi@hosphere, which have particular
relevance in our region from the point of view dfeir impact on space-based
communication/ navigation systems, such as the &lBbsitioning System (GFS) and
which form an important component of ‘space weatlmmtinues. Transient events on
the Sun such as coronal mass ejections, underircectanditions, affect earth’s
magnetosphere giving rise to magnetic storms amdsgarms and to changes in the
ionosphere. A major goal of a number of internatloprogrammes today is to make
predictions of space weather. ‘Climate and Weatloer the Sun-Earth System’
(CAWSES) is one such programme, with which | anolaed.

As Director of 1IG since early 2005.1 now have tvdte considerable time to science
administration, a redeeming feature of which i¢ theave been able to broaden the scope
of research at IIG. If | had to do it all over agali would definitely be more proactive in
planning my career. | am happy to see that youngevotoday have more well-defined
goals.

16. The enthusiasm of a novice
Rajani A Bhisey

| was fortunate to have been born to parents whigedy participated in the struggle
for India’s independence and were also academicaignted. A few years after release
from rigorous imprisonment, my father became irdexé in the synthesis of textile dyes
that until then were imported. In our home thers wahemistry table at which my father
used to work. He let his kid smell harmless orgathiemicals, and amused her by
showing change in the colour of phenolphthaleipraftwas added to an alkali. This was



my first fun-filled acquaintance with science. Athsol, what | really liked was
languages, and algebra. After passing the highaalamination with distinction, an
aptitude test suggested by my father resulted iropting for science. Readirgicrobe
Huntersa book from his collection led me to opt for Micialogy for BSc degree. In
1960, when | passed BSc examination, the UniversitBombay did not offer MSc
courses in microbiology; therefore | had to thirilobtaining MSc degree by research.

The knowledge of electron microscopy obtained dumy fascination with the world
of tissue cultures described by a senior doing BSbe Cancer Research Centre, helped
me gain admission for research there, which walsemme my vague throughout my
life. The institute provided highly charged acaderanvironment and also the joy of
mastering unknown techniques. But there was tinmmerdoreational activities as well.
Raju Bhisey, a young, bright research PhD fellovs way badminton partner. He won
my heart but not many badminton matches.

My master's work lingered on, in fact there washiag we could do at the Ultra
structure department for a couple of years, ad 862 war with China had impoverished
the country and there was no foreign exchange abdailfor purchasing chemicals and
simple accessories like grids, required for doitecteon microscopy. After obtaining
MSc degree in 1965, | was recruited as a Scienfifisistant at the Cancer Research
Institute. The job provided a little more money dnehs also allowed to register for PhD
degree. Around that time, my husband obtained tis&ipn of a postdoctoral associate at
the Institute for Cancer Research at Fox Chasad&#phia, USA. Naturally, our son and
| accompanied him to USA. This resulted in a brieagursuing my doctoral work. But |
used the opportunity to gain expertise in differaspects of electron microscopy. In the
laboratory of late Dr. Jerome J. Freed at Fox Cl@eacer Centre, | looked at the cell
surface of cultured cells by doing histo-chemisttyultrastructural level. Regrettably,
nearly 2 years of hard work failed to produce sigyificant results.

After returning to India, | worked hard and obtalrfehD degree under the guidance of
Dr. Mrs. S. M. Sirsat, a pioneer in electron mic@sy. Soon came the time for
developing my own area of research. My intentiors i@ explore the mechanisms
involved in skin tumour promotion, and environméntarcinogenesis in the hope of
understanding how some benign lesions develop eogigss to cancer in humans. | soon
realized that animal models needed to be develdpedietermining whether certain
products of common usage suspected to cause cantemmans are carcinogenic in
animals. | concentrated on the development andactexization of a mouse model that
would be sensitive to skin carcinogenesis. Sevgealrs later with the help of my
colleagues we could use these mouse strains tordgrate carcinogenic potential of
chewing products such paanmasala and gutkha.

Yet another opportunity to diversify came along wiigr. M. G. Deo, then Director
CRI, gave me the responsibility of setting up aajexicity laboratory. The idea was to
develop expertise in monitoring gentoxic hazardsragthe people exposed to hazardous
chemicals. Technical expertise had to be acqumedalssessment of human exposure to
chemicals, cytogenetics, and genotoxicity assaysul&neously, | had to identify a
target population that was highly exposed to gexotagents. | decided to study the
health and genetic hazards caused by occupati@pakere to tobacco among workers
who are exposed to exceptionally high levels oatmo dust and volatile components.



With the enthusiasm of a novice, | took the shamite to the Indian Tobacco
Company for monitoring workers in their cigarettactbry. My visit was totally
unsuccessful. | was back to square one. We fouastdhtximum amount of tobacco dust
was inhaled by the tobacco processors, the majoeiyg women. Having identified the
worker population in Nipani in Katnataka, | testad logistics with a field study, with a
base camp in Shivaji University, Kolhapur. It wdsvious that maximum amount of
tobacco dust was inhaled by the tobacco procesgmsnajority being women. Having
identified the worker population, and chalking ayprogramme, the question was where
could we conduct our laboratory work? Upon my regiuthe vice chancellor of Shivaji
University kindly allowed us to set up a tempordaporatory at the Department of
Biochemistry, Shivaji University, Kolhapur. The Iflestudy tested out logistics, and
patience, yet it provided much satisfaction from ihteraction we had with the workers.
Out efforts in two tobacco factories lasting mohart a decade indicated thiaidi
industry workers incur considerable genetic danegéare at high risk for development
of respiratory diseases and cancer. In this casglscontacts and concerns | had, helped
me identify the worker population.

Simultaneously, experimental work using animal/ cellture and human material
provided clear evidence that tobacco addicts absusyhcco mutagens and experience
oxidative damage to macromolecules. However, tladityeis that among millions of
heavy tobacco addicts, only some develop cancerwbtk on genetic polymorphism in
tobacco metabolizing enzymes led us to demonsthatieheavy chronic tobacco users
who lack the GSTM1 gene that encodes the carcindgeoxifying GST mu enzyme are
at high risk for oral cancer when compared to theke have the allele. Once again my
students made me proud when this data was selbgtede International Agency for
Cancer Lyon, France as one of the véew large and conclusive studies for meta-
analysis of the link between this gene and heacdhacll cancer risk.

My husband and | worked in different areas of carwet debated and discussed
scientific issues. The atmosphere was academicrah@ame. Our children too imbibed
our love for knowledge. | had wonderful colleag@esl the Cancer Research Institute
provided valuable infrastructural strength. | owktato my students; from each one of
them | learnt something valuable, our group disicuss brought forth new ideas and
guestions. | must confess my tremendous gratitodards my less fortunate sisters, bidi
rollers and particularly tobacco processors wittomhl could share home madakri
and vegetable in terribly dusty atmosphere whiay thatiently suffered. Without their
support and that from innumerable people, humatiesuve made would not have been
possible.

17. The excitement of colours and scents
Renee M Borges

“Out of a swarm of bees, one-fifth went t&kalambaflower, one third to a plantain-
flower, and three times the difference of thosedd@-eyed one, t&utaja flower. One
remaining bee tempted at the same time by the swleat jasmine and a pandanus,
hovered and wandered in the air; tell me, belowad, number of bees.” Fromhe
Lilavati of Bhaskaracharya



From Bhaskara’s data, thketaja-flowerappears to be the most attractive (six bees out
of fifteen go to this flower). Bhaskara’'s probletsaimplies that the sensory modality
being used by the bees to approach the flowertonal fscent, although this is made
explicit only in the case of the one confused e thovered and wandered in the air”
tempted simultaneously by two equally attractiwedl perfumes. This could have been a
description of an olfactometer experiment on a petpan of wasps, ants or bees being
conducted in my laboratory, except that we wouldvkrithe number of test organisms in
advance and the unknown quantity that Lilavati wooéve to determine here would be
the preference of the insects for the scent of different simultaneously available
flowers. My current work on the chemical communimatbetween plants and animals
would offer Bhaskara many contexts for the compmsiof complicated mathematical
problems.

| am a strong believer in instinct. It was instititht made me realise when | was very
young that the only subject that could hold myrdte was the natural world. Having
been born into a family where medicine was an ingmrvocation, this fascination with
the natural world translated into an early desirbécome a veterinarian (around the age
of seven). My indulgent family responded to my resjufor a dog, and my dog and |
grew up together, providing me with insights intoraal behaviour that have helped me
in my professional career.

Intellectually, | believe my greatest developmesdkt place in the first two years at
Saint Xavier's College, Mumbai. | joined a CreatviGroup formed by the ever-
enthusiastic Jehangir Mistry, a teacher in the RByBepartment. Our small group of
sixteen students, drawn from diverse disciplines iaterests, bonded immediately, and
collaborated on science project - that culminatecn exhibition. The atmosphere of
freedom, excitement and joy in the learning prodkas | experienced here is something
I have attempted to retain all my lire. | consenfly decided to do a Bachelor’s degree
in zoology and micro bio logy in the same college.

Another important event in my development was jajnihe Bombay Natural History
Society (BNHS), which was a haven for the serianataur naturalist and the committed
professional. During my BSc, | spent evenings wagkwith Humayun Abdulali at the
BNHS, on the bird collections of the Andaman anddWar Islands. This gentleman-
naturalist frightened off people with his penetrigtguestions and caustic humour, but he
and | got on famously, and | learnt much aboutrgdie rigour from this seventy year-
old man. | got to know Abdulali’'s cousin, Salim Akt whose suggestion and under
whose supervision. | wrote a series of popularckedi on ecology and evolution while
pursuing an MSc in Animal Physiology at the Inggtof Science in Mumbai. | admired
Salim Ali for his wit, passion, and uncompromisstgving for perfection. Nothing was
ever good enough for him.

By this time, | “*knew” that | wanted to make a carén ecology and evolution. | also
realised that | could not do this in India. | deszido join the University of Miami, Coral
Gables, Florida, where | received a Maytag PhDokedhip and the opportunity to work
in their extremely successful Tropical Biology pramme. The Miami experience taught
me scientific independence because graduate studeut to write their own grant
proposals and obtain their own research funds. Whis especially true for me, because
my PhD supervisor, Ted Fleming, worked on bat—pliatéractions, and | was not



inclined to study bats. However, Ted gave me feae, land with my now, more focussed
interest in plant-animal interactions, | developegroposal to study the relationship
between phyto-chemisrry and food choices in thebilerous Indian giant squirrel
Ratufa indica.But | still had to get the money to do this reskarat this point, |
approached the Office of International Affairs dktUnited States Fish and Wildlife
Service. | must record my gratitude to David Feogug/ho not only supported my PhD
research through this office but later also my qamsttoral work. With this support, | was
able to spend two years in India, a year each igddaNorth Kanara, Karnataka, and in
Bhimashankar, Maharashtra, collecting data for egrele. These years were perhaps the
most formative in my personal development, becalised alone in these forests, drove
my own jeep through the forests, hired my own Ideddl assistants, and made enduring
friendships, both personal and scientific. Sincangisquirrels are found only in dense
forests, in remote areas, these two years also gevean urban product, and my first
contact with true rural India. Back in Miami to ¥&iup the thesis, | found the
international atmosphere most invigorating. Mydellstudents were working in or were
from geographical areas as diverse as Papua, Pengzuela, Costa Rica, Ghana and
Europe, and | happily adopted global intellectuttenship.

Returning from Miami with my PhD | continued to woon giant squirrels with a

five-year post-doctoral support grant routed thiotlge “Wildlife Institute of India (WII)

in Dehradun where Hemendra Singh Panwar, one @’sthost renowned Indian Forest
Service (IPS) officers, was the Director. He vemydky gave me adjunct status in the
Institute. During this same period | joined the Bxay Natural History Society as Deputy
Director (Research) and encountered Hema SomanatithSubhash Mali, my first two
PhD students who worked both on giant squirrels amdolant-pollinator interactions
within the seasonal cloud forests of Bhimashanksrger the aegis of this cross-
institutional collaboration.

By this time, the Centre for Ecological Science&€®}, Indian Institute of Science
(IISc), advertised faculty positions, and | wastdoate to be accepted. Here, | believe |
have found my bearings, and indeed everythingltbatld possibly have wished for in
terms of scientific atmosphere, and most imporyardtademic freedom. | will never
forget the first meeting | had with Raghavendra &gar after | joined CES. Gadagkar
was Chairman of the Department, and when |, perhaliie self-consciously, went to
meet him in his office, | was most pleasantly sisgmt when we discussed academic
freedom instead of duties and responsibilitiessTisiwhat | enjoy the most about IISc,
and what | believe any wonderful institution sushi&c, should foster and celebrate.

Here at CES, | have been able co develop a labsthisdicated to asking questions on
the interactions between species within the framkved evolutionary biology. | have
wonderful colleagues, students, research associatesresearch assistants, and every
day brings new excitement, scientific friendshipsl @ollaborations. Together we have
found the world’s first truly nocturnal bee thatncpollinate plants and see colour in
starlight; we have studied arboreal earthworms lthatwithin ant-plants; we have found
out that ants can learn the odour of wasps that phey upon: we have discovered that
male ant-mimicking spiders can find out whetheilleea nest belongs to a virgin female
just by chemical cues of the silk; we have disceddrow crab spiders can be successful
at mimicking flowers; we have found that plants duwoe scents to attract appropriate



visitors and also scents to repel inappropriatespmehich may explain Bhaskara’s
observations to Lilavati on the visitation patteofi®ees.

18. A woman scientist in a field dominated by men
Bimla Buti

Looking back at the time when | decided to takephpsics as my profession, | find it
rather hard to figure out what prompted me to dpossace no one in my family, until
then, had studied the pure sciences.

Having migrated to Delhi from Lahore at the timetbé partition of India, | got
admission in a government school which did not rofszience as an option.
Consequently, | was an arts student in High SchHolwever, mathematics was my
favourite subject. My father was a gold medallist(MA) mathematics from Punjab
University, although he became a lawyer. Since H hdone the matriculation
examination, not the Higher Secondary, | had toetak one-year course at Delhi
University before | could get admission into BSa(ld). At this stage | opted for the
physics, chemistry, mathematics combination rathan biology for the simple reason
that | was scared of cutting open frogs, maybe lmed am a vegetarian. My sister’s
husband, a medical doctor, tried hard to persuagléorstudy medicine, but my father
encouraged me to pursue the career of my choitiel mot enjoy chemistry but did like
physics, probably because of my interest in appiathematics. | considered going into
engineering but for chat | would have had to go @ubDelhi. Neither my family nor |
liked this idea. This, probably, was the reasonhbse Physics (Hons.) at Delhi
University.

After BSc (Hons) and MSc Physics from Delhi Univtsfor my PhD | went to the
University of Chicago, where | was privilegedwork with Nobel Laureate Prof S.
Chandrasekhar. Besides my father who moulded umegimy early years, it was my
Guru Chandra (Prof. Chandrasekhar was addresse€hasdra by his students,
colleagues and friends) whose training had an iibiéekffect on my professional life
later on. The virtues instilled in me in childhodite self-reliance, the confidence to face
all kinds of situations and the courage not to ownjust pressure, were strengthened
by my association with Chandra. | always spoke nigdnfearlessly, and most of my
seniors did not like this. | suffered professiopdioth because of this and because of
gender bias. But | have no regrets.

For the sake of my profession, right from the bemig, | had decided nor to marry. |
took this decision because of my habit of doing justice to my work, and tirelessly
pursuing every task | took on. Marriage would heneant not doing full justice either to
my family or to my profession. Being single, | whiee to focus on my professional
commitments.

Prof. Chandrasekhar had worked in many diversedidHe would work in one field
and after doing a thorough job in it, he would wrd book and then move on to a
different field. At the time | joined him, his fi¢lof interest was magneto-hydrodynamics
and plasma physics. | had specialized in plasmaiphiyFor my thesis, | worked on
relativistic plasmas. My way of working has beerfitet develop a general model and
then apply it to problems of my interest in spastrophysical as well as laboratory



plasmas. Using the techniques of nonlinear dyngnliasterpreted many observed
phenomena in terms of nonlinear, turbulent and thatasma processes.

After my Ph.D. from Chicago, | returned to Indiadaaught at my Alma Mater, Delhi
University for two years. | then decided to go backthe US to work as a Resident
Research Associate of the National Academy of Seignat the Goddard Space Flight
Centre, NASA. There | was associated with the Téteoal Division headed by a brilliant
plasma physicist T. G. Northrop. Life there wasyvdifferent from my student life at
Chicago but my tenure (over two years) was verigftruand enjoyable.

| next worked at the Department of Physics, Indiastitute of Technology (lIT),

Delhi, as a Senior Scientific Officer. It is duritigjs period that Chandra was invited by
then Prime Minister Indira Gandhi to deliver thehe Memorial Lecture. After the
lecture, Mrs. Gandhi organized a banquet in Chasdnanour and as a Chandra’s
student; | was also invited to this dinner partvds a small fry at this gathering that
included dignitaries like Vikram Sarabhai, D. S.tKari and the President of Indian
National Science Academy (INSA). | met Prof. Sagldor the first time. Right then and
there, he invited me to work at the Physical Reseaaboratory (PRL) of which he was
Director. This is how | joined PRL, and spent twetliree years of my professional life
as Associate Professor, Professor, Senior ProfemsorDean of Faculty there. The
research atmosphere at PRL was quite different fitwah at 1IT and Delhi University.
Sarabhai did not believe in vertical hierarchy, ahd gave full freedom and
responsibilities to the scientists. We managedstaldish a very strong group in plasma
physics, both theoretical and experimental, at PRhitiated and founded the Plasma
Science Society of India whose registered officgtiilsat PRL. | am really proud that all
my students, who are settled in India and in Angrare doing very well professionally
and otherwise.

While at PRL, | had opportunities to visit and wakother NASA centres, like the
Ames Research Centre and the Jet Propulsion LawgréiPL), California, for longer
durations. Besides visiting NASA Centres, | worletdhe University of California, Los
Angeles, from 1986 to 1987. In the capacity of Dioe of Plasma Physics at the
International Centre for Theoretical Physics (ICTPjeste, Italy, from 1985 i2003, |
had many opportunities to interact with a large bamof scientists from many
developing and developed countries. | had to spernte a bit of time organizing Plasma
Physics Colleges at ICTP every alternate year étiggpants from developing countries,
but | think it was worth it since the colleges g@aticipants an opportunity to come into
contact with anumber of leading plasma physicists who came tuifeat these colleges.

| was fortunate enough to be elected an INSA Felldve National Academy of
Sciences (NAS), the American Physical Society (A&8) The Academy of Sciences of
the Developing World (TWAS) in 1990 when TWAS hadlya handful of Indian
Fellows; | was the first Indian woman Fellow of T\8Aand the first Indian woman
Physicist Fellow of INSA. | have used the wordtiioate’ for the simple reason that one
has to be nominated for any worthwhile award andtie Fellowship of the Science
Academy, and it was almost impossible for me, a aomscientist in a man-dominated
field, to get nominated for prestigious awards like Bhatnagar award. Another incident
of differential gender treatment was apparent wiherDirector of PRL was to be chosen
in the mid-1980s. Invariably, | had to face thdgeay of my male colleagues.



It may sound strange but it is true that ones s$ifienvork is appreciated much more
abroad than it is in one’s own country. In spitegehder differential treatment from the
scientific community in India, | got the Vikram S#hai Award for Planetary Sciences,
1977, the Jawaharlal Nehru Birth Centenary Lectupeaward, 1993- the Vainu Bappu
International Award in Astrophysics, 1994, and tliietime Achievement award of the
University of Chicago in 1996.

After my official retirement from PRL | again spefour years at the Jet Propulsion
Laboratory (NASA), California Institute of Techngip Now | am settled in Delhi,
continuing my research and also doing some soamek \through the Buti Foundation
which | founded in 2003. To my great satisfactiomyww.butifoundation.org the
Foundation is progressing very well.

19. Science - a joyous playing field
Anju Chadha

What was called my stubbornness in childhood fyinpdid off as persistence when it
came to dealing with research problems later e Born in Ahmednagar, Maharashtra, |
studied in half a dozen schools around the couttrigh school it seemed natural for
me to opt for science, probably due to the infleent my father, who is a scientist and
my mother’s belief in my choices. His constant aydtematic style of questioning
practically everything around him influenced mefpumdly. | studied chemistry at the
undergraduate level, and my self-confidence reachecw high when | was ranked
among the top five in the final state-level exartiora

| went on to complete my post-graduation in orgamiemistry from the University of
Pune. Exposure to research activity and teachinthetchemistry department of the
University fascinated me. | was excited by theitfavith which stereochemistry (three-
dimensional structure) was taught, and it took raénée to imagine and build the three-
dimensional structures, but what | learned theryestawith me. The problems posed
during classes and the imaginative questions tlesie msked in the examinations made
this topic really enjoyable. It was a true caséafing fun while learning. | saw the total
involvement of research scholars with their workhe laboratories, and was in awe of
their depth of knowledge. | particularly liked ggirto the library and pouring over
Beilstein and Chemical Abstracts. Subsequentlydabeto understand the questions in
organic chemistry which they were trying to answeshared my hostel room with a PhD
student of philosophy who taught me a lot of stiffer than chemistry through various
discussions. | value the time | spent with her, nimgortantly our friendship has lasted
till today.

The magnificence of nature’s designs (includingoaad) in the smallest of living
organisms; the magical organization of a livind eeld the enchanting diversity of living
things always attracted me. The complexity of moles which comes from simple
elements that almost miraculously all come togetbeconstitute life never ceases to
amaze me.

| went on to do my PhD in organic chemistry at kindian Institute of Science, (11Sc)
Bangalore. Combining my interests in the fieldsloémistry and biology, | chose to deal
with problems at the interface of these two suljelebr my PhD | worked on xenobiotic



metabolism. The molecules we investigated were c¢bastituents of spices and
flavouring agents in food. Simply put, my work exaed xenobiotic molecules and what
happens to them because of enzymes; and enzymeghanhdhappens to them because of
these molecules. This thesis gave me the oppoytunitdeal with interdisciplinary
problems - | used facilities in almost all the depeents!

At an international conference on Redox Systemis, indISc, Bangalore, | presented
my Ph.D. work. It was my first such presentatiod #me appreciative comments made by
some well-known scientists in the field made me fg@od about my work, but the
moment my PhD supervisor congratulated me andleamas proud of me, | was truly
happy. | knew he had forgiven me for my ‘stubbdvehaviour: following my own style
and doing my work according to my own timetable.

My time at 1ISc Bangalore was full of a variety riéch experiences which shaped my
career and life. Most importantly too, at a degptysonal level, | met my husband and
lifetime companion there.

For my post-doctoral work, fortunately, | had ampogunity to spend some time in the
Bioorganic Laboratory as a postdoctoral at the dweti Institutes of Health (NIH),
Bethesda, USA. We studied polycyclic aromatic hgdrbons, pollutants that are present
in smoke. On metabolism these can get convertea ¢anhcel-causing molecules as
shown byin vitro tests conducted in the lab. However, in the bodlythase molecules
are not found to be carcinogenic. There is a neebtablish a direct correlation between
chemical structure and the incidence of cancerpébycyclic aromatic hydrocarbons: the
challenge was to find a pattern in the stereocheynsf the metabolites formed and
correlate them to chemical carcinogenesis.

At the end of my post-doctoral training | was comad that natural enzymes are the
most efficient catalysts. These amazing proteinecudes catalyse thousands of reactions
in bio-systems, while maintaining their specificity structure and function. They need
special care while handling because they are semsit harsh conditions. It has become
fashionable for people to refer to enzymes as ‘Gfeatalysts’.

| understood the need for such catalysts in thenated industry and on getting an
opportunity; | set up a Bioorganic Laboratory foplaarmaceutical company as part of
my first job. | continued to do research in the R&@partment, and if it was not
considered proprietary information by the managdmennsisted on publishing my
findings.

While working with the pharmaceutical industry I mtdo Germany on a Humboldt
Fellowship. This experience helped me formulate ideas on the use of enzymes in
organic synthesis. Visits to industrial plants imirgpe, which use enzymes on an
industrial scale, helped me realize the potenfithese wonderful biomolecules.

After some fruitful years in the industry which gamne an insight into the real world
of research, manufacturing and business, | joired Ibhdian Institute of Technology,
Madras (IITM). This position gave me the opporturtid utilize academic freedom to
pursue research in the area of biocatalysis — exgjehe world for new biocatalysts for
known organic reactions and known biocatalysts rfew reactions. The IITM also
provides a very good environment for teaching yosmgrt kids — some of whom are



fresh out of school and are starry-eyed about thddwhat is waiting for them and others
who join for higher degrees and research.

All this adds up to trying to offer ‘green’ or em@hmentally benign synthetic methods
to manufacturers. As a scientist | feel privilegeoth to understand the science of
biocatalysis and to gain the satisfaction of knatinat this work is linked quite directly
to societal issues i.e. the environment.

My parents always respected my desire to be indkgenand as a child | never felt
that | was treated very differently from my threethers. My early childhood memories
are of being encouraged to be fearless and dogtdatane if others were not willing to
join in. As | grew older, | realized the value bid training as | began to understand the
problems of other women in our society and theofactvhich kept them from pursuing
their dreams of a serious career.

The relentless pursuit of serious work is not dasyvomen in a patriarchal society. |
am deeply grateful to my family and friends who &éaat various times helped me
discover my inner strengths that allowed me toycarr and never say die. Being married
to a scientist helps, as we both understand theeaf our work and our involvement in
it.

| encourage young people, especially young giddake up research in science as a
professional activity and work together with othesearchers to build strong centres of
science. For women this is the real challenge afakty. | am also committed to
supporting the entry and participation of young veonm public life as citizens.

| have enjoyed every moment of my life in scienod #ok forward to many more
years relentlessly exploring the unique excitenoémhnovative work. | am happy that as
a scientist | have the opportunity to appreciateahility of human beings to uncover the
deeper mysteries of the physical world and am hacdhht the realization that the best is
yet to come.

20. Negotiating choices
Charusita Chakravarty

As a child in an academic family, | always had & ¢6 books around and read
extensively and fairly indiscriminately. As | grealder, some of this curiosity was
channelised towards science, encouraged to soreatdxt a very good science teacher
in primary school and our neighbours who were hbstanOverall, though, when | look
back, | can see that the dominant influence in isigamy academic interests was that of
my father. | do not remember that he ever paidaitgntion to homework or examination
preparation but he had an enormous range of intelié interests himself and. when he
had time, he always showed interest and encounage learn.

The school system and the competitive aspects wfystg science began to be
important sometime around the age of 13 or 14 dwing the Junior and National
Science Talent examinations. My school expectedyesteident who was good at study-
ing to study science and try to get into mediciwhile | enjoyed history and literature, |
was fine as far as studying science was concerned jost could not see myself as a
doctor.



| wanted to continue with science, and specializeclhemistry. Since chemistry
generally gets pretty poor press among the yowngely because of the way it is taught,
| feel | ought to explain my choice. Like everyonih any intellectual ambitions, | liked
mathematics and physics and wanted to develop #Hsocated conceptual and
guantitative skills. Biology, and in particular reclular biology, was clearly very much
the subject of the future. Since chemistry involtieel application of physical concepts to
understand a diverse range of chemical phenomerd@dding those in biological
systems, | thought it represented a reasonable rmonige. Even In the 1980’s, B.Sc.
(Chemistry) was a fairly odd first choice for angomo make. To maintain some
credibility in the eyes of my peers, | decided lulgbsit for the IIT-JEE exam and try for
the integrated MSc program in Chemistry in IIT-Kanp | did obtain a respectable rank
in the JEE exam but for various personal reasom$lThKanpur option did not work out.
I ended up in the B.Sc. Chemistry program in S¢pBéns. | cannot claim that | enjoyed
it greatly but it left me with a lot of time for reglf which I utilized to learn some things
on my own. After completing the B.Sc. degree athDélniversity, | went on to do the
last two years of the Natural Sciences Tripos imBadge, UK. By the time | went to
Cambridge, it was reasonably clear to me that | tednto do theoretical
chemistry/chemical physics, not molecular biologryd | chose my options accordingly. |
enjoyed the undergraduate experience in Cambriggg much. The effectiveness of
being taught by individuals who were actively ergghgn their subject made quite an
impression on me-not just in theoretical and phalsichemistry which in any case
interested me, but also in subjects that | didheote to study or have not had to teach
since then, such as synthetic organic chemistry

| chose to stay on In Cambridge for a PhD in quansicattering and spectroscopy
with David Clary. Quantum scattering techniques wseful for understanding reactions
of molecules in the gas-phase, especially in canijon with experimental molecular
beam and spectroscopic studies. By the time | ceteglmy PhD in 1990, | knew I
wanted to do more work on reactions in condensesgs e.g. in solution and on solid
surfaces and this would require learning statikticachanics and computer simulation
techniques. | found a postdoctoral position whiauld allow me to make this shift with
Horia Metiu in Santa Barbara, California. | stayedanta Barbara for just about a year
and a half before returning to 1IT-Delhi for a teon@ry position in 1992. In 1993, |
returned to an independent postdoctoral positicBambridge, UK. In 1994, | joined the
Department of Chemistry at IIT-Delhi as a facultgmber and | have been there ever
since. Given the nature of this volume, it is teimgpto indulge in some generalizations
based on my experience of being a women sciemtighdia. The postdoctoral years
between 1992 and 1994, when | had no thesis ambstoloctoral advisor to worry about
seem, in retrospect, to have been a very formatesod when | had academic
independence without day-to-day academic respditigbi In contrast, being a faculty
member at IIT required a complicated balancingoativeen research, teaching and one’s
personal life.

While the IITs are probably among the few instdn8 in India where one can
combine research and teaching, unfortunately thesectivities are not always viewed
as mutually complementary. | have found that onéhefpositive spin-offs of having to
teach at both undergraduate and postgraduate leaslbeen that | have had to keep in
contact with the mainstream of the subject andr twe years, this has given me a much



broader understanding of the chemical scienceavé had to adapt my research interests
to find problems that are reasonably interestingni®, potentially interesting for my
research students and doable within the constraintse academic environment that |
find myself. This has often meant that some aitraatesearch directions could not be
pursued or had to be abandoned. Like many othersingpin India, | have often felt that
one’s published work tends to be ignored or undtedc On the other hand, the absence
of a high-pressure, grant-driven research envirenpntgpical of the US, has meant that |
have had considerable freedom to work on problemsyochoice.

The complexities of negotiating gender and protessi roles tend to become most
acute for most women in their late twenties andi#s. This is partly because these are
the years when decisions regarding marriage andrehi are made but also because
these are the years when one has to establish acedemic independence and viability.
In my case, these years also coincided with mysa®tito return to India. | was horn in
the US and therefore | had to make a conscioussidacto give upUsS citizenship in
favour of Indian citizenship in my mid-twenties.rRaps for this reason, in my mind, |
found myself comparing the nature of intellectualrginalization based on gender since |
was working in a developing country. Clearly batletbrs can distance you considerably
from the mainstream of scientific activity and daad to considerable scepticism as to
the worth of one’s contributions, both in one’s ownnd as well as that of one’s
professional peer group. This type of intellectoedrginalisation is especially insidious
given the nature of scientific research, which reguthat any contribution in order to be
consequential must be validated and amplified kg gbientific community. The glass
ceiling that hits one is not just in terms of ascaad advancement in the organisational
power structures of science, but in one’s own Bbib extend and develop ideas. | raise
this issue in the hope that it may help us thinkhef mechanisms to build up a culture of
intellectual self-confidence and productivity, wihimast necessarily be more subtle than
administrative measures to ensure that scientifgtitutions and activities are more
inclusive of different social categories. At perabtevel, being an “Indian” and a
“woman” are as intrinsic parts of my identity as nmgerest in doing science and
therefore. | guess, like most of Lilavati’'s daughktd have tried to integrate and do some
justice to these different aspects of my identfitythe context of our society, getting the
opportunity to do so is quite fortunate.

21. Why and how | became a scientist
Maharani Chakravorty

| was born in 1937 at Bhagalpur, Bihar. During nhildhood days | was greatly
influenced by my scholarly maternal grandfathers Harration of scientific discoveries
always fascinated me. In school, mathematicssmiehce were my favourite subjects
and it was my teachers who were responsible farl@gating such liking in me. | passed
the matriculation examination in 1950. Coming frammiddle class educated background
it was taken for granted that | would study furth@ust the ISc the next two years at the
Presidency College, Kolkata.

| can compare my life with the ocean; waves contegm After my MSc Prof. S.M.
Sircar, one of my teachers urged me to join theeBostitute to work with Dr. S. K. Roy.



Thanks to the active atmosphere at the Bose ItstEnd the special case and attention |
received from my seniors. | felt a real urge toggdod science.

My quest entered an exponential phase when Dr. Peasad Burma joined the
Institute. He was a good enzyme chemist and | fdundextremely active, pleasant and
affectionate. Enzyme chemistry seemed to have af lexcitement! | learnt biochemistry
from Dr. Burma who was the best teacher | ever Rdused to say that ‘It is the teacher
who ignites one’s interest and love for a subjext then one should sustain it’. But the
most important factor is one’s inner desire andrgirwill, without which one cannot
gain success. | worked on microbial protein synghesder his guidance, and this
constituted a part of my thesis. Even in those d#ysn knowledge about the mechanism
of protein synthesis was quite obscure, we couldatestrate cell-free protein synthesis
with a paniculate preparation froAzotobacter vinelandii.

| was very sure that | could not give up the joydofng science and realised that Dr.
Burma who had keen interest in my scientific cgraeuld be the best person to keep
[his spirit alive. We decided to go abroad aftee submission of my thesis and get
married.

| had my postdoctoral training in enzyme chemigtrthe laboratory of B.L. Horecker
at the New York University School of Medicine. Atat time, my husband was working
with Severo Ochoa in the biochemistry departmerthefsame school. My first child was
born during my stay in New York. A week later | wlaack in the laboratory. At this
stage many young women in the field of science fingifficult to continue with their
work. It was very difficult for an ambitious mothty take care of a child and work on
enzymer at the same time! | could not leave myratiooy and the work entrusted to me,
so our son stayed with a family for five days a kvaad we brought him home only for
the weekends. It was the enthusiasm and encouragdroen my husband that helped
me a lot.

After | returned from USA and joined the Bose Ingg as CSIR pool officer, my
children were never in the way! | used to carryson to the institute with a big piece of
rubber cloth and a few bottles of milk. The poofictused to sit on the rubber cloth
spread on the floor of the laboratory paying witle test tube stands in front of my
working bench. Thank God! Those days the atmospimetiee Bose institute was quite
informal. My child got used to that type of life cathus became a laboratory child in
1965; | transferred my pool officership from the d8oInstitute, Kolkata, to the
Department of Biochemistry, Banaras

Hindu University, as my husband had joined the depent as Professor and Head, a
few months earlier. | was happy getting a workiterp although it was at one end of the
teaching laboratory.

In 1967, | had training in ICRO (International Cétlesearch Organisation) and
UNESCO sponsored DNA-RNA hybridisation course frétrof. S. Spiegelman, the
father of the technique, at Naples, Italy. | wasntfa pool officer under CSIR. | did not
want to miss this opportunity of training myselfiain | knew would help me a great deal
in my scientific endeavour although | was pregratrihat time and pregnancy was at an
advanced stage. Ignorance is bliss. | never knew dhe needs a doctor’s certificate
while travelling at such an advanced stage of paegp. My strong will and love for
science has helped me to reach my goal even udgerse circumstances.



My second son was born. | his time also | workdldtlie last day and rejoined the
laboratory after 10 days. Even then during 15 nasubcubation period of my assay
system | used to literally run through thgurvedagarden with my lab-coat on and
stopwatch in my pocket to check how the child amel babysitter were doing. It was
possible only because our house was very closéndolaboratory and we lived on
campus. When | needed to go to Bangalore to tearuse on ‘Bacterial genetics and
viruses’ leaving my eight month old baby with myther-in-law at Kolkata my husband
took care of the elder one at home.

Due to want of a liquid scintillation counter | ddunot carry out some of the
experiments | needed to, so | planned to go abroaaling my children behind, | went
to Ann Arbor for a year. If you are upright and abgou face many problems in a male
dominated academic world. You don’t get a job gadilitially | did not care much for a
permanent position in the university and was ratleey happy so long | got a working
place. Later, | realised that without a permanesitpn | would not be able to continue
my research. | was appointed as a Reader in tharbeent of Biochemistry in the
Institute of Medical Sciences of Banaras Hindu @mity and served the university till
1997-During this time, my husband and |, togethelt bhe Molecular Biology Unit with
a lot of pleasure (and some pain). After superatoial returned to Kolkata. My lust for
science continues. | still enjoy doing experimentish my own hands and | am happy.

Now if | am asked, why | became a scientist, mywaarswill be, it was my strong
inner will and my husband’s desire who wanted mdddetter, | do science since | love
it.

There is a saying, ‘There is a woman behind evecgessful man'. | feel the reverse
is also true. ‘There is a man behind every sucaesgiman!’

22. Waiting for sparks
Prabha Chatterji

When | was in tenth standard, our chemistry classes to be held in the laboratory
itself. Our chemistry teacher would write equatioms the blackboard proceed to
demonstrate those experiments right away. Also wétgn, she would cite examples
from daily life. | clearly remember our visits thet nearby soap factory and the rubber
factory. My elder sister and | shared this excitate chemistry and we often messed up
the kitchen and dining table with our “experiment&ll this must have contributed to an
increased interest in Science and consequentlysti@awed up brilliantly in the results
and naturally guided me towards mathematics, phyasia chemistry in the pre-degree
{what was the Plus two those days). A turn of egdntced us to relocate from the big
city to our ancestral village (we “children” weretna part of the decision-making
process.) What can a college in a village offer?diyer and | were utterly disappointed
and resigned to the fact that this would be theddrair foray into science.

But surprisingly this was not to be. This undergité college, hardly two years
existence in a nondescript village near Ottappalankerala, turned us forever towards
science in general and chemistry in particularb&sure the college lacked infrastructure
and facilities, but it made up for all that witk dedicated faculty. We were lucky to have
excellent teachers in chemistry who taught us beéyba text books. Exceptional among



them, KRJ introduced us to the concept of “Reséaxtich to us then was as exciting as
a detective story. But the best was yet to comel] iR in all his powers of influence to
coax, cajole and threaten a team of six of us &pgme for the Science Talent Exam
conducted by National Council for Education Reseaned Training (NCERT). Despite

our scepticism we were driven by his enthusiasm @miction. He was up in the air

when all of us qualified for the interview at thedian Institute of Science (lISc),

Bangalore and thrilled beyond words when three @fwere awarded the National
Science Talent Search (NSTS) scholarship.

From then on there has been no looking back. Thelacship provided the roadmap
to post graduation and PhD and prepared me foreeca science. In retrospect, in my
life a mentor has made all the difference. KRJ ug to overlook the deficiencies of
the college, trained me to look beyond the bouedadf the village and focus on the
pursuit of knowledge.

The NSTS came with several bonus points. The nimstkating were the book grant
and the annual month long summer school. Both teeseed to sustain my interest and
excitement in science. The book grant was a gneegéntive. | got to own classic
textbooks in chemistry, some of which still adorp lhome library.

The summer schools were fun too. We saw researclose quarters because these
were held at institutions like 11Sc, National Cheali Laboratory (NCL), National
Physical Laboratory (NPL), etc. We had lectureha morning and experiments during
the afternoon. During a summer school stint at,lie had the most memorable physical
chemistry classes by AKN Reddy. We were introduceldoking up journals, following
protocols, conducting experiments and analysingréselts. Of course most of it was
beyond us, but that didn’t matter we got a grembduction to research!

| couldn’t attend all the summer schools; the stidenrest in the 1970s and
consequent postponement of examinations often pteseus from participating.
Summer schools brought us close to scholars fréiereint parts of India and the cultural
evenings helped us forge great friendships!

Decades have gone by and my scientific career &lesntme from academia to
governmental R&D, and now finally to industry. Whewko a stock taking, | find not
many from our NSTS group stayed in science for jdng the few that did are firmly
entrenched and still facilitate the propagationsofentific temper and culture. It is
important not to make this into a number game; eated.1 percent return it is indeed a
great effort.

| benefited from the NSTS immensely, as have séwdreny juniors from that little
village college. Let us take such schemes to emeok and corner of India; may be there
is someone waiting for a spark!

23. Lucky to be where | am
Rajeshwari Chatterjepy K Shashikala)

| was born in January 1922 in a progressive, opgmied family, not perhaps with a
silver spoon in my mouth; hut surely with a hookhiend! My family, a large extended
one as was common in those days, were all fairly vead, even the girls, and were



encouraged to take part in any activity we chose. dlandmother, Kamalamma
Dasappa, was one of the very first women graduatése erstwhile Mysore State, and
was very active in the field of women’s educati@specially those of widows and
deserted wives. In order to help the cause of’ gdsication, she initiated the setting up
of an accelerated school syllabus, which permistedients to finish their matriculation
by the age of 14 or so. This was done in the “Spdtmglish School” run by the “Mabhila
Seva Samaja”, and some of my cousins and | weatigfr this course. After my school
finals | almost took up history as my subject, dié reading and learning about past
events even today, but since | also enjoyed stgdgaience and mathematics, | finally
opted for physics and mathematics. Going to collagd university were taken for
granted in our case, and | went to Central ColiegBangalore for my BSc (Honours)
and Master's degrees of the Mysore University. lim@ned a first class career
throughout and after my M.Sc. took up a job atltitgan Institute of Science, Bangalore
in the then Electrical Technology Department. | keat as a Research Student Assistant
in the field of electrical communications.

After the Second World War an interim governmenswgat up in India to transfer
power from the British to Indians. This Governmefiered scholarships to bright young
scientists to study abroad. | applied for one ssdwolarship in the field of electronics
and its applications, and having been selected9#6,1was soon on my way to the
University of Michigan at Ann Arbor for graduateudtes. Though | was in my mid-
twenties by then, my family raised no objectionsnyp going abroad, unmarried though |
was then! Remember, this was more than 60 yeatsMauoy young girls today, who can
walk into courses and careers of their choice, haxe no idea of the kind of restrictions
women then had to face, even abroad. Many univesséven in the West would not
admit women till the 1920s or 30’s. | was indeedyvkicky to have faced no such
discrimination.

Working for my Masters in Engineering and later foy PhD in the US was very
enjoyable and | learnt many things. | learnt toelsen more open-minded and receptive
to new ideas. | learnt that nothing is impossiblac¢hieve if we set our mind to it. | made
many new friends and have kept up contact with sofrihem over the years. After |
obtained my Master’'s degree in 1949, | went foheimgonths practical training in radio
frequency measurements at the National Bureau afidatds in Washington, DC, In
September 1949, | went back to Ann Arbor to corgimuy studies for my PhD on a
Barbour Scholarship. My advisor was Prof WilliamD@&w, who passed away in 1999 at
the grand old age of 103.

Back in India in 1953, | joined the faculty of thedian Institute of Science, and
started an active research career. | also marredl@ague Sisir Kumar Chatterjee, once
again with the wholehearted support of my familyd avorked in collaboration with him
on many of my projects. We spent most of our timée beautiful environs of the HSc,
either in the Department or in the library. Our glater, now a professor in the US, spent
her entire childhood there.

Both my husband and | used tizke up a number of projects and published several
papers jointly. We also caught many courses, mastglectro magnetic theory, electron
tube circuits, microwave technology, and radio eagring and brought out several
books on them. My major contribution has been ie field of antennas for special



purposes, mainly in aircraft and spacecraft. | iced to write books on these subjects
even after he passed away in 1994, and kept upnteyest in science and particularly
engineering. | have guided 20 PhD students in therk, both men and women. Many of
my students have gone on to become well knowneir fields and have been directors
and professors, in India and abroad.

Several awards and honours have come my way, imgjude Mummadi Krishnaraja
Wodeyar Award for first rank in the B Sc (Hons)ethl T Narayana lyengar prize and
the Waters Memorigbrize for the first rank in MSc, the Lord Mountlettprize for the
best paper from the Institute of Electrical and iRafngineering, UK, the J. C. Bose
Memorial prize for the best research paper from Itigtitution of Engineers, and the
Ramlal Wadhwa Award for the best research and tegcwork, of the Institute of
Electronic and Telecommunication Engineers. Howeweore than all this, |1 have
cherished my association with some of my studendsthe many young people | met. |
have learnt so much from all of them, many of mgaisl have undergone a sea change!
After retirement from the 11Sc, | also started wiokon social programmes, chiefly with
the Indian Association for Women’s Studies. | thesw how many women have
struggled to come up in life, against all odds, allhwe as members of an elite class
hardly have had to face. | strongly feel that aergists and engineers, lucky enough to
have reached where we are, we should do whatesrssble to help others, especially
other women, who are less privileged than us tdystwork, and come up in any field
that they wish to pursue.

24. Believing in myself
Shubhada Chiplunkar

| was born in a joint family. Being the youngestmieer | received a lot of care and
attention. My parents, both teachers at that tinejlcated in me the love for science and
literature. | was told that there was a long delwmater the choice of my school which
related to the medium of instruction. | finally wepo a convent school. My parents and
my eldest uncle (who played a major role in shapnygcareer) were keen that | maintain
my Marathi roots. My mother took extreme care tacte me Marathi although | was
attending an English medium school and this gavehmedvantage of reading books in
both the languages. In school | enjoyed studyingli&h literature, history and science
with the same passion. Being a science teachemathgifhad innovative ways of making
me understand the beauty of science. | always adréedom to express my ideas and
make my choices. So | decided that | would get antnedical school. But that was not to
happen and | graduated in Microbiology. | then ires that there is a world beyond
medical school. We were the first batch of K. Jm&tya College to graduate in
Microbiology. The non-fiction book popular amongdents in those days was ‘Microbe
Hunters'. It had stories that described importargnés in history of microbiology and
contributions made by the great masters. The basekifiated me and strengthened my
decision to pursue a career in science.

| applied for the postgraduate program at the Qaiesearch Institute (CRI) in
Mumbai. The selection process was stringent anacéd stiff competition but | was
selected for the masters program. It was my ftegh snto, research. | decided to continue



for a PhD degree at the Cancer Research Institatking under the guidance of (Late)
Dr Mrs Kumud Karande.

| got married to Vivek at that time. | was detersdnto pursue an academic career,
and this decision received unanimous support friinatahome. Education was a top
priority with the Chiplunkars so | received suppfram Vivek, himself a mechanical
engineer. A post doctoral offer in 1984 meant | ldobe away from home for a few
years. | resigned from the job of ‘Scientific O#i¢ at CRI and joined the lab of Prof.
Stefan Kaufmann at the Max Planck Institute for lmmo-biology in Freiburg, Germany.
The postdoctoral training was a turning point. &tefvas an exuberant, dynamic and
demanding supervisor. | was working with him on enstanding the role of cytotoxicT
cells in leprosy. In 1984, T cell cloning was a fetd. With all zeal and determination |
stepped into this field not realizing the frustwatiand disappointments | would be facing!
Making T cell clones to M. leprae was not an easkt for a postdoc working within a
limited time frame. Simultaneously, | decided toque another project, on understanding
the role of recombinant interletikin | as a B cgtbwth and differentiation factor. The
time spent at MPI was enriching. After a year weally got interesting results. It
changed my outlook to research and | developedoagstfascination for immunology.
Staying away from my family for all these years wead easy, and in 1986, | returned
home with a firm decision to work in immunology. thiat time CRI was engaged in anti-
leprosy vaccine trials and were looking for immugists with experience in the field.
My training in mycobactcrial immunology turned owat be an asset and | joined the
institute as Scientific Officer in the Immunologgmhrtment and had the opportunity to
work with distinguished scientists Dr S. G. Gangatl Dr. M. G. Deo. Working on the
leprosy vaccine project proved to be a multifacebgplerience. In addition to doing basic
research, this Involved visits to leprosy hospjtalaccine trial areas and helping in
project administration. | was exposed to a new ake@ublic health management. |
developed my own group and decided to work on wtdeding the role of a unique
subset of lymphocytes, gamma delta T cells in tumimumunity. It was a challenge to
handle projects on leprosy and cancer, and | welsylto have very good students and
staff members forming a wonderful team! Around thiate | became a part of the
‘Molecular Immunology Forum’. It was a group of yay rebels’ who were keen to
discuss good science outside the ‘traditional disw@s’. Being a member of this group
has been the most educating experience of myiifdue course, | expanded my research
interests to other areas of innate immunity, urtdading reasons for immune
dysfunction in patients with cancer and developmait immuno-therapeutics
(monoclonal antibodies). It was through the inteoec | had with clinicians at Tata
Memorial Hospital that | realized the need to havieanslational component in my area
of work and we initiated projects that addressedesof these issues.

Looking back upon the 25 years | spent in reseasch woman scientist, although |
did not face major road blocks that could steeraway from the path, | did encounter
obstacles which have made me emerge as a stroagamp Gender bias did not become
a hindrance, although | feel it remains a majouesshich women scientists face even
today. | strongly believe in my abilities and capato undertake challenging projects
and to move ahead!



25. From basic science to agricultural scientist
Renu Khanna-Chopra

As a child I always felt excited about going to ashand learning new things. | went
to school across several states as my father, gine=sr with a government department,
was transferred frequently. My parents, especiajymother, always took care to admit
us to the best school in each area. We moved atiéssand Punjab and | attended a
school in a village also. | was awarded a scholprstt the primary level by the
department of education in Punjab. This happengadapily due to the strict discipline
enforced by my mother and her personal interestimeducation.

My school education was completed in Delhi. | warsunate enough to he admitted to
one of the most prestigious schools in Delhi, Lamyin School, in class eight, | opted
for biological science in class nine as | was \eager to learn about the basis of life, that
is, the cell. The school had excellent laboratoded hence theoretical concepts were
strengthened by hands-on practical. | also pagteighin a science exhibition by making
a model of the circulatory system of the frog.

In class eleven, | competed for the NCERT Natiohalent Search scholarship for
which | prepared a project on ‘Plant pigments’.xtracted pigments from leaves and
petals and observed their expressions at diffeptht | learnt about their chemical
structure also. | was pleasantly surprised wherad gelected for the scholarship which
was up to PhD level for pursuing studies in basiercces. My father was transferred to
Gwalior, where | pursued a course in BSc (medical).

The summer schools organized by NCERT at Madrasdusity and Delhi University
in the summer holidays further oriented me towardssearch career. The projects in the
summer schools were designed to expose us to madechemical techniques such as
chromatography, and they also involved presentatfatata, NCERT appointed eminent
professors of botany and zoology to conduct thersenschools.

| became interested in plant biochemistry and opgtedpost graduation in plant
physiology at Indian Agricultural Research Instfuhstead of the conventional MSc
course in botany. This gave me the opportunityadodect research on the “Mechanism
of flowering in rice” and to monitor the endogendegels of growth regulators involved
in the process.

It was very clear at this juncture that | wantegtwsue a career in research and work
on the biochemistry of photosynthesis in relatiorctop productivity since this process
fascinated me. The chairman, Dr. S. K. Sinha, amemh plant physiologist, encouraged
me to think innovatively. | worked hard and readeesively. | started publishing early
and worked on several projects at the same time.

My PhD research work was on Physiological and deneasis of heterosis. As
equipment for measuring photosynthesis rate ircirleaves was not available, | devised
a set-up based on incorporatiornt@fO..

My research laid the foundation of photosynthessearch in relation to agricultural
crops in India. This was published as a review Advances in Agronomynd
subsequently became part of the text book on gemeti



After completing my PhD, | got married to a bankicdr and took the position of
CSIR pool officer at Jawaharlal Nehru Universitg, & regular job was not available.
Upon the arrival of my son, | found it very harddevote myself to full-time research.
My mother provided the necessary support and lllfinpined ICAR Agricultural
Research Service as a scientist in 1978, the saarel also received the Young Scientist
award of INSA from the prime minister of India, Mvlorarji Desai. | am largely known
for my research in the area of Photosynthesis, gbpsiology and abiotic stress
physiology especially drought and high temperatolerance.

| have been at Water Technology Centre, IARI f@ kst thirty years where | have
trained eight PhD students and taught courses oassence and stress physiology.
Throughout my career | have focused on researafi|yfand service to plant physiology
and agriculture.

Research for me is a way of life. | remain engrdseghe experiments in which | am
involved and feel a thrill if | am able to find amswer to a query.

Over the years | have won several awards and hepmaluding the first ICAR Best
Woman Scientist Award (1995), R.S. Asana Endownemard (1983) and Platinum
Jubilee Lecture award of Indian .Science Congressogiation (1998). | was elected
Fellow of Prestigious National Academies, includitfte Indian National Science
Academy, National Academy of Agricultural Sciencasd the National Academy of
Sciences, India. | received several fellowshipduiiog the Homi Bhabha Fellowship
(1980), INSA-Royal Society Exchange Fellowship (2P8&nd the Biotechnology
Overseas Fellowship (1989).

| feel fortunate to have found a niche in the arkagriculture due to my early interest
in plant biology and for the continued support pded by my mother and my husband,
without which | could not have realized my dreams.

26. My experience with research
Joyanti Chutia

In my school days, | was equally interested in shelies of literature, mathematics
and science. | studied in a rural girls high Schobkre there was no teacher to teach
mathematics in the higher classes. My father wasdRmster of the boy’s high school in
that area. Having seen my interest he requestedobrigs colleagues to teach me
mathematics during summer holidays when | was ptethto class nine. | was one of the
first girls to take mathematics as a main subjedur Matriculation course in that school
and did well in the examination. From my childhdoalas very eager to learn science; it
seemed very exciting and | secretly desired toysamience in college. It was also very
inspiring when my father told me about the livegdat scientists like Einstein. Newton,
Bose, Ram an, etc. | was surprised to know thatieM@urie was the first woman to
receive the Nobel Prize, because till then | thaupht only men could become great
scientists.

| was encouraged by my father to study sciencesamii me to Guwahati to Cotton
College, the premier college of the North Eastegian. We had the good fortune of
having some very good teachers in Physics wholledtin us an abiding love and
passion for science. They stilted my imaginati@sailibing scientists as “Peeping Toms”



at the keyhole of eternity and painted physics unhsglorious colours as to make it
worthy of life-long pursuit! That is when | decidad become a physicist. After
graduation, | taught for some time in the same schere | studied, and then went to
Dibrugarh University for postgraduate studies. Afpassing the MSc, | joined as a
lecturer in a graduate college. Although it waseywewarding experience, | knew in my
heart that scientific research was my true calling.

The Head of the Department of Physics at Dibrudamiversity advised me to apply
for a UGC fellowship to do research in Solid Stakgsics. | received the fellowship and
started my research career in 1976 studying corafuntechanism in thin polymer films.
My research interest was further stimulated by nalitey national and international
conferences. In the seventies few women scientist&ed in experimental physics in
northeast India due to lack of facilities, oppoiti@s and also encouragement from their
families: many scientifically-gifted women couldtrieke research as their profession.

In 1980, just before submitting my thesis in thavdrsity, | went to the International
Centre for Theoretical Physics, Italy to attendgsearch course on Polymer Physics and
Liquid Crystals for three months. | continued mgearch for another year as a CSIR-
postdoctoral fellow in the Dibrugarh University.

The scientific community of Assam, specially thes&s Science Society, realized the
importance of a fundamental research laboratorgatoy out advanced research in this
region as early as 1959. But it took about two desdor fruition of this dream. In 1979,
the society established a research centre by time md Institute of Advanced Study in
Science and Technology (IASST) at Guwahati. Thetute was formally inaugurated by
Dorothy Hodgkin, a Nobel Laureate, on 3rd Novens#f9.

This institute is multidisciplinary in charactets beginning was very humble having
to depend heavily on our hopes and dreams fouitgval and growth. Luckily for me,
research in Plasma Physics topped the list ofiigsiin the nascent research centre. This
was a new area to explore in Physics, and | waistied into this field at the Institute of
Plasma Research in Gandhinagar, | spent nearlyéars in Plasma Physics Programme
being carried out first in Physical Research Latmyyg Ahmedabad.

On my return | was invited to join the IASST asaulty member and my first
assignment was to set up the Plasma Physics Lalppr#twas a herculean task. | had to
work without virtually any infrastructure or librarThe institute did not have any corpus
or regular fund. Let alone the State Governmergnasther physicists in Guwahati had
no idea about a Plasma Physics Laboratory! Ourryhgmoup worked under a project
financed by the Indian Space Research Organizatmohwe submitted a project to the
Government of Assam for funding. Our perseveranombined with the favourable
reports of the experts of national level in theddiyielded results and the Government of
Assam provided us funds to start the experimentakwAfter preliminary work in the
laboratory, | felt the need for more training tcegepace with the modern techniques. In
1988 | went to work in the Plasma Laboratory of lingtitute of Space and Aeronautical
Science, Tokyo under the supervision of Dr. Y. Xakea. My research work was very
exciting and involved low frequency instability itow temperature plasma and
propagation and reflection of solitary waves. Oapgrs published in reputed journals
were frequently cited. On my return to Assam, DakXmura donated some important



equipment to our laboratory that helped in develgpand installing a Double Plasma
device in the Plasma Physics division of the losit

After dedicating many years to the establishmeidt @gvelopment of this Institute -
the only one of its kind in the entire North-Easteegion, | became its Director in 2005.
Only now | am facing the biggest challenge of nii,Ibecause | have to move from door
to door to look for funding just to keep the Inst# alive. Politicians and bureaucrats are
S0 apathetic to scientific research that most oftimg is taken up with them, leaving
little time for my real job. But | am not the oredive up hope so easily. | am determined
to create world-class research conditions anditi@silin my Institute so that our talented
young scientists can compete on equal footing whid scientists of the developed
countries. | firmly believe that “study of science an end in itself, and the path of
science must be pursued for its own sake.”

27. Building a career despite family pressures
Tanusri Dasgupta

| was born in Calcutta, and | am my parents’ onhjlcc | attended Bagbazar
Multipurpose Government School which was close tw bouse. Influenced by the
environment in which | grew up, my father was a PhDphysics and was a physics
teacher—from childhood, | was motivated to build a careephysics.

My family encouraged my school and college educatiodid my bachelor’'s from
Presidency College, Calcutta, and my masters frameufta University. However, they
were rather conservative and not very comfortabta the idea of a girl going to a far-
off place for study. This was one of the primarggens for my staying in Calcutta after
finishing my master's degree and joining the PhDgpam at a research Institute in
Calcutta. Afterwards | realized the importance afing out, seeing the world and
broadening my vision. | was greatly influenced by oolleague, who later became my
husband. | fought a lot to convince my parents alioal importance of going abroad for
post-doctoral studies. In middle-class Bengali faasiit was not common for a girl to
stay on her own in distant places.

For post-doctoral studies | went to Paris. In thgibning it was not easy for me to be
alone in a foreign city where | knew nobody andlddwardly speak the language. For the
first time in my life | had to do everything by ngff Nevertheless | was determined not
to give up. While | did well academically, | gradlydbecame unwell and had to move to
Max-Planck Institute in Stuttgart, where my husbaras a post-doctoral fellow. | was a
Max-Planck Fellow on suggestion by Prof. Ole Andarsvho, after my husband, has
been a big source of academic inspiration for nie decision to come back to India was
also not easy. My husband got a job offer and @etctd come back to India, and | came
back primarily because of his decision. | constties the most difficult part of my life.

| joined the Indian Institute of Science as a regeassociate but fortunately, within a
few months, | got an offer from the research ingtitin Kolkata where | am presently
working for an independent position. There was tamtgpressure from my family to take
a job in the same city where my husband is, beltlif was important to have my own
independent research career. With my husband wgikilfMumbai, and me in Kolkata
cities separated by about 2000 km, over the ydasscteated severe problems which |



could only overcome with my mental strength. But tbe other hand, | feel | have
achieved many things in my academic life includomgfessional recognition. | built up a
group, which | could not have done otherwise. Teeha successful scientific career, it is
important to be mentally strong to overcome farbayriers.

28. A woman ecologist in India
Priya Davidar

As one of the first women to become a professoeaniiogy in India, | was able to
witness changes in the status of women ecologidiisel developing world. | became an
ecologist through a fortunate set of circumstantésd an early connection with nature
due to my father who was an amateur naturalistvalalife photographer, and this gave
me a spirit of adventure and curiosity about tfe dround us. | was also privileged in
being able to do my doctoral research under thdagae of Dr. Salim Ali who was an
eminent ornithologist and one of those rare indiaid with a passion for enquiry and an
absolute sense of integrity and fairness. | waoang woman in my early twenties
launched into a male dominated field, where womenevconspicuous by their absence.
My interest in ecological research was not takenseriously by many of my colleagues.
However, Salim Ali gave me unstinting support, céetgdy disregarding gender as being
of any significance to research involving field woihis gave me the courage to carry
on regardless of opposition or indifference.

Looking back, | can see that having support frotaldshed scientists played a very
important role in my life. After my PhD | was a padsctoral fellow in the United States
for over seven years. | was associated with repugitutions such as the Smithsonian
Institution and Harvard University, among othensd dad the opportunity to carry out
field research in North and Central America. | reed support from many outstanding
scientists: this is what helped me to get estabtism science. This underlines the
importance of mentorship in science.

When | returned to India to take up a faculty gositat Pondicherry University after
being abroad for 5 years, | faced an academicthié& was quite overwhelming in its
brutality. However, there were many positive aspeathich helped me pursue research
and teaching with interest and enthusiasm. | cantify some reasons for the difficulties
| raced. Firstly, the caste system is still alinel @oing well. As a proof, most of the elite
institutions are dominated by the upper castes,athdugh statistics are lacking, caste-
based nepotism is very much a part of academicuitesent procedure. In the
Universities, however, because of reservation,ethisra greater diversity of castes.
Gender is the other issue: women have a subsemdkenin society and this is translated
into a subservient role in the workplace. As in Y¥as countries, women are not as much
a part of academic networks which are importantuithering careers. Social status is
further undermined if body language, dress code kaistyle do not conform to
tradition, particularly in the conservative south.

How | survived and achieved a fairly successfueearseems a mystery! It is a cliché
but India is truly the land of paradoxes. The Indexperience has given me courage and
fortitude to pursue my goals regardless of oppmsiéind lack of peer support. | also was
in a field of science that does not require infiasure and laboratory support. Many of



my colleagues in the lab-based sciences are lamggislue to lack of basic infrastructure
and administrative support to carry out their reseal had the good fortune of having a
supportive family atmosphere, good students aretnational recognition. | have trained
many students and many of the women have distihgdisareers of their own. Female
ecologists are well accepted by the rural poputafidhey usually get extra support and in
more than 20 years of teaching, we never had adeantof violence towards students
even in the remotest places in the jungle. Wherétrawvel in the world, | have the good
luck to meet up with at least one of the formerdstis of my Department, who have
been carrying out interesting and innovative prigjec

Ecologies have an important role to play in impnavithe quality of life in India,
where environmental degradation and loss of biadityeis pervasive. Young ecologists
are now taking the lead and with their vision amtliigence, are making changes both
small and large across the landscape that is Imtlia.is the hope for the future.

29. The pursuit of science -my hobby and profession
Deepti Deobagkar

It is said that you cannot choose your parentsad extremely fortunate to have been
born the daughter of Manik and Pandit (Waman - kmas Pandit because of his sharp
mind) Achwal, who did not believe in conditioninigeir daughters. | rarely ever heard
statements like “You are a girl and you should d@sd so and not do XYZ,” and in fact
never heard them at home. In addition, | was left@to explore and learn from my own
experiences, and was never told what to think. liyepts were always pillars of support
when needed. They also inculcated the idea thaisoogpable of anything and there are
no limits except the ones that exist in our own dsinMy mother often cited a story
where it was said that the word “impossible” didtrexist in Napoleon’s dictionary.
They imbibed a lot from European culture and sgomtere they had spent a substantial
period of time, and they tried to combine it witletbest practices in our country while
dealing with day-to-day matters. Being their fidgtughter and the only one for seven
years, | was a very quiet and shy person, and $pans on my own, daydreaming and
imagining things.

Initially, because of my liking for reading, | evéoyed with the idea of taking up arts
and psychology. My father was a scientist (a texthemist) and a professor, and his
attitude to science and life left a deep impressionme. There were inspiring and
dedicated teachers in my school, college and lderand | owe a lot to them. My
mother insisted on my reporting thing; which | ©etl and encouraged me to wonder
about them and to discuss and share them. | facedifficulties and always got
encouragement from my parents. My aunt, also anssteworking on cancer, stayed
single for many years in order to do researchhitstwas natural for me with my
temperament and background to choose scienceraseson.

The living world and the amazing capabilities ofcrobes to influence it were my
early interests. The time spent in Cambridge andirBevhile | was a student was
important in shaping my ideas. In Cambridge, | neaabout the world of
pre-implantation-stage mouse embryos and relishectcharged atmosphere. In Berlin |
learnt of the relationship between hemimethyhtmwpmatin structure and regulation of



gene expression. The development of a single ol an embryo and then into an
organism which has the potential to create artefaets an interesting subject. Although
it is the genome which seems to have the bluepttiet,ability of the environment to

influence through epigenetics, the phenotype, hebav physiology and even

intelligence of an individual held great promisenity imagination. Among other things,

this is what | have been working on for the pasy@érs.

While pursuing my PhD at the prestigious Indiartitate of Science, Bangalore, | met
my future husband, Dileep Deobagkar. He had juselsound and prosperous career in
USA (at NIH and Yale) declined job offers and comoelndia as a research officer
without any permanent job in hand! His forth-tigkss, passion for and dedication to
science impressed me. He has since helped meearobsand science writing and has
taught me many things. Support from Dileep in eyagsible aspect of our life, and his
trust and confidence in my ability to multitask kaveen the main factors that enabled
me to continue research while making a home ankirlgoafter my daughters. We often
take each other’s support for granted. At timesas the sheer passion for science, and
my inability to even imagine an existence wherersce was not part of my life, that kept
me going when things were tough.

Why do | do science? | find it fascinating and sigthg. When one reads about really
good experiments, looks at unravelling the humanogee, the possibility- of asking
many meaningful questions and perhaps getting asswes very inspiring! My years as
a student were very nice. When | started workirngydwver, | faced difficulties for several
years. In addition to challenges in my personal lihere were many in the workplace. |
had decided a long time ago, particularly whenihgd the University, that | would do
science only because it is enjoyable.

For me, science and the scientific attitude hawagd been a way of life. My work on
biosensors and nanotechnology, science populamzaand genetics and epigenetics
excites me a lot. As a university teacher, oneoisstantly surrounded by young and
bright students. | have learnt a lot from my int#i@s with M.Sc. and research students
and | find it challenging and rewarding. As a cdtesu to the Serum Institute of India, |
have also been able to get a good feel of the dhatdogy industry and business. My
chosen profession involves the pursuit of sciemak laam indeed happy that | can earn
my living doing it.

30. Does it really matter that one is a woman gegh
Aruna Dhathathreyan

My images of a scientist came from the wonderfudksoof Jules Verne that my uncle
got me to read when | was a schoolgirl of eightioe. | read each of them at least two to
three times and dreamt that | would also one dasngy to the centre of the earth or save
mankind from an invading microbial colony from auspace!

I think | was lucky to be born in a family whichdagrandfathers who were teachers, a
mother who wanted more than anything else to eduwat girls, and a father who did not
interfere with his wife’s ambitions. My early yeairs school were mostly marked by
some very good science teachers who encouraged ask tquestions. | initially wanted



to study science only because | had romantic ideasit helping the poor people in my
country by being a good teacher!

Girls of my generation usually did not think ofifellong career and took up a job in a
bank or became a teacher because this career pathomsidered to be trouble-free. My
parents supported my decision to rake up a canessience. However, they also worried
often about their decision of letting me be a reg®a especially when a neighbour’s
daughter got a job in a bank or when someone’ssnget engaged to be married. They
were often criticized by relatives and friends, dnevas told by these people that
whatever a woman did, ultimately her role was tfat good wife and a mother!

Out of a class of fourteen students who did thedengraduate programme in physics,
only four of us went on to a post graduate degnekl @ahink |1 was the only one who went
on to complete her Ph.D. | think | chose scienspgeially physics, because | loved the
fact that one could explain so many things in edayylife and if one was only curious,
one could go on discovering why and what made thidago round!

At college | found that an overload of abstractaglevas not for me and | loved
experimental physics more than anything else. lize@d one need not be a genius in
theoretical physics, or even be mechanically ha@e only had to wish to find new
things and have the strength to work on an expeimdere no one had yet found an
answer. The greatest joy is when you are the fiesson to get to the answer. Today, |
often tell my PhD students that the nice thing d@ling a scientist is that you get paid
to do something you enjoy. | do not think any ofjoér gives you this luxury.

| completed my master’s in Physics with electror@sany special subject, and when |
went to register for a PhD programme | decided lyss would be the area of my
research work.

After completing my PhD in biophysics, | went to ¥MRlanck Institute for
Biophysical Chemistry, Gottingen, for postdoctosark. In the meantime | had married
a chemist who supported my passion for researclenoduraged me to be scientifically
active. He shared the child caring effort as muglp@ssible. For almost four years after
our marriage, | stayed in Germany while he worke€anada, and we thanked Thomas
Graham Bell for inventing the telephone that kepgaing all through those years!

My years at the Max-Planck Institute were enriched excellent teachers and
scientists like Mans Kuhn, Manfred Eigen and Eriiehe™ who showed me how
interesting science could be and the wonderful dvosle could explore through
experimental work. My important contributions dwithis time dealt with development
of new experimental tools to study molecular asdgmbocesses at interfaces and in
lipid-protein interactions. Switching from physitts biophysics to physical chemistry or
even sensory physiology was made easy and integedtie mainly to the great teachers |
worked with. My rewards have been my class of esitiaiic graduate students who
rushed to attend my course in experimental teclasigu biophysics or spectroscopy and
voted me an excellent experimental physicist!

| realize the first few years in the career of &sist are important and women
scientists need to avoid falling behind their meddeagues during this crucial period.
Due to the traditional role of child-rearing or eajiving expected of women, often



women do get left behind. | have been lucky in that husband and | share an
enthusiasm for science and this has helped me n@wogly in my career.

| am presently a scientist in a national laboragtdoytunate to have had excellent
mentors, who have inspired, encouraged me to dé Wwisanted. This freedom to explore
has helped me to mature as a scientist.

| have benefited greatly from my students. Theiesiions and curiosity have helped
me to explore new areas in science. Of course gh@iwoman scientist has not always
been easy because one has had to make difficutteshim lire. | think some of my fellow
women scientists would agree that we go on a cohgtalt trip because we think we are
not doing justice to our roles as mothers or asndigts. Society still stereotypes women
in certain roles and does not expect us to break fhem easily. To be accepted as a
scientist who happens to be a woman is still anllufask in some areas considered a
man’s world! A woman is expected to be docile and ask too many questions. Even
where women are allowed to study and work, somesrate still assigned to women by
men. This often acts as a deterrent for young wowlem may have wished to rake up
careers in science. If we could free ourselves fsoch prejudices and approach science
with an intellectual objectivity, it may be pos@lio do outstanding scientific research.
To go on working passionately in science requinessupport of the family and society,
especially for women. For me this has been posgienly because my son, my
husband, my parents and my entire extended fanale fstood by me and have helped
me to go that extra mile. Not all moments have bgreat. | have had to face setbacks
and challenges. However, the freedom to be opezndaire with the curiosity of a child,
and to understand the world through science has &eenderful privilege! In the world
of science any discrimination or prejudice has ale to play and | hope women as well
as men will be allowed to live by the same rules.

31. My tryst with the monsoon
Sulochana Gadgil

Pune where | was born and brought up has for augergnd a half been in the
forefront of the struggle for the liberation of wem My grandfather, a physician, was a
freedom fighter, and many of his fellow participaim the struggle against the colonial
rule were regular guests at our house. My fathgrhysician with an MD in allopathy,
had also studied the Indian systems of medicinayrgda and Yoga, in depth. My
mother was one of the members of a thriving grdupamen writers in Marathi.

| am the third of four daughters. My parents enaged us all to study and take to
learned professions; two of my sisters are phys&id also did well in school and
college, sd was destined to become a professional!

| studied in a primary school in Pune, before mgvia Rishi Valley for my high
school education. At Rishi Valley, we were encoedatp study what we wished, as we
wished, without any pressure to score good grddesopted the same carefree approach
for my undergraduate studies at Fergusson Collegek in Pune. Madhav, the fellow
student whom | eventually married, claims that ugia his attention when jumping out
of a high French window of a lecture hall to escapen a boring class! | had enjoyed
mathematics from a young age and decided to camimthe science stream rather than



joining an engineering college. | went on to do astar's degree in Applied
Mathematics at Pune University. At this juncturehdcame engaged to Madhav who
comes from an academic family. From the outset he een on both of us actively
pursuing a career in science.

Madhav and | felt that a sound foundation for sactareer might be laid in a good
university abroad and luckily we were both admitkaéth scholarships to Harvard. | was
a graduate student of applied mathematics, and mithinterest in the natural world,
decided to work in physical oceanography with PR Robinson. The course work
equipped me with an excellent grounding in appirethematics and physics. Because of
Madhav, | also developed an interest in mathemagicalogy and evolutionary biology
and began some work in that field. Amongst the mashyanced courses | took, one was
on planetary fluid dynamics, taught by Prof, Juldsarney who has made fundamental
contributions to tropical meteorology. After my PlhDecided to focus on the monsoons,
surely the most challenging problem in tropical @eeblogy and of such vital concern to
us. So | did a year's post doctoral work with Pr@harney at MIT. During my
graduation days, there was an outstanding groumeaiphysical fluid dynamicists
between Harvard, MIT and Woods Hole Oceanographstitute, Perhaps the most
important part of my education at Harvard and MiBis learning the art and science of
mod-cling of complex systems from stalwarts infie&l. This gave me the confidence to
undertake modelling studies of not only the monsdmut also of crops and to develop
simple models for the impact of pests and diseasesops in a variable climate.

In 1971, Madhav and | came back to India and far years | worked as a CSIR pool
officer at the Indian Institute of Tropical Metetwgy. This gave me an opportunity to
learn from the great tropical meteorologists likeARanthakrishnan and to work with the
distinguished monsoon meteorologist D R Sikka. Thagan my lifelong passionate
involvement with the monsoon. Fortunately for matish Dhawan, then director of the
Indian Institute of Science in Bangalore was fast@d by the monsoon as a challenging
problem in fluid dynamics. So he recruited me as of the members of the newly
founded Centre for Theoretical Studies (CTS) cosipgi an interdisciplinary group of
scientists engaged in modelling complex systemsludting biological systems, the
atmosphere and the oceans. Madhav was also hiradreghematical ecologist at CTS.
Out of these beginnings grew the Centre for Atmesigrand Oceanic Sciences (CAOS).
CAOS has made very important research contributaors played a major role in the
formulation and implementation of the Indian Clima&esearch Programme, providing
leadership for major observational experiments dlersurrounding seas in the raging
monsoon.

Over the years’, in collaboration with many scistgtiat IISc and other institutions in
the country, | have studied the ‘How and Why’ ofmaoon variability, with analysis of
conventional and satellite data and investigatiohismodels or varying levels of
complexity to understand the mechanisms responfiblenportant phenomena. | have
worked on the formulation of the methodology fompkgation of the knowledge and
prediction of rainfall variability for farming stragies and also on modelling ecological
and evolutionary phenomena. One of the most satgsfyieces of work involved a study
of the daily satellite imagery of the Indian regiand the surrounding seas which led to
the discovery of a basic feature of the sub-seds@nition in the monsoon cloud bands.
We showed that in each monsoon season, cloud lzadgenerated over the equatorial



Indian Ocean and move northward to the Indian regiointervals of a few weeks. This
demonstrated that the variability of the monsooméxorably linked to that of the cloud
systems over the surrounding ocean. Our endeawounderstand what leads to the
variation of cloud systems over the tropical ocelaalsto another important discovery:
the presence of a Threshold for sea surface temoperabove which there is a high
propensity for occurrence of cloud systems. Théditglof both these results obtained
from analysis of the first satellite datasets hasrnbconfirmed with the better quality
datasets now available. From these studies we &lavedemonstrated that the monsoon
is not a gigantic land-sea breeze (as we are taugtgchools) but instead is a
manifestation of the seasonal migration of a plnyescale system which is seen over
non-monsoonal regions as well. | am particularlgied about the recent work in which
we showed that the variability of the monsoonngéid to that of cloud systems over the
equatorial Indian Ocean. It may be possible to tiée link to enhance the skill of
monsoon predictions. Since we meteorologists alvetgss the importance of studying
the monsoon in an agricultural country such as,durged to learn from farmers in the
semi-arid tracts of Karnataka whether informationl @rediction of rainfall variability
could, in fact, lead to enhancing production in i@ fed tracts. In collaboration with the
farmers we have derived farming strategies whiehtatored to the rainfall variability of
the region.

| have thoroughly enjoyed trying to develop a coam@nsive understanding of the
monsoon, a tantalizing mixture of order and chdokave never participated in the
scientific rat race. Yet my contributions have ma#ten than not, received the
recognition they deserved. | believe that activeoemagement from Madhav, who
always had more faith m my abilities than | dids dayed a crucial role in whatever |
have achieved. | have been fortunate in having mdexdul family. We have a vivacious
daughter, a journalist who also teaches Spanish.iShmarried to an innovative and
enterprising mechanical engineer. They have tweljiWlaughters who are a source of
unmitigated joy. My son is a dedicated mathematicigth wide ranging interests, and
has made critical contributions to two of my recpapers. He has married the daughter
of another meteorologist. She is currently doinBhD in management sciences. As a
family we share love for nature and | have spentynahappy hours with them watching
birds, butterflies and elephants as well as clostlgs and comets. | have always been
treated as a capable scientist who happens to Wensan rather than as a woman
scientist, and never experienced any gender digsa@imon. Over the last three decades,
as a working scientist in India, | have never wssed any discrimination against women
whether in selection of students or for jobs, orassessment for promotion. In this
congenial atmosphere, | believe that women haveyeopportunity to achieve their
potential as scientists.

32. It's been an interesting journey
Rohini Godbole

| come from a typical middle-class Pune based Madtdrian family, wherein
intellectual pursuits were always encouraged. Myhaostarted her teaching career in
the prestigious Huzurpaga High School in Puney d&fsving completed B.A and M.A
after the birth of three daughters and then a BBEdd a grandfather who had decided not



to marry off his daughters before their matricdatand a grandmother who, in spite of
having studied only up to the fourth standard, wesonly relative to send me a letter
with a question after listening to my interview tive radio. So clearly | had a family
which saw nothing odd in girls pursuing a careerfalct among my three sisters one is a
physician and two are science teachers. Howevem d¢vough the family had a few
doctors and engineers, there had been no scierirstiskly, for a long time, it had never
even entered my mind chat being a scientist carafigtbe a career option.

This was probably because till the seventh standardvere taught in school only
home science as | was in a girls’ school. Whilgpring for the State Merit Scholarship
(which had General Science as a part of syllabushe seventh standard | first studied
physics, biology and chemistry, and that too onawyn. | was the first student of my
school in many years to get the scholarship. Bahtbur mathematics teacher, Mrs.
Sohani invited me home to study mathematics anehsei with Mr. Sohani. | can still
remember the innumerable chats and discussionsadeahd the various things Sohani
Sir taught us in his unique style. | then stareabing science magazines, participating in
science essay writing competitions and learningghioutside the textbooks.

Then one day my elder sister brought home a parmpbleut the National Science
Talent Search (NSTS) scholarship programme, thecondition being that one haw
join basic sciences. Since | had already decideshagprofessional courses this was no
problem. It was because of this scholarship thebdld spend my summer vacations
(while doing my B.Sc. on Physics from the Sir Paraimbhau College, Pune) in
prestigious institutes like IIT Delhi, [IT KanpuFhere | met my fellow travellers on this
journey, some of whom became lifelong friends! Tdiou still didn’t have a clue as to
what exactly research meant all of this definitelgreased my curiosity about it. |
finished my B.Sc. and topped the university. | rerher receiving an offer for a job from
the Bank of Maharashtra, offering me nearly as magmy father earned that time. | like
to think of the salaries offered by the IT sectmlay, dissuading the youth from going
into science and research as an enhanced versidheo$ame!! Looking back, my
decision to choose research over that job givesaegrets. | took my first step towards
research when | did my MSc in L.I.T. Mumbai. Thefpssors there (especially Prof. S.
H. Patil) taught me to look beyond books and td famswers to my questions myself.

My PhD application abroad was quite unplanned atmidantal!! In my second year
of M.Sc., the American University Women’s’ Assomat (AUWA) had declared
scholarships for girl students for studying in th8A. To be eligible for the scholarship,
one had to be admitted to an American universitghcdugh finally | didn't get the
A.U.W.A. scholarship, the application process igdered brought acceptance with
assistantship and I joined Stonybrook Universitddaesearch in particle physics.

My family had never treated girls differently, asd | never thought | was doing
anything different or special in going abroad fory lPhD. Some relatives and
acquaintances did of course try to V am’ my paremthe problems it would create for
my marriage chances! But fortunately my parentd pa attention to it. It is thus
undeniable that the support of one’s family, esgBcione’s parents is extremely
essential for girls choosing a field like research.

After finishing my PhD I returned to India. Altholud had a job offer for post doctoral
research in Europe, after five years abroad | whtdecome back home. If | had taken



that offer, my life would perhaps have taken aaddht turn. Truly speaking | have no
regrets about this decision either.

After my PhD | spent three successful years in Thé Institute of Fundamental
Research in Mumbai and then started working astarker in the Mumbai University. All
my seniors in TIFR felt that was the end of my assh. This is a sign of the vast
difference between research institutes and univessn India. The first taste | got of this
was at the time | requested accommodation. Whared4FR | had accommodation
immediately after joining; it took three to four ays in Mumbai University. In the
process, | had to answer completely irrelevant ties like whether | was married,
where my parents lived etc.

| could continue my exploration in Particle Physiog leading a ‘double” life and due
to the cooperation of my erstwhile colleagues agkarch student's from TIFR who
made me welcome in the group. Equally important th@sencouragement and support
received from my head of the department Prof. Ratgwwho believed in my abilities
and my thirst for research. Such moral supporhéndarly days goes a long way to give a
young researcher the required confidence. Durirgeérly period, when in Poland for a
conference a Japanese scientist, after inquiringtiven | had authored a piece of work,
bowed down to me in the middle of Frankfurt Airpartd said,” | respect that work™!!, |
must say it did wonders to my self confidence. $hpport and trust of my friends and
family in this period played also an essential rdlath all this things moved well in my
12 years in the Mumbai University. | could creatg own niche in the field of particle
physics.

| work in the area of high energy physics phenortemg the subject of fundamental
constituents of nature and how they are put togetBeientifically it has been most
exciting and satisfying to pursue this challengingject.

The satisfaction and joy | felt when a predictioreaf my young German colleague
and | made was found to be true and called by sasthe ‘Drees-Godbole Effect’, and
when another of my predictions with another (fehalelleague was called Godbole-
Pancheri model’ was unparalleled. Some awards, ursraiso came along the way. The
one which is very close to my heart is the IIT Bigtished Alumnus Award. When the
place where | took my first steps in this field safwe are proud of you it fills me with
happiness. An appreciation of research in basienses from an Institution like 1T
which is full of distinguished alumni with glittery achievements in technology and
being the first woman to get this award was paldidy satisfying.

Along the way | also conducted a marriage for abb2tyears, with a German
colleague, across two continents. We decided t¢ppas having children till we could
find jobs to live together and that never happemad.having the children is perhaps the
one regret that | have. Combining a happy familg arsuccessful science career requires
a large dose of luck for a woman, given the (lafksapport structures, institutional and
social. Further, | must also say that | find difficto analyse objectively the toll that the
gender (bias) might have played in the strugglesstdblishing one self as a scientist, but
| certainly can not say none existed.

| don't think of this journey as easy or difficultut rather | feel it has been interesting.
That is why | feel that it is one’s responsibiltty help increase the interest and curiosity
about science and research in today’s Indian yaanthparticularly the young women. |



am personally involved in many such efforts. Tlsisny way of giving back to the field
which has given me a lot over the years.

33. A tale of two lives
Srubabati Goswami

I am lucky to be born in a family where one is a#al to pursue one’s own interests
irrespective of one’s gender. | developed an istaremathematics and science in school
and chose the science stream for further studiesrked in Neutrino Physics for my
PhD with Prof. Amitava Raychaudhuri in the Univeraf Calcutta. It was an upcoming
field and | enjoyed my work a lot.got married during my PhD period to another physi-
cist. It was my own decision.

Two years after my marriage | submitted my thesid applied for a postdoctoral
position in the institute where my husband was waykHowever, it was not clear when
the selection interview would take place. | wagw#d to use the facilities there and |
even had an office space. However, | soon stageithd difficulties since | did not have
any-affiliation. So | started applying to othertifiges in India for a postdoctoral position
and | got an offer from TIFR. However, | was exjmagtat that time and because of my
health conditions we decided that it was best fertsmgo back to my parent’s house for
the delivery of the child. The interview for whi¢hwaited for seven months was held
soon after my departure.

My daughter was born on 27th July, 1997 and withiew days | came to know that
there would be a second interview in my husbanditute in early September. |
managed to attend this interview and got selected.

Finally, | joined as a postdoctoral fellow in Janu&998 after about mote than a years
break. To come back to physics was not easy, edpewiith a small child to take care
of.

After completion of one year | had to give a tadk the renewal of my fellowship and
| got a positive feedback from the committee. Hosre¥he head of the group wrote in
my report that | was irregular and not punctual aadny postdoctoral fellowship should
not be renewed. Thus, once again | faced the pbigsidf termination of my career just
within one year of restarting it. | was working ydrard during that period. | used to go
to the institute even on holidays. A question mamkmy sincerity at that stage was the
last thing | expected from someone totally unawafreny work, or what could be its
possible impact. But at that time | was feelingywepnfident about the work and |
thought that | should not deviate from my goal. fpiesthe objections finally | was given
an extension. | completed my tenure there andnnaly 2000 | joined Saha Institute as a
visiting fellow.

My work started progressing very well at this stalghad the support of my family
and | could work for long hours. But in 2001 my basd told me that we should admit
our daughter to a school where he was stayingtas dgtting admission to the school
would be very difficult. So | came back to stay lwihim, taking leave from Saha
Institute. This was a very crucial point in theldien which | was working, with a lot of
new results. So | decided that the work shouldstap. At that time | worked from home,



from cyber-cafes and we wrote a paper analyzingethresults. This paper went on to
become a top cite.

| take this opportunity to express my gratitudermyp collaborators Sandhya Choubey
and Abhijit Bandyopadhyay without whom | could nwdve done in this period. In
between, | had applied for postdoctoral positiomsoad and had got offers from
Portugal, Spain and Japan. At the same time, lagmb offer from Harish Chandra
Research Institute (HRI), Allahabad in March 200@ecided to take up the offer.

| joined HRI in April 2002 and after that | neveaichto look back again. We stayed on
campus. The atmosphere was friendly and progres$ive academic environment was
excellent. | enjoyed myself, my work and everythiggy much.

These years were termed as the golden period e&anmas in Neutrino Physics. There
were remarkable results from several experimentgbkshing beyond doubt that the
invisible particles called Neutrinos are massivhisTwas a very important result that
compelled us to think beyond our standard ideas. ark in this field was highly
appreciated worldwide.

After the struggling period from 1996-2002 it wdsela golden period for me also. Of
course | was not staying with my husband. It wdfcdit for me and | think more so for
him as he was alone. But we managed. In our sepévats we were happy which, |
found, was much better than staying together wite person sacrificing the career and
remaining unhappy. We accepted life as it camestana tried to make the best out of it.

My decision to come to Allahabad was a very tougkiglon. My husband, | feel,
wanted very much to be with our daughter. Howekerdid also realise that | had to take
the job.” My husband had once told me, ‘if you wémtbuild your career; do it on your
own strength. Do not depend on me or anyone efstn&b.’ Today | am very happy that
what | have achieved, | have achieved it on my d@ficourse, being in HRI has made it
easier and having my daughter around has addethlyy toew meaning to my life and
has made it worthwhile. In 200 was offered a faculty position in the instituwtbere my
husband was working and where | am now based.

This has given my daughter the chance to stay hegetith both parents - a chance
that perhaps she deserved much earlier.

34. Dream your own dream
Rama Govindarajan

The stars shone down on 47 weeping girls, whilemtlg sea breeze tried to soothe
them. On this evening of drama, the prosaic wotdsiSewife”, “graduate” and “bank
employee”, were being scrawled in autograph boeldeu“Your ambition is to become
a ...”. And no, the overweight, under-confident@pen occupying the schoolyard for
the last time did not scribble “research scientist”

Not even years later did | understand what the taeant. What does it feel like to be
one today? My website talks about the science ddll only say here that | completely
love it. However, | did not know this when | stafteut. All | wanted to become was a
“regular guy”, which to me and my peers meant hgenough money for a gracious life-



style and being in charge of a group of peoplefepably large. First big mistake:
borrowed objectives.

Dear readers, if you are young, please dream yaur dream. Also, please, please
dream big. My grandmother, Alamelu, did for me. Sit@ set an example by fighting
tooth-and-nail for what she believed was right, Bgdhever obeying a rule of which she
was not convinced. As a young bride, in 1920, stleed ostracism by her community to
cook and eameen-kozhambwith a Dalit family in their hut. My other early flmence
was my mother, Shakumala, practically a single,kimgy;, parent, who made light of an
extremely tough life to create a home where poatrg laughter ably substituted for
luxury. My only regret is that my achievements fall short of her sacrifice.

Doing a B. Tech, at Indian Institute of Technoldgiy), Delhi was a simply superb
experience. | was given the opportunity to studigeathan memorise, and had the fun of
discussing science with peers. Like many othes girllIT, | emerged near the top of my
class, picking up self-assurance, a “can do angthattitude, and many close friendships.
It would be good if within the next few years, haffevery IIT class would be girls - it
would be a change from when | was one of 54 irctiemical engineering class!

My PhD advisor Prof. Roddam Narasimha has beenbtbgest influence on my
scientific career. Apart from fluid mechanics, eidght me to do science the right way,
which for him includes a thorough and critical ursfending of the subject, extreme care
in methods, and zero exaggeration in making clainadso like his conviction that the
youngest student in a group may be right in a sifiediscussion.

| am also blessed with a home completely free oidge bias and its manifestations.
So, what can go wrong when one has the best edocatid heavy-duty determination,
and is surrounded by good people? Read on.

| am an engineer first, and fluid dynamics has gbvaeen a favourite, but my career
in research began almost by accident. When | gtadudwanted and got a plush job in
Mumbai. Every morning | became part of the compdetass of humanity in the ladies
compartment of the 6:57 fast train to Andheri. Stlo®m mass revealed itself as having
faces, lives, and stories. The one common thenthdrstories was the incredible hard
work and determination involved. These women — akees, secretaries, fisherwomen,
new mothers, very-soon-to-be-mothers, many malsbad, some from home-lives too
terrible to describe, running top-speed acros®tee bridge at Grant Road at 6:56 a.m. -
are my role-models and | think back to them evénetl imagine | am having a hard
time. An important ingredient for success is thdlimgness to push yourself to work
really, really hard.

It took me two months on the job to realise thahsthing a lot less plush and a lot
more mentally demanding would suit me better. htded a Masters in the U.S., which
did not launch me into the planned orbit in indiastR&D, maybe because | soon tied
myself by marriage to one dry. A guest at my weddiemarked that Bangalore (as it
was then) was not at all the place for a chemiogireeer, and how right he proved to be!
In my efforts to leave no stone unturned. | wentléaens of interviews within the next
couple of months, looking for unsuitable jobs.ndlly took one of them just to put my
share of rice on the table. The really big mistaket realising that the world offers
myriad choices for a young couple in search of g@od careers. Just don’t be scared to
experiment, to spend a few years as a nomad. Deeltguilty if your spouse has to



make some temporary sacrifice as well. It wouldbst if you can postpone marriage to
the post-nomadic stage!

It dawned on me that to succeed in Bangalore, tipeisiefining myself. The software
industry was in its infancy, but | decided, mayheslly in some people’s opinion, that |
would not be part of the big boom which | didn’tdwm then was coming. | went into the
defence-related aerospace industry instead. Hasanted my experience with process
control and computing skills, to be put to use\oid importing control algorithms. The
set-up of the industry made this wish impossibl&utfil.

So, four years after my BTech | finally turned tods research in fluid mechanics,
and have never in the twenty years since then @igheo anything else. For ten of these
years | worked in a national lab, during whichdatompleted my PhD and postdoctoral
work. The last ten years in academia have finabgrbthe “real thing” this was an
extremely lucky break, since the place | work, Jagvaharlal Nehru Centre for Advanced
Scientific Research (JNC), came into existence hat tight time for me! In my
experience, independence and constant exposutédo researchers is crucial for doing
basic research, and for these, an academic institigt unbeatable. A typical national lab
has other main objectives to fulfil, and cannotelipected to focus on basic research in
the same way.

If you are the type who likes every day to be défd, scientific research is the career
for you. If you like working with young people wittright ideas, who keep you on your
toes, and if you like teaching yourself new consefitis is the career for you. If you are
prepared to toil long and desperately for the dagalliscovery- you are not sure you'll
make, this is the lifero choose! Even on a bad referee-report day, | amyhammo
science!

35. Lilavati’'s daughters: today’s story
Neelima Gupte

Many things have changed, for Lilavati’'s daughtsiace Lilavati’'s times. Even so,
very many aspects of her story find resonancelsdi tives. First, the positives. The fact
that women are underrepresented in the scientificksforce was itself not recognised
some years ago, let alone seen as a worrying presmmm

This has changed completely. All decision makinglies, whether institutions, or
academies, or government departments, now feaheébhd to pay attention to this issue.
This is quite different from what previous genevai of women experienced, even if it
was mostly unintentional.

In [IT Bombay, where | was an MSc student in theeswies, the faculty was happy
that some of the M.Sc. batches had nearly 50 par afegirls. Our teachers were also
conscious of the fact that women were seriouslyeusgresented at the faculty level
(one woman in the physics department then). Howethey thought this was the
unchanging natural order, and did not consider pag of their responsibility to bring
about the change. AH this is no longer true, anyehe

| won't say much about the problem that women facthe entry level, since this is
well known and much discussed. Speaking for mys$ddf-passed this problem, having



had the good fortune to get a faculty positionraearly stage, at the University of Pune,
which not only had a very active physics departmieat also had a double digit number
of women faculty (I was the tenth!). This was aqud situation, and unfortunately this
still remains unique. However, those of us who whaeze found a great deal of support
from each other. Additionally, this was a very dffigledepartment with people who were
ambitious in their work. This really helped me toy in my early years, and even more
crucially, helped me to change fields to an ares thhad zero exposure to before. It is
important to note that this was neither a well-fedchor a well-known department. It just
had people who had a can do attitude. Finally,ighighat counts.

All this sounds good; however, there were othedhehes. My husband and | worked
in different cities (Chennai and Pune not exactgnby) for ten long years. Here again, |
must acknowledge support from both my family and mugband’s. Had they brought
pressure on us, | might have quit, as have so mamyen. Meanwhile, the job scenario
was singularly unhelpful to couples trying to wankthe same place, Finally, | moved to
IIT Madras, which turned out to be fortunate. Thstitute was undergoing a sea change,
and | found my own niche there. Meanwhile, the deawas painful.

| was placed at an inappropriate level, perhapsause | was not in a position to
bargain, something that happens frequently to woriMgnsurroundings were far more
conservative and bureaucratic than what | was tsetihe people who saw me though
the change were my research students, who had nvatiedne. They also felt uprooted
from where they belonged, but somehow, by holdiagheothers’ hands, we made it
through the transition.

As | said before, the problems faced by junior womfaculty are now well
recognised, if far from being solved. This is notsay that women at all other levels do
not face their quota of headaches. Women in mitlglels fight to keep their heads
above the water, both as people and as professiofta¢y are both senior and junior at
the same time! That is, they are given respongibiithout autonomy. Women at senior
levels are frequently expected to be complianth®rtsenior colleagues, and pushovers,
by their junior colleagues.

Harassment issues exist in many places, and aeéy rdealt with in a professional
way. Serious positions taken by women on issuesnpbrtance are resented far more
than similar positions taken by their male colleegyuiRole models who have successfully
handled these problems are few and far between.eMeny many women manage to
cope, by developing their own networks, and relyamgthem for advice and support.
Lilavati’'s daughters get by, with a little help fnofriends.

Finally, what would we the women of this generatiltke to see for the women of the
next generation? Perhaps the ideal situation wdaedf they were in a position so
advantageous, that they would wonder what all tiss that we make had been about. In
that case, those of us who are still around theghtrfiave to remind them that freedoms
which are not guarded jealously have a tendensligaway!

36. In search of equality
RJ Hans-Gill



| was born in 1943 at Mohie (Ludhiana) in Punjaly. fdther Gursher Singh Hans was
a doctor and he was posted in rural areas, sont spg childhood in small villages in
Ludhiana district. My mother, Gurdeep Kaur, was @udewife who continued her
education privately and through correspondencesesuafter marriage. | was sensitive to
the uncertainties of transfer and did not realkg lio move, but my experience was that
we always moved to a better place! The opportusifie education for girls were non-
existent in villages: there were no schools fotsgiand girls were not allowed to join
schools for boys. So the first few years of my iifere spent studying at home, longing
to go to school. My parents encouraged and guidednntearning. Sometimes | had the
opportunity of going to school and attending classeofficially, since my father knew
the headmaster. | enjoyed these visits immensely.

| became intensely aware of the problems of womeour society while overhearing
the hospital staff discussing these problems wighpatents. From childhood | wondered
why girls were not sent to school, win women did have jobs, why they were
discriminated against in all walks of life. | spantiny long hours thinking about such
topics and dreaming of a new world where equaligrvpiled. So, very early in my life, |
had somehow formed the idea that to overcome stathigms one must study and get a
job. Of course, | wanted to be a doctor like myéat

My father was transferred to Isroo when | was absiut years old. This village
boasted of a primary school for girls. The schoaswoused in an enclosure which had a
large room and a courtyard. After an informal testis admitted to the fifth class. Only
one teacher somehow managed all the classes, gdittler was taught and | was not
interested in it. All my classmates were much olth@an | and did not like the fact that |
knew much more than they did, so | had no friehedss immensely bored but continued
going to this school since it was the only avagabhe. Then for one year | studied
English, Arithmetic and Punjabi at home. My unclarsher Singh, who was naib
tehsildar at Balachaur, very reluctantly agreedetome stay with him and study at a
school for boys, where | could only go posing dsog. This was a secret between our
family and the headmaster. My uncle was totallyirssiahe education of women and it
was only after many requests from me and my faiter he decided upon this course. |
enjoyed wearing a turban and going to school wighbnother!

Regular schooling for me started only when my fathas transferred to Gujjarwal in
1953. This village had a high school for girls anpdined the eighth class. | found that in
general, schools for boys were better equipped,raabetter standards and facilities.
This seemed very unfair!

Unfortunately, science and mathematics were ngyhtaat my school, and noticing
my interest, my father decided to help me in theggects. But | could not appear for the
university examination in science, after studyibh¢p@me, because science had a practical
component that required a laboratory so my ambittohecome a doctor ended and the
road to become a mathematician opened up althougts Inot aware of it at that time. |
liked mathematics because of its precision anduschwas better at it than others.

Throughout my educational and professional cardead the strong support of my
parents and elder brothers Lakhbir and Bhupindkadl the blessings of my grandfather
who had called me “Vidya” noticing my inclinatioowards learning at an early age. He
was all praise for persons who were good at arititnad his encouraging words were



invaluable to me. My parents made considerablerteffo that | could study at good
colleges. | graduated with honours in mathematicsnf Government College for
Women, Ludhiana standing first in Panjab University the B.A. and second in
mathematics honours.

| joined Government College for Men, Ludhiana, tlee M.A. in mathematics. All the
teachers were men and some had the opinion thatewarannot and should not do
mathematics. | took it up as a challenge to prineent wrong. Professor K.R Chaudhary,
who was also the vice-principal of the college, wasouraging and helpful, and proud of
my achievement when | stood first in Punjab Uniitgns the first year of M.A., getting
98% marks. He strongly advised me to go in for @&l Services. But the pursuit of
further studies in Mathematics was calling me. H rearlier met the distinguished
mathematician Prof. R. P. Bambah, who advised mputsue research. | joined the
Department of Mathematics in August 1962 as a rebdallow.

The department had an intensive program includiagich courses and research
seminars. The first few months were really harde Vastness of mathematical literature
and unsolved problems overwhelmed me. Adjustinthéohostel environment, trying to
come up to the expectations of the faculty andaaténg with other research students: all
seemed too much for me. | thought that Chandigah awery unfriendly place. | started
working on open problems and by the end of 1963 obiaiined results considered
enough for a thesis. | was later awarded NarasRga gold medal for two papers
published from my thesis in the Journal of IndiaatMematical Society.

In the meantime, Prof. Bambah decided to go to Gitade University, Columbus. All
his research students were offered fellowshipsethidly parents were very encouraging
and agreed to my going to the U.S.A. even thoughesalose friends and relatives
advised against it. | finished my course requiretm@ma short span, getting all A grades
and received my degree In December 1965. | waydhagest Ph.D. from OSU up to
then!

After taking up brief teaching assignments at OSid &niversity of Wisconsin |
decided to return to India. Life in the States wla$initely more comfortable and there
were more opportunities, but | preferred to livelmdia. | married Jagjit Singh Gill in
1968. He was at the IARI, Delhi. A major problenatthve faced was that we could not
get jobs at the same place. We decided not to ammipe out careers. Soon little
Ramneek and Hardeepak arrived and the help of mgnfsa and parents-in-law was
invaluable in bringing them up. With the moral gotuysical support of our families, we
were able to resolve all major and minor problems.

For several years | was the only woman on the faaifl out department. | always
tried to do my best so that my colleagues did eet that women contribute less. My
colleagues were mostly very helpful and readilgdrito make time table adjustments
whenever needed. My research is in the geometryofbers: packing and coverings,
Diophantine approximations, non-homogeneous indefiquadratic forms and view-
obstruction problems. | collaborated with my cofjgas R.P. Bambah, V.C. Dumir,
Madhu Raka at PU and A. C. Woods from OSU. Ourreffover many years led to a
proof of the long standing conjecture of Watson mon-homogeneous minima of
guadratic forms. | have been elected fellow ofttiree major science Academies of India
and also a fellow of TWAS.



Most persons hold mathematics in awe. Meeting a avomathematician shocks them
and they start narrating how seated they were dhsnen school. | used to feel very
amused till | started noticing that even my chitdweere developing fear of mathematics!

Circumstances just guided me to mathematics. Amemi mathematician was my
research guide; | have had wonderful collaboratmany bright students, and a healthy
work environment at Punjab University. Above all,hed an understanding and
supportive family. | have always enjoyed discussimgthematical problems. The
happiness one feels on solving a difficult problenmdescribable.

37. Science and the art of detection
Gaiti Hasan

When | think back of the reasons for my becomingaperimental research scientist
in biology, | find many were accidents of fate.dar family it was taken for granted that
girls studied and went on to a career. Marriage ecatong somewhere but was not
considered an essential end-point to one’s stutlgdwo elder sisters studied chemistry
and physics, and both my parents spent most af Wwwking lives teaching and working
in a University. Growing up in this environmentetidea of becoming an academic
seemed natural. The big question was which acadstream to join when | finished
school. My own inclination was to pursue an undaagate degree in physics; this desire
was driven mainly by a good physics lady teachechool. Luckily, this did not happen.
My school in Aligarh did not have a mathematicschea qualified to teach us higher
secondary level maths; without maths no good usityerwould admit one to an
undergraduate degree in physics. The other availgilions were chemistry or biology
and biology was already beginning to seem moreeastsg to me.

| joined a zoology honours course at Miranda Hou3elhi University. All our

teachers were women. They taught us with greatusrgbm and tirelessly took us
through the long experimental component. The costegcture had its high and low
points. The best part was the wide range of subjacight. | spent a good bit of my time
reading physiology, development, ecology and evauin the college library. | realized
that we were missing out on molecular biology aadegics - very little of either subject
was taught in those days at the Bachelor’s levkis Was the reason why | decided to
move for my Master's degree to the newly foundetd®t of Life Sciences (SLS) at
Jawaharlal Nehru University in New Delhi.

The M.Sc. course at SLS was again a mixed bagthaaks to an inspirational teacher
for molecular biology (H. K. Das) and a growingdrgst in genetics (egged on by P.C.
Kesavan) | finally knew at the end of my M.Sc. thatlecular genetics was the field |
wanted to work in. During my Master’s | spent twarsner schools at TIFR, Mumbai
doing experimental molecular biology. But the mixgenetics and molecular biology
that | hoped to work in didn’t seem to exist in daly that | knew of in India. Along with
some of my friends | decided to start applying tovarsities in England at that time the
U.S. still seemed very far from home. While makimyg applications to U.K. universities
| realized for the first time that belonging to anority could lead to discrimination.
What came as a bigger shock was that the discrimmaame from a woman teacher! A



lesson | have learned from this experience has tmeeansciously try and be supportive
of other woman scientists, be they students oeaglles.

| finally went to a lab at Cambridge for a PhD whérstudied gene organisation. At
Cambridge | understood what was meant by experhemgor; from listening to
seminars by some of the best biologists at that tiedso learnt to think about biology as
a whole. On completing my PhD | took the unusualpsbf corning back to TIFR
Mumbai for a post-doctoral position. | still wanteml work on an interesting biological
problem that could be addressed using moleculaetgsn TIFR had groups that offered
the possibility of working on olfactory genesbmosophilathat no one else in the world
was studying as yet. It was an exciting time wherotked at tracking a gene down to the
molecular level - a bit like a detective novel! Timelecular biology unit at TIFR was a
very special place and the intellectual traininggenetics that | received from Obaid
Siddigi’s students, Kavita Arora and Veronica Rgdes, has lasted my entire career.

After completing the molecular cloning of an olfaigt gene | was thinking about how
to useDrosophilamolecular genetics to address more general probiemi®logy. | had
just got married, my husband was going to work @stBn for his post-doc and | met up
with Kalpana White who was visiting TIFR. She wasry helpful and advised me to
write to Michael Rosbash at Brandeis which washi; Boston area. | wrote to Michael
saying | wanted to look for the period gene in maasnAfter six months when it
became clear that this project was going nowhemayihands, | decided to try something
different - reverse genetics Brosophila.Michael was most supportive and encouraging
of this new project which was to look for tilosophilareceptor for inositol 1, 4, 5-
triphosphate (Insg. Since the gene had been recently cloned in thess) no one really
understood the physiological context in which mdtioned. | used the newly discovered
method of PCR to clone tHerosophilagene in Brandeis and then brought the project
back to my lab at the National Centre for Biologjickciences in Bangalore, of which |
was a founder member while | was still at TIFR, Mhan It seemed an ideal project with
which to start my own lab. We could do geneticsmake mutants, we could do
molecular biology with the mutants and finally weutd use the mutants to look at
cellular function, development and physiology.

My lab still works on this problem and we are nous¥ trying to relate IngRreceptor
function in Drosophilawith human diseases like diabetes and neuro-deagorer The
best part of working in science is the freedomaketon a problem that interests you
intellectually. The tough part is balancing theddrours of work with raising a family. A
supportive family is a must. And just when you thiyou have done both you realize
there is another part to science — the networketyired to stay visible nationally and
internationally. Most existing networks are malevdioated and women need to work
harder and more systematically at entering thesendOone will ever know about the
wonderful scientific breakthroughs you may haveiegtd quietly in your lab!

38. The amazing world of life science
P Mohanty Hejmadi

| wonder if | had ever thought chat | would he @&stist, explore the unknown, and
work on living animals to decipher the mysterieskled in the non-descript simple egg!



Born during pre-independence era, | grew up inetinghoria of post-independence. The
world just opened up in the most unpredictable wdy!father Shri Bhagabat Mohanty

had relinquished a lucrative job as an engineereuikde British Government, had a
successful career as a contractor and financethtlependence movement. My mother
Shrimati Nisamoni Devi became a freedom fighteov@ng up in a house which became
a hub of independence movement, | was exposedetovtimen who were breaking

grounds in the most-unpredictable way.

Education in those days was more of a routine raffes my father those to build our
house in a secluded place, | was home schoolebraatis came up to our house so that |
could take a bus to Ravenshaw Girl's school. Gdm@ girl’s school meant a life of
leisure but being inculcated with a spirit of indadence and a life without harriers
meant a rather zigzag career. | took music as atisubject in high school, and opted
for science in college. Going to the majestic aneed-Ravenshaw College was a big
transition. The striking buildings, the quadranglee manicured lawns and seasonal
flowers were overwhelming. The world of science washanting and doing experiments
was a joy. Like most girls in science those daysahted to be a doctor but could not be
admitted as | missed the mandatory age for entemtherefore, had to opt for B.Sc.
instead. Being fascinated by animals, | took up l@gp honours and my life took a
decisive turn. After BSc | did not want to entee tedical School. | went to Lucknow
University for my masters which was both adventand eye-opener.

| returned to Orissa after my MSc and took up ahewy position in the newly opened
MSc classes in Utkal University. | was exposedeserarch through the few journals we
were receiving for the library. While pursuing \@ars avenues, | was offered the Barbour
Fellowship of University of Michigan, along with Bulbright travel grant. | joined
University of Michigan Zoology department in thealé&ful city of Ann Arbor.

After my education mainly on theoretical materialeyeloping manual dexterity in
dissection from guinea pig to the lowly earthwoiné still does if one has to understand
zoology all over the world in a restricted sensa)gging facts and figures of a variety of
pickled animals from all over the world; learning tealistic experience in Michigan —
fertilizing frog eggs, grafting live tissues to ckén eggs or crossing different strains of
Drosophila to study genetics —was awesome. The experimentghysiology, cell
biology and genetics charged with the euphoriaratking of post-genetic code era; life
science was gaining momentum. The miracle of featilon, the unravelling of genetic
programming in the nascent amphibian’s eggs stantiith the lines of tension in
cleavages, the complete division of egg and regeent of cells and appearance of
different organs to make a tadpole and then theamma&tphosis drew me to
Developmental Biology. | completed my Ph.D. on tfi@ansfer of Maternal Serum
Proteins and their Role in Development in the AeariLeopard FroRana pipiens”.

After my return to Utkal University, | built up aboratory for research on amphibians
and later endangered reptiles.

While pursuing super-regeneration in tadpoles urter influence of vitamin A
(initially discovered by 1. A. Niazi of Jaipur Urawsity) we published our
“Breakthrough” of transforming the tail to legs mmphibians known as homeotic
transformation inNaturein January 1992. This drew international attentiarh to the
phenomenon as well as to our laboratory.



Recognition has come in many forms, including tedrRashri in 1998: | was the first
woman to be elected President of Indian DeveloptahdBiologists, and was the first
woman Vice-Chancellor of Orrisa-Sambalpur Univgrgit995-98). After retirement, |
continue my study of science through membershipsiious agencies and by writing on
science.

Ultimately, science is a window of unlimited opperities. Going to the lab is like an
adventure everyday. The results of experimentstiveinesuccess or failure, enrich life
like never before. Science is ultimately an art kghde presents opportunities to feel and
live it. Although | could have opted for a more mglarous career in pursuing dance (the
art critic Charles Fabri wrote that | could haveafime, fame and fortune”), | opted for
science as it provided an opportunity where onemanld and nurture a career wih
very private space. To me science opened up a wbnshknown opportunities, seeing
the world, interacting with many eminent scientisastistes and policy makers - a
charmed life which | will never regret.

39. With no regrets
H lla neeBhatnagar

I was born in a middle-class educated Kayasthalyafrom Mathura, U. P. In our
family, girls were supposed to be highly educatesi,well as to develop household
skills. My father, the late Ramesh Chandra Bhatn@gtsc, Physics, 1936, Allahabad)
was the first inspiration in my life who sowed tleeeds of perseverance and
perfectionism in me.

| was the third sister in a family of five daugtgtemnd two sons and my father’'s aim
was to educate his daughters just like his sonsa Aime when there were not many
career choices for women, | was encouraged to be@medical doctor.

After | passed high school in 1958 (from the MetkbdGirls’ High School,
Moradabad, with distinctions) my father was transf@ to Gorakhpur where | finished
the intermediate in 1960 (from A. D. College), ahd B.Sc. in 1962, from Gorakhpur
University. Simple living and high thinking was omnotto at home. My father expected
us to top the class in every test and examinafd@hough, we did not need to work very
hard (most of the other girls were studying to gedegree just as an ornament!), my
father's expectations created an indirect pressuedt as if the world would collapse if |
stood second in the class!

In 1961 | appeared for the pre-medical test for. t&e and | topped the examination.
The first time a woman candidate had ever doneHswever | was not destined to
become a medical doctor -1 joined King George Maldollege, Lucknow, but returned
home after a week to continue my BSc at Gorakhpuvéssity. When | look back, | am
still not clear why | left medical college (suretywas not ragging!). May be | was afraid
that | would have to study for several years: MM after the five years of MBBS.
However, what an irony, as | am now in a professitudying whole life as a researcher
and teacher (which | enjoy most). Anyhow, even yoddnen | am at the end of my
career, | do not regret this decision.

In 1962, my father was transferred to Kanpur. isfied my MSc in Chemistry in 1964
from D.A.V. College, Kanpur. The best thing whicbcarred in my life was admission



into the Ph.D. programme in chemistry at IIT Kanpluwas just being packed off to
Allahabad University, my father’'s dream university,pursue a Ph.D. programme with a
C.S.I.R. fellowship. However, a sudden interviewll daom I[IT Kanpur changed
everything. Facing stalwarts like Profs. C. N. RwoRP. L. Narasimhan, M. V. George
and M. S. Muthana, | was really nervous, and at,fihey were not willing to admit me
since | had not studied mathematics at the backdéwel. | was admitted on Prof. Rao’s
suggestion that | be allowed to take an extra ‘Mathtics for Chemists’ course.

Alter that, there was no going back. Most of theng faculty at IIT including Profs
Rao, Narasimhan, George, Ranganathan and Chakrawente highly enthusiastic about
building not only our career, but theirs as watidat is these teachers who created in me
a genuine interest and love for chemistry. Thoseewee happiest days of my life filled
with challenges and dreams of becoming another ataelCurie’! | was the first woman
to get a PhD from IIT Kanpur graduating in 1968 anshort post-doctoral assignment at
Purdue University; | joined the Central Drug Reshalnstitute, Lucknow as Research
Scientist in 1970.

I married Junjappa in 1971, another turning pomtny life. Such south-north
marriage: were not common at that time; it was ascmus decision on my part as a
marriage of two professionals. Organic chemistry temained the biggest binding force
between us throughout our lives! We started oueear as a husband-wife team. lla-
Junjappa is better known in chemistry circles thamr Junappa!

Time passed very fast and we never realized itesime were deeply engrossed in
research and publishing papers. Year 1976—77 btaargbther turning point in our life
when due to professional reasons, both of us dectdejoin North Eastern Hill
University, Shillong a decision which we never edtgd. My husband first went to
Shillong as founder Head of Department. It was tadwmare forest with no research or
science culture. However this did not diminish epirit and after three to four years of
hard work, we built one of the best chemistry depants of the country with a state of
the art laboratory and library and instrumentatiacilities. Those were the most
productive and challenging research years (1980-8119dth publication of several
breakthrough papers in heterocyclic chemistry. Despseveral geographical
disadvantages of Shillong, its scenic beauty amgleeenriched our lives.

After spending more than 18 years in Shillong (3977998), | returned to IIT
Kanpur my alma mater, as professor, spending myd@yen wonderful professional
years there. A few awards and recognition camedpthough late in life and after many
disappointments. However, at the end of the daytwhatters most is whether we
enjoyed our journey or not and my answer is yesnjbyed every bit of my life, my
passion for research and teaching organic chemistny husband-wife research team’
our daughter, our friends, my travel: abroad amavalall hundreds of our students, who
enriched our life.

| should especially thank our sixty PhD student®wlave made us sustain research
and are doing extremely well in their professidieds both in India and abroad. It is like
having sixty children spread out all over the wprdihce we always had a familial
relationship with our PhD students.

What helped me to sustain my career was firstlahglpassion for organic chemistry,
then hard work, perseverance, and aiming for eswed, perfection and creativity in



every aspect of my life, the lessons taught by rathdr. My husband was highly
cooperative in grooming me as an independent aofégsional woman.

Would | do anything differently if | had to do ag& My answer is no, since | believe
in Dalai Lama’s teaching that “under any circumsts) try to do your best, so that when
you look back, you do not have any regrets’. Ald Inot have any regrets in my life.

40. A journey of discovery
Chanda Jog

For as long as | can remember, | have been fagdrat nature and puzzled about its
various features — from mountains, to rains, to tbgularity with which the stars
appeared to complete their revolution around usad the good fortune of living at the
foot of the Sahyadri hills in a small town calleél®e in Maharashtra for four years,
from the age of twelve to sixteen. | was surroundgdature in all its glory, from the
morning dew on the grass, the cascading wateifalilse monsoon, to fantastic animals
like chameleons, salamanders and even an occasioalk trooping through our house.
To me all these were interesting phenomena to puaxkr. | have been extremely
fortunate in having parents who instilled and emagad in me a sense of independence
and curiosity about all things around. | hey taugletthat knowledge does not come only
from books or in a ready-to-swallow form.

The two subjects which most interested me at iha tvere geometry and physics. |
remember spending long hours engrossed in the gepnders assigned to me by my
mother. The thrill of finally figuring out the comaction and solving a problem by pure
logic was my first experience in research. It dmaght me, as | later realized, the value
of persistence as well as the confidence and desgsyre that solving a problem can
give you. At an earlier age, | remember accompanyny father who was- then an
electrical engineer with the Ahmedabad Electri€tympany, and being shown various
kinds of lights and their different properties. &we and engineering were a part of life,
to be approached with a sense of fun. Conceptshwhicow recognize as “sample
selection” and “trying a different approach if thest fails” were lessons | learnt at home
from my hither. Later, when | was in the elevertdmglard, my sister, who had just joined
the Bhabha Atomic Research Centre (BARC) trainidgos! as a scientist, introduced
me to books by George Gamow, including his stinmgatbook Mr. Tomkins in
Wonderland,and | got hooked on physics and astrophysics itigodar. With such a
strong home background it never occurred to meawobdif | could pursue science
despite being a girl. Even later, being mostly-geifen has helped me treat any obstacle
in my career as a temporary problem.

Doing a PhD in the United States, brought new ofmities and encouraged
openness to things, and most importantly the neégesissteady, dedicated, hard work
for a scientist. There, | also met Aloke Jain, weaowow my husband, and who was a
student at Stony Brook at the same time. Aloke been a pillar or strength during all
these years, urging me to give my very best toarebe standing by me at all stages of
my career, and acting as a sounding board for myymasearch ideas, Now research in
astrophysics has become a way of life, almost aesdion. | consider myself lucky to be
a professional scientist -thoroughly enjoying whao, and getting paid to do it.



In school, | had a very strong interest in literaftespecially poetry related to nature,
and in classical music. Music remains essentialnigrday-to-day life. | lad our home
atmosphere been stronger in literature or musics fossible | might have chosen to
pursue them.

The home atmosphere is extremely important in stgapichild’s thinking. We have
tried to encourage our twin daughters, Abha andpoBge®® pursue whatever subject they
like with joy and dedication, and devote their fallergies to it. Aloke’s practical, no-
nonsense approach has made them strong and detdrwiith a can-do attitude, which is
very important. It has been a real privilege toéh#hvis class of two young enthusiast’s
right at home! Guiding research students is albaghly educative process - both about
the science we do together and also the psychaloigights one gets from it.

The main problem | faced after returning to Indiaswhat when | was younger no one
took any notice of me or gave me active encouragéerg showing me the ropes, or
making me a part of the science network. This bemgglect meant delay for me
personally, and seen from a larger perspective algmsa loss of research opportunity for
the community. This is a common problem for anyding scientist and especially for a
woman scientist. Surprisingly, the same is truavofnen in the US and in Europe, as
seen repeatedly in the discussions in a forum thlke “Women in Physics”. An even
bigger problem has been working in India in a fiilce astrophysics that is highly
dynamic and interactive and literally explodingmany subfields worldwide.

It has often been a lonely struggle and it needoeotFor my part, | have tried to help
younger people — my own students and post-doctelialws, as well as others here and
in Europe, by showing them the ropes and the pitiis mentoring them whenever
lean. Apart from helping an individual, | think shalso will help stop the waste of
trained, scientific talent and ensure a more robaigintific community.

I am happy | have made some impact in the aregalattic dynamics and interstellar
molecular clouds on the world scene. | have explared initiated work in areas of
coupled star-gas instabilities and vertical-disknatyics in galaxies, triggering of
starbursts by shock compression of gas lopsideakiga, and the dynamics of interacting
galaxies. Keeping in touch with observations hanberucial in the way | have phrased
problems.

In retrospect, if | had to do it all over againarh at the same time wistful and relieved
at not having to go through it all again - | wodd some things differently. | would ask
for help more readily. | would try to travel mor ihternational scientific meetings, and
establish contact with others in the field at amlyeastage so that many interesting
collaborative projects could be done. The lattey liacome easier nor just financially but
also because of the ease of channels such as @imailvay science is done has changed
dramatically over the last decade, and yet themoislternative to personal meetings
with other scientists in order to really triggemnieleas.

The one thing which has kept me going is the og&rg curiosity to know what
makes things work — whether galaxies, their dynamar star formation. | enjoy the
challenge and thrill of looking at new problems.eT$ense of mystery as | think about
these problems is the deepest pleasure of doiegazi After this mulling period when
the ideas are mostly a picture in the mind, corheghase of formulating the problem —



which is the hard part — then solving it, most oftreumerically before comparing the
results with the observations.

| can also see how exciting other fields in sciemag for example the biological field
at the level of how a cell functions, or at theastbnd, the cognitive aspects. It is spooky
to chink of the mind thinking about the mind andosowithout closure. The complexity
of the biological sciences, and the different logsed in these compared to the physical
systems, are fascinating.

Time and capability limits scope to dabble in oemwbtain enough information to
truly appreciate technical questions and advantesther fields of science. Being at a
broad-based institution like Indian Institute ofidxe (11ISc) has been a boon in this
respect. Over the years, | have been able to Eawnt other fields and also build warm
friendships.

| am extremely fortunate to be able to live a bferesearch in science, and to be able
to work on challenging, new research problems, tst each day is a journey of
discovery!

41. Encouraging students to ask right questions
Sangeeta N Kale

It is normally said that teachers lay the foundafiar the kind of person one becomes.
At the college and university level, | was verytéorate to have such people around.
Since childhood | was fond of experimental sciendedeveloped a habit of trying to do
simple experiments either at home or in the scHato loved to write down small diary
of my curiosities in science a random set of ndiesn “Black Holes”, “Teleportation”,
and “evolution of mankind” to “walk on moon”!!

After my graduation (science) and post-graduatiBledtronics-Science) from Pune
University, | started my PhD in Materials-Scienoeparallel with teaching at one of the
top colleges in India, Fergusson College. | themtwe University of Maryland, as a
post-doctoral research fellow for duration of abw years. | have been quite fortunate
to deal with various aspects of academics, righmfrfformal teaching and handling
research projects to counselling of students, fétatimn of university syllabi and doing
administrative duties. | have been formally teaghibasic Material-Science and
Electronics courses, it was during this journeytaaiching and research that | realized a
gap in formal education of city colleges where ¢hevas compartmentalization of
education and research.

| feel that education is a continuous learning pssc This is accomplished by gaining
knowledge which has already been unleashed, aneriexgnting to know deeper and
better. | have always thought that an ideal edanadlystem is one which strives to give
both conventional science education, as well asgoaiplatform for students to satisfy
their curiosity and do experimental and theoretieakarch.

As a faculty in Fergusson College, along with fornb@aching and laboratory
assignments, | attempted to give my students ni@re what the curriculum could offer.
This included extra talks by in-house and inviteghegts in various fields, from basic
sciences to technological current-edge advancem®imtse my area of research has been



material-science in general and nano-materialsaniqular, | established a base in this
area in the institute and developed a modest reisdaboratory in the year 2003 with
funds from Indian Space Research Organization ([SR@iversity Grants Commission
(UGC)-Department of Atomic Energy (DAE) and Depath of Science and
Technology (DST). This was an extremely difficutripd for me, but we published
many articles from (visiting scientist) at Fergusgoollege. | also got recognition as an
Associate Member International Centre for TheoadtRhysics (ICTP), Italy.

Our research group has published many researchilmaidns since 2003, which are
published in peer-reviewed international journgte IPhysical Review Letters, Applied
Physics Letters, Physical Review-B, IEEE Transacto Magnetics, Journal of Applied
Physics, Journal of Biomedical Technology, ApplieBurface Science and
Nanotechnology, among various others. My studeate hattended many international
and national conferences to present their workdé&its and young staff members work
in my group, which are not only from Fergusson &gdl, but also from colleges in and
around Pune.

Especially for women professionals, family supptextremely important. The
support of my husband, Narendra and most impoganty mother-in-law, has been
extremely significant. My in-laws have unique qtiaB and provide constant
encouragement, freedom and appreciation of my aci@dendeavours. There have been
crucial times when | had to leave my two yearsdddghter (Nikita) with my in-laws to
go for doing my post-doctoral studies. Only fanslypport ensured that | could take this
opportunity, which was one of the landmarks in rogdemic career.

A strong desire to pursue research has taught atewtth immense hard work and
sincere efforts, everything is possible. | havenbeery passionate about good quality
research. Connection to research makes the profe=tucation intrinsically dynamic.
While it is essential for faculty in educationasinutes to keep abreast of new knowledge
through research, a proper balance needs to bk stetween commitments and teaching
as well. This is particularly true when under-graigustudents are involved. | dream of a
vibrant, creative, knowledge-based environmentcthvill not only benefit the students
from career point of view, but will also enhances timstitutional growth. It is this
motivation, which has kept me going and hence aisolving young students in my
work.

Scientific research has its origins in a very fundatal human character - curiosity. It
is very important though, to ask the right questidnd | believe that it is one’s job (as a
faculty and researcher) to make students ask kightof questions!!

42. My journey in science
V Kalpagam

It all started in our own house. My father did MSc by Research in Physics from
Madras University and then joined as a lecturethm then famous Nizam College in
Hyderabad which was affiliated to Madras Universkig took us to his laboratory during
our formative years. He used to inspire us alwaysxplaining the scientific significance
of all the things that we came across in our difiy We had plenty of popular books to
read at home. Quite a few colleagues of his usadstbour house and we children had



good interaction with them and their children, mostwhom were our classmates in
school. | was very fortunate to have supportiveepts and good advisers from the
beginning. Our maternal grandfather was an engiaeer one of my maternal uncles
joined IIT Kharagpur for BTech the year it started.

| studied in a missionary school. The teachers ywspoke of the importance of
education and the importance of standing on oneislegs. Some of these teachers were
my father’s students at their graduation studidseyTused to speak very highly of him
and advised me to achieve that status. At that kinever thought that | would follow his
footsteps, but | had the zeal to do well and tophim class. There was always a keen
competition between me and my friend who happewoelet the maternal aunt of the
famous cricketer V. V. S. Laxman. This competitioontinued till our Intermediate
(present 12th std) stage after which we parted \wayshe went for medicine.

The Principal of our school, Miss Di Luma was loviegl one and all. During our
Ethics class when she quoted sometimes from scephe made it a point to quite from
Hindu Epics, Bible, Koran etc. The poet queen erlfightingale of India Sarojini Naidu,
visited our school often, being a friend of thenpipal and was indeed a role model for
us. Her special connection to Nizam College alsesed her to take more interest in me
due to the fact that my father was teaching in Mif2ollege.

I was lucky to be introduced to Prof. Bhagavantararaearly age as he and my father
were research colleagues. | was also lucky tonlistelectures delivered by Sir C. V.
Raman and a number of other scientists who canNézam College from time to time.
May be all this had an influence on me though at time | didn’t have any clear ideas.

After my H.S.C. (18 std) results when | had to join college, | tookR®M (Physics,
Chemistry and Mathematics) in Inter and BSc notidgaany interest in biology and not
wanting to do medicine. | chose to do my MSc in$ityyat Osmania University. When |
passed my MSc my father’s maternal uncle, a Barrest Chennai was keen that | should
take up the Civil Services Exams as a cousin ofather was in the IPS. However | had
no interest in that field and did not pursue tiva.|

S. Bhagavantam was then the Vice-Chancellor ofGlmania University. | met him
and requested him to take me as his student fearels. Within a year of my joining him
he came to Bangalore as the Director of 11Sc. Tihygourney to Bangalore started with
him. | had done a little work on Light Scatteringqu@es of Polymer Solutions at
Osmania. At 1ISc the light scattering instrumensvuast then procured by the Inorganic
and Physical Chemistry Department. Hence Prof. Bhaigtam advised me to join the
IPC department.

In the IPC department | had to take a number ofsasuin Physical and Inorganic
chemistry and do quite a bit of laboratory workamiliarize myself with the subject and
techniques involved. Finally after a few yearstoiggle when one submits the thesis one
feels that one has achieved something in lifehis $tage, | have to thank all my kith and
kin, teachers, colleagues, friends and foes whistagsme constantly to reach this end.
From there the nexgart of one’s journey starts a job. | was luckyg&t a position in the
same department, in 11ISc. Thus | could continuledgan the field of science till the day of
my retirement.



Even as | was settling down in my job, | was se&ldatnder UNDP to visit MIT, USA,
to study about the emerging subject “Materials &@@é as the Institute was planning to
introduce this subject as a core course for theirfeeging students. | was attached to
Prof. Smakula of the Electrical Engineering Depain Apart from teaching this course
for the fresher in the department, he was workingystal structures. Any way, | was
free to move around, attend some classes in MiEe@ences and frame the syllabus.
This subject was taught in different Engineeringp®ements by staff with different
backgrounds. They gave a lot of importance to pralctvork. Back home, we had to be
satisfied with just giving lectures in one semester

| also had a very enjoyable meeting with Prof. ¥ikrSarabhai. | saw his name plate
on one of the doors in the same floor where | wasking. He was visiting MIT now and
then, it seems. On the third day of my work théee himself called on me and enquired
about my welfare, work and so on. He was deligliteknow that | was from 11Sc. He
gave me a vivid description of his experiencesl|dt,l Physics Labs at Ahmedabad,
starting of ISRO and so on, apart from talks alaotg and other related subjects.

After my return from the US apart from taking theatsrials science classes, |
continued with my research work on light scatteshgdies of polymer solutions. One by
one student joined to do their PhD. Slowly we ddffrom polymers to copolymers. We
also dabbled with the mechanical properties ofdhmaterials trying to understand how
they van’ from a polymer to copolymer. During thodays getting chemicals was a
herculean task as the budget was meagre and ewgryiad to be imported. It was a
difficult task to make the students understand hares the poverty!! Any way we
continued trying to collaborate with Central LeatResearch institute (CLRI), Madras.
They were working on graft copolymers.

A lot of my work focussed on understanding how pwdy degradation occurs. The
idea was to make biodegradable copolymers so Heat tan be used for biomedical
purposes. Co-polymers are obtained by grafting h&tit polymers taking natural
polymers which degrade, as a backbone. If a meslicdould be enclosed in a
biodegradable capsule then the medicine woulddwelglreleased at a particular site and
thus would avoid the need of taking the medicimeimber of times a day. We did a little
preliminary work on this aspect in collaborationtiwiSri Chitra Tirunmala Medical
Institute at Trivandrum. About a dozen studentsteir PhD working on these problems
and we could publish quite a few research paperg@nmnational Journals.

| had the pleasure of framing and setting up théyrper science lab at Sri
Jayachamarajendra Institute, Mysore when theyestd&tE. in Polymers. | was a member
of their Board of Studies and an examiner | hadtaot interaction with CLRI Madras;
Madras University, IIT Delhi, Madras and Kanpuraasexaminer for PhD theses, viva
voce, paper setting for Materials Science and Pety8tience. | also gave a number of
popular lectures for Institution of Engineers, HADI, NAL and so on, apart from
participating in Materials Science and Polymer Bogeconferences by way of presenting
papers, chairing sessions etc. | was also a mewibdifferent professional societies
including American Chemical Society.

It has been a satisfying journey. During this | &&ad company and ample support of
my husband Prof. V S R Rao, who was also a prafeakscientist and a professor at the



Indian Institute of Science. There were of coussei@s involved in balancing family and
profession, but nothing that could not be handled.

43. Combating indoor air pollution
Priyadarshini Karve

A majority of Indians reside in rural areas. Intemf growing urbanization, this stare
of affairs will continue for at least a few decad€&le nation cannot attain the so-called
‘superpower’ status unless special efforts arertakestrengthen the rural economy. The
spine of the rural economy is the rural woman, wghimcreasingly playing the dual role
of the home maker as well as the bread winner.

My work contributes to easing the life of rural wemto some extent. For as long as |
remember, | have always wanted to make a caresciénce. It was not a surprising
ambition. My father is a prolifically talented amticcessful scientist. Belonging to a
family of several generations of social reformens aationalists, | grew up without the
burden of gender discrimination. Even the soci¢thai@e expected me to do something
out of the ordinary. These circumstances have ioyrtaade life easy for me!

| neither enjoyed nor abhorred studies in my sctad college days - generally
managed to do just enough to stay near the topeotlass, year after year. However, the
fact that a physical phenomenon can be fully ergldiwith a mathematical expression
particularly fascinated me a lot, and | decidednajor in Physics. In my final year of
B.Sc. Physics, the curriculum required me to desgarch project. At that time my father
was Deputy Director of the Centre for ApplicationStience and Technology for Rural
Development (CASTFORD) in Pune. For my project,drked on optimizing a mixture
of sawdust and .soil to make compacted fuel foingsroved cook stove at CASTFORD.
The results of the study were unexpected and istiagg but more importantly, | got
fascinated with the scientific challenge of usingide variety of fuels (from cow dung
cakes to logs) with a variety of chemical composisi (different moisture content, ash
content, etc.) and physical attributes (differer@nglties, shapes, sizes, etc.) and
extracting the same ‘quality’ of cooking energy d@ayand day out.

| went on to pursue MSc Physics, in University einB. This was the first time |
really ‘learned’ and enjoyed studying. | took ‘EgerStudies’ as one of my elective
subjects in final year of MSc, hoping that it wowdglplore the broad canvas of present
and possible future science for producing and usargus forms of energydowever,
the course was primarily focused on describingrseteergy technologies. Nevertheless,
it gave me another opportunity to do a project WSTFORD. This time | worked on
design optimization of a sawdust fuelled stove. Athés has now evolved into a
commercial product!

By this time | was totally convinced that | wantedvork more in this field. But there
did not appear to be any possibility of getting l@DPby working on something as
primitive and ’trivial’ as providing clean cookingnergy to a rural kitchen. Rather than
working in a mediocre research group in apparerdlgted areas like solar energy, |
chose to work with an internationally reputed reskearoup working in frontier areas of
physics. | worked on diamond coatings at the Depamt of Physics at University of
Pune (I ‘created’ diamonds in my laboratory eveay!)l



Although | immensely enjoyed the work that | did foy PhD, | was back to biomass
energy once | had earned my doctorate. My fathéra colleagues had by then evolved
CASTFORD into Appropriate Rural Technology Ins&#UARTI), and wanted projects
for the new organisation. | came up with the idéacanverting sugarcane trash into
charcoal, and submitted a project proposal to Depart of Science and Technology’'s
Young Scientist Scheme. Through this project, weeltgped an oven and retort type
charring kiln and a briquette process for converang type of loose biomass into chat
briquettes. We also developed a highly energy ieffic system for using the char
briquettes for steam cooking. This cooking devi@aow quite popular in both rural and
urban Maharashtra, and is also attracting peopta fsither parts of India as well as other
parts of the world. Towards the end of my PhD wavkile netsurfing | stumbled across
an e-discussion group on stoves. Through the gdsgussions, | took the initiative to
organize an International Conference on Biomaseédauels and Cooking Systems
through ARTI. One of the conference delegates, @sggd by our technology of
converting agricultural waste into charcoal, sugggshat we apply for the Ashden
Award for Renewable Energy. We did it very tentalyy and ended up winning the
award in 2002. Since then, ARTI has moved fromngfite to strength.

Throughout this period | was awakening to threésfa®ne, indoor air pollution in the
kitchen was a serious and yet the most neglectetship faced by rural women of the
developing world. Two, replacing biomass energyhvitssil or other energy sources in
rural kitchens was either impractical or not happegifiast enough. And three, developing
better ways of extracting clean cooking energy frbimmass fuels was not enough;
concentrated effort was needed to take the innowsitirom the laboratory to rural
kitchens in a sustainable manner. Through suppom the Shell Foundation from 2003
to 2005, ARTI built a network of 10 grassroots-leM&Os and through them more than
100 energy enterprises came into existence. Thrthege enterprises, about 75,000 rural
households in Maharashtra purchased clean cookiviges by paying the market price.

Meanwhile my own not-so-inspiring experience of aahand undergraduate level
teaching and the subsequent enjoyment of learnintngl post graduate and doctoral
research period had generated several ideas atieants teaching. After getting PhD, |
grabbed two opportunities for putting the ideapiactice. Firstly, | joined hands with a
group bringing out a Marathi bimonthly; ‘ShaikshaiSandarbh’ (educational reference)
targeted at school level science teachers. Threhiglperiodical we try to motivate and
assist teachers to make science learning an enggaperience for the students. | also
taught for five years Applied Physics in an Engmag college, trying out my ideas in
theory as well as laboratory courses.

Today | am engaged in the challenging task of fuimeng and scaling up the concept
of rural energy enterprises. Being drawn into assirey the socioeconomic issues related
to mitigation of indoor air pollution, has to som&tent distanced me from scientific
research, but it has not brought it to a completé, Interacting with entrepreneurs and
rural women has helped in pinpointing several suistues requiring scientific solutions
- for example, importance of ease of manufactuitgbdnd transport in developing
designs for cooking devices or importance of urtdeding the varying energy
requirements of cooking tasks in developing nevisfaed cooking devices. | believe that
although my scientific work over the years may élatively less in quantity as well as



guality than many other professional scientistsiilithave a much mote direct impact on
the life of people. That is what matters the mosne.

44. A mathematician in every life...
S K Khanduja

| was born in a small village near Ambala. My fatheas a freedom fighter. My
mother though not formally educated, was extrerhalyl working and took keen interest
in the study of her children. She was a pillar toérsgth for me till the end of her life in
2001. Though | was not educated with the goal chr@er, yet my parents, my brothers
and my sisters always motivated me to excel inistud was forced to learn all the skills
that an ideal wife or mother needs, for which | nfeel thankful to my family. Arya
Kanya Maha Vidyala, the high school, where | wascated, had some extraordinary
teachers. Two of them Mrs. Maya and Mrs. Maina vaad lost their husbands in the
partition riots in 1947, are worth mentioning. Floem teaching was a mission, and their
house was open to students all the time. Our sdPootipal, Mrs. Roop Ahluwalia, had
high expectations, that | would bring laurels tbad; | did so in the higher secondary
examination in 1968.

My interest in Mathematics was due to an excelsitege teacher Miss Gulshan
Arora. | decided to pursue Mathematics as far @suld, and | joined the Department of
Mathematics Punjab University (PU), Chandigarh gmst graduate student in 1971. |
was fortunate to be taught by stalwarts like Prsfes R.P. Bambah and I.S. Luthar.

Prof. Bambah, a well known number theorist, ingpinge in research and Prof. I. S.
Luthar, my PhD supervisor, was a teacher par ewed. After submitting my thesis in
algebraic number theory in 1976, | started teachinfe same department. My marriage
in 1979 and the arrival of my two sons, in 1980 4884 did hinder research work for a
few years. But once my, children were in schoolthwihe support of my family,
especially my mother, and with inspiration from regnior colleagues, | resumed
research and working as professor in the same tegai.

My PhD students have been a great source of strdagme, motivating me to think
of new and interesting problems and then to tattiéen jointly or alone. This has led to
over 50 publications in international journalsh#fs given me great satisfaction that my
work is internationally recognized among specialist the area. | wish | could do
Mathematics till the last day of my life and if tkds another life after death, then again |
would like to be a mathematician.

45. The accidental astronomer
Pushpa Khare

I was born and brought up in Indore, Madhya Praddglost middle-class
Maharashtrian families prioritized education foeithchildren, and my parents were no
different. However, | was very lucky to have pasemtho did not distinguish between
boys and girls when it came to education. Of cqueseication was not very expensive
then. There were excellent highly subsidized myaicschools which most middle class
students attended. They had quite good facilitiesd)-equipped, spacious laboratories,



good classrooms and huge playgrounds. We had semyegwod teachers, and learning
in general was an enjoyable experience.

My father, a medical doctor inspired me to takephpsics at the college level. He was
impressed by the Department of Atomic Energy tlaat heen set up and he wanted me to
join it to do research on atomic energy. Physise alterested me very much (along with
mathematics), so | went for post-graduation in ptsys

The only college in Indore which offered MSc phgsaourse had a good academic
atmosphere. Some of the teachers were highly a@asticsand inspired the students.
There was healthy competition among us, and mosisalid well at the national level
entrance exams conducted by various researchuitestit] was lucky enough to get
selected by Bhabha Atomic Research Centre (BAR@)a Tnstitute of Fundamental
Research (TIFR) and Indian Institute of Technol@ll) Kanpur. In spite of my early
ambition to join the atomic energy establishmemtidl not join BARC as it seemed too
restrictive, TIFR did not have hostel facilities fgirl students, so | ended up joining IIT
Kanpur. | shifted to TIFR in a few months’ time eftsatisfactory arrangements were
made for accommodation.

My choosing astronomy was somewhat accidental.oAstny was not very popular
then, and | was almost unaware of the subject undined TIFR. A variety of factors
combined to make my PhD a stressful, lengthy pscesit | persisted and finally
finished in about seven years time. | should mentoe thing here. At no time during
my entire student career was | ever discouraged feking up physics or from pursuing
a research career, because of my gender. This $$ark contrast to what a budding
British woman astronomer told me in the 1980s. &he her fellow girl students were
actually discouraged by their teachers from chapgimysics or maths, as these subjects
were considered beyond woman’s capabilities. | nsast we in India are much less
prejudiced in this respect. An American graduatedemnt, aspiring to become an
astronomer, confided in the 1990s, that in the d&ng physics and maths was
considered unwomanly, and girls who took up thesgjests found it hard to have
boyfriends!

By the time | finished my PhD | was married andldaled my husband to
Bhubaneswar, where he was a scientist in the dmstiof Physics. Thereafter, my
struggles started. | had no prospects of gettijodpan Bhubaneswar or its vicinity, as as-
tronomy was done at very few places in India theld not seriously consider the option
of staying as far away as Hyderabad or Mumbai.

Prof. Deo of the Department of Physics at Utkalwdrsity who had a keen interest in
astronomy encouraged me to frequent the departrertiave some sort of affiliation, |
actually registered again as a research schol&.peid dividends when Judith Petry, an
astronomer from the Max Planck Institute, visited tlepartment to give some lectures.
My interaction with her during her short of few dagnded up m my getting a
postdoctoral fellowship at Munich. By the time e paperwork was completed, | had a
three-month-old son. On my request, my motherim-lanmediately agreed to
accompany me to Munich with my son. At Munich llkganjoyed doing astronomy, and
I am tremendously grateful to Prof. Deo and to y&r their help when it was crucial
for my survival as a physicist.



After returning from Munich, | joined Utkal Univatg again, this time as a pool
officer. Eventually | got a lectureship in the sadepartment and am now a professor
there. Continuing research in astronomy in Utkaivgrsity was nor easy. There were no
books or journals, and there was nobody to talkltevas, and still am, the only
astronomer in the entire state of Orissal). | wiagué to switch fields, when | had to
accompany my husband to Chicago for a year and gbaince to work with Don Yotk of
the University of Chicago. | have been collabomtivith York ever since, for the past 20
years.

The establishment of Inter-University Centre fortrAeaomy and Astrophysics
(IUCAA) in 1988 was a great boon for me. | startgsiting IUCAA regularly. The
excellent facilities there and the encouragemeat kireceived from IUCAA members
boosted my research career. | was also fortunatgeiting an excellent student, and
together we did some good work. With the internetdming available, it has now
become much easier to pursue astronomy even mateeplace like Orissa.

Finally, 1 should mention the support and encounaget that | have received from my
husband all along. He strongly believes in man-worequality and has always helped
me with housework and in bringing up our childrrns only due to his encouragement
that | have continued my research. | have beemreety lucky.

With the modern facilities like big telescopes,eflde-based observatories and huge
computational power along with advanced image-@siog software, astronomy has
become a very interesting subject. A lot of importdiscoveries are being made and
often make newspaper headlines. It is amazing hilwamly a passive study of the light
coming from the distant heavenly objects at oupassl, we have learnt so much about
the universe. Hats off to the human spirit!

46. Walking through clouds and rains
Medha Khole

My father, a man of ethics, paid the highest regardalues and education through his
entire life. He had studied Science up to graduatiod was a post-graduate in Law, the
subject closest to his heart, which he studied wgdrticular reference to human
psychology. He was the chief mentor in my life. kéxer possessed any traditional ideas
about the lives of his daughters, and encouragedndamy sister to acquire the highest
education in our respective fields. He cultivatadme the urge to learn and enjoy the
pleasure of learning. | was born and brought up Hindu Middle-class family in Pune. |
studied in Marathi medium which is my mother tonguel when | passed the tenth class
examination, | had a great inclination to studgrhtture. But, | scored 88% marks in the
examination and all my school friends had decidedstudy science so | too took
admission for science at Fergusson College, wisane of the most reputed colleges in
India. In the next two years, | developed verymsfraptitude for science and | continued
for BSc Course in Fergusson College. It was dutiege three years period that | started
liking Physics very much, particularly, Quantum Meaaics. My professors were sincere
and taught us well. | enjoyed the practical. Thougtially | used to be quite nervous,
but I learnt the joy of discovering theory taughtclass or read in books, coming alive in
practical classes and the principles learnt beictgadly visible through experiments.



After completion of BSc in Physics from the Univigrsof Pune with a high academic
record, | pursued the studies for MSc in PhysicthatUniversity of Pune. My father’'s
encouragement stimulated me for taking up thissmur

After acquiring a First Class MSc degree in Phygic$989, | appeared for state and
national civil services examinations. My primaryeirest was to serve society and | felt
that the civil services would be the best way tothkis. | enjoyed studying for these
examinations, and was selected twice for Group Gazetted Officer through the state
civil examination. | worked for a brief period ihg Income Tax Department. There was
no connection to science in this job, but | enjoyleete also. Meanwhile, | was selected
as a Group ‘A’ Gazetted Officer by Union Public 8ee Commission and | opted for the
India Meteorological Department. | underwent tragin meteorology for one year and
was introduced to the fascinating research worlcheffeorological science.

Meteorology is truly an interdisciplinary sciencevolving Physics, Mathematics,
Statistics, Geography, Environmental Science ahddafields. | got to understand the
applied nature of the science of Meteorology asdlitect bearing on all of us through
the impact of weather and climate. After trainihgjorked as a weather forecaster in the
Area Cyclone Warning Centre, Mumbai for about aryaad a half and gained
experience in various aspects of operational weatbeecasting, including cyclone
warning. Thereafter | was posted at the MeteorckgOffice at Pune in 1994 and
worked in the Research Unit for over 8 years. Dytinis tenure, | used to teach various
subjects in Meteorology to trainees at the Regidieteorological Training Centre of
World Meteorological Organization (WMO) at Pune.ifhelped me understand basic
concepts of Meteorology and provided me an oppdstdo be in constant touch with the
subject. | starred working on the variability ofdlan monsoons, and published my
research in national and international journalslso presented some of the research
results in various seminars, at national as welinternational levels. | completed my
doctoral thesis based on the variability of Indimensoons and its linkage with the
phenomenon of El Nino Southern Oscillation (ENS®@®) aubmitted it to University of
Pune, and was awarded the PhD degree by UniverfsRune in the year 2001.

| have continued my research in the field of Moms&riability, ENSO, Natural

Hazards and allied areas of Meteorology. At predewbrk as the Director in charge of
Weather Centre, Pune. This centre issues weathrecdsts for 36 meteorological
subdivisions of India, twice daily, for all the 3@&ys of the year. The work of weather
forecasting is extremely challenging. In a tropicalintry like India, the unpredictability
of the weather is very high as the governing folmesdifferent than those in the higher
latitude countries. In view of the issues of Clim&hange, Global Warming and related
issues, public awareness in the area of Meteorohagygrown tremendously in recent
years. At present there are many misconceptiongtdabe science of weather and climate
in the society, owing primarily to inadequate imf@tion about the subject. From both
these points of view, there is wide scope for @dheactivities. | work in this area as
well, delivering public lectures, and by writingiales.

I have not come across any particular difficultidsle pursuing my career in science.
| developed a strong liking for science and rededteing my college days; this widened
my outlook and has developed in me logical andonadi thinking and an objective
outlook. A career in Science has also had a pesithpact on my personality. Through



sustained research interests and effort | wastaldet the doctorate degree 11 years after
the completion of MSc course. | feel satisfied witly career so far and can sec many
goals to be achieved in the future. A scientificeea has been very rewarding experience
and | feel that | would not have liked to do angthelse.

Had | not opted for education in science, | migavéntaken up the study of Marathi
literature. My life, as it has turned out, is drffat, to some extent, from the one what
might have been expected for some of my backgramdl circumstances. | find that
literature — a subject dear to me from my schogtda- provide me the strength to face
difficult moments and offer me perspective on mgichs. | feel satisfied with my career
so far and can see many goals to be achieved ifuthee. A scientific career has been
very rewarding experience and | feel that | woubd Imave liked to do anything else.

47. Curiosity, ambition and foolhardiness
Vinod Krishan

My early years were spent with my grandparents icaee free village setting.
Growing up with no thoughts of the future has itsnomerits, and a part of my
foolhardiness, | suspect, is a result of that. Byfourth grade, however, thanks to my
mother’s efforts, | was restored back to Delhiite with my parents.

One day, in my physics class, we were taught theuitiy of an electric bell. On
reaching home, | sneaked into the store room aeeldyy recovered a rusty electric bell
from the junk box. With a thumping heart, | wirdtetconnections shown in my physics
book and turned the switch on! To my utter dismay only did | not hear any ringing,
but the whole switchboard rotated (was it the $&1® force?) and the house plunged into
total darkness. When my father summoned me, my dtonenfession brought an
unexpected smile to his face, and from that monwemtards | continued to remain
foolhardy, a trait perhaps essential for a buddicigntist! My father never, allowed me
to be complacent and urged me to pursue my cdregre to him whatever little | have
achieved and a lot that | have enjoyed.

It was a period of uninterrupted fun and gamesl iompleted my MSc in physics
from the University of Delhi. This still remainscaucial time in an Indian girl’s life as it
generally heralds a transition from a single t@apted state! | was no exception!

After | got my PhD from the University of Tennessedess than three years, the very
blessing of a scientist-life mate became a formlaibstacle: finding two jobs in a
single physics department or even in a single ajipeared to be nearly impossible
anywhere. After several years of hardship, swedttears, penance and perseverance we
overcame the jinx.

With a position at the Indian Institute of Astrogigs, an invitation to participate in
the 1979 Autumn College in Plasma Physics at tAdgldrieste was the biggest break in
my professional life. Since then there hasn’t baerunaccounted moment. Being in the
world of learning at the ICTP, | regained my cuips and more important, my
foolhardiness which propelled me to be so boldoagot against the tide and suggest that
turbulence instead of dark matter can explain na@nhe astronomical puzzles such as
the flat rotation curves of galaxies. These profsokave caused some curiosity in the



community. | attribute it entirely to the spirit &fesh enquiry that the environs of the
ICTP induced and inculcate in its inmates.

Equally important has been the inspiring and entigusompany of some of the most
distinguished scientists from all over the worldalmost all disciplines of physics. |
developed interests in socio-geo-ecology issuestingefellow scientists from different
countries and established some collaboration. TPl kindled in me a desire to visit
countries as varied as Brazil and Japan, Workirestronomy and astrophysics provided
me the whole universe. Bangalore’s intellectual enldural heritage has contributed in
no mean manner to my growth as a conscientioustsstie

Careers come naturally to men; women have to ma&enacious choice and plan
their lives as to when and what type of a profesdito marry, when to have children and
how much to participate m family matters and whesady no. This is if one wants to live
life to the full and especially to fill it with thpys of motherhood. It would possibly be
sensible for a woman scientist to marry an acadamiwith a tenured job and with at
least a seniority of five years in order to minimithe professional competitiveness.
Family support is the absolute prerequisite!

48. Creating something out of nothing
Yamuna Krishnan

| was privileged to he born into a family where ealion was highly valued and
emphasized regardless of gender. Both my paternahdgarents were renowned
obstetricians and gynaecologists, while my mategrahdfather was the editor of a well-
known newspapemeccan Heraldfor about twenty years. Born to an architect father
and a literary mother, | had the fortune to growiupn environment where both science
and the arts were cherished. As a child | receihedbest possible education, though
neither of my parents took an active interest inkinga me stick my nose into my
textbooks. My mother used to read to me beforaulccepeak a single sentence (or so she
tells me) and spent more money than she couldcaffiorbooks, which inculcated in me a
love for reading. | am told that as a child | hadsanazing memory, but this certainly was
not reserved for school work. | was never the toppelass and was content to remain in
the top twenty percent, just enough to not pertytparents overly.

Curiously, it was during the preparation of onenof mother’'s several books that |
met an unforgettable older friend of my parentsK&shnaswamy, who was then Vice
Chancellor of Madurai Kamaraj University. He kindllean interest in me to do
experiment’s at home —small experiment, mostly atipg things | had read in my text
books. How a siphon works, how one can grow snedl areatures in brine. And then
later, along with my sister, | started to condugieziments myself making soap from oil,
making invisible ink growing sugar and salt crystal in short, anything possible with
the resources of my mother’s kitchen and fathea'sign. My beloved all-seeing mother
quietly encouraged this by getting me several bplaksr, a microscope and even a small
chemical lab (in collaboration with my father) eoped with a few harmless salts that
didn’t do much, but created in me a zest for expenting. This was complemented by
the chemistry practical sessions at school. | wogldckly finish the designated
experiment and then spend hours pottering aroutid salutions that were not on the



specified list, much to the horror of my classmaad an indulgent lab assistant who
took a shine to me and turned a blind eye.

When the time came to choose my stream after hilgbdd, despite having a penchant
for creative writing and painting, | chose scienoecause of my love for experimenting.
| wonder whether | would have chosen arts if thesd been a vibrant extracurricular
programme for the arts at school. When | enterdibgm® | remember wanting to do
architecture, but ended up settling for chemisgsyaacompromise. It was probably the
best bend-in-the-road that ever happened to msnied out that what seemed Hebrew to
most was dazzlingly clear to me. | understood #mgliage of molecules and reactions as
if I had known it all along. Suddenly | was the t&sident in class.

Leaving behind the wonderfully supportive set cadeers at Women’s Christian
College, after my bachelor’s | enrolled for an greged PhD programme in Chemical
Sciences at the Indian Institute of Science, Baorgall did my doctoral thesis in a lab,
where my supervisor, Shantanu Bhattacharya, offeme complete freedom to
experiment. My early research was on the self-assef small molecules to form
various kinds of supramolecular aggregates sucHipasomes, liquid crystals and
organogels. In collaboration with Sandhya Viswesataat 11Sc, | developed a liposomal
reagent that was highly effective in bringing ab@NA transfection. My association
with her was brief— just six months — but her igfice on my thinking still remains.

| also developed the first molecule that could ct@lely gelate the oil phase from a
mixture of water and oil. This work received wideckim from peers in the field due to
its potential application in oil-spill clean-ups agell as in separation technology.
Throughout, the Chairman of the Department, S. Gremekaran, who was also the
coordinator of the Integrated PhD programme, gaeenmich advice and support, and
continues still to do so. | must mention two peoplthout whose support | would never
have survived the early years of my PhD when desp# drudgery there was a drought
of results. These were my uncle, Ravi Menon, a -vegltl and patient banker-
philosopher, and Arindam Ghosh, a brilliant phystieind understanding partner, whom |
later went on to marry, whose unstinted suppodvadld me to reach my potential as a
researcher.

While in India, | studied the effects of modifyisgnall molecules that cluster in large
numbers, resulting in a change in the propertyhefdustered structure. Towards the end
of my tenure, | became fascinated by proteins aradeic acids that were more complex,
where information is hidden in a single, long grithat folds up in space to form a
functional entity, where the three-dimensional €h&pcrucial to function. Later, with
Shankar Balasubramanian at the chemistry departmedambridge, UK, | studied the
assembly of an unusual form of DNA that was fouarstied, called the G-quadruplex.
Shankar was an excellent mentor; he gave me free¢doexperiment, and discussions
with him left me thinking long after. He activelyw@uraged me to apply for various
fellowships, which | would never have thought ofrdpon my own. The chairman of the
department, Jeremy Sanders, whom | had encounteredny discussions, provided me
with staunch support in all my subsequent academileavours. | was elected to various
fellowships such as the 1851 Fellowship and théoWship of Wolfson College, both of
which brought me in close proximity to several werfdl minds. When | felt the call to
return to India, these senior colleagues despiggr twn opinions, realized this was



something | needed to do, and advised me in tlveir special ways; much of this advice
has stayed with me to date.

Having worked all this while in chemistry-based ieons, and realizing that | was
slowly gravitating towards biology, | chose to jumio the deep end, and position
myself in a biology-centred institute. In 2005l sip my own lab at the National Centre
for Biological Sciences, TIFR in Bangalore, in thest environment | could ask for. | was
aware that my chemical language and perceptionsddwbe quite incongruous, not
dissimilar to the plight of a stranger in a foreignd. But realizing that | was by nature
eager to try new things and learn from new expessrby putting my best foot forward,
| took the plunge. Looking back, what | did almgsialify as foolhardy. Fortunately, a
few senior colleagues took an active interest imtoreng my transition from my post-
doctoral view of chemical biology, to a more futhdbed way of thinking. At the
moment, my lab is looking at how one can use designucleic-acid assemblies to
interrogate cellular processes by functioning &slligent probes and signal transducers.

My fascination with nucleic acids has taken me frohemistry to materials to
chemical biology. My driving force has always betm create, out of a set of
meaningless, individual components, a collectiviétyemwith new and unusual functions.
And so here | am, still experimenting, by the grat¢he many people who have loved
me enough to let me go.

49. Woman! Work like an ant act like a man, butaema woman!
Sulabha Kulkarni

To become a scientist for a woman means adoptiitg qudifferent but challenging
way of life! It requires extreme nard work to besessful on all the fronts-professional,
personal, and social. In order to be even an aabkpscientist she has to work much
more than her male colleagues. This, however, isemough in a male dominated
society. Actually, she has to work like an ant, ldet a man and stay like a woman! A
woman has a lot of inner strength but she has ¢ograze it. Additionally, a woman
scientist requires a sustained support and unaelisigs from her husband, children and
relatives, as a scientist has to get truly engobssaesearch. It is a twenty-four hours
job! I consider myself to be fortunate enough toajkthat without any reservations.

Today, while looking back, | can say that | coultcessfully take on the challenges
in my career because of my urge for learning andgyerance, the seeds of which were
sown in my childhood. | always liked to tackle thédficult problems and enjoyed
working hard to solve them successfully.

The school | attended in “Wai (in Maharashtra,) wasd, however, the emphasis was
on languages and social sciences. Physical scieverestaught in a dull and uninspiring
way, but | had developed a love for mathematicba(ks to the teachers like Shri W. 1.
Bapat and Shri P.K. Gune, who inspired me). Sotéred Fergusson College in Pune
with the idea of pursuing mathematics. Later, Isgh®hysics, as it involves substantial
amount of mathematics.

The real motivation to pursue science came fromRVIBhiday (then head of the
Physics Department in Pune University) who encoenlags to do science yourself. The
number of girl students taking higher education padicularly Physics was very small



at that time. Surprisingly, there was only one ladgulty member, who used to
discourage us from doing research!

As a part of my PhD work | designed and fabricaé@dautomatic scanning X-ray
spectrometer. In 1972 it was not easy to do thisuat place! | began setting up a
demountable X-ray tube, a high voltage power supmiyt and electronics for scanning
spectrometer, right from painting a circuit boartching and assembling various
components! In the current context it might notabgreat thing. But to see the X-ray
generator working and the spectrometer actuallgroiog X-ray fine structure like that
in the literature was a wonderful experience for. ithendeed gave me the confidence,
which helped me in future to work on some extrensglghisticated and state-of-the-art
instruments.

Prof. Bhiday and my research supervisor Prof. ANigavekar encouraged me to do
postdoctoral work in Germany. This was an oppotyuhihad not imagined. My husband
did not want me to go away for a long time but msbow could convince him,
emphasizing my desire to enter a new, emerging @rsarface science. | told him how
the postdoc experience would help me in setting npw laboratory in our department.

In Prof. Menzel's laboratory at the Technical Umsigy of Munich, in 1977, in a big
group of about 25 students and postdocs there atas single woman student, faculty or
post doc. Even today, there are very few women ingri the field of science and even
fewer make it to the top.

| returned to Pune University in 1978 as a facaigmber. | spent a lot of time setting
up the surface science laboratory. It was not dastje absence of e-mails and even fax,
it was difficult to communicate. This was the mosicial period of my career and it took
unexpectedly long to get the laboratory started. &entually started publishing in
international journals of high reputation. There aps and downs, sometimes things
work well, sometimes nothing works in spite of yaifforts, but one should never give
up.

The atmosphere in my department has been good.elér/where there are elements
of jealousy and rivalry but they have not hampeneg progress enormously! The
progressive atmosphere set up by Prof. Bhidaylisrsintained. And this ambience has
attracted many girl students to join the departnagrt also my group for research. | have
also encouraged them to make a career in science.

Creativity and challenge in science have alwaysratied me. To my satisfaction, |
could build a reasonably well equipped laboratorySurface and Materials Science.
People who do not know me well, might wonder hoeould do it! Do not | have a
family? Indeed a woman has to spend enough time ket family, especially when her
children are young. But if she plans the work prbpd think, there is enough time for
everything.

Not all has been rosy in my research career. Tivere many occasions when | was
given challenging responsibilities and | completieem successfully. But at the time of
rewards male colleagues were preferred! | wond#nsfwas the price of being a woman
scientist. The saying goes, ‘that’s how the coakiembles’. Ideally, there should be no
such thing as gender in science and | have tried@sy to work in that spirit. From my
experience, | can say that women can work effibjeahd creatively. They can do



equally well, even better than men. If women areegifewer opportunities, they should
not feel discouraged. If one door closes, anotipens. They should continue to work,
because only continuous hard work in the propeection brings rewards and
satisfaction.

50. No choice but to learn
Anuradha Lohia

One glowing blue dot in an all-black backgroundnHty divide to become two, or just
stay one, or even decide to die. It a wondroustsighthe nucleus oEntamoeba
histolyticagoing through its cycle of replication and division

Entamoeba histolyticas a protozoa that has the potential to cause dgseand liver
abscesses in humans. Apart from causing diseas@dtasite has many other fascinating
attributes that excite biologists. In evolutionargrms, it represents a ‘primitive’
eukaryote; it has a simple two-stage life cycle @&aot ‘free-living’. Although the
development of drugs such as metronidazole hagichbyg reduced the incidence of
deaths due t&ntamoebanfection, the biology of the parasite is not walicidated. For
the past eighteen years | have been working ommiblecular mechanisms that regulate
cell division in this organism.

When this often stressful, sometimes frustratingt &lways exciting journey in
science began | endured many uncertainties in ahgdisis as a life path. | was born into
a business family of the Marwari community, wherecaaeer path for women was
unheard of when | was young. My mother, herselfash poreaker, decided to study
applied psychology and follow a career in educatgpgcial children with mental
retardation. This decision of hers changed my é&feen before | was horn. | was
encouraged to pursue studies and fine arts witlalegigour. As a result, of my own
interest and will, 1 was equally engaged in stugyiuman physiology and performing
classical dance.

“When | stepped Into a PhD programme to study tleehemistry of theVibrio
choleraecell surface, it began to dawn on me that it waudd be easy to carry on both
professions in tandem. However, | was unwillindebgo of either profession even after
the birth of my daughter in 1981. Family and friensliggested that my success in
classical dance should, for obvious reasons; résulty choosing it as a career. | was
indecisive, because even though | was good at Kudhiand enjoyed performing, | felt |
was not given the creative freedom to bring my @ersonality to my dance.

To add to this confusion, | was failing miserabtymy research at (1ICB) Kolkata.
Experimental results were open-ended, funding wageld and more importantly, my
ideas were very hazy. | thought | understood leas my colleagues and was constantly
plagued by doubts of my own scientific ability. Tless | understood, the greater the
challenge and, consequently, the greater my desegcel in research. Unable to give tip
either profession, | continued to dance and canryny research (along with bringing up
a little daughter) until I published two papersimternational journals and finished my
PhD.

Prof. Bimal Bachhawat, Director of (1ICB) in 198%uld often treat graduate students
to tea and samosas and share our concerns, whéaume us working on weekends.



During several such sessions, he ensured thaupttiaf going abroad for postdoctoral
training. He understood my difficulties with famipyessures but did not accept them and
I ended up writing a few applications for post-awat positions. Before, | knew it, | was
offered two positions, and then | faced the modficdit time with my family.
Additionally, I was torn between my daughter's vaef and my desire to continue
research. It was all finally resolved but my trasbid not end. Two years at New York
University, spent almost entirely in the lab jukdvio away when another group published
my results before | could write my paper. | haddturn; | could not stay away from my
daughter any longer, knowing that | faced failuseaascientist.

However, | got a second chance with Prof. B. BwWBis at Bose Institute to set up a
lab studying the biology ofEmamoeba histolytical started with isolating DNA
replication origins fronE. histolyticaand published my first paper in record time - and
have never looked back.

In the mid-eighties, the common goal was to develapcines against pathogenic
organisms and therefore research was targetedetadéntification of useful antigens.
However, my foray in trying to tame genetic mangiidn of Phismodium falciparum
during my tenure as a postdoctoral fellow showeat the needed to understand DNA
replication, cell division and regulation of genegression before a successful vaccine
would be designed. When | set up my lab at Bosetuites, | focused on studying cell -
cycle regulation irk.histolyticaspecifically, because it appeared to lack any gheick
control mechanisms.

Friends and well-wishers often chided me, sayiraj Bfasic biology should be studied
in traditional “model” systems. But in my desirel&arn, | did just the opposite. In the
absence of commercially available tools and reageset learnt to design our own. It is
now possible that in the near future we will beeatd unravel a mystery: how does the
amoeba survive without tight checkpoint control7affmay well be a cornerstone in
identifying how it survives in the human host. Reliess, what we have found while
researching the biology of this tiny pathogen mspired me with awe at the wonder that
is nature.

The journey is difficult — obtaining grants, pulblisg papers, ensuing the success of
PhD students and making sense of the data we genkek&ep questioning the relevance
of what 1 am doing in the larger scheme of thingsf ultimately, the biologyof
E.histolyticabeckons tantalizingly and | keep chasing my resemteasE.hitolytica,has
taught me to be aware of my limitations and yavstbeyond my abilities. It is far more
difficult to do experimental science in India thandeveloped countries and therefore to
publish, but a sense of contribution to infrastuoet development and successful
manpower training sustains me in moments of salistio

Halfway down the road, | have no regrets thatimdtely gave up dance when | went
away to the US Arguably, | had several lucky brethied ensured a career in science, but
| think even if | had not got the opportunity atdgolnstitute, | would have developed my
skills in a different aspect of science.

I knew so little that | had no choice hut to leatnd | continue to learn, watching the
amoebae under a microscope, their nuclei markel aviluorescent dye as they grow
and divide. And sometimes don’t divide.



51. A born dreamer
Chitra Mandal

| began my journey at the age of four in a smdlage called Khamerbaria in West
Bengal. My mother sent me to the only school neanthere the sole teacher had to look
after all the children from classes one to foure Téacher did not appreciate the idea of
taking care of a four-year-old girl, as that wadl adthose days, especially in rural areas.
The teacher, being very clever, agreed to admibntg if somebody could take care of
me in school. My grandmother came to my rescueas wery happy - | was the only
student whose grandmother was allowed in.

| always followed my mother around with a bookovéd to study and | would read
while staying close to my mother. Therefore, almalstmy books were spotted with
haldi. “Do you cook your books?” my teacher used to ted&ég.mother inspired and
encouraged me to believe that education was theveay to fulfil one’s dreams in life.
My father used to come home once a week on Saturidgws. It was difficult for me to
be awake at that late hour and to read by a sreatiskne lamp. But that was my only
opportunity to impress my father with my progresstudies. He was keen to keep track
of my education, and | passed class four with iregikee marks.

My father worked for the government. Although alliamt student, financial
constraints prevented him from pursuing higher atlan. My mother devoted her entire
life to her five children. Her devotion, intellige® and kindness were always focused on
us. However, she was very adamant about out edacatlaving not received formal
education, she used to tell us that education @a®mly real thing in life, which would
open many doors for us. The family’'s dream waset®ss receiving higher education. At
home, reading story books, newspapers, school baoikd novels was always
encouraged. | used to read any printed matted tt@tld get my hands on. Reading was,
and still is, my real joy. We were always encouthgedo anything related to books.

My mother protected me from child marriage, whiciswery common in the village.
After | completed the fourth grade, my mother t@okery bold decision - to move from
that remote village to a nearby town for my furteducation.

| was admitted to a missionary school in Bankurast\Bengal. Ever since | was a
child, | wanted to be a doctor. After finishing higchool, despite my mother’s strongest
support, other family members opposed my enteriregidal College. However, my
dream was fulfilled when the family’s attitude clgad for my sister. After completing
eleventh grade, | was admitted Bankura ChristialleGe with Chemistry Honours and
thoroughly enjoyed the subject. Our teachers werg good. Being the only girl, | used
to get a lot of attention from them. | am a boreainer.

During college, | read about Madam Curie, and wdtespend my life like her —
immersed in science. My interest in science, Ikhoame from reading books. | used to
think scientists are like God and could cure arsedse if they wanted to. | dreamt of
becoming a scientist to solve the mysteries of dhiprits responsible for diseases. |
wanted to learn the chemistry of diseases.

After graduation, | left my hometown, as there wasuniversity there. Again there
was a storm in the family regarding my higher edioca But by this time | also had a



strong and confident voice and convinced them tigt was my strongest wish. T got
admission for my master degree in Chemistry, atd@an University. | was lucky to

have a group of dedicated teachers who kept aliygpassion for science. | loved to
spend time in the practical classes; this gavemmedanse pleasure.

My journey took me farther and farther away fronm&o to the Indian Institute of
Science (lISc), Bangalore. The entrance exam wag teeigh, and the mental pressure
was enormous. In those days, going from Bankur8angalore, more than 3500 km
away, entailed a four-day journey by bus and tvghts and three days by train!

Getting admission in 11ISc was the most importantittg point in my life. Bangalore
was a completely new world for me! This was mytfopportunity to mix with students
from other provinces, whose languages were sordiftelt seemed that the whole world
was opened to me. The library used to remain opearsdays a week. When | got my
own key to the organic chemistry department, | thatled. Now | could spend as much
time as | wanted in the laboratory.

In those days, in India blending the physical sogsnand the biological sciences was
very rare. The opportunities at 11Sc aroused myesiasm to learn not only chemistry
but also biology. Accordingly, | was keen to pursasearch in immunology during my
post-doctorate training. As an organic chemisthdught if | could utter the words
‘antigen-antibody’ | would be an immunologist! | svaletermined to join a top-class
molecular immunologist though | did not know mudioat immunology. Fortunately, |
was selected to join the laboratory of Prof. Fredrush at the University of
Pennsylvania. My experiences in molecular immunplogened a much wider door for
me to study cell surface molecules, proteins, glyoteins and their alteration in diseased
conditions. During this time, lots of exciting soi#ic events were happening. People
were developing monoclonal antibodies using Nobi&dePwinning technology invented
by Kohler and Milstein. | too was keen to learrsttechnique. | never stopped dreaming
of learning new things and conducting new experisien

| always wanted to pursue my career in India andirled the Indian Institute of
Chemical Biology (IICB) as a young scientist. Nowéanted to blend my knowledge of
immunology with chemistry and was ready to switearg. | wanted to combine basic
research with applied aspects, which was extremebommon in those days in India.
Prof. B.K. Bachhawat, director, inspired me to amn¢ such research. Even today, my
ongoing research is in this direction, relatediseadses.

| still love to dream and | think being a scientssthe best profession, as you are paid
to fulfil your dreams. This is the profession whew can have new and unexpected
experiences through hard work and you cherish esdiaary moments which cannot be
realized in a job with big salary. | had an overimfiag satisfaction when | realized that
my simple diagnostic kit would help many poor utfioate patients suffering from
kala-azar and infected with a life-threatening paéea When | inform the parents of
children suffering from acute lympho bias tic leaka@a that there are no cancer cells left
as minimal residues of the disease, | feel satisfie

Finally, | believe, with passion and sinceritystpossible to fulfil one’s dream despite
difficulties, which women face. However, | was extrely lucky to have a full support
from my life partner, a brilliant scientist, whoda passion for science. He is the one
who inspired me to go further in my education tHahad ever dreamt. He is my



collaborator throughout my research career. The & of a scientist is to understand
the world. | used to tell stories of my laboratéoymy little son. Whether he understood
or not, he felt as if he was apart of it. | am hapgid that, and he never felt dissociated
from his mothers dream. A successful engineet,tsiis with me. The support from my
husband and son give me the strength, power anthg®ito proceed in my scientific
work.

| urge young women researchers never to give uje lamgl never to forget to dream
but always be open to problems in life, researath @lsewhere. | sincerely believe that
Indian women have a lot of power to fulfil their laitions. As a woman, | have had to
face many difficulties. But | never gave up. Therend struggled, the greater was my
desire to do my work. In the end, nothing coulgstme. My fight went on.

| cannot remember a time when | did not want td@gmy lab - it is my dream place
and | never feel bored. In view of my experiencaml sure if | had to do it all over again,
I would do the same thing. | do not think | havemeéisappointed with myself and | have
never regretted the choices | made.

52. Hard work and perseverance lead to success
Kusum Marathe

I was born in 1924 in Mumbai and joined school wheras seven years old. In those
days very few girls went to school and they useddbmarried early. My father, Mr.
Shankar Gangla, though a building contactor, waplgeinterested in education. My
elder sister and | studied in St. Columba High $thehich had a beautiful campus,
green lawns and big playing courts. It gave us geshetation. In high school, our science
teacher Mr. Rane used to actually demonstrate dtgn@xperiments in class, which was
one reason why | developed an interest in scidnganted to become a doctor, but when
| passed intermediate, | was under age for admmgsionedical college. Hence | joined
the Royal Institute of Science, Mumbai for BSc withtany as the principal subject and
chemistry as the subsidiary. When | passed BScdigtmction and stood first in botany,
| was awarded a Fellowship. So | dropped the iddeeooming a doctor and enrolled for
MSc to do research in botany under the guidancePmf. Ella Gonzalves. Mrs.
Gonzalves, an algologist, assigned a researchgbrigeme ecological, and taxonomic
studies of soil algae of Maharashtra. For this llected composite soil samples from
various fields, especially paddy. | made liquid @wadid cultures and recorded the algae
appearing in these cultures. | also studied thecefbf fertilisers on these algae and
published papers based on these experiments. Wesethe first of their kind and were
often quoted.

When my research was nearing completion, Prof. &erg was transferred to
Karnatak College, Dharwar. | moved there to coneplehe thesis and got a
demonstrator’s job in the same college, starting@aghing career. | submitted my thesis
to Bombay University and received my degree in 194&s later appointed as Assistant
Lecturer in Botany and in 1950; | married Dr. V.Barathe, Lecturer in Zoology in the
same college.

When Dharwar was allotted to Karnataka state, hbafthus were transferred to
Mumbai. First | was posted at Ismail Yusuf Collegegeshwari, where there were no



research facilities; and in 1958 to the Royal tngti of Science (RIS). | wanted to start
research but | had two sons. My second child wasmpturely born. Besides, there was
no recognized PhD guide for algae.

However, | collected soil samples, made culture$ @mntinued my research in the
spare time | got between my lectures and practiddsanwhile Dr.V.R. Dnyansagar,
who had moved to RIS as Professor and head ofdtaap department, agreed to register
me as his PhD student. | continued the same préjéad undertaken in MSc and
submitted my PhD thesis in 1968, twenty years afterMSc.

In 1970, | was selected by MPSC as Associate Psofesf botany and transferred to
the Institute of Science, Nagpur where my husbaad already transferred as Associate
Professor of Zoology. He started a fresh waterefigs section in the zoology
department. After joining the Institute, | startadspecial subject Algae for MSc at
Nagpur University. A few years later, | was pronibtes Professor, and in 1980, |
became Acting Director of the Institute of Sciendagpur till 1981. | retired in 1982.

Although | could guide research only at a late stdghave had seven PhD students
who worked on various research projects such aabukt products of algae, drainage
water algae, nitrogen-fixing algae in paddy fielddfects of algal extracts on the
germination of seeds and seedling growth. | hav@ighed over forty research papers. |
did not get much time for research due to my teaghind administrative responsibilities.
| sincerely feel that more research on algae wWeal many more algal species which
can be used as food, manure, and as a source afaile had found considerable oil in a
newZygnema species.

Starting as a demonstrator in 1947, | retired asfeBsor in a premier research
institute. | have been able to achieve this becafideard work and perseverance. | am
happy with my career both as a teacher and aeatmsti

53. An unusual route to science
Minnie M Mathan

As a child, | was inspired by the devoted servwéumanity and innovative surgical
skills of my father, a doctor. | was determineddibow in his footsteps and be a surgeon.
How did | become a Fellow and a Senior Scientisttref Indian National Science
Academy? It is this unusual journey that | wanshare with you. Pursuit of knowledge
and academic excellence were major driving foraesid my school years. My boarding
school, where all the teaching was in the vernaculatilled in me a sense of discipline
and an enquiring mind. | got admission to the Qiams Medical College in Vellore
through an all-India competitive selection. | lovey training and the interaction with
patients and enjoyed the challenges of my postegmecially in surgery.

After graduation and marriage to a classmate, lidéelcto continue working at
Christian Medical College, where | hoped to do Hart training in surgery. But my
surgical teachers discouraged me, saying the cevaedifficult for a woman (it was the
1960s!). At this time | got an opportunity to woik pathology and to my pleasant
surprise | found that there were many challengethénlaboratory. Finding answers to
them gave adequate fulfilment to my enquiring misd,| decided to be trained as a
pathologist.



At the end of my training the department put meclrarge of setting up a newly
acquired electron microscope, and opened up thielwbsub-cellular structure in tissues
to me. For one who was familiar with tissues b¥yfigicroscopy at magnifications of up
to 1000 times, using the election microscope atmfig@gtions approaching 200,000 was
a fascinating and uncharted world. | felt that sub-cellular details revealed by the
election microscope would answer many questionstafcture-function relationships.
That was where | wanted to work. Ultra-structuraihmlogy was a new field in India in
1967 and it was a challenge to train myself.

In 1970 | got an opportunity to work with Prof. defTrier, a leading expert on
gastrointestinal mucosal ultra-structure at Bostémversity. | was the only woman
among twenty-four Fellows in the department! Thegghteen months honed my skills
and taught me the value of hard work, meticulowecigion, perfect quality and logical
thinking, all of which became second nature to mel971 my paper, selected for the
Plenary Session of the American Gastroenterologgoéiation, was the only one
presented by a woman that year, a situation thethanged dramatically now. The work
| did on the epithelio-mesenchymal interactionshia developing murine intestine is still
cited.

Back at Vellore while working in diagnostic pathgyo | chose gastrointestinal ultra-
structutal studies as my research area with thelynestablished Department of
Gastrointestinal Sciences. | was able to publisHimat/paper on the ultra-structure of the
small intestinal lining of mucosa) in healthy carérand patients with Tropical Sprue, a
mal-absorption syndrome, in one of the leading wadjournals,Gastroenterology!
was excited and challenged to do better when tapepwas judged the best paper in
biomedical sciences published from India betwee21@nd 1976. As the first
gastrointestinal ultra structural pathologist irdilp it was exciting to work with a
multidisciplinary team in the new department toawal structure-function relationships
in several gastrointestinal diseases with the mlaahicroscope.

In 1973 lan Holmes from Melbourne and Tom FlowemnirBirmingham discovered
the rota virus as a common cause of winter diaghoeinfants, using direct electron
microscopy of suitably prepared faecal samples.hWiteir help | established the
methodology at Vellore and showed that the rotasviwas a significant causative agent
of infantile diarrhoea in different parts of Indi@ur group became pioneers working to
solve this important public health problem of ououstry. The World Health
Organisation recognized my contributions and irvitee to serve on their Steeling
Group on Viral Diarrhoeas. This gave me many insiginto early studies of viral
diarrhoeas of humans. The Vellore Christian Med@allege appointed me to be their
first Career Research Chair in 1981, allowing meartone for research. | obtained my
PhD in 1983, was elected to the Fellowship of tlogdR College of Pathologists in 1996,
and the Indian National Science Academy in 1998.

How did | become a scientist? | used the opporiesithat were available and found
positive aspects in whatever | did. | was forturthe a field became available that was
relatively new in India and that | realized its @atial. The nurturing atmosphere of the
Christian Medical College was very important in tthiaey encouraged everybody to
pursue and develop their dreams. A critical facteas the constant support and
encouragement of my husband, who established awdlaped the Department of



Gastrointestinal Sciences. The active cooperatiord a&encouragement of the

multidisciplinary team with which | worked and theady availability of funds to support

our research from the Wellcome Trust in U.K. weeewimportant. Four decades later,
the situation in India has changed and researaftggeae available on a competitive basis
for good research ideas but in the 1960’s it wdgfarent story. | can honestly say that |

have never felt discriminated because | was a wommaall professional settings | was a

peer among peers.

Fifty-two years ago when | started as a medicalestttmy ambition was to become a
surgeon. From that to what | am now is an unusuainey. My inherent need to know
what was behind the apparent face of disease was mghlly made me a researcher.
Circumstances place different and difficult choidesfore you. My temperamental
inclination to find the best way forward in anyusition helped me travel to where | am.
The two major turning points were my realisatiorattithe laboratory contributes
immensely to the welfare of the patient and my emimg the field of sub-cellular
pathology where | could be a pioneer. It has beeaxaiting journey that continues. One
last word. We unfortunately live in a globalizedidoand not a global village, and the
temptation to move to greener pastures is stromgrél are many challenges in our
country in science and public health and | beliex=have the opportunity to work on
them, contribute and find satisfaction, if we lgogsitively at things and go forward in
guest of knowledge.

54. The will to excel
Asha Mathur

My major work, spanning the last three decadesgsist®) of in-depth studies of
different aspects of Japanese encephalitis (JEJs -epidemiology, transplacental
transmission, persistence, immune mechanism anshathetic cascade, along with the
creation of multidisciplinary state-of-the-art fiioes in the field of medical virology at
King George’s Medical College, Lucknow, the aimwdfich is to provide diagnostic and
investigative assistance for a wide spectrum afl\diseases.

| was born in 1938 to an accomplished family ofadtPradesh (UP), the second
daughter of Jagdish Narain an eminent engineetintdi@duced a number of innovative
construction technologies in hydraulic engineerangl was popularly known as the
“walking encyclopaedia”. My mother, Bindeshwari wadalented artist and a zealous
reader. When patches of leucoderma began to ampeany face during my teenage
years, my classmates and friends started avoidiagasnthere was much social stigma
associated with it at that time. Though an enthatisisand devoted student | stopped
going to school, which resulted in depression argkwere inferiority complex. With
support and encouragement from my parents, howearerndomitable will to excel
awakened in me. After a break of two years | susfodly completed my schooling. | was
inspired by my grandfather, one of the first Indewil surgeons, and my uncle, a leading
eye surgeon, to study medicine, and joined the Adedlical College, from where |
completed my MBBS degree. Subsequently | joinedgk@eorge’s Medical College,
Lucknow, where | earned the Doctor of Medicine (MB¢gree, in Pathology and
Microbiology, and was awarded a gold medal.



| accepted a faculty position in Microbiology atnigi George’s Medical College and
started teaching undergraduate and post-graduadecahetudents, as well as initiating
research programmes in virology. | worked in vasi@apacities at my Alma Mater for
more than thirty years. Besides teaching, | alsttated research programmes based on
scientific and humanitarian concerns. During myuten my colleagues and | brought the
Department of Virology at King George’s Medical @gle to another level.

In 1971, early in my career, | was awarded a Wdéikhlth Organization (WHO)
Fellowship to work on respiratory viruses at then@mon Cold Unit in Salisbury,
England, where | worked with the well-known viroistg, Dr D. A. J. Tyrrell and Sir
John Andrews. They motivated me towards basic reBan viruses, which was still at a
nascent stage in India.

The strictest test of my medical skills, knowleddeviruses, and of my perseverance
came in 1978 when an unknown epidemic swept adhesslistricts of eastern UP. The
high mortality rate of this epidemic, especiallyargst children, affected me deeply, and
| resolved to crack this mystery killer. My teamdahmade a number of visits to the
affected area, and worked hard to identify the eanfsthe epidemic. We successfully
isolated and identified the Japanese encephall}\{irus as the causative organism, and
soon after developed a quick immuno-fluoroscenchrtigue for the early diagnosis of
JE in patients. This was a turning point in my eare

Several questions baffled me about the epidemiolofyE. Delving into these
guestions led to the startling discovery that aif#l infection during pregnancy could be
transmitted to the foetus, resulting in abortiord donetal abnormality. This was a
completely new phenomenon, and led us to ident#fgrées of mechanisms to explain the
persistence, latency and reactivation of the J&svim humans as well as in experimental
animals. This work on JE captured internationardton, and | was invited to present the
results in London in 1980, and later at a numbentefnational congresses on virology.

Around that time, an extensive discussion with aminent immunologist Prof. C. A.
Minis, London, UK led me to start work on moleculzivlogy and to study the host
response to JE. My post-graduate researchers aedlized that in response to JE
infection, the immune cells of the body functionotigh a regulated network of a unique
chemokine which inhibits replication of the virughis regulated network may be the
reason why less than one percent of JV-infectetemiat actually develop encephalitis.
Between 1992 and 2003 our work on cytokines redeglebal recognition. This corpus
of work was possible only because of a great tdahihcluded, over the years, fifteen
PhD students. | have now retired from the facuftiK@ Medical College, Lucknow, but
continue to work as an emeritus medical sciennst still enjoy exploring new areas of
research in the field of medical virology. Currgnilam working on dental fluorosis and
the role of calcium at the Saraswati Dental and iv@dCollege in Lucknow.

Over 170 original research papers have been widtdy in various monographs and
textbooks. | have been conferred the First Senairadal Women Bioscientist Award by
Dept. of Biotechnology in 1999. | was also awartiesl prestigious Om Prakash Bhasin
Research Award in 1994, Indian Council of MedicakBarch award in 1983, 1987, 1996
and Medical Council of India awards in 1984 and 200D have been conferred the
fellowships of the Indian National Science Acaderindian Academy of Sciences,
National Academy of Medical Sciences, National Aerag of Sciences (Allahabad), the



Third World Academy of Sciences and the British Bdgollege of Pathologists in 1987.

| have been awarded the Indian Council of Medicasdairch prize in 1983, 1987, 1996
and the Medical Council of India prizes in 1984 &@D4. In 1994, the Om Prakash
Bhasin Research Award, | have been conferred an#itkt Senior Bioscientist Award of

the Government of India in 1999. | am a Fellowh## tndian National Science Academy,
the Indian Academy of Sciences, and the Nationad&my of Medical Sciences, the
Third World Academy, and the British Royal CollegfePathologists. My work has been
included as the Pathfinder in the National Scigbestre, New Delhi.

| have myriad interests which are as varied asdim® (like embroidery and painting),
kathak dance and travel. | have been very fortutateave had a galaxy of wonderful
people around me — my students, friends, and espeony family including my nieces
and nephews — who have made my accomplishmentthallmore rewarding and
fulfilling. Society has given me so much uncondiadly which has made me all the more
generous and humble.

55. A blessing in disguise
Anuradha Misra

| grew up in Faizabad, Uttar Pradesh., in a laagily often children. My father, a
doctor by profession, gave priority to higher edigra for children above all other
matters. My mother, although highly intelligent ametll-informed, could not study
beyond high school. She made sure that her daggtgeeived as good an education as
her sons. Further, to educate herself, she kegingdooks. This instilled in me a love
for reading. However, coming from traditional orlox Brahmin families, both my
parents did not consider it necessary for a githtok of a career. While all my six older
brothers chose science and mathematics as thejecssibmy elder sister opted for
humanities. There was slight resistance when lagledlin class nine that | would opt for
science, but they relented as by then it was censitiquite natural for a good student to
opt for science.

| chose science only because | loved mathematddheme was no option available to
take maths with any other subject. | had to shoftan ordinary Government Girls’
College to pursue science, but my maths teacheth®rnext two years was simply
outstanding. An excellent and devoted teacher ofteenges the course of his or her
students’ lives. | enjoyed geometry so much thatas always looking for books with
challenging problems. In eleventh standard, | dgsed a liking for physics too.

| did very well in class twelve and my parentstiai aversion to my taking up science
was replaced by feelings of pride and admiratios.Faizabad is a small town, | had to
leave home to join the University of Allahabad #dsnay older brothers and sister had
done. It was a two-year BSc (pass) course and ddofiir Physics, Mathematics and
Statistics. University of Allahabad as well as nmynte had an atmosphere best suited
preparation for the Indian Administrative Serviddg) and it was understood that all
good students would appear for the civil servicesme

At this point | was pretty ignorant about how toamout choosing a career. Of course,
I had read about Marie Curie and Ramanujan froy eairldhood, but in the University
of Allahabad the best students were not expectebdetmme researchers. One of my



teachers, Dr. Pankaj Sharan, was a PhD from lITpkaand he encouraged some of us
to apply to IIT for M.Sc. So | applied to IIT Kanpuor both physics and
mathematics. As luck would have it, the physics tesk place before the mathematics
test. | was one of the ten students selected amaVvér appeared for the maths entrance
exam.

The next two years | had to work very hard to keppwvith the hectic schedule at IIT.
| was the only girl in my class and due to my upbimg and Allahabad University’'s
culture | found it difficult to interact with my aksmates. However, | was lucky to be
taught by some of the best teachers. One was thiem3D. Joglekar later became my
PhD guide. | worked on Renormalization Theory ar@pmblished a number of papers.
All hell broke loose at home when | announced thagas not going to appear for the
I.LA.S. exam. | was considered the brightest amotigstten children, having topped
almost all the exams from class one till MSc. Theglly thought (and probably still
think) | had gone crazy!

In the meantime | had married Raghava, my friend elassmate from MSc days.
Both of us completed PhDs in 1989 and he joinedRTHS a postdoctotal fellow
immediately thereafter. | had two good offers botitside Bombay, but | was expecting
my first child and decided to be with my husbanthét crucial time. | spent the next one
and a half years looking after my son. When mydchias a year old, | joined Saha
Institute in Calcutta as a post-doctoral fellow,t bny husband got a postdoctoral
fellowship at State University of New York at StoByook. This offer was too good to
refuse and once again | accompanied him, leavihg ifter just three months.

It took us a while to get settled. When | had altrgpgen up all hopes of continuing
physics, my husband persuaded me to visit the tistiof Theoretical Physics at
University of Stony-Brook to meet Prof George Stannwho is also, as a renowned
theoretical physicist | learnt later, an excellenman being. He understood my dilemma
about wanting to get back to physics and agreeldetp me. He gave me a couple of
papers and asked me to choose one for a seminegecba was offering that semester.
One of them was on Light-Front Quantum Electrodyiearby Wilson and collaborators.
| chose to present this one and this was the beugjrof a totally new phase in my career.
| spent the next year learning light-front fielettnies, working out things literally on my
kitchen table and meeting Prof. Sterman occasiphaildiscussions.

My first research paper after the PhD was writtesmf home. When | showed the
results to Prof. Sterman he immediately said it wagth publishing inPhysical Review
and offered me a guest lecturer's position at tlepddtment of Physics so that | could
have a place to work and, more importantly, ariafifon. If someone were to ask me to
single out one person who helped me to come bapkysics after having taken a break
for my family, it has to be Prof. Sterman. Not odig he provide me a platform but also
gave me the confidence that “l can”.

By the time | established myself as a researche&ras time for my husband to come
back. We returned to India in 1994. He joined BleaBltomic Research Centre (BARC)
and | joined M.R.I, (now HRI) temporarily while lieimg for jobs. Prof. H. S. Mani, one
of the most inspiring teachers at IIT Kanpur was Birector of HRI, and was keen to
help me to get back to active research. My huslgmtdan offer from 1T, Bombay, but



whenever | applied for a job, the four-year gap eam as a negative point. Prof. Mani
helped me to get a research associate positioniaekgity of Mumbai.

My younger son was born when | started working wiitof. Rohini Godbole at
Bombay University. She also understood that for me family and my career were
equally important. Her unwavering faith in my pdtehand more importantly in my
dedication to work has helped me to regain my satifidence. | must say that she is the
other person who has played a stellar role in rmginaing with science.

| was soon selected as a lecturer in the same tegar and | am fortunate to have
found a profession of my liking. Teaching is nastja job for me; it is a passion. | have
also continued my research work in High Energy Risy©QQuantum Chromo-dynamics or
QCD keeps me occupied when | am not teaching. ¢ lcantinued my research work on
Light-Front field Theories, which provide a hope égplain an important puzzles in
strong interaction physics namely how quarks bogekther to form hadrons. My advice
to young researchers would be to avoid any breaksieer: Keep in touch even if you
have to work part-time. Whenever | applied for b fbere was always a question about
the four-year gap. Luckily | can reply that | didyrfirst independent work during that
break. Probably in my case, it was a blessingsgulse as | was able to stand completely
on my own. Not all areas of research provide thiaty of working from home and not
everyone is fortunate like me to be able to takeemk and make a comeback at will.

It is very difficult in our society for a woman te career-minded and still be devoted
to family. | have tried to do both with only pattsauccess on both fronts. Even this would
not have been possible without constant help amdwagement from my husband. |
fought my way through all prejudices and was somedable to tackle the usual problems
of not getting quality day-care and domestic hblg,the biggest obstacle | faced was my
own sense of guilt at not spending enough time wwith children. Now | realise that
indulging in those feelings was a mistake. Tryiadé a superwoman only led to health
problems and complicated the situation even mohe Jense of guilt is bound to go
away when you come to know that your kids are prouglou. It is better not to have
such feelings from the beginning so that you cartrdaute in a more efficient manner to
the profession you are passionate about.

56. How | became what | am
Sushmita Mitra

| was born into a highly educated family in Kolkataa cold December afternoon, the
only child of Drs Maya and Girindranath Mitra. THector had wrongly pronounced me
dead, even before | could see the light of day.|Bckily for me, | lived. My father was
an agricultural scientist with the Indian CoundilAgricultural Research. My mother as a
professor of Botany at Bethune College in Kolkataa-teading women’s college from
where the first women of the British Empire gradaatWhatever | am today, | owe it to
my mother’s untiring efforts and continual sacefic

From her childhood my mother rebelled against thiecept of reference for a male
child that was prevalent in those days. She hadathkition to finish college, and she
eventually obtained a PhD in 1960 — so receiving Agarkar gold medal of the



Calcutta University in 1962, with a paper in therjoal Nature! Setting aside such a
promising research career, she decided to marryaasel a family.

| grew up with a working mother when that concejpisvgtill uncommon in Kolkata.
However, | recall that my mother made every eftorspend quality time with me, and
with her encouragement and support, | grew upheathy educational environment. My
father's career at ICAR meant that he spent mudhiofvorking life outside Kolkata, in
Shillong, Cuttack, and Hyderabad. Under this cirstance, my mother took care of my
education as well as all other needs. My mothev &d®k me along in her numerous
botanical excursions. We travelled along the lenaid breadth of our magnificent
country, getting acquainted with its rich and dseshistory, vegetation and topographical
regions.

My father suddenly passed away at the age of 56 \aal the entire responsibility of
the family shitted on to my mother. She made mdyafagp the National Talent Search
Examination, conducted by the National Council Emlucational Research & Training
(NCERT). I was awarded the NTS scholarship, amittinued right up to my Master’s
level. Her plans for me also included enrolling at¢he Indian Statistical Institute for the
PhD. She would urge me to explore the possibilitynterging Botany with the
Informatics - and this is just what | am doing e tintegration called Bioinformatics! |
only wish she were beside me now to share theijogsy professional domain.

| completed my PhD in Computer Science from theinS1995. | have been working
there since 1991, publishing extensively and risipghe academic ladder right up to the
level of a full Professor. The logistic supportyided by my mother helped relieve a lot
of the burden of childrearing and allowed me toamsrrate on research. My mother
passed away almost suddenly in the summer of 280@art of me perished as well.
Keeping in mind the happiness whenever | performetl in my profession, | believe |
should continue with my work in fulfilling her gaal

My work on neuro-fuzzy computing has been inteorally acclaimed, leading to
several fellowships. | have written several booksNeuro Fuzzy pattern recognition:
Methods in soft computing, Data Mining: MultimedieSoft Computing, and
Bioinformatics, and Introduction to machine leamiand Bioinformatics. | am also
associated in the editorial activity of severakemational journals, and worked as the
programme chair of many international conferences.

57. Road to research
Anjali Mookerjee

From my childhood, | knew that mathematics was stepping stone to enter the
world of Science, and that was what together wahsErit, our elders learnt. And that |
too would learn the same.

Mine was a ‘joint family’ of the feudal zamindagstem, consisting of my father and
his two older brothers, my grandmother, mother, tlder aunts, and cousins and my
brother and two sisters. Daughters were very waklem care of, including their
education. My hometown was Chandernagore - a dfafich township on the banks of
the river Hooghly. It had a French Convent SchadChurch, and various other schools
and colleges and some French nationals.



| was a student of St. Josephs Convent - where oNewled Junior and Senior
Cambridge Course. In my J. C. Course there was énadtics and Hygiene and
Physiology apart from the usual subjects covetinigtddy, Geography, English and
French (compulsory!). No Bengali, no Sanskrit!

This combination of hygiene, physiology and math&érsavas, for me, the first taste
of the future Science Cosmos. | liked solving anié¢ltic and geometry problems, and
watched with wonder my teacher (who was a Nun)goerfdissection on a toad and
expose the inner system. My father was a quietopemsith immense intellectual
yearning and depth. My mother, married at eleventtained by my father, could recite
Tagore fluently till the end of her life and taught my mother-tongue. My maternal
grandfather was another strong influence at thatt pd time.

Then there was turmoil in the country — the Sec@fatld War, famine, Gandhiji’'s
August movement, the INA-movement, partition, thel eof Foreign rule and India’s
Independence!

It was somewhat similar in my personal life alsonuch turmoil and movement.
Marriage before my Junior Cambridge Exams (whicldenme move to Calcutta) - in
spite of which | sat for the exams and did fairlgllw then childbirth, and many mishaps
and many other breaks in the smooth running of @oadand family life.

For about 5 — 6 years there was a break in my fbehacation, but this did not deter
me from academic pursuits. | started learning S@nakhome, from Pandit Sivaprasad
Bhattacharya and this opened up a panorama of enaibrld, a treasure house which
has sustained me throughout my long life.

In between, my brother came to Calcutta to studysies Honours in Presidency
College and stayed with me. This made me thinkatiag my formal academic career
again. | had to sit for Matriculation Examinatios & private candidate and obtained a 1st
Division and the subjects covered were History, g@aphy, Maths, English, Bengali, and
Sanskrit. As Presidency did not allow girl studentthe Intermediate (i.e. XllI) classes, |
went to Loreto College with Physics, Chemistry, Matind French as an “additional
subject” and English and Bengali. There were veoglest labs, but very sincere teachers
- and from here my liking for science started aijisting. | can still remember Prof.
Bose-Majumder drawing geometry figures on the blaghrd, and Prof. Ganguli
demonstrating Physics experiments in the lab! &nfthal University exam | obtained a
1st Division, but this was due to my brother hedpme at home throughout—especially
with my Physics and Maths.

Now the portals of Presidency College were opemé& The teachers here were a
different set - which is partially true even nowhdd physics as my Honours (or Major)
and Maths and Chemistry pass (minor) subjects.sl weerested in experiments as well
as in theory. In spite of my many difficulties airhe - as a mother and a housewife — |
did manage somehow.

We had the very good fortune of having ProfesskesK.C. Kar, R.L. Sengupta, P. C.
Mukherji, P. Sen, P. C. Bhattacharya, and S.N. Bbt#&l. Saha, B.D. Nag Chaudhuri,
S.N. Ghoshal and others. We were the last batdfl.8t. Physics students who had the
very good fortune of watching Prof. S.N. Bose leécoty on Special Theory of Relativity.



He retired that year. In MSc Physics we had tofopta ‘Special paper” and my choice
was ‘Nuclear Physics’.

That was the time when scientists and others weezeaof the devastating effects of
nuclear energy. The atomic bombs had been droppeHimshima and Nagasaki in
1945. A new research area was developing - thdtigbhysics’. It was Prof. M.N. Saha
who had the vision of establishing the DepartmenBphysics in the Institute of
Nuclear Physics and appointed Prof. N.N. Dasgupt&€esmic Ray Physicist as its head.
Initiation of my research career started as a Phtldent under the guidance of Prof.
Dasgupta in 1957. | learnt many-many things frorof PDasgupta - as a scientist, as a
teacher, as a human being. My first research nete sent (and accepted)Naturein
1959 and he omitted his name as one of the autHersmstructed me to give him thanks
for guidance. This was a life-long lesson for mad(all his students).

Listening to scintillating lectures by national andternational scientists was
something we students enjoyed, and these enrichediralerstanding very much. We
had plenty of opportunities for this and were emaged by our teachers. | still retain the
habit. 1 remember listening to Homi Bhabha at th@mBay Science Congress, G. N.
Ramachandran, Dirac, Emilio Segre - these aredbdssof a future life — form that are
sown in the mind and act as intellectual fertil&zer

While doing my PhD | accompanied my husband (tke Raof. Sivatosh Mookerjee) a
biologist, who went as Visiting Fellow at the Rofsier Institute in 1960. After a few
months it was suggested that | visit Sloan Kettgtirstitute for Cancer Research which
had a Biophysics Division. | went, with my first lgication copy of theNature article,
and was asked to join after some time, as my \esaled to be changed. Very fortunately
Dr. J.S. Laughlin — the Head — allowed me to usedhta | obtained in that lab later
for my PhD thesis work. A publication Radiation Researcbhame out of that study. My
exposure to cancer therapy, cancer patients irattaehed Memorial Hospital — was a
turning point for my future research life. | sawdL.8zilard, one of the brains behind the
“nuclear explosion”, suffering from leukaemia, amttlergoing chemotherapy which was
at a very early stage at that time. He had ‘dondtieaself for research.

On my return to India | submitted my thesis, got RhD and joined Saha Institute in
the Dept. of Crystallography and Molecular Biolagyd ventured deeper in the study of
Molecular Biology.

In 1972 my husband joined the School of Life SceencJNU New Delhi. The only
other Science department then was the School ofp0tan and Systems Sciences and
Shri G. Parthasarathi was the Vice Chancellorme&rom Calcutta, keeping my lien at
the Saha Institute, and as a Visiting Fellow washég Biophysics to the students of
School of Life Sciences. It was in 1974 that thespnt School of Environmental
Sciences was formed, and then Dean Prof. (Late) Biswas and few other colleagues
we toiled day and night trying to give the new Swhand the new subject a
comprehensive form.

The SES took about two years to take off, afterchthere was no looking back!
Without teaching research is barren; and withoséaech teaching is stale. As teachers
we are supposed to inspire the students, but, stsidespire us too!



The core of our research activities was centrediratodrug and radiation effects,
separately and in combination on cell and cella@anponents, and on drug structure and
modelling. The course that | attended in ICTP Te€4980) helped a lot.

On my retirement from JNU in 1991 we came backatc@ta and very unfortunately
I lost my husband in 1993. He stood like a rockibelme in all my travails. Now, | look
after the ‘Sivatosh Mookerjee Science Centre’ whech part of the Asutosh Mookerjee
Memorial Institute. My inner source of strength amdpiration is the Belur Math,
Ramakrishna Mission. It has been so since my gidhdays from when | was 12 years
old...

58. Successfully combating prejudice
Sipra Guha-Mukherjee

| decided to study botany because it was my faw@wubject in school. As a school
student | was awed by the contribution of Sir JslgdChandra Bose, and fascinated by
his work that showed that plants were living orgams and had a metabolism similar to
that of animals. His hypothesis that ascent ofisggants is due to pulsatory activity of
an inner layer of cortical cells (a theory no lontgnable) infused a huge excitement in
me, as earlier | used to think that plants were inéjects which could never respond to
any external stimuli. As a student in classes famd six, | developed a strong
determination to find the locations of the “heatid “brain” of plants and to understand
the way they functioned. In classes’ nine to elewvdmen we studied botany more
seriously; | was taught several phenomena regamlargs but nothing about how plants
respond to external stimuli.

After finishing school, | joined the BSc (Botanyphburs course at Delhi University.
It was an amazing experience as the whole departwas vibrant and throbbing with
activity. The teachers were so inspiring thatladl students in our class looked forward to
their lectures. B.D. Sanwal, H.Y. Mohan Ram, S.Gaheshwari, 1. K. Vasil all were
excellent teachers who later rose to top positiontheir respective fields. My major
inspiration came from Prof P. Maheshwari, a woddawned plant embryologist, who
headed the department. P. Maheshwari made it lssioni to inculcate students’ interest
in Botany by applying various teaching innovatiomge whole department was in the
birth pangs of the plant tissue culture. The ietlial ferment had a major effect on all
of us.

My doctoral research under the guidance of B. Mriddealt with the tissue culture of
flowers of Allium cepa.For postdoctotal research | joined S. C. Maheshimathie same
department. This was a very rewarding period. | k&dr on various aspects of
biochemistry of differentiation in plants, effeas plant hormones on transcription, and
stumbled upon production of haploids through anthdtures ofDatura innoxia.l felt
very privileged as | was at the right place at tight time. Our culturing anthers of
Datura were an extension of several projects insgigntific career. | have written a
detailed account of the discovery of anther cultara turning point article published by
the journalln Vitro Plant,Volume 35, 1999.

I continued my post-doctoral studies at Michigaat&tUniversity with Robert S.
Bandurski and later with J. E. Varner at the AE@nPIResearch Laboratory where, |



mainly worked on subunit structures of Aspartatenscarbamylase and isozyrnes of
peroxidases. Although my work on haploid producticas published ilNature,| did not
find any enthusiasm or even appreciation of thisknamongst fellow scientists there.
This was primarily due to the excitement of newcdigeries in molecular biology that
overshadowed all other good research, a trendstitlatontinues.

In Europe the situation was different. | was ingite present my work at the EMBO
symposium on Haploids in Italy in 1971. The nexinppsium on Haploids was held in
Guelph, Canada, where again | was invited to ptesgraper. At the XV International
Congress of Genetics held in New Delhi in 1983 gl Professor Hu Han, Director of the
Institute of Genetics of Acadernia Sinica, Chindyowappreciated our work on anther
culture and remarked that our work was responditatea substantial change in the
agricultural economy in China. This was one of gneatest moments in my life. He
invited me to Beijing, China, to attend an Interoiaal Symposium of Genetic
Manipulation in Crops in 1984 which was the thinternational symposium on Haploids.

While | was teaching at West Virginia Universitytime US in 1972, | was invited to
take up a faculty position at the newly establisBetiool of Life Sciences at Jawaharlal
Nehru University, New Delhi.

| was very happy to get this opportunity. At INW, one interfered with my work we
also had the freedom to frame our own syllabi; il g@dequate grants from UGC, CSIR,
DST and DBT to support my research. My decisioodotinue postdoctoral work both at
Delhi University as well as in the U.S despite tiegative pressures was most crucial in
shaping my scientific career.

My decision to opt for higher studies was frowngubm by my relatives and friends,
and | received no encouragement or appreciatiom fieem. Even scientists like P.
Maheshwari and B. M. Johri thought it improper ppaint a woman scientist as a faculty
member in the department. With this bias in placeywoman scientist could rise above a
certain level and thus we felt mentally inferiomb@ale scientists.

Even in the U.S. the situation was not very diffiere felt | was swimming against the
tide. Despite the negative attitude of society ahahost male scientists towards women'’s
role as research scientists, | did get inspiradod encouragement from some senior
scientists who helped me sustain my interest ieareh. Without the support of such
people there would be a scarcity of women scient@miay. Most notable amongst them
is Dr. M. S. Swaminathan, who in his mild way alwainspired and profusely
encouraged me to strive ahead in my research dgoalss unfortunate that | could not
find any role model amongst women scientists bexahey were not well-known
personalities. Men mostly ignored them. Great worseentists like Madame Curie or
Rosalind Franklin were too distant to influence cayeer in India.

In those days | did not hear about any woman inalwdho had made a mark in
science. In later years, whenever | discussedasipect with my teachers | heard that
although women were as intelligent as men theydcoalt achieve the same level of
success because of their different social commitsaen

Today when | look back, | feel fortunate about #wents and achievements in my
career. | have no regrets and if at all | couldsanything | would certainly like (while
continuing with my research!) to also understan@ thsyche of many of my



contemporary scientists and administrators and tigitude to women. | feel a lot of
precious time was wasted, smoothing ruffled feathmnd pacifying many important
fellow scientists, administrators and vice chamgsll It is important to eliminate the
damage caused by such attitudes so that comingajems of women scientists will not
have to waste time combating them.

59. The unfathomable beauty of mathematics
Indira Narayanaswamy

Although | come from a family of agricultural lamdtls from a remote part of South
Kerala, the importance of good education, partityléor girls, has always been a top
priority for all the family members. My father waslawyer by profession, practicing at
Alleppey, a small town in the erstwhile Travancokdy mother had graduated from
Madras University, but decided to be a homemakiee. families of both my parents were
very academically oriented and well educated. The@renment in which | grew up
instilled in me a sense of discipline to excel inatever | did. | had my schooling in St.
Antony’s Girls High School and St. Joseph’s Collégewomen and my graduation and
post graduation in Mathematics from Sanatana Dh&olege, Alleppey.

My love and fascination for Mathematics began vesyly and was kindled and
nurtured by my parents. Even as a child, my fatisex to give me mental sums and gave
me many hints on how to do mental arithmetic. Vet a long way in kindling in me a
life-long fascination and love for Mathematics whiccontinue to cherish.

| have been very fortunate in having excellentheas both at school and college, who
nurtured my interest in Mathematics. | had greathers at St Joseph’s who nurtured my
love for Mathematics after spotting my keen inteliesthe subject. It was under their
tutelage that | appeared for National Science TaBmarch Examination conducted by
NCERT, New Delhi.

Highly inspired by reading books lik&rincipia Mathematicaa three volume work on
Foundations of Mathematics, which threw light oe Hitempts to derive mathematical
truths from a well defined set of axioms and infeeerules in symbolic logic, | was keen
to pursue a doctoral programme in Mathematics. Myify was apprehensive about my
higher studies in an abstract subject like .Math@sand my being away from home for
the first time when | went to Chennai to pursue RtyD. at MATSCIENCE, now
referred to as IMSc, under the able guidance oKDR. Unni, in Functional Analysis.

Halfway through my doctoral programme, | married Kir S. Narayanaswamy, a
Chartered Accountant who was working for a Banlirmedabad. | had unconditional
support from him to pursue my studies and | usedntake frequent visits to
MATSCIENCE to meet my guide for discussions. Witle support from my husband’s
parents also who were residing in Chennai and favrweducation and knowledge were
invaluable; | could complete my studies and sulmyitthesis.

After completing my PhD, | went on a postdoctoraldwship to the University of
Pittsburgh, where | worked on smoothing of curved surfaces using spline functions.

| then, joined Aeronautical Development Agency (ADs Bangalore, an autonomous
body under the Ministry of Defence, as a scien#dDA is the nodal agency for the



design and development of the multi-role supersdighter Light Combat Aircraft
(LCA), now christened as TEJAS, to primarily mdet tequirements of Indian Air Force
and Indian Navy.

My becoming a mathematician and a scientist waslpuut of my choice and innate
passion for science. | have been fortunate to gdaunted support and encouragement
from my family members. | personally feel that scie offers excellent career for women
who are capable of multiple handling roles with teeixy.

Our policy makers should look into the possibilay offering flexi-time working
hours for women with small children, thereby givitigm more flexibility to combine
the family and career, thus helping them reachtgrédeeights in their pursuit of science.

60. Guess what | am doing now!
Shobhana Narasimhan

From the time | was very young; my favourite sutjegere mathematics and English.
When people asked me what | wanted to do whenw g | used to have a hard time
choosing between being a mathematician and beimngter, though | was always a bit
embarrassed to say this, since my father was aematiician and my mother a writer - |
was afraid that people would think that | was daigpig a singular lack of imagination in
my choice of careers! After my ICSE, | shocked maegple by pausing to think about
whether | wanted to study further in the scienaethe humanities - it was assumed that
all “toppers” would automatically choose science. iRhappened, however, | did fulfill
expectations by joining the science stream, haxéagoned that it was easier to become a
scientist who wrote, than a writer who did scieircber spare time.

Though | did well in all science subjects, in myhacldays | had a severe physics
phobia. This was probably induced by my first phgdeacher, who was a real martinet,
and made no secret of her dislike of me. She madeaun physics largely through rote
memorization, which did not appeal to me, and | estber sobbing hysterically both
before and after my ICSE physics exam. If someat gredicted, at that time, that |
would become a physicist | would have told thent thay were crazy! In fact, when |
joined St. Xavier’s in Bombay for Junior Collegewas quite disappointed to discover
that physics was a compulsory subject for scienogests.

Funnily enough, it was my interest in writing thed to my overcoming this aversion
to physics - | was asked to script a radio progranfon children about Albert Einstein,
and when | started reading up about his life arsl vmork, | became fascinated by
guantum mechanics and relativity. | learnt moreualtbese subjects in my classes, and
was fortunate to have some excellent teachers, ascBudhir Paranjape, R.V. Kamat,
Melky Alvares, Jehangir Mistry and Rajkumar Radhihk, | literally fell in love with
physics, it became an obsession, and when my fatheght me physics textbooks for my
birthday present when I turned sixteen, far fromlifey let down, | was actually rather
gratified! Socially, my first two years at Xaviengere hard...from being in an all-girls’
school, | was suddenly in a class of 4 girls and@¥s, most of whom refused to talk to
me; only much later did | discover that this wastlgabecause of pique at my having
done well in examinations. Looking back, maybe ot not entirely blame them, I
must have seemed pretty weird - | chose to spenfr@eytime in the library rather than



the canteen (I have always read widely and voratypuand grew misty-eyed when
thinking of Werner Heisenberg and Ernest Rutherfoedher than John Travolta or
Amitabh Bachchan!

Of course my classmates also found it odd thadlmdit want to do engineering or
medicine! Despite being academically successfulyas completely clear to me that |
wanted to do a BSc in physics, also at St. Xaviersand | have never regretted this
decision. | was fortunate in having parents who mputpressure on me, and left me to
decide what | wanted to do with my life. After thatdid a M.Sc. in physics at IIT
Bombay (where S.H. Patil was inspiring and suppejtiand then, very much to my
surprise — my confidence hadn’t increased hugelgesimy ICSE time! | was admitted
to the PhD programme at Harvard University in ti@AJwhich was regularly ranked as
the topmost university in physics. | went therenplag to do either astrophysics or high
energy physics, but after a year of courseworkhdse to change fields to condensed
matter theory, which is the area I still work in.

After my PhD, | worked as a postdoc - first at Bdoaven National Laboratory in the
USA, and then at the Fritz-Haber Institute in BerliGermany. Though | enjoyed my
years studying and working abroad, and made secks¢ friends there, | always felt
that India was “home” and where | belonged. So & Wwappy to accept the offer of a
faculty position at the Jawaharlal Nehru Centre Aalvanced Scientific Research in
Bangalore, where | continue to work to this day.

The field | work in is called ‘ab initio density igtional theory’, this is an approach to
calculating the properties of materials from ‘fifgtinciples’, with no empirical input
apart from atomic numbers and atomic masses. Foyyears | focused primarily on
studying the surfaces of objects, but nowadays |ason interested in studying the
properties of very small nanosystems (composeers df atoms), more specifically, |
am interested in studying how the structural, etext, magnetic, chemical, mechanical
and thermal properties of such systems change wieénsize is changed.

| like doing research because of the intellectuaédom it provides, as well as the
challenge of puzzle-solving. | feel a huge satigfec when | can discern a pattern
amongst a collection of seemingly random numbemsr(fexperiments or computation),
or when | can explain some phenomenon that seentsadactory or counter-intuitive.
Moreover, though | can see the appeal of knowlddg&nowledge’s-sake, | like the fact
that my research may find applications in area$ stscthe search for better materials for
magnetic memory storage, or better catalysts fdugig environmental pollution. | also
enjoy teaching, especially trying to teach in a Wsat emphasizes conceptual knowledge
rather than merely facts or formulae.

Almost thirty years after | first decided | wantedbe a physicist — well, | have done
pretty much exactly what | wanted! | feel it's wanrtll that | am paid to do what | enjoy
doing, and that | have the freedom to pick howdrgpmy time. Though my career path
from then to now might seem straight, determinedi urccessful from the outside, on the
inside, it has nor always been so. There have tiees when | have doubted whether |
was good enough to succeed in this field that soifiated me either because of my own
insecurities, or because of negative remarks froiners, or because it seemed overly
competitive. But then | tell myself... heck, n@rh good at this AND more importantly, |



like doing it...and | feel like hunting out that firphysics teacher who so terrified me,
and saying: “You used to say I'm no good at physiesll, guess what I'm doing now?!”

61. A career in mathematics
Mangala Narlikar

| can only describe myself as a part-time scientfisdh pure mathematician can be
called a scientist at all. |1 decided to write abowt experiences because they perhaps
represent those of a section of women of my era.

In school and college | was considered a brighdesttiand won, without much effort,
the middle school and high school scholarshipsrgiwethe government. One of my high
school teachers, Mrs. Kamat, who loved me, haccedtearly on that | suffered from a
lack of ambition. She also noticed that some o#ltedents, who were very ambitious,
worked hard and would strive to get a better ravikgreas | was happy-go-lucky. | was
interested in studying mathematics. | was advised the maths courses in science as
well as arts streams were the same and MA (mathd) NdSc (maths) were valued
equally; so | should join for the arts stream awnd waste my time doing physics and
chemistry practicals in the afternoons. | couldatevtime to other hobbies like reading
and painting. So that is what | did. The other saty | studied in the first two years of
college were world history, economics, civics arahskrit. |1 enjoyed them all. Later on
however, | realized that though | enjoyed studypoge maths, |1 was not familiar with a
lot of applications of maths because | had notistugbhysics enough. | would now
advise anyone who wants to study maths to choose With maths as it also includes
studying physics at a respectable level.

| joined the school of mathematics at TIFR for eesh. However, even while | was
studying for the MA, my family was pressing me ftet gnarried. Soon after a girl was
twenty, she was expected to get married and rafaendy. Just after | was promoted to
be a research associate at the School of Mathst & ggood proposal and | decided to
accept it. | had accepted the philosophy of mymsrenamely, that the first priority for a
young lady should be the family and yet spare e be used for any study or hobby.

After marriage, we moved to Cambridge, England,n@my husband was working at
the time. Fortunately, my husband, a well-knowrrggtysicist, respected my wish to
study mathematics although he too did not wish angripritize career over the family. In
Cambridge, | attended some graduate lecture cowasdsalso taught a course and
supervised some undergraduate students. But mgroéskad come to a stop. | was busy
setting up a home, experimenting with cooking, gimg a good social life and travelling.
Later, our two daughters were born in Cambridge.

However, when we came to settle down in India, mghand became a professor in
TIFR and we got accommodation just across the tsfrem TIFR. That was a lucky
break for me. It was not difficult to visit the s@i of mathematics again and pick up the
threads of maths research in my spare time. |estasttending lecture courses and
working in Professor Ramachandra’s group on ar@atyimber theory. | did not have to
waste time commuting as many people in Mumbai dith Aging parents-in-law and two
small daughters to care for, my work was slow apndhle time my thesis was completed
and a Ph.D. was awarded to me, our third dauglatahrived.



| worked as a pool officer in TIFR for a coupleyafars and published a few papers. |
taught maths at the University of Bombay which lgdthis time moved to a northern
suburb, very far away from TIFR. So | went onceeelvas a guest lecturer and gave two
lectures to MPhil, students. In 1989 we moved taeR@and here too, | worked as a part
time teacher at the department of mathematics ra¢ RPumiversity.

In retrospect, | feel that | should have strivemdea and continued my research ail
through. The main problem, as my old teacher ndtieeas my lack of ambition. So |
cannot blame anyone else. But times are changsigNty youngest daughter, Leelavati,
used to be disappointed when she came back fromprimeary school if | was lecturing at
the university and was not at home to welcome Bet.the same girl after about four or
five years started saying that the mothers of allfiends had jobs and worked all day,
so why didn’t | do the same! We have three daughéed they all are now following
their careers in spite of family responsibilitid$e eldest is a professor of biochemistry
and the other two do research in computer scie€ftoey have very busy lives and the full
support of their husbands.

I must mention that although | missed being a tuthe scientist, | did enjoy
housekeeping, bringing up children and watchingntlggow, as also sewing clothes for
them, cooking, and travelling. | was able to sparidt of time for and with my family.
As | grew older | realized that | enjoy teachingthsato bright students as well as those
who are afraid of it. It is rewarding to help schdads to understand and enjoy
mathematics which is often a dreaded subject. Soote a book on how to make
mathematics interesting and accessible to stuadrmsare scared of it.

My story is perhaps a representation of the livesnany women of my generation
who are well educated but always put householdorespilities before their personal
careers.

62. Off the beaten track
Chanda Nimbkar

How did | end up writing for ‘Lilavati’'s daughtéra&zhen my entry into the field of
science was through the back door, so to say? \Wh#me one who refused to walk on
the beaten track and opted for the commerce stratirar than science even after getting
a high score (third highest in Maharashtra) in 88C exam in 1976? Yet | am now
immersed in the science and practice of Animal 8ireg and feel like | have found my
calling in life. | can live on my farm near a vijje, a comparatively pollution free and
more or less peaceful life, have a career in al@mgihg and exciting field and help to
improve productivity of local sheep and goats ammbmes of the people who rear them.
It was the right thing to do to give up the progpefca career as a chartered accountant,
when | started to feel stifled going through acddoooks all day, and to embark on a
new path in farming although I did not know where path would lead.

| am glad that the inability to know whether | wagitto do a career in arts, science or
commerce at the young age of 16 did not put to@reea limit on my future choices.
Now | do regret, however, that | do not have thsib#&raining in science which a BSc
gives. If | could turn the clock back, | would ehfor a BSc. But it is too late for that! |
am glad though that | took Advanced Statistics gsspecial subject in T.Y.B. Com. My



field of Animal Breeding is based on statisticsgl émat early background helped me a lot
later although | didn’t know it at the time. My kwtedge of accountancy is also very
useful to me now in my administrative duties whidmave to carry out as the head of a
division of our Institute. The one year Master'gjde in Animal Breeding at Edinburgh

University six years after my Bachelors degree am@erce was really tough but | found

| enjoyed the rigour and discipline of ‘quantitatiwr ‘statistical’ genetics.

After the MSc, there was an offer of a PhD schaligrsat Edinburgh University.
Others might have found this tempting, but | retlgebecause | wanted to come back
and work on farm animal breeding for a few yeang] then select a relevant topic for my
PhD | wanted my PhD thesis to be practically usafot just academically interesting.
So | came back in 1990 and worked in the Animalbdumslry Division (established that
year) of our Nimbkar Agricultural Research Ins&tuly father had established NARI in
1968 for research on improving the yield of irrigghtcrops such as sunflower, safflower
and sweet sorghum. The work was novel and inteigstve were able to get some
funding and worked with enthusiasm.

The opportunity for another PhD scholarship did cane along until 2002. But when
it came, it was exactly what | had wanted; so | @iasl | had waited. This was the John
Albright Fellowship offered by the Australian Centfor International Agricultural
Research which was funding our project on develppirolific worm-resistant meat
sheep for Maharashtra’. | did a PhD at the Univgref New England in Armidale,
Australia, which is one of the top universitieghie world in the field of animal breeding.
My thesis was based on the results of the intradnaif a gene for twinning into Deccani
sheep which are reared for meat production. The geown as the Booroola fecundity
gene originated in the Indian Garole sheep frond&tlran in West Bengal, was exported
unknowingly (in the sheep) to Australia in the 1a&" century and discovered there in a
strain of Merino sheep in the early 1980s as ttst khown single gene influencing lamb
production. The causative mutation and a DNA testidtect it were identified in New
Zealand in 2001. Our Institute was the pioneerndid in proving that Garole sheep
possessed the same gene and introducing it int®é&oeani breed to gain a minimum
40% increase in weight of lamb produced per eweycey the gene. Our work drew
attention to the Garole breed and several Goverhpfandia Institutes and Universities
started studies involving this breed and the geoarried.

We have now developed the NARI Suwarna strain afcBei sheep with the ability to
give twin lambs and have disseminated it into theks of local shepherds as well as to
far-flung states such as Andhra Pradesh and JamohiKashmir. About 30 smallholder
shepherds around Phaltan have twinning sheep infibeks and are reaping the benefit
of having surplus lambs to sell. | really enjoy wiag with sheep and the shepherds who
understand them .so well. It is a joy to be abléate the results of research to the end-
users. We have also started doing more trainingeatehsion among shepherds.

| could not have come such a long way without sonportant people in my life. | am
grateful to my parents for having faith in me aettihg me find my own way while
providing lots of encouragement and support, fingrend emotional. | am also grateful
to my father because the Institute he establisheldbailt up over the years provided me
a readymade place to work from. Having this stronsgfitutional background has
benefited me tremendously although finding souafdanding for our unusual long term



projects of genetic improvement of sheep and gsa#schallenge. My husband Gavan
has been a pillar of strength and the knowledggi®funfailing love and loyalty, my
anchor through the difficult years of learning avngcience and charting a course of
meaningful and useful work for myself and my Indgt | also learnt from him how to
maintain the balance between ‘work’ and ‘life’.idtstill early in my career and | have a
long way to go. We have to build up more credipifior our Institute to overcome the
prevalent prejudice against NGOs - especially tHoselved in animal research. | am
still growing personally and learning to find adate between perfection, efficiency and
what is possible. The future is full of challengesd the joys and excitements of con-
guering them such as our latest CSIR award forei@® and Technology Innovations for
Rural Development'.

63. An Oceanographer’s Life
Aditi Pant

When | was 10 years old my mother taught me howeotik rice, dal and potato sabji.
| was made to practice the process until | was &blachieve somewhat edible results
every time. What my mother aimed for was consistestilts, not merely edible results
— because consistency meant “paying attention” ‘&ndwing what you were doing”
and “measuring things correctly” and so on but ragds never could keep pace with my
mind and she was forced to accept at least shenesér go hungry kind of edibility. |
have often thought that this was the foundation foy career in science, because
although | was hopeless at practical chemistrylaalbgy, | could sort of see the pattern
of things in my mind. | suppose this made it inable that | would largely depend on
instrumentation for quality data, whether it waate levels in the open ocean or rates of
photosynthesis in mangrove swamps.

Perhaps the most important factor which influenoag choice of career was my
father. He had a keen interest in how things worked why, and dinner table
conversations varied from steam engines to stagsigBused to hiking and trekking -
another of my father's hobbies — | wanted a caredich allowed freedom of
movement, not only of thought. At about this timevas completing my BSc at the
University of Pune, and a friend of my father's gane a book by Sir Alistair Hardy
called “The Open Sea”. The book described the difgplankton as observed by this
Cambridge biologist and | was hooked for life!

Money was always tight and my mother had alwayd tak that higher education
abroad was simply not affordable so it was a joyogsasion when | got a US
Government scholarship to the University of HawaAiithesis required 24 credits as part
of the Master of Science programme, so when it came to choose a subject | was
professionally interested in the plankton to whidiad been first exposed through “The
Open Sea’. The more | learnt of biology in the osethe more interested | became in
photosynthesis in plankton communities. Planktom arhighly diverse community of
organisms some of which photosynthesize, still gtlggaze on them, secondary grazers
feed on the grazers and-the bacteria recycle threents back to the photo synthesizers.
And all of this happens in water masses, somerge las continents, which are defined
by the physics of density, shear, bottom topographgt wind, and the effect of the
rotation of the earth, moon and sun on that verng fsubstance water.



My MS thesis was on the effect of tropical lightensities on photosynthesis by
natural plankton communities and the nature anduamof reduced carbon flow from
phyto-plankton to bacteria. It proved difficult talculate fates of transfer directly in the
sea and | and my guide, Dr M S Doty veered rounthéoconclusion that | needed a
single alga single bacterium model before an entbenmunity could be studied.
Fortunately for me Professor G E Fogg FRS of WelskfiCollege London University
(UK) agreed with me. With an MS in my pocket, affitraa two and a half hour grilling
at Westfield College, when Professor Fogg offemedhiow me around his lab, | knew |
was in! Later | got an SERC grant and a stipendHese studies so | was able to eat as
well as work.

During both MS and PhD a constantly recurring goestvas: What next? As | neared
the end of my experimental work for the PhD | hagsights on a couple of labs where |
would have loved to work, but in the meantime | rRedfessor N K Panikkar, a senior
scientist with CSIR, who was the founder-Director the National Institute of
Oceanography, (NIO) Goa. Our wide-ranging discussiwith him ended up with the
guestion of job availability in India. One of usked rather bitterly. “Does India really
need us, Professor?” Remember this was 1971/ 72canay generation it seemed as
though India really did not care what became of ymrth. Also jobs were scarce. Dr
Panikkar looked very grave and said “All | knowthat there is a lot of work waiting for
the person who has the guts to take it up. Of ®oyos will get far better salaries just
about any where else”. Perhaps it was this chatieagperhaps it was the thought of my
father’s disappointment if | chose to settle abraadperhaps | was tired of “explaining”
India to people who had never left their own frdobrs. For whatever reason, | dropped
all my plans for tenure and post docs and evergtheise and applied for a Pool
Officership in 1973 and returned to India. | haewer regretted it.

At NIO between 1973-76 we were bound by the exigeEnof our situation to coastal
studies and we must have covered the whole of &t woast of India from Veeraval to
Kanyakumari and the Gulf of Mannar by vehicle amdirdry fishing craft. We spent
nights sleeping on the beaches because accommoded® not available and the team,
whether scientist, driver or student worked togetbecomplete the planned objectives. |
don’t remember worrying about food or water or pdy, we are whatever the local sea
shop supplied us, mostly bhajjias and jaggery ¥eay often | was the only woman on
the team. Local villagers, especially the womemt $eeir husbands or brothers to find
out whether there was anything | wanted, incluciogwater for bath in their own huts!
This special treatment resulted in much leg pulloygmy colleagues about “women”
scientists, but secretly they were rather relietred they never had to worry about me.
Much of my spare time was spent in telling the wome my bad Hindi just what we
were trying to investigate and | learnt over timeekplain our work in terms to which
they could relate: fish catch. It also helped miotus on the importance of the work that
we doing. Those were great days. The Institute smaall, friendly and every one knew
their own responsibilities and those of the team.

The Antarctic was special. It is every oceanograpbdeesam to visit the Antarctic and
when my chance came | grabbed it with both hantis. N1O had a 10-year programme
in the Antarctic Ocean for studies on food chaiggits, chemistry and biology.



By 1990 | had moved out of NIO, after 17 years ¢hdo the National Chemical
Laboratory in Pune and spent the next 15 yeargystgenzymology of salt-tolerant and
salt-loving microbes involved in the food chainthdugh the work | did at NCL was
completely different in its nature to what | didN#O | learnt almost as much in Pune as |
did while still at University, and during my earjears in Goa. It is now difficult to
decide which “avtar” | enjoyed more!

64. The long way home...
Sulabha Pathak

At age five, if someone had told me that | would ep a scientist pursuing research
in laboratories across the world, | would have led) | was aware of only two burning
passions — to teach and to see the world. | wagnpaiic enough to know that while my
first goal was achievable for a girl from a middlass family in recently Independent
India, the second seemed destined to remain a di&@inthe gypsy in me balked at the
idea of living a conventional life.

| knew | wanted to teach. But what exactly? | eepball the subjects | took for my
SSC, be they languages (I fancied myself an autimathematics or sciences. While |
was frantically searching for a subject to teacly,father thought that research was my
calling. He argued that in India’s educational @et-choosing science left open the
option of reverting to arts later. On the first-dafyadmissions, the queue for science
admissions was much smaller than that for arts.l@$sconventional choice won.

College-level physics and maths were enjoyable pimlogy was where my heart lay.
People automatically assumed | would waltz into iciad, but a doctor’s lifestyle, which
left little room for hobbies and other pursuits,sweot for me. Microbiology, at that time
a relatively new field, offered the chance of alexgg teaching position directly after a
master’s. Much to my parents’ chagrin, althoughmerks would have assured me a seat
in medicine, | chose microbiology.

At twenty-three, | was poised to finish my masterBo my mother's and
grandmother’s way of thinking, this meant a weddias on the cards. My father, on the
other hand, thought it would be a mistake for mentrry before getting a PhD | was
ambivalent; marriage was not an option unless # teahe right guy. As fate would have
it, Sanjeev was just a common set of friends awapose marriage despite my father’s
disappointment. It was much later that | came tdytappreciate how exceptional my
father's stance had been. He never confined me ¢eralered role; he insisted his
daughter live as an equal in a man’s world.

The completion of ray master’'s saw me lecturiggook only a couple of years for
restlessness to set in. | enjoyed teaching, baetad another challenge. | then wrote my
first book, Notes in Microbiologylt kept me occupied for a while, and then | started
dabbling in research projects. It turned out mpdatwas right — in research | found my
calling.

At this point fate intervened. Sanjeev was tramsfito the Netherlands. He was not
sure how | would react to his news. | had a permigjub that | clearly loved. However,
for the gypsy in me, it was a chance to see thddw@iving up my job was an easy
decision because | knew myself well enough to zedliwould always find something to



do. Within a week of out arrival, with three-yedd @auri in tow, | approached Prof.
Rob Benner at the Erasmus University’s immunologpaitment for a voluntary job. |

explained that | would work only the hours that Gamas at school. Luckily, Rob

appreciated my forth tightness and passion forarebe Within a month, what had started
as a voluntary job was converted to a salariedtipasiUnbeknownst to me, my long
march to a Ph.D. had begun.

A couple of years after joining Erasmus, | staw@da PhD track. It would not prove
easy. First, Sanjeev was transferred back to Mum®acond, Huub, my immediate
supervisor, accepted a two-year position at Stanfbtoyed with the idea of letting
Sanjeev return alone, but the emotional and econdoti was unacceptable. Rob was
very supportive and understood my compulsions.ufately, | was not in a competitive
field, so Rob suggested that | write a paper ordatg while in India and then restart my
research once Huub finished his stint at Stanfuvtile | waited to recommence my
doctoral work, | began to work as an industriaksesh consultant and dealt with a gamut
of disparate projects from acne to herbal medicioegashing powders.

When | revisited my doctoral track, | battled fmasion as | worked in stretches of a
few months at a time at Erasmus before returningehto analyze the data and think up
new experiments. Then came the next round. My PédDrhorphed into a long-distance,
part-time venture. | survived the seemingly interatile project only because of the
support and understanding of my family and friend8nally stood before my thesis
committee defending my doctorate almost a decae hhad first started working at
Erasmus.

By this time, we were in a small town, Lote-Parsinay half-way between Mumbai
and Goa. Gauri was soon to enter class ten, aittriad want any upheavals in her life. |
decided to stay at Eote for the next two yearsu3@the time fruitfully, | teamed up with
a friend and turned to a long-cherished dream dingran immunology textbook priced
for the Indian market. This was before the easylavitity of information of the internet
era. Library access was limited. My arms full ofubd journals from the Haffkines
Institute library (in Mumbai), |1 would trek to th@orner copy-shop so that | could carry
relevant references home with me. By the timeishiad the book and Gauri passed class
ten, fate intervened, once again in the persoraafegv. He was offered a position in the
US. | jumped at the opportunities this presentedfih travel and research. After years
of self-imposed discipline, returning to regularrking hours as a postdoctoral fellow in
immunology was a sheer joy.

After the appointed three years, Sanjeev was réadgturn to India; | was not. My
stint had been very fruitful and opened up the ipdgyg of pursuing research at some of
the most prestigious institutes in the US Sanjesd @auri knew that their lives had
always taken precedence over my career; they teltiaw my dreams should come first.
From a long-distance career to a long-distanceiaggr— for a year and a half, I lived
the single life in Boston, indulging my passion fesearch at MIT and Harvard.

The year spent alone provided ample time for ipeotion. After the book, research
projects, PhD and postdoctoral stints, it was niowe tto do other things with my life. |
have never been ambitious about my career, onlytainy work. When | returned to
India, |1 worked on the second edition of the immogy book while searching for a
position chat would allow me room for other pursultam now a post-doctoral fellow at



TIFR lucky to be with a boss who understands myspective. | also teach
underprivileged children, participate actively irauses | believe in, and travel
extensively. The gypsy in me is now at peace —as & long, unconventional journey,
but I would not change a thing.

65. The immense beauty of mathematics
R Parimala

| am frequently asked, “Are there other mathemarsiin your family?” and the
surprising answer, perhaps, is “No”. My father vagsrofessor of English and my mother
a housewife. | grew up in an environment where agad performance was the highest
priority. My father instilled in me the disciplirte work towards excellence in whatever |
took up. | studied at Sarada Vidyalaya Girls’ Higthool and Stella Maris College, both
in Chennai. | was fortunate to have excellent teesshboth in school and in college, who
nurtured my interest in mathematics. When | wastduenish school, my father wanted
to know what | wanted to study in college. He sisgge medicine or English literature
since a career in medicine or in teaching is moged for girls. Realizing quickly that
my interest was in mathematics, he promised to seado the best possible institution
for higher studies.

My ending up with a research career in mathematias something of an accident.
When | finished my MSc, | wanted to take up a té&aglob at Stella Maris College — a
standard career path for many of my seniors wha wey role models. In retrospect, |
feel that several of them would have been successfithematicians, had they been
given the opportunity. Miss Thangamani, one of thest revered professors in the
college, specifically instructed the college mamaget not to employ me as a lecturer
since she felt that | was cut out for a researaleard | came to know of this incident
much later.

Though | had heard about the famous Tata Institytegferred to stay in Chennai to
continue my studies. After considering various @ps, | decided to pursue research
studies at the Ramanujan Institute, University aidvds. Professors like Bhanumurthy
and Rama taught me mathematics with great enthmsiafter a year, | moved to the
Tata Institute to work with Professor Sridharan iy PhD degree. My thesis title was
‘Projective modules over polynomial rings over dien rings’. When | finished writing
up my thesis, | was diffident about continuing aggearch mathematician. The presence
of some of the greatest mathematicians of the watlthe Institute as well as some
brilliant youngsters emerging as shooting startherhorizon was truly daunting.

At that point, | got married to Raman who was clméérnal auditor with the Board of
Internal Trade. Tanzania. | took leave from thditate for a year and accompanied him
to Dares-Salaam. | had no clear plan for my careen few months, Raman took an
extraordinary decision. He quit his job to accompare to E.T.H. Zurich so that | could
do post-doctoral work. This critical decision ereabime to get back to mathematics. In
Switzerland | met colleagues like M. Ojanguren &hé. Knus with whom | have had
fruitful mathematical interactions throughout myesar. To complete my account of my
family, my son, Sridhar, has a keen interest inh@iaatics, and keeps abreast of what |
am doing, although he chose for himself a care&dhnology.



Tata Institute is one of the very few instituteghe world, dedicated to research - it is
both a privilege and responsibility to work at swichlace. The Institute provides a great
environment for research with total academic freedan excellent library, and a vibrant
visitor's program. Mathematicians from all over therld expose the latest developments
through lecture series. | gained a lot throughradgon with visiting mathematicians.
Professor Sridharan instilled in me the respornigfbdf dissemination of knowledge to
youngsters. | have had the privilege to interatchwtudents — working with each one of
them led to my exposure to new areas. | am prowgdyahat some of my students have
outperformed me.

To sum up, my becoming a career mathematician wasnaequence of a series of
accidents. Looking back, it has been a highly 8atig profession. | immensely enjoyed
interactions with like-minded mathematicians the rldioover. It is a world of
make-believe, with great excitement from time todi | only wish | had the lucidity of
my father to convey to the outside world the imneebsauty of mathematics!

66. Way to science
Qamar Rahman

The town is Shahjahanpur, in the year 1950, inldmeputedoarda-observing family,

a girl of 6 years of age observes her mother beggged at home by a lady doctor. $he
very impressed by the physician. She decides torbea doctor. Time passed by and,
one day when she was in class IX at Abdullah S¢halagarh, she went to her mother
and told her that she wanted to become a doctarnté¢her did not approve the idea; as
in her opinion lady doctors discuss certain thingth their male patients, which are not
very decent. When she was in BSc she got marriatbrtdinately, she had problems in
her married life and decided that this was notlifleeshe wanted. To live with someone
who was so different and did not even respectwas, something she did not and could
not accept.

She moved to her parent’s house with her daughiter was a few months old. She
joined MSc in Physical Chemistry at Saint John'sl€le at Agra where her father was
posted as Commissioner. It was quite difficult tady with a child, but her mother
helped her a lot with the young baby and she coatirher education. After completing
her MSc she came back with her parents to Shalgainagain.

One day she went to visit her sister in Lucknow amet the Principal of Karamat
Husain Muslim Girls College, Ms. Wasim. Ms. Wasinasvlooking for a Chemistry
lecturer, for intermediate classes.

She joined the college and this was a great expazief her life. Teaching science to
young girls, talking about scientists like Perki®gnior and Junior, discussing dreams of
Kekule and Fischer’s; she used to feel proud. Blitshe had to do so much more. One
day she went to the Department of Biochemistrythat Lucknow University and met
Prof. P. S. Krishnan, a well-known Biochemist, gelied in his field. She requested him
to take her for PhD under his supervision. First cié not agree but seeing her
determination he allowed her to join the departm&obn (1970) Industrial Toxicology
Research Centre advertised (One of the leadingoh&tiLaboratory of the Council of
Scientific and Industrial Research) a post of Juidentific Research Assistant (JSA).



She applied for it and got the position. Dr. A.&irfal was the chairperson of the
selection committee; he said, “You will make a ndoreyourself in the field.”

In her scientific journey she went through variaxgeriences. She realized that at
every stage a woman must work harder than a mas.viery difficult for a woman to
achieve and make a name in the male-dominatedtgoBiet she never accepted defeat
and kept herself going in spite of many hurdledayo she feels proud of her personal as
well as academic achievements. Her daughter idlekn@vn medical doctor (which was
her dream). Her two grandsons inspire her andhsedream to become a scientist.

She has a profound experience in toxicology, a fielwhich she is working on a wide
scale. Her main field of research is the toxicifyfibbers, particles and nano-particles.
Based on her work she has published 130 papehe ijjotirnals of International repute.

She has worked with the toxicity of silica, asbestasbestos substitutes, slate dust,
carpet dust, soot and other ultra fine particles,known environmental and occupational
air pollutants which have attracted attention odecades. She has also conducted
epidemiological surveys to monitor the impact oedd pollutants on the exposed
population using biomarkers at molecular levelrfsk assessment analysis.

Her studies showed that asbestos induce reactigeoxand reactive nitrogen species.
These free radicals activate signalling cascadéscanse DNA damage that result in
altered gene expression and cellular toxicity intgoatr in the pathogenesis of asbestos
associated pulmonary diseases Nano-particles wetleiated for their toxic potentials.
The studies revealed that some of the engineered-particles are toxic and need
toxicological evaluation. Pioneered studies ontthacological effects of slate dust were
conducted at Mandsaur and helped in developingndstg: tests, therapeutic and
preventive measures.

She has conducted in depth studies in asbestod bahestries both at organized and
unorganized sectors and highlighted the predisgdsictors existing in Indian industries
accelerating the disease processes. The studyligistabthat a combination of cigarette
smoke and kerosene soot accelerates the diseasspin the exposed population. These
indepth studies in asbestos based industries ia mdhlighted occupationally venerable
population (domestically exposed to cooking fueld accupationally to asbestos). These
findings are of great national importance to adwasbestos exposed workers to abstain
from smoking, avoid exposure to unprocessed codkial

Surveys were also conducted in a few organizeduandganized carpet units and the
factors influencing the health of the exposed wwmkevere determined. She has
conducted intensive studies on Indoor Air Pollutthre to the exposure of biomass fuels
(cooking fuel) in Indian homes. She showed higlelewf particulate air pollution due to
biomass exposure causing respiratory morbidityraodality.

She has conducted in depth studies in asbestosngniaieas, which includes,
monitoring identification of asbestos varieties amplete medical examination along
with specific biomarkers for risk assessment. Atergive research on women and their
occupational hazards was conducted; highlightingciie problems in different
organized and unorganized sectors where women vggke exposed to toxic chemicals
(A film on the above subject made by her was setket the best video film from Govt.
of India).



On the basis of the research work on particulatgpa@iutants and women problems,
international and national collaborative projectgyeat values funded from the United
States, Commonwealth Science Council, London, Geynsad Government of India,
were initiated.

Her scientific achievements were internationally}cognized as is visible from
invitations she received to pay research visiteathrto write review articles, to organize
international meetings. She has been invited astgseientist under collaborative
programs by internationally known institutions suels the National Centre for
Toxicological Research Nov. 1981, Cretiel UniversitParis, France, 1987 US
Environmental Protection Agency, and Duke Univgrsiiorth Carolina, EPA, 94, the
US National Institute of Environmental Health Saes, 1996, German
Forscnungszentrum Karlsruhe, 1994 and 1996, Institr Cell Biology and Biosystem
Technology University of Rostock, 1998, 1999, 202002, 2003, 2004, 2005, 2006,
2007 and 2008. She has been invited to give taldskaynote addresses in the national
and international conferences. She always tookeagart in different capacities for the
progress of the country in science as well asHerdocial cause, and for the progress of
young scientists.

Now at the age of 63, she dreams of establishicen&re for occupationally venerable
population.

67. Be not sad a rose bush has thorns; be glaota bush has roses
Hema Ramachandran

People often ask me whether | have found it diffibeing a woman in science. If |
were to reply without thinking, | would say. “Welhot really”. But then the question
could be put differently: “Do you think if certaithings had been different, life would
have been easier for you as a woman in science?hatahe answer would be “Yes, of
course!” In this brief essay, | have tried to cong®me of my thoughts and personal
experiences related to this topic.

Except for a brief period of four years, | have ayw studied in co-educational
institutions. Being physically well built, | couldompare on equal terms with boys in
sports, and this, perhaps, enabled me to thinkogtk {or men) as equals and not as
superiors. | find many girls turn shy or embarrdsaten they have to make a point or
argue with boys; this, | feel, largely arises dodimited exposure to boys, which makes
girls think of them as different and perhaps unveable creatures. Added to this is the
attitude ingrained in them by society, by peersl mmembers of the family, that girls
should be subdued, calm non-aggressive, seen baeaal, and should put others before
self.

Right from childhood, my brother and | were encoedhto read a lot, to question, to
gather knowledge. My father, himself a scientistl any mother, a housewife — but
exceptionally well-read and well-informed, both kopains to reach us. From an early
age, there was no doubt in my mind that | wouldspara career in research.

| salute my parents as they were quite differeoinftheir brothers and sisters. They
brought up their two children — my brother and ma pretty much the same manner,
without discrimination. They never made me feekridr, nor did they stop me from



doing anything because | was a girl. At a time amd family environment, where girls
would be “married off” on graduation, | was encaed to pursue higher studies, and,
more unthinkable, | stayed in a hostel, and in edpminantly male institution at that!
After studies, | took up a job, and my parentslslei@ me from relatives who were aghast
that | had taken up a job, and were still unmarried

While | was often blissfully unaware of discrimiraat or a biased environment, when
I now look back, several instances stand out. Gmayoearliest memories is of primary
school at the age of five or six. It was after egudistribution ceremony at the close of
term; | had received a few prizes as | had scdnedhighest marks in several subjects.
My friend, a boy, who had stood second in classs s@olded severely by his parents:
“Aren’t you ashamed? You have allowed a girl torscamore than you!” The import of
this did not strike me then, but now when | looklka wonder how many parents drill
into the heads of their impressionable infant gbasthey are inherently superior to girls.

The other event that is still fresh in memory isomment by a close friend of mine, a
male classmate in BSc, in a college in Mumbai. Whgot admission to MSc at IIT
Mumbai (and he had not), his spontaneous remark‘Wasi have spoiled the career of a
man. Why do you girls want to study at IIT, esplgiwhen career has no meaning for
women? You have merely wasted a seat in |IT - apdided a boy of it.” | was shocked
by this viciousness and by his views about theitable future for a woman.

My first job was at BARC Mumbai. | must say thatthe scientific field | have not
found any serious discrimination by my colleaguebave found three kinds of male
colleagues. The first, usually elderly, tend to madecisions for you: “Oh, it's an
outstation conference, how can she go there teeptespaper?” | used to bristle at this
till 1 realized that these remarks were well-megniprotective gestures. Then there are
those who intentionally make things difficult, toope that as a woman | am unable to do
certain things. Finally, the younger generationowiave been exposed to increasing
female participation in school, college, profesaiocourses, and the workplace. Such
persons, especially those with working wives, amrarunderstanding, and tend to treat
us more as equals, fortunately, their tribe iseasing!

A major decision that | had to make was to relocgten marriage. This was a very
difficult decision. It meant that | had to leave excellent scientific group, and give up a
stable job, especially when things were lookingyvgood for me at work. However, |
was more worried that | would provide yet anotheareple of the widely prevalent
perception that it is unwise to hire a woman empéyecause she will quit upon
marriage, or become irregular when children arepand that one cannot expect long-
term commitment to a job from a woman. Torn betwtem opposing desires, | finally
took the step of quitting my job at BARC, Mumbaidamoving to Bangalore.
Fortunately, it so turned out that while | moved ot Mumbai, | did not move out of
science. | continued research, although it meaanging my field of study several times.
I worked in seismology at Gauribidanur for someejnand then joined the Raman
Research Institute to set up an optics laboratory.

Now when | look around, | find that men also switcos although for different
reasons; they mainly move on to ones that are rummative, or where a career rise
seems more likely. Attrition is now the order oéttay. What pleases me most now is



that often, among young couples, the wife’s jokaisnajor consideration m deciding
where to settle down.

Life has its ups and downs. A career woman in Iriiia perhaps more downs than
tips. But two proverbs have often encouraged mgldagh through difficulties - one of
these is the title of this essay. The other sagsitlis darkest before dawn.

68. Looking forward to new challenges
Sheela K Ramasesha

When | was a child, my family moved around Karkaté quite often so | ended up
attending schools in ten different towns. | studiedifferent mediums of instruction, but
language did not matter for science and maths astdrted enjoying them. | was the
many teachers’ favourite student because they réped my keenness and ability in
these two subjects. This was the catalyst for mgutsue physics, chemistry and maths
in college.

During my MSc | chose “Electrical Double Layers’ray seminar topic and | went to
the Indian Institute of Science (IISc) library tead up on it. At this time, | got an
opportunity to discuss science with a few reseantiolars at 11ISc who were working in
this area. The atmosphere for research and thecatemh of the research scholars
impressed me greatly. As a novice in science, | hady basic and simple questions,
which were answered with patience. | was lucky ghoto even be taken on a lab tour!
My interest in a research career began to crysta#ibout this time, with encouragement
from my family. This was at a time when girls of rage would have traditionally been
married and have pursued higher studies. ThusjnedollSc as a research scholar
working toward a PhD with the hope of pursuing aesk career. My thesis work was in
the area of magnetic and electrical propertiesavbyskite-based ceramics. It was here
that | met and married Ramasesha. After completitygPhD degree, | had to decide
whether to apply for post-doctoral positions indegently of my husband’s plans or go
with him to a place where he had a fellowship.dkiohe second option because of my
conviction that marriage meant spouses stayingthegel followed my husband though
his post-doctoral positions and took up opportesithat came to me.

Apart from being a homemaker, | also had the eepeg of working in newer areas in
chemistry; this was to stand me in good stead dutfre uncertain years that were to
follow after our return to India. The new fieldsath was exposed to gave me a unique
opportunity to work as a post-doctoral fellow wittany highly respected scientists at the
University of Oxford, Louisiana State UniversitydaRrinceton University; | learned the
kind of rigor that needs to he put into researchrkwim order to achieve deep
understanding of scientific phenomena. | thorougdtjoyed working with stalwarts of
science during my tenure at these universities.dslyghter was born during this period,
which made our family life more enjoyable.

After returning to India in 1984, career options foe were limited. | could either
teach in an undergraduate college with no resdagslities or continue taking temporary
fellowships. | was also told, “You have a good fmwhy do you want a regular job?
You can’t have everything in life,” this upset maitg a bit. Given the independent
thinking that | grew up with and a broader outlaokife, | wondered if men had to face a



similar situation. | was passionate about havimggular research career and was willing
to put in the hours needed without compromisingilfamife. With the support of my
family, | decided to continue pursuing research.

| took up a UGC position at National Aerospace Llrabaries. Again, this was a
difficult decision for me because | had to leavenkaat 7.30 a.m. and return at 6.30 p.m.,
with a young daughter at home. Despite these aigdle | embarked on an independent
and productive research career that was to lagedim years. During the initial years, |
worked on the electrical properties of ceramicsanmqpiessure. Assembling high-pressure
cells was a new experience for me because all dhgponents of the cell had to be
perfectly flat and all the electrical and thermogleuleads had to be fitted on a small
surface area. Many phase changes of samples, whbidd barely be detected under
ambient pressure experiments became prominent \migimpressure was applied on
these samples. Through some collaborative workag able to obtain highc,lYBCO
single crystals and we measured the Seebeck deefficot just in theb-plane but also
along thec-axis. The high-pressure set-up was later rededigneobtain dielectric
constants and hysteresis loops of ceramics. At #tégye, | decided to build an
independent research group and obtained suppart BD&T for a project to work on
high-temperature structural ceramics, ceramic matietal matrix composites. | put
together a team of PhD, MTech and BTech studentstkMf with youngsters was
fascinating and refreshing.

When GE started its R&D operations in Bangalorekily, for me, it happened at a
time when | was looking for bigger challenges. Iswa a secure and pensionable job
where my credibility had already been establisiddny people warned me against
moving into the corporate sector which is rife withallenges and competition.
Notwithstanding the naysayers, | applied for a fpmsi at the GE John F Welch
Technology Centre (GE-JFWTC) and embarked on amsinidl R&D career.

| started enjoying my work right from the first dayas the program coordinator for
the Solid Oxide Fuel Cells (SOFC), a topic | hasdarevorked on or studied before. It
was almost like getting back to school! | wenttie tibrary to understand the basics. The
SOFC has many metallic parts and we had to dewalogs that performed better than
currently known materials. Although my expertisesvia ceramics, | moved quickly into
metals/alloys and we successfully developed sevegal performance alloys for SOFC
application, for which we were given a managemeuraré.

Later, | was promoted as the manager for the CemaBynthesis and Processing Lab
and nominated for a six-sigma Black-Belt role. Tyydas a manager, | have the
opportunity to create a vision for the lab, devedoy encourage team-members to excel
in their work and also bring in new technologies ganograms. All this requires both
technical and business acumen. Currently, in tamteve have programs on almost all
aspects of ceramics.

In GE, diversity in culture and thought are higlaglued and appreciated. | have spent
close to six years here and have the unique opptrtto develop my career in the area
of my interest - be it global or in India! As aeaatist, it has been a satisfying experience
in industry GE and currently 1 am in the procesdiloig my tenth U.S. patent. | have
about 85 publications and a few awards to my credit



Looking back, on the whole, life has been good & Rrofessionally and personally, |
have got everything | ever wanted and am lookingvéod to all the challenges and
newer opportunities that the future holds!

69. But for vagaries of Governmental regulations
Mythily Ramaswamy

My early childhood was spent in a small village,dggam, in Tirunelveli district,
deep inside Tamilnadu. | was lucky enough to haarg inspiring mathematics teacher’s
right from my school days. Their encouragement kgpimy fascination for that subject.
A major turning point was my shifting to Bombay fory college education. My cousin,
P. S. Subramanian, was working in the Solid Stdextebnics group of TIFR and
through him, | came to know about TIFR and in paiar the School of Mathematics.

| was fortunate enough to have very inspiring amdoeraging teachers, also in
Bombay, both in the BSc at S.I.LE.S College, Siod atso in the MSc at Bombay
University. Animportant teacher was Prof. Rangachari of TIFR wehght us Complex
Analysis in MSc. He brought out the beauty of thalbject in his lectures so well that |
started to consider doing research in that subject.

Coming from a traditional background, my first atwiafter BSc as well as MSc was
to look for a clerical job m a bank.

Fortunately | was not able to secure any bank jdbat time in Bombay because | did
not qualify for a domicile certificate in Maharasht The next option was to apply to
TIFR for research. | was selected for the TIFR-I|8iont mathematics programme on
Applications of Mathematics, at 11Sc Bangalore. ldgrents were very supportive all
along and encouraged me to take up research. Buthé vagaries of governmental
regulations, | might not have been part of the miatiitics community!

When | got the INRIA Scholarship to do my thesisRaris, France my parents
although a bit hesitant initially, allowed me to @oroad in spite of the social and family
pressures. | had a very fruitful stay in Parisrfeatly 3 years. After my thesis, | returned
to the Bangalore centre of TIFR. A little laterspent a year as a post-doctoral at
California Institute of Technology, and then reeanto the TIFR Centre, Bangalore,
where | am working today, thoroughly enjoying taaghand my research in differential
equations.

After my return to India from France, | married A{umar from the Physics
department, 11ISc. He was supportive and encouragedso we both could continue to
work hard and also organize our travels within aatside India without much trouble to
our little daughter, Vasudha, with my parents’ suppl was completely devastated when
I lost him recently. It was very difficult for m@ ttome to terms with this loss for quite
some time. My daughter, parents, students anddsiéave helped me to get back to life,
and | am here once again enjoying my work.



70. Building a new discipline
Jayashree Ramadas

| was born in Mumbai in 1954 and first went to $homas’ School in Delhi. My
earliest “ahal” memory is when in Montessori schbalas smitten by a set of shining
golden unit beads, in rows often strung on a witen-perfect squares of a hundred, and
one cube of a thousand glittering bead. Beautifathfted equipment may be expensive
but even simple resources available locally arersaliin favour of rote learning from
dry texts.

My other pleasant memory is when Ms. Wilson, ouglih teacher, got us torite
rhymes and limericks. In our final exam, we hadaastruct a limerick, which | enjoyed
greatly. At home we spoke Marathi, and my mothesspd on to me her love of
colloquial language and playful idiom. All of theseame together in my later work with
primary science teaching.

Grade seven was at the American School in Baghddtere my father, a
telecommunications engineer, was posted on a Wdigament. My parents held that this
school opened up my interest in academics, butcélrdt as a year of profound
adolescent angst and anxiety. Among physicallyngtresexually aware and racially
confident kids, the only time | felt welcome wastie weekly mental math event, when
all of the students vied for me to be on their te@ur science and math teacher Mr.
Berndt got us to do a lot of project work whichnjeyed.

When the American School closed down after thedsix-Arab—Israeli War my
mother brought me back and got me admitted to 8kerd’'s boarding school in Pune.
Here, | found good science and math teachers, d4eph and Mr. Jog, and an interesting
textbook of physics, by Giegory, Dhond and Ingleaitning was dependent on reading a
single textbook, with some rare demos | remembeastaunding one in which a little
water was boiled in a ten-litre empty kerosenewhith, on capping and cooling, loudly
and spectacularly crumpled into a heap.

I loved physics and | was intrigued by psychologartly due to the influence of my
paternal aunt who was in social work. So after detiqg school | considered both
science and arts, and opted for science at Fengu@sitege, Pune. Though biology was
traumatic, | greatly enjoyed solid geometry taudiyt the much disorganised Mr.
Inamdar, with a book by Wrangler Mahajani. Mr. Réthwho taught chemistry, once
gave a memorable home assignment to draw the wtescof some linear hydrocarbons,
into which list he smuggled the formulaHs Innocent of aromatic compounds, the
pleasure that | got in figuring out the structuféenzene remained with me for years.

At the Indian Institute of Technology, Kanpur, Brdk. P.Shukla, H.S. Mani and
others taught us wonderful physics, yet in thosargd felt accelerated beyond my
capacity. The summer after MSc | made up for thigh a leisurely reading of the
Berkeley Series on Electricity and Magnetism bydelir In college | used to look
critically at the textbooks and tell my friends ttloee day | would write better ones. My
interest in science, psychology and pedagogy camgettier when in 1976 | joined the
Homi Bhabha Centre for Science Education, TIFR.

Since mine was probably the first thesis in scieedacation in India, | had to go
through a slow process of defining the field bagednformation | came across in print. |



was fortunate being at HBCSE surrounded by thearekeat TIFR, to have access to
resources that would have been impossible elsewhetes country; and isolation from
international research trends left me free to fellay own interests.

HBCSE gave me a view of school science from the-toqith a state-wide survey of
schools and teachers - and from the bottom - gittinough and analysing a few hundred
science lessons in rural schools in Jalgaon disifiMaharashtra, and weekends teaching
in a Bombay slum. This and later work in the Nomal Education Programme of the
Indian Institute of Education in Pune made me sealiow rich were the experiences of
rural children in their natural environment, andvhcompletely wasted they were in the
formal structure of the school and the curriculidmof. V G. Kulkarni, founder-director
of HBCSE used to emphasise the role of languagscience learning; much later |
understood the significance of his remarks. Langulaging inseparable from thought,
our failure to develop basic literacy and numer&yintimately connected with the
culture of rote-learning that is the bane of ourcsd science.

As a struggling graduate student thrust into tHe of teacher-educator at HBCSE |
got interested in students’ ways of thinking abscience concepts, because | could the
teach the teachers something they could directplyaim their classroom. Around the
same time, such investigations were going on elsesvtoo, and their results were named
“students’ alternative conceptions”. | learnt maigout this field during post-doctoral
work at Leeds with Prof. Rosalind Driver and at [Sha College with Prof. Paul Black
and others.

Some years later | was stimulated by the intelEcambience that Prof. Seymour
Papert created at the Massachusetts Institute ohnbéogy with young engineers,
computer scientists and psychologists, along witista and designers, at the Learning
and Epistemology Group in the Media Lab. In U.Kddhe U.S., | worked in rural and
inner-city schools, one of which was fitted witimatal-detector at the entrance. This was
quite an experience. My interest in children’s aptons and their understanding of
diagrams was sustained by these interactions.

A peer group was lacking, in India and internatlnalhat has been my major
difficulty in doing science education research. Doi@ lack of critical mass, research at
HBCSE remained a low priority for many years. |le ttB90s, the Centre Director Prof.
Arvind Kumar advised me to take up curriculum depehent, a decision that | have
never regretted. It was a unique opportunity toetlgy a curriculum based on research
and field work, unconstrained by syllabus requiretee Teachers’ and parents’ warm
appreciation has more than sustained the effort.

In the meanwhile, a core research group has ematgétBCSE. | believe that a
healthy interaction between research, curriculuch @ractice will enable it to grow. My
early work on students’ drawings and schematicrdiag finds resonance with current
research — in developmental psychology, cogniticeeree, history of science and
science education - on visual-spatial models ofewstdnding science. | anticipate more
action here. The epiSTEME series of conferencatestdoy HBCSE helps create links
across the country as well as internationally. HBGSprimary science curriculum is
known and cited in India and abroad. My personalggfles in this have been closely tied
with institutional struggles and those of a neweegsh discipline.



| could not have done without the contribution wfot other women: Mrs. Bapat
herself the wife of a scientist, who affectionatielgked after our two children, and Kala,
a highly capable woman who gave up her own childnmowork as a domestic help in
the TIFR colony. And yes, my husband and childranehdefinitely helped sustain me in
my career.

Do I now wish | had done anything differently? Eii@s a school and college student |
ought to have actively sought out good books imst#adepending on what was handed
over to me. Second, early on, | must have takertrtheble to learn to express myself
coherently in speech — something that a scienakestus rarely taught to do. Third, as a
junior researcher | must have cultivated more hawmes relationships with my bosses. |
however, realize that some aspects of personal@yhard to change. Fourth, | should
have been proactive in dealing with child laboucadlous practice that still keeps the
majority of our girls and boys from achieving thpatential.

71. An austere beauty
Sujatha Ramdorai

The response of people, when they learn that | arareer mathematician has long
been one of the following: “How fascinating, | haalevays loved mathematics and used
to be quite good at it in my school years”; or “Thas the subject | feared and hated
most, how can someone be doing mathematics alhefsdife?” After the commercial
success of John Nash’s life story, there is a ttégponse: “Interesting,” | saw the movie
‘A beautiful mind’, it is about a mathematician whas slightly crazy, and | loved it.” It
is often difficult, at a social level, to conveetipleasure of a life-long fascination with
knowledge, and even more so when it is mathematicalledge!

There was no academician in my immediate familylbués fortunate to be born in a
family which revered education and knowledge. Mitude to academics was shaped by
my grandmother, who all through her life lamentkd fact that she was not fortunate
enough to have had a full education. Her thirst l&arning and knowledge however
stayed with her alher life and she instilled it in me and my brothiegrew up being
hardly conscious of a life beyond one that encosgédshe mind.

| was born and brought up in Bangalore which is @dmone of the premier Science
institutes in the country. | was competitive in sghool years and was indeed lucky to
have had teachers who were very dedicated duringhigly school. My love for
mathematics started early on in my primary schatien | realised that one could do
well in this subject by just understanding it! Angomy happy memories of the summer
vacations are those that | spent in the city Ifpraading and also of the times when we
got the text books for the next year. | would qlydky to understand and work through
the early math chapters before school started.ofher subject we would run through
much faster and more easily was English.

In the late 1970s, there was no career counsedlintjinformation was not as freely
available or accessible as it now is. Engineeriag not the rage that it is now. However,
it was clear that a successful degree in a goodneegng college, preferably in
computer science, meant that one’s career was ctabfp made! There were not many
women doing engineering and | was torn betweenumngsa degree in the pure sciences



and an engineering degree! When | was discussisgwith one of my seniors in my
pre-university years, he asked me if | liked alestthinking. | said | loved it and then his
immediate response was that | should then contioudo mathematics rather than
engineering! This helped me make up my mind andl Indt even apply to any of the
engineering or medical colleges after my pre-ursigresults were out. | still remember
that many of my classmates and friends thought $ waazy, especially as securing
admission in the best professional colleges wosalttbeen trivial.

| got married before | graduated and then continteedlo my Master's degree in

mathematics, by correspondence. | was still unawiue@ a research career in
mathematics was possible, the level of informati@semination was quite abysmal then
even in cities! We moved to Bombay and here a feapfe vaguely mentioned ‘Tata
Institute of fundamental Research’, however knowlitite beyond the name! It was a
sheer stroke of luck that | chanced upon the abesnient of TIFR calling for admissions
to the PhD degree... | did my PhD there under thgewision of Professor Parimala
Raman and have continued to work there after my. PhD

My thesis subject was the algebraic theory of qa@cforms over fields; an area with
connections to various other fields in pure mathesaBut in the last decade, | have
been working in the area of arithmetic geometrpeeslly that of elliptic curve. Elliptic
curves are very special, with an enormously richucstire, multi-layered, with
connections to complex geometry, topology and nuntheory. From the number
theoretic point of view, they are greatly fascingtibeing the mysterious arena in which
there is so much intrinsic structure, yet with maegp conjectures and open problems!
Of course, these days elliptic curve are rathdnitemble because of their application to
cyrptography, but their study goes back to a fewtw@es! How can one convey the
purity of structure and the accompanying beauty tre encounters as mathematical
problems yield themselves to solutions? The follgvguotation from Bertrand Russell
comes to mind:

“Mathematic rightly viewed, possesses not onlyhydttut supreme beauty - a beauty
cold and austere, like that of sculpture, withoopeal to any part of our weaker nature,
without the gorgeous trappings of painting or muget sublimely pure, and capable of a
stern perfection such as only the greatest arsbaw.”

Mathematics underpins many of the research in tienSes and also much of the
technology. Yet | think that scientists in genexatl mathematicians in particular, are not
good at promoting their subjects or in conveying éixcitement of research! Many bright
young students in India get sucked into the Infdioma Technology madness, and
perhaps feel frustrated after a few years when thisyover that their minds are not
challenged enough! The intellectual freedom thadeamics have is something very
valuable. Of course, with it comes the responsyhifrustrations etc. but the challenge,
should we seek it, is there, beckoning us constaRthtience, discipline and rigour,
especially in mathematics, are essential in a s@iercareer. Often, one can spend
frustrating days and weeks not seeing the patblt@ s problem. “When one finally sees
it, that joy and the eventual beauty of all paftthe intellectual puzzle fitting together so
intrinsically, makes one feel that it was worth @ik periods of frustration! Another
invaluable facet of an academic career is the lootive component. It is deeply
rewarding to be able to share idea with other rebeas from around the world and work



together. Both at a professional level and at aqgreal level, such experiences enrich our
lives and bring people together in a manner thee®ming more and rarer in other areas
in today’s strife-torn world!

Finally, I want to say a few words about being anao in Science. When the Harvard
controversy erupted few years back (the Presidehtaovard university is supposed to
have made some comments about women being unsuitidsl Science), the
accompanying discourse rarely touched upon thetlf@ttSociety is not yet fully ready
for women to be in Science! | am very-conscioud thalndia, women have multiple
contextual roles to play, and am also constantlycktby the fact that women do it with
dexterity and case, across sections of society!viamen, a scientific career perhaps
offers more flexibility in combining a career wighfamily life. Scientific policies could
be shaped towards making them sensitive to thelgmabof women. | truly feel that
there is a whole new world in science waiting taliseovered and claimed by women.

72. Overcoming fear and forging ahead
Sumathi Rao

Why did | choose co be a physicist? | was a vergdgstudent in my school and
college days, and was always interested in puzgtbsther verbal or numerical. As a
child, 1 loved detective stories. | enjoyed mathd acience, both of which seemed to be
based on deductive logic. As | grew up (in Vadoyldratarted reading books on popular
science and scientists and wanted to become distien

My father encouraged us to aim for the top: theut@rl announced that | wanted to be
a scientist; he decided that | would be like M&Cierie. My mother’s ambitions were
more down-to-earth and realistic. She herself wdnade loved to study, so the idea of
my being a scientist and hence a life-long stufemid immediate favour with her. She
thought of it less as a career and more as a pa#sid one could combine with family
life.

However, | was not just fond of science, | had veirpng feminist views and career
ambitions and, in fact, at the school leaving stagleought hard about whether it was a
good career choice, or whether engineering would better option. (I hated medicine!)
| was also worried that doing science would be wared less prestigious for someone
who was a ‘topper’ and who had got admission ifte more prestigious lines like
medicine and engineering, including IIT. Securinge tNational Science Talent
Scholarship (NSTS) was actually what made me folloywheart, since it differentiated
me from the others who were doing physics becahsg tould not get into the
professional streams.

The NSTS summer schools also enabled me to meet wling students of my age
interested in science. This was not true in my geeup at school (a girls’ school). This
was an eye-opener to me and it was run to meet staeents who also wanted to
discuss problems in physics. This enjoyment coetinlater at the Indian Institute of
Technology, Mumbai, where, despite the pressurdssté and exams, | remember that
studying physics was a lot of fun.

Stonybrook where | did my PhD was also more ofshi@e. We had a wonderful peer
group where we learnt a lot of physics and a lauabife from one another. | did my



PhD in high energy physics, in the sub-field ofgtaunified theories, which seemed
really exciting in those days. | had a reasonablydgrapport with my PhD advisor, who
was quite young, and did not have any bias againgbman student, although he was
pretty worried when | came back to India for a Idwrgak in my first year; he thought
that | would get married and drop out!. But my remntors were my fellow students; we
all inspired, tested and taught each other!

The major obstacles in life came as we grew olaer laad to look for jobs. | got
married to a fellow student at Stonybrook and hufthis took post-doctotal fellowships.
My first post-doctoral fellowship was together whim, but after that it was difficult to
get jobs together. We used to discuss physicsirdnly years of our marriage, since that
was one of our common interests and partly whatlfnadght us together, but | had to be
careful to work independently, so that | could beged independently.

We both wished to return to India, and did not Iéokjobs abroad. But in those days
(the mid-to-late eighties), there were not too mansyitutes in India, and not too many
jobs. There were archaic, unwritten, anti-nepotisies which prevented a husband and
wife from having jobs in the same place. | got & mt the Institute of Physics in
Bhubaneswar and my husband got a job at the Tatdulte in Mumbai, at two opposite
ends of India. We were both career-oriented, sahiméce between staying together and
staying apart to take up jobs at two different pfawas not hard to make. | must add that
I have had an exceptionally supportive family. Mylaws, in particular, never made me
feel guilty for making this choice.

However, having made the choice, life was not e@gynmunication was difficult in
those days. Neither of us had phones and the laftom Technologyera of emails and
internet was still in the future. So was cheaprawel. Trains between the two cities took
about 40 hours. Besides living apart from my hudbaven living alone in the small
town that Bhubaneswar was in those days was ngt edimally ended up staying in a
guesthouse room on campus, and living a PhD stisdidet ten years after | had got my
PhD!

This was when | also realised that it is hard fgoang woman faculty member to be
taken seriously by students and postdoctoral fedlaso are close to her in age. Besides
the kind of attention that a ‘single woman’ (andugg married women living apart also
fall in this category!) attracts, young women ploigs are constantly being tested. Not
having a loud voice or an aggressive personaligoigfused with lacking confidence in
oneswork.

Finally, when | found that my achievements weratthedl, and my work and papers
attributed to my husband, | made a crucial decistoshift my field of research so that
my husband and | would not be in the same fieldis @ssentially made life more
difficult for me, since a lot of my training in Hgenergy physics and contacts abroad
would no longer be useful and | would have to sairbver again.

In the long run, | think this was a good decisi@endensed matter physics is a wide
field with a lot of interesting problems and my lgartraining has not gone to waste.
Also, it has enabled me to get good PhD studehtsn grateful to my first PhD student,
who was smart enough to be unbiased - and they thefvitely helped in keeping me
enthused about physics. Finally, eight years aftereturned to India, and twelve years
after our marriage, both my husband and | found jabthe Harish-Chandra Research



Institute, in Allahabad in 1995. We are now welttleel and are both senior faculties.
Over the years, besides research and teaching{wheigjoy), | have also started working
on the question of women in physics, and the sulilees that force out many highly
talented women from the job market.

If 1 had to restart my career now, would | stillodse physics? Definitely, yes. | still
feel that it is one of the most logical subjectsl &aches one to think about everything
under the sun. Finally what would | do differenfly had to start all over again? | would
be far less sensitive to the comments which huramna young woman. | would be less
afraid of working on what I liked, less afraid ofking mistakes, and less afraid per se!
But perhaps this is something only a senior wonansay. Other than that, | guess | am
quite content with life as a physicist in India amduldn’t trade it for any other
profession! Which other profession allows us so Imfreedom? In which other career
does one feel part of an international community@hich other career can one visit so
many different countries for seminars, collabomagiand conferences, and get to know at
least the physicists from that country?

73. Follow your heart
Renuka Ravindran

| went to a very ordinary school — the PresentaGamvent, in Vepety, Madras (now
Chennai). The Anglo-Indian High School syllabustlet time allowed one to choose
special subjects for the class twelve examinatibrthose geometry and trigonometry.
Our teacher had just rejoined work after takingéetor over ten years to raise a family.
She used to struggle to solve the problems in Lotheytext prescribed for trigonometry.
These were delightful problems from the Tripos exation. Whenever she was unable
to solve a problem, she would say, “Let us ask Rerna do it.” That was enough to send
me into a tizzy, working for hours until | had seti/the problem.

More than school, though, it was the environmertt@ahe that was exciting. At the
dining-table, the topics of conversation were uguabout why heavier-than-air bodies
could fly or whether the period of a simple penduldepended on the weight of the bob
or what the special features of diesel engines®ris was a time before television had
invaded homes. Since my father could quote paggmetry, we children would spend
entire vacations learning the 75 verses of Fitdderaranslation of “Omar Khayyam” or
Browning’s “The Pied Piper of Hamelin”. We read @& bf classics, including D.H.
Lawrence and the Bronte sisters. | am glad that$ wxposed to subjects other than
mathematics in fact, the BSc syllabus of Madrasvensity required us to do two minor
subjects from the Arts - | chose politics and péualphy.

When | joined the Indian Institute of Science assearch student, the major influence
on me was that of my research guide, Prof. P L.tilgar. He was a towering
personality in every sense of the word - acadellyieald physically. He had a passionate
fondness for mathematics as a whole and it was teasgbibe that from him. His work
was everything to him; he worked round the clockl dhought, lived and dreamt
mathematics. He had undergone spinal surgery anld ¢@rdly walk, but that did not
stop him from giving lectures. He always remarkeat tf one did not find the topic of



one’s own lectures interesting and exciting, howldmne expect students to listen and
learn from it. His enthusiasm was infectious.

Once | joined the faculty at 11Sc there were mangasions to interact with scientists
from all over the world. From being a student,ovdly graduated to teaching and guiding
others. Teaching has always been a pleasant task.

What is it that made me take up a career in scjamboen the family had a tradition of
appearing for competitive examinations and goirtg government service? | can only
say that from my early school days | had a passtofandness for mathematics. Here
was an area where the proofs were precise and ugaous. There was clarity and
precision at every step. What could be more enatgint

As a woman, has it been easy to pursue a carescieamce? | have never felt
disadvantaged just because | am a woman. | hadyf&acking and support and a most
encouraging husband. Certainly, it was not eadyai®e a wife who spent years abroad,
who was not at home very often, who was not a titadil housewife. How many men
are willing to acknowledge that a woman’s careesismportant as their own? Of course
times have changed now, but forty years ago, iired a lot of understanding and | am
ever grateful for that.

If | were asked for a few words to young womenisgtbut on a career in science, |
would say “Follow your heart. If you are convincttht you must take up a research
career in science, do so. Otherwise, there are ratey options open to today’s young
woman.”

74. Good mentors and role models
Vijayalakshmi Ravindranath

To me there cannot be a more noble profession lilearg a scientist. Each day is a
challenge bringing with it inevitably something nemd novel. In my student years |
looked forward to my day in the laboratory, theldage of the experiment, the day that
brought with it both disappointment and the joysoiccess. Today, as a teacher and
researcher, | look forward to my day with my studeifhey are my inspiration and bring
immense joy to my life. Watching them grow and matas scientists is in itself a reward
for me.

My father has had a great influence in my life. iHgtilled the value of hard work;
strive for excellence, and the importance of intggand honesty. He believed that
education was essential for women, and that it diqqubve to be more valuable than
inherited wealth. He encouraged me to study sciengeh against the wishes of the
elders in the family who were very keen to get nagrmad immediately after graduation.
My parents] support helped me complete the mastitgee in Chemistry. | joined for
research at the Indian Institute of Science, whenet my husband Dr. B. Ravindranath
who is also a scientist. | have been fortunate;hmsband has been my best friend and
mentor and provided me immense support all throdgty. success that is attributed to
me is because of his support and encouragemertasialways advised me to stand up
for what | believed in and not to ever compromisetioe fundamental principles of my
life. | have followed this advice and his suppaastprovided me the strength to do so. |
have also been fortunate to have had good menthishave been my role models. My



PhD supervisor, Dr. Raghavendra Rao (at CFTRI, Mg)sand Dr. Michael Boyd, my
mentor during the post-doctoral fellowship at NIHSA have always supported and
encouraged me. After my return from USA, the ihiyi@ars of my independent scientific
career as an associate professor at NIMHANS wanedi#ficult. It was very hard to get
funding for research and | also felt very isolatiédvas at this time that Dr. Boyd helped
me tremendously. We collaborated and wrote graopgsals and he provided support
both intellectually and in terms of resource thatt only ensured that research went well
but also critically provided me the platform foteraction with my peers internationally.
The journey has never been easy, nor is it eagier hhad to be separated from my
family during the post-doctoral years. Now agaimew | took up the task to establish
NBRC, | have been away from my family and have bemmmuting between Delhi and
Bangalore for nearly a decade. It is only the suppgstem and the network of friends,
family and mentors who have provided me the stretmtovercome and march on. As |
often tell my students, one has to become likelkdeu ball; the harder you hit itthe
higher it bounces.

At a time when the enrolment in science is low #mete is a dire need for teachers
and researchers in academia, it is to our berefiidke the workplace gender friendly by
including more women in decision-making procesgdthough there may be an equal
numbers of men and women enrolled in science, timeber of women who make it to
higher position dramatically falls. Even if we takd@o account the drop-out rate of
women from the work force due to personal reastims,glass ceilingnakes it very
difficult for women to move into higher positions.

One of the most critical things that are necess$arybuilding a successful science
career is having a support system and mentorshipileWboth these are necessary
probably throughout our professional life, it is shaignificant when we start out our
research career. Women scientists particularly rredd and support to tide over the
early period of marriage and child rearing wherytaee struggling to balance their early
career with a growing family. As a minority in thveork environment and between
managing two jobs — (home and the work place) - @mmscientists lack the time
required to network with peers and build a suppgdtem, where one can share both
triumphs and disappointments, (the latter congtigu& big part of a scientist’s life!) It is
important that women scientists develop a suppgstesn, and this can happen only if
women scientists network together and support ata éach other. The other important
aspect is mentorship. |1 have benefited tremendofisiy this and my mentors have
supported me and helped me through most of my resezareer over the last fifteen
years, and | look forward to helping create a n@megation of empowered scientists,
who will be known as scientists who happen to benetw, but not women scientists.

75. My career in medical research
S Sandhyamani

| was very lucky to be educated without interruptin my studies unlike my mother,
Pushpa, and be the first lady doctor from my family father, Dr. Sriramachari, who
specialized in Pathology, became a medical reseaocker of repute, continuing active
research even now at the age of 83. | had thelgg®iof learning my alphabets from
Master N. Sitaramayya, who taught Sir C.V. Ramatnduhis school days.



My earliest recollections of my father's lab in Ntibn Research Laboratories,
Coonoor were of the smell of formalin, alcohol argdene, the microscope, and
experimental animals. My father introduced me t® filiscinating and fantastic world of
microscopy. Besides his work on nutritional livesehses and later, neuropathology, he
was deeply involved in research on polarizationrasicopy and photomicrography. | was
so awestruck by his knowledge of physics and cheynikat | developed diffidence for
these two subjects. However, | always wanted tola®umy father. Along with my
father's advice, my maternal grandfather’s astriglaigprediction that | would take up
medical research linked to my father’s work alstpée me take the decision to pursue a
career in medical research. | studied MBBS at Mzaldzad Medical College, New
Delhi; I chose to do post graduation in Pathology.

As a postgraduate student at All India InstituteMedical Sciences (AIIMS), New
Delhi, |1 had the unique opportunity of learning pdbgy from my teachers in the
Pathology Department and from my father, Directimstitute of Pathology. Post-
graduation at the Pathology Department at AIIMSsveavery exacting and intense
course of two years that shaped us into soundpaiid pathologists. There were no
didactic lectures and we were expected to absatlaaquire knowledge through routine
work. Research was just woven into it. Togethehwily father, | developed a better fat-
staining technique and an improved recolorizatehhique for museum specimens, later
published in the oldest pathology journal ‘Virchothive’.

Within six months of starting my post graduatidrere was a major catastrophe in our
family. My mother suddenly died of a medical acaidét was ray father who advised me
against having a break in my studies and who helpedcope with the demands of
departmental work and duties as well as managieghttuse. | learnt from him that
immersing oneself in research was an importantfaagie-tressing.

After working as a Senior Resident and Researchodat® in the Pathology
Department at AIIMS, | was reluctant to get marremd leave Delhi. After a lot of
persuasion by my father, | married Alwan a chemamajineer at the Vikram Sarabhai
Space Centre, Trivandrum, Kerala. | joined the ®2h#ra Tirunal Institute for Medical
Sciences and Technology (SCTIMST), Trivandrum, d®eturer in the Department of
Pathology. While conducting autopsies, | identifi@chew vascular disorder in young
individuals, which | named “Mucoid Vaseulopathy’.ffécted blood vessels were
narrow, resembling rubber tubes and blocked bydldots and mucoid plaques rather
than fat and cholesterol as seen in atherosclerosisg low-protein high-starch diets
similar to what was eaten by the patients, | dewsdb a monkey model, which
conclusively showed that such nutritional imbalaneesre indeed responsible for this
condition, changes in other organs, biochemicabkmpaters and associated type of
metabolic syndrome.

Incidentally, this monkey model was an extensionpafnate experiments using
protein deficiency carried out by my father in 198 recent studies have revived the
pathology of rheumatic heart disease proposed bieegathologists, which was
forgotten in the last fifty years. | have now enkeal on a detailed study on rheumatic
heart disease and on toxico-nutrirional or lifesty¢lated diseases at my institute.



My studies on patients and the monkey model thisedeme to define four important
areas of work pertaining to nutritional disordevsiscular diseases, endomyocardial
fibrosis, rheumatic heart disease and diabetestasetf different forms.

Louis Pasteur said, “Chance favours the prepared.imi am grateful to all my
teachers, especially, Dr. H. D. Tandon, former &weAlIMS and Head, Department of
Pathology, for the excellent training | receivedy Mork was well appreciated by senior
pathologists from India and abroad, such as (lateSuman Kinare, Dr. B.N. Dutta, Dr.
Prem Chopra, Dr. M. Balaraman Nair, (late) Dr. QWWAdams and Dr. Malcolm D.
Silver.

Dr. G. B. Parulkar, (retired) Cardiovascular andorEtic Surgeon, KEM Hospital,
Mumbai, introduced my work to the international rexeat the World Congress of the
International Union of Angiology held in Paris i®92, where | received the92UA
prize for my monkey model for mucoid vasculopathyg associated heart and endocrine
organ changes. This was followed by a series obmait awards and one from my
institute. My work was published in a number oemmational journals of repute, many as
single author publications. | am extremely gratééuDr. B.G. Harigopal, Advisor, DST,
New Delhi, for smooth coordination of my two prdgon mucoid vascuiopathy and the
monkey model. My project team with Ms. Vijayakumand animal handlers worked
tirelessly to look after the experimental monkeys.

When | discovered mucoid vascuiopathy and assat@gaditions in the autopsies, |
had toface considerable scepticism from some of my peidesl colleagues. My
monkey model drew intense ridicule, derision aniticesm from some of my peers and
fellow pathologists. The intensity of such reactisas directly proportional to the
importance of my work, my results and the acclaiaceived. | was, therefore, delighted
to learn from the pathologists from Uganda and Bd\itica that the disease patterns in
their countries were indeed identical to those antered by me in Kerala. My greatest
moment was when | received a letter from Dr. J.NaRies who had studied the effects
of severe forms of malnutrition in Ugandan childrand discovered endomyocardial
fibrosis in the middle of the last century. He comed with all my findings in the human
disease and the monkey model.

| was the first Asian and only woman scientist @86 years of the apartheid era to
deliver the Bunny Becker Memorial Lecture in Soétiica on invitation by Dr. Kum
Cooper. There is a famous Sansksitloka | learnt in school,“vidwatwam cha
nripathwam cha naiva tulye kadachana, swadeshe ypt®jraja, vidwan sarvatra
poojyaté (A king and a scholar cannot be compared, thg kinworshiped only in his
country, the scholar is revered all over the world)

My father has always been a role model for me, gigishgice on how to cope with the
adversities and lean periods in ones work and sfpahe excitement of each “bright
idea.” My husband gave me tremendous encourageimeny research work and moral
support during crises. My elder son, Aravind is angineer, doing PhD in
nanotechnology in USA. My younger son, Anand, las$ ¢ntered medical college. | was
very lucky to have good domestic help throughout cayeer. | received immense
encouragement from Dr. M.S. Valiathan, former DioecSCTIMST, Dr. K. Mohandas,
the present Director, SCTIMST, and my well-wishéram very grateful to the horde of



sceptics, without them my hunger for scientific cdigery would not have been
stimulated.

76. A complete woman
Chitra Sarkar

| was lucky to be born in a middle class family @ahprioritized academic excellence.
I was an only child, and my father treated me Bkeson in the way he encouraged my
education, while my mother ensured that | also ezl the skills | would need later as
a wife and mother. It was in high school that lliz=a that mathematics was not my cup
of tea. Hence | switched to biology and that patreslway for my entry into medical
sciences. Study in medical school was also madsilgesbecause the government of
India awarded me a merit scholarship for acadexselence.

After | completed my MBBS from Bangalore Medicallleége, my parents, especially
my father, encouraged me to do an MD. It was & $itdage that | had to decide on a
subject of specialization. Ultimately, after a tdtdebate, |1 chose pathology because it
was the subject with the best blend of clinical &agic sciences and which helped me
understand cause-effect relationships in healthdisehse. Also, since it did not involve
heavy night duties, it would help me to look aftey family. It was my father's dream
for me to pursue post-graduate studies at the mdial Institute of Medical Sciences
(AIIMS), the premier medical institute in India. &y had a great hand in fulfilling my
father's dream and in getting me my subject of choin July 1978, in the All India
entrance, | was selected at AlIMS in the Departnoéftathology.

It was here that | first got introduced to researsince the MD degree here had a
thesis component. Again, | was extremely luckyawenfour very encouraging and noble
teachers, viz. Prof. Subimal Roy and Prof. N.C. &afrom Pathology and Prof. P. N.
Tandon and Prof. A.K. Banerji and Neurosurgery, vane responsible for my career
today in neuropathology, a subspeciality of pathplthat deals with diseases of the
brain, spinal cord, muscle and nerves. The otheatgnfluence was that of Prof. P. L.
Lantos, Head of Neuropathology at the InstitutePsychiatry, London, a doyen in his
field, under whom I did my fellowship in neuropaligy.

After completing my residency and fellowship pragraes, | joined as faculty in the
Dept. of Pathology at AIIMS and since 1998; | h&veen Professor of Pathology as well
as Chief of the Neuropathology Division. What | Banjoyed most about this job is that
it enables me to see patients, teach studentslaagarsue research; hence there is no
monotony. Clinical medicine gives me a lot of datttion when | see my patients getting
cured. Teaching and interaction with my studentshedped keep me young. However, it
is the research component which gives me the grepleasure because it allows me to
translate new bench innovations to the patientdsioke. Research in medical sciences in
India is still in its infancy and there are verwfeloctors who pursue research. Clinical
research is very challenging and there are mangrtyoties in India not only because of
the large numbers of people but also because ofvitie variety and unique diseases
endemic to our country.

During these years, | got married and had a daughtg parents also stay with me.
Most women feel that family responsibilities ardniadrance to professional progress.



But | feel | have progressed only because of famupport and encouragement, first
from my parents, then my husband and finally mygier who never complained about
the time that my profession demanded. Also my tee;hand mentors continued
encourage merit and their faith in my competendpdie me through several stressful
periods of ray career and sustained my interesteuropathology. Further, it was the
successful research experience | had at a rehatyeelng age coupled with joy of seeing
my name in print and my papers quoted in leadingbteoks of medicine as well as
receiving numerous prestigious awards that helpedumstain my research career.

| am happy that | have been able to accomplishy&viealg in life as a complete
woman in different roles — daughter, wife, mothtegcher, doctor and researcher. | feel
| am blessed and would do nothing different in iffasked to do it all over again.

77.Dharmo rakshati rakshitaha
G V Satyavati

“Two roads diverged in a wood, and ... took theedess travelled by, and that made
all the difference. “

—Robert Frost

| grew up as a shy, lonely girl in a middle clasgfBnin family with seven male
siblings. | obtained a high rank in high school amérmediate examinations in Science
and Mathematics, but was not able to get admigsidviedical College, Mysore, due to
my selection of wrong subject combination (PhysiZsemistry, Mathematics, instead of
Life Sciences), as also perhaps because of my gandecommunity!

A chance meeting of my father, a practising docteith Prof. C. Dwarakanath,
Principal, Government College of Indian Medicineyddre, led to my admission to this
college. The syllabus integrated vital elementawirveda and western medicine, along
with an advanced course in Modern Science (supmiviiy Prof. Seebiah, a renowned
physicist) and my first two years in this colleggrained the spirit of scientific enquiry,
and kindled hopes for research. As a topper iritta year, | got automatic admission to
the MBBS course at the Mysore Medical College. MBRfgree was totally examination
oriented and gave me good clinical experience aileéd to provide any foundation for
research! The 1960s were a time of open gender Am®ne of the few girls riding a
bicycle to college in Mysore city, for years | waisbjected to teasing, abuse and even
physical assault on the road by male studentshwratolleges and hooligans. When an
examiner asked me my idol in science, “Marie Curi&s my prompt reply. His reaction
was “Marie Curie did nothing but help her husbamolv can she be your idol?” | must
say that this was my first taste of male chauvinisfyg desire to pursue further studies
met with vehement opposition from my family and heishers: “Why does a “lady
doctor” choose not to practise or accept a teacjobgin subjects like Obstetrics &
Gynaecology, Paediatrics, and General Medicine \&tic&t is this wonderful research the
girl can do in India?”

My father somehow yielded to my determination anof.FDwarakanath’s persuasion,
and allowed me to proceed to Banaras Hindu Uniwe(BIHU), Varanasi, for advanced
studies in 1964. The next five years at BHU sawdeeeloping as a researcher. BHU
offered a highly academic environment with excdll&rcilities for research, but the



general atmosphere was not friendly for a youngglei female researcher. A single,
working woman was highly vulnerable to sexual hsmant, and although | faced petty
jealousy, malice and general hostility from soméenfiaculty, my determination and the
remote moral support of Prof. Dwarakanath in Defipf. K. N. Udtipa, Varanasi and a
few other local colleagues helped me through tfe¢ fivo years. My hard work at BHU
resulted in two independent doctorates in two diifié systems of medicine, (along with
valuable lessons on survival as a single workingna, in a man’s world!). My first
doctorate in Ayurveda, involving pioneering work tme discovery of lipid-lowering
effect of Gum guggul, brought me national and méional recognition. My second
doctorate in Pharmacology obtained while workingaonlCMR project post under the
Composite Drug Research Scheme (CDRS) helped meraapvanced knowledge and
skill in experimental pharmacology and drug resear@lso met my future husband Dr.
D. N. Prasad, who was the guide for my doctorageithin pharmacology.

| joined ICMR Delhi, as a Senior Research Officd®q9) and had rewarding
experience in assisting Prof. Dwarakanath in maimigpnational scale research on herbal
drugs. The transfer of CDRS (along with funding)tihe newly created CCRIMH (in
Health Ministry) forced me to choose between ICMRthe vibrant scientific ambience
and autonomy.

From 1969 to 1986, under three successive diregemsral at ICMR who were
inspiring leaders, | was entrusted with major reseand managerial responsibilities. |
grew from a young researcher to a mature scieatidtresearch coordinator, with wide
exposure to central planning, policy making, designexecuting and reviewing, and
monitoring medical research. With scientific autoryo and encouragement and
opportunities for creative work, | feel that 19748%Y were my golden years at ICMR.
However, like all workaholic women professionals,had to struggle throughout,
balancing career with domestic responsibilities.

The chief editorship of the Indian Journal of MediResearch for 18 years and two
encyclopaedic volumes on Medicinal Plants of In(kdited by me and published in
1976, 1987) brought satisfaction and accoladesdihamajor HRD activities in bio-
medical research, organised by me. Since 1970'sexpgrtise on herbal drug research
was in demand (in India and abroad). In 1985-8@&d the satisfaction or launching large
scale national projects on herbal drugs with aadiseoriented approach.

In 1994, | was appointed Director General of th#RC(till 1997). This is a coveted
post for all medical scientists and while the appoient, of the first “woman DG” was
hailed in media, in some ways this turned out toabeordeal due to a set of adverse
circumstances. Although | had support from senwrehucrats in the Health Ministry
and the majority of scientific community, apartrfr@a small group of ICMR scientists as
well as international expert’'s agencies, | couli@ee only moderate success in taking
great strides for ICMR. The roof of hostility wastrmy gender, but perhaps my strict
adherence todharma (moral ethical principles), without compromising iestific
autonomy/ dignity of ICMR. Sitill, | could achievemaajor landmark in constituting first
Central Committee to draft comprehensive ethicatlglines on all aspects of human
research in India (1995-97).



What helped sustain my career? | can list disagplimrd work, committment, strict
moral / ethical principles, teamwork, faith in agler power (and as stress busters -
music, meditation / prayer, long walks and a sefigeimour).

“Dharmo Rakshati Rakshitaha”
(If you protect your Dharma
(i.e., duty with a moral responsibility),
in turn, your Dharma will protect you)

78. A dream come true
H S Savithri

| was born into a middle class family in Bangaldreave an elder brother, two elder
sisters and a younger sister. We had our grandhisal®ing with us. My father, the
eldest in his family, had the responsibility of edting all his brothers and sisters and
getting them married! We always had a lot of peaglehome and | grew up as one
among the many in a small house. My mother wasmédly dynamic and could handle
the entire house work single handed and find tioresitting with us while we studied,
stitch our clothes and knit any number of sweat8he would give us tests before the
final exam and correct our papers. She was thevatain for all of us and to set high
goals in life. Her greatest ambition in life wasstee that all of us got into professional
courses and be financially independent.

My parents never differentiated between daughtedssan. They encouraged all of us
equally to study well. My two elder sisters wereeatly in medical college and | took
Physics Chemistry Mathematics in my pre-universitgtead of Physics, Chemistry
Biology as | wanted to do something different fradnat they did. My father encouraged
me and sent me to the summer program organizedalngdore Science forum. There
was a nominal fees and it was indeed my fathesgriabout education that made him
pay the fees even though there were other thingstiach he needed the money.

This was the most inspiring program that | have eteended. There were lectures by
faculty from IISc and we had the occasion to talkthem and ask questions. Most
importantly we were taken to the Raman Researctitutes where we had the good
fortune to listen to Sir C. V. Raman. He was theterested in colour blindness in the
Indian population and tested all of us persondllywas elated that | could spend 30
seconds with a Nobel Laureate!

| had reasonably good marks in chemistry and |egoirCentral College to do
Chemistry honours, after which | studied Biocheryist then joined the department of
Biochemistry, Indian Institute of Science and | iadunate to have N. Appaji Rao, a
distinguished enzymologist, as my PhD supervisbe first experiment he asked me to
do was to demonstrate the activity of an enzymkedalspartate transcarbomylase in the
crude extract of mung bean seedlings. | had thenbegs luck and the assay worked the
very first time! One needs to be perseverant, tiveeli and very hard working to succeed
in experimental science. | could further demonstrdihe kinetic and regulatory
mechanisms of the enzyme.



| had the good fortune, meanwhile, to get marreditR.N. Murthy, an outstanding
student in the Department of Organic Chemistryg,IlBhe first thing he did for me was
to write a program to analyze my data by an iteeaprocedure that would accurately
estimate the kinetic constants, and since then ase thad an active collaboration
throughout our research career. | wound up submgittiy thesis 10 days before my son
was born! All along | had the full co-operation by parents, in-laws and Murthy so |
could meet all my deadlines!

After the post doctoral work at Purdue Universitg same back to IISc. Less than a
month after we returned we started our work by gngwplants in a temporary netted
green house to infect them with the viruses we dexded to work. | had a CSIR pool
officer position and Prof. Appaji Rao very genelgu®ok me back in his laboratory,
giving me full freedom to work on any of his prag@and to develop my own project. A
new student, Suryanarayana decided to work on mjggron plant viruses. | thought he
must be brave in making this decision as | neithe@d permanent position nor any
research grant! Our work on the Physalis mottlessiwas published in the journal of
Biological Chemistry. This was the turning pointdah got a position as assistant
professor, seven years after returning. Two peeogie were happier than me were
Murthy and Appaji Rao! They have both been mospsujpve and encouraging through
out my research career. In parallel with structuraitk on viruses, we began to determine
the complete genome sequence of viruses. The warlyilab and Murthy’s lab has been
complementary: his students and mine have workeegther, and one of the most
pleasurable times for me has been discussionshtegts analyze and interpret the data
and come up with explanations and more experimamdsmore questions. In addition to
research in the lab, both Murthy and | have a gtrmcommitment to spreading scientific
knowledge and motivating students to learn scieaue take it as a career. We have
given lectures all over Karnataka and through thetre for counselling and support at
lISc | have organized science congress for schbibdiren, field trips, summer camps,
guidance classes and interactive sessions. The&atioti to move on to different areas of
research and learn with my students keeps me exalteut the work.

At any given time | have had students from variagiates, backgrounds and
capabilities moulding each of them to perform tHmst have been a challenge. It has
been a wonderful time!

New challenges ahead
Riddhi Shah

| grew up in an old part of Ahmedabad in Gujaratid. My first school C. K. Bal
Mandir was at one end of the street where we lilethe beginning | loved going to the
school, but soon | hated it and walked there awlglas possible. The houses on our
street were row-houses with common walls sharethbyhouses on either side. There
were water taps just outside the houses and lathattth people brushing their teeth,
looked at the cows and buffaloes, still half-asleaghe street and managed to stretch the
two minutes’ walk to at least ten. As a resultedcahing late, | invariably got scolded and
often punished by my class-teacher until one dayhd her waiting for me eagerly, even
beaming. It was my maths result that made her hapfigr that day | was punctual
again, except on the day of the result, when | vaeton purpose!



My father is a civil engineer and mother was a hanaker. For his degree my father
had to go to a college fifteen km away. He travetha a bicycle every day, gave tuitions
to pay for his fees and studied under a street-lasney had no electricity in the house.
He was very good at mathematics and can, even downy complex calculation in his
head. He was my role-model and | wanted to be gimear. But my mother used to tell
me that 1 would do a PhD in mathematics. | did neaily have any idea of what that
meant. But she would tell me that it meant highedies and finding new rules and
developing new theories in mathematics. This sodnggy interesting and easy as |
loved mathematics but | still wanted to be an eagiruntil | was in high school.

My mother always encouraged us (my brother ancethigters and me) to study well.
She used to say that we must do at least two gliadsaEvery day, after we came back
from playing, she made us sit down to study. Shddcaot continue her studies after
matriculation because of her family’s financial lplems. That was her only regret. Her
house was in front of the town library and she reatbt of Gujarati literature and
encouraged all of us to read books from our schio@ry and later the town library. She
also insisted on enrolling us in what were congidegood high schools, even though
they were far from our house and we had to comrytpublic bus. My grandfather, as
well as, my brother and sisters, were all very suiiye of me.

| went to the G.M. Prakash High School, which wagirts’ school. | liked to fiddle

with numbers and once found a simple rule aboutrimg a particular type of fractions. |
used it whenever | could. The Principal of my sdhd&usumben J. Shah, was very
encouraging and sent me to P.C. Vaidya, then VitarCellor of Gujarat University. He
was very kind to me, heard me out and told me & veally correct. But then he asked
me if | knew how to prove it! | could check it fany given set of fractions but could not
prove it in general. He went to the blackboardktaahalk and explained a simple proof.
It was then that | realised for the first time tlmate could prove something about an
infinite set in a few lines! This motivated me torpue higher studies in mathematics. |
still did not know and would not know until muctidg what research really meant.

At St. Xavier’'s college, Ahmedabad, where | studmeathematics as a major, we had
very good teachers. Throughout my undergraduatBestuShanti Prasanna inspired and
encouraged me greatly. She had faith in my alslitieok a lot of interest in ell being and
essentially treated me like her daughter. To thesis my friend and adviser. There was
S.S.Vora who used to be annoyed with my ready arssared no doubt thought that | was
acting smart. Then one day he asked us about idinetiderivatives and | could tell him
about its relation to partial derivatives, which ¢wuld not find in any book to which |
could have had access. He told me about a magtetgamme in mathematics at the
Indian Institute of Technology, Bombay.

Although in those days sending a girl out of townHigher studies was unheard-of in
our community, my parents encouraged me to applyTtoBombay. | learnt a bit about
doing research while doing a project under the gquie of D.V. Pai at IIT. After an MSc
from IIT, Bombay in 1986, | appeared for an intewi at the Tata Institute of
Fundamental Research for a PhD fellowship. | ergaye interview so much that | did
not even care if | got selected or not. It took anevhile to start on research, especially
because all the other students in mathematics irbatgh either left or were asked to
leave. The pressure to perform was extreme. Hemmubt give credit to M.S.



Raghunathan, who suggested the first problem, laaidl tvork with S.G. Dani, who was
working in the area of probabilities on groupswés Dani’'s gentle ways of helping that
propelled me further. He was always ready to dscmsthematics and answer my
guestions, however silly, any time of the day. jogrcollaborating with him and value
his advice on many issues, mathematical or otherwis

Meanwhile, unknown to me, my parents kept all madnial proposals at bay. | often
suffered from cold-related allergies having movemhf the dry climate of Ahmedabad to
Mumbai which is always humid. In TIFR, there weerywfew women'’s toilets as there
were only a handful of women in the beginning. ©@ms floors, such as ours, there were
two men'’s toilets but none for women! One had tdtgaother floors even to blow one’s
nose. Finally, after a persistent campaign of a years there is a women’s toilet on
every floor.

It has been a long way from the blissful ignoramfea small-town girl to the
fascinating and cosmopolitan world of mathematMany people, including my family
and friends, have played a role in shaping my caf@ee special person is my husband,
without whose support | could not have made it hehad freedom to pursue my career
even though he had a research job elsewhere arhdveo stay separated by thousands
of kilometres. My parents-in-law showed a lot ofdarstanding, which is rare in Indian
society.

Not much would change it | had to do anything d#fely | would still like to do
mathematics; however, if | had the power | wouldénansured that we did not have to
go through the years of forced separation and eumsuld have had both of us around.

Last year we moved to the Jawaharlal Nehru UnitsensiDelhi, where we are finally
able to live together as a family after many yedise excitement and challenge of
shaping a new department of mathematics at INUsyariew turn in my career.

80. Looking for the unknown in the known
Chandrima Saha

My interest in science was kindled by my fatheremarkable readier. Although by
profession he was not scientist, he built me a Istabbratory complete with a light
microscope, Bunsen burner, test tubes and someichisnMy father believed in holistic
education and taught me carpentry, photographydegamg and the reading of classic
literature. | spent much enjoyable time with himrdpvarious projects like looking at
pond-water droplets under the microscope or putiggther a circuit for a small radio.
As a result, my interest in scientific enquiry geteply rooted while | was very young. In
contrast, my childhood acquaintances were largeiy fthe fine arts faculty because both
my parents were well-known artists of the Bengdlost and conversations at home
generally revolved around the art scenario the dvoxler, occasionally sprinkled with
discussions on a wide variety of culinary delights.

As | grew older, my interests expanded to fielddsts and | spent considerable
amounts of time running after insects and collecimall animals. | spent my holidays in
school collecting caterpillars to watch them metgyhose into butterflies and | kept
detailed photographic records of the events, uaihgica camera fitted with a bellow for
close-ups. My mother was never interested in my aeklire to keep a variety of snakes



and turtles at home, but was tolerant of my inaatiBnove for animals and appreciated
the creative part of my endeavours. | was encodragemy pursuits by my biology
teacher at school, who took a special interestyrcallections of butterflies, caterpillars
and beetles. Childhood events being most esseftiakcientific and philosophical
development, | feel that the early influences thlaaped my future interests were my
family and committed school teachers.

After finishing school, | continued to be obsessath nature and thought that being
an entomologist would be most wonderful, as | cduddin the field as well as in the
laboratory. While in college, | developed otheremassts. | became vice-captain of the
Bengal women’s cricket team at a time when womeritket was at a nascent stage and
women were just storming this male bastion. Cridkeiught a completely different
flavour into my life because team activity was venjoyable. Our success in winning the
National Championship for three consecutive yeas wertainly delectable! My parents
were supportive of my interest in sports and gaeethe free choice to do whatever |
most preferred.

The interest in science instilled in me during rhylahood propelled me more towards
academics than sports. Nevertheless, | maintaingdinterest in sports by doing
commentaries on men’s cricket during the winteAdirindia Radio, although | could not
participate in zonal tournaments due to academionabments. At this time, | was
introduced to my first experiences in a real labmmaset-up, and during post-graduation
| chose endocrinology as a subject for speciabraliecause the course interested me. |
completed my university sojourn, looking forward ¢etting involved in full-time
research, and thus my formal involvement in ailifecience was initiated. In retrospect,
| feel that the constant support my parents gavktlam atmosphere of creativity at home
influenced me to choose a career that ensuredlectieal pleasure. In later years,
whenever my work has received national recognitlomave regretted that my parents
were not there to share the events.

After formal training in endocrinology, | was padiarly interested in the events of
reproduction because that provided an opportunity uhderstand the fascinating
phenomenon of how life begins. The major obstatkhia period was to find a suitable
laboratory to pursue my interests. Fortunatelyptl @ placement at a reputed research
institute now named the Indian Institute of Chermigialogy (1ICB), in a laboratory that
offered the possibility of doing reproductive bigloresearch. After completion of my
doctoral studies, my interests took me to Kansasddsity Medical Centre in the United
States with a Ford Foundation Fellowship, whereabwable to pursue my interests in
female reproductive physiology. Even though the tgnsgreets of a Midwest American
town were disconcerting after the vibrant city aflkata, the very active laboratory soon
made me feel comfortable. | worked on the mechamisralated to ovarian
steroidogenesis in the years | spent in this lgboyatowards the end of which | was
interested in studying similar phenomena in thentewpart of the ovary in males, the
testis. Exploring the research interests of varitaratories, | decided to join The
Population Council at New York City which was losét on the campus of the
Rockefeller University that in turn was surroundedtwo great institutions, the Sloan
Kettering Memorial Hospital and the Cornell MediGallege.



| spent two very productive years of my life atstHaboratory, working on the
involvement of opiates in testicular steroidogesesid functioning, following which |
joined the National Institute of Immunology in Né&elhi, then an upcoming institution.
It was difficult to decide whether or not to joinrew institution because working
modalities in most new institutions face teethimghjfems, and | did face such problems.
However, | now look back with great fondness at fexiod of instability surprises and
continuous pressure. | have realized that therevamg many experiences in life which
appear different when you look back at them overdistance of time rather than when
you are actually undergoing them.

At the National Institute of Immunology, | startadaboratory with a group of people
interested in exploring the possibilities of deyshg a vaccine against male fertility, and
after about a decade or so, we extended our itgeirégse probing the modalities of male
gamete survival, information on which had the pa$sies to contribute to the success of
a possible vaccine. While my laboratory still canes to address questions pertaining to
male gamete survival, my evolving interests havpelled me to start investigations on
issues regarding the survival of a host and a paragen they interact. | feel that my
ability to carry out research on problems thatratated in essence but different in their
identities, has contributed greatly to my evolutema scientist, kept my interests alive
and created a lot of excitement in exploratory. life

The writings of Rabindranath Tagore, whose songspaetry | grew up with, have
been the primary inspiration in my life. He saidpok for the unknown within the realm
of the known and you will realize many mysteriedifef, which essentially defines work
in science, “When | look back on the journey frorg doctoral days, | feel fortunate to
be associated with scientists of repute, who weyermantors and provided considerable
encouragement for my work. | also realize that mijfeagues from far and near have
made life interesting along the way. | feel patiacly fortunate to be in a profession
which has provided so much excitement and intelbdcsatisfaction, and if | had to start
all over again, | would still like to be a sciemti$o conclude, | feel that | should express
my feeling on survival as a woman scientist in @déty male-dominated community.
Since both my parents were non-traditional in tla@iproach towards my growing up, it
never came to my mind that | could not do somettiegause | was a woman. It is
possible that | was more privileged than many womes similar situation. May be there
were times when obstacles cropped up, but | nealethiem much because | was moving
forward. As a teacher, as a scientist, it is myirde® see more talented young women
decide to take on science as a career in thesgidgatimes. | am sure they will not be
disappointed.

81. From the abstract to the concrete
Priti Shankar

The earliest memory that | have of studying sonmgtHi really enjoyed, is learning
elementary school algebra from my mother. She waschewol teacher, and taught
mathematics and French in high school. The yeari9&8, and we were about to move
from Khadakvasla in Pune, to Jammu, as my fathegfcer in the Indian army, was
posted to Surankote a small town on the border dmtwndia and Pakistan. | had to be
coached for the next class, having missed six nsootlschool. | remember the pleasure



of being able to convert a problem into an abstfaomnulation, using variables for
unknowns, and then actually getting the answerdbyirsy simple equations. It appeared
magical at that time.

A few years later, we moved back to Pune again,lgonthed Fergusson College. |
later went on to the (IIT) Delhi, where | completeg BTech in electrical engineering in
1968. | was in fact, the first woman electrical megring graduate of IIT Delhi!

In 1968 | left for the United States of America Q)30 begin graduate studies in the
department of electrical engineering at the Unitersf Maryland in College Park.
Among the courses | took, | was particularly fastéd by one-on error correcting codes.
It was a beautiful application of abstract algetoréghe very practical problem of reliable
communication. | decided to work in this area for RhD, which | finished in 1972.

| returned to India in 1973, and was appointedstasi professor in the School of
Automation, a relatively new department at the andinstitute of Science. There were
very few faculty members in the department theml w&e carried fairly heavy teaching
loads. | greatly enjoyed interaction with the stgeand it was wonderful to see a fresh
set of faces everyear.

In 1974 | married P.N. Shankar, a theoretical fldydhamicist. We had met while |
was a graduate student, and he had returned ta IndiLl972, to join the National
Aeronautical Laboratory, Bangalore. | took a bré&akn work after the birth of our son
Nachiket in 1976, and then again after our daugitedula was born in 1983.

| spent the first few years designing and teachiely courses, among them courses in
formal languages and compilers. While at Marylaihéd taken a course on the theory of
computation, where | first learned of the work afaxh Chomsky and Alan Turing, and
the existence of undecidable problems. The apmicaif automata theory to compilers
was an elegant illustration of the process by whach abstract specification could
generate a concrete implementation of a complicptede of software. | continued to
work in coding theory as well as in the design dedelopment of practical compiler
tools. In 2002 a colleague and | edited the fisstdbook on compilers.

Raising our children took up much of my time ougsidorking hours, and managing
the house as well as my duties at work was a tigletrwalk which | managed with
support from my husband and my parents.

| often wonder whether | would have lived my praiesal life any differently were |
to start all over again. | think not. I've prettyuoh done what | wanted to, most of my
life. 1 consider myself very lucky to have beenbanto an enlightened family where
independent thinking was encouraged, and to beciated with an institution where
complete academic freedom is given to faculty membe

82. My interest in promoting more women in science
Manju Sharma

In my early years, | was tremendously fascinatednbgic, dance and culture, and my
family thought that | would become an artist. lass five, | had a great biology teacher
and | started taking interest in botany. After fhatas fascinated by plants; with a fairly
good memory, it was possible to identify and cligstsiem and remember all their names.



In college, my friends started calling me the ‘eszlopaedia of plants’. As soon as |
joined B.Sc., it was cleat to me that | wanted ¢cdme ascientist. My inspiration was
Marie Curie, about whom | read a great deal.

Basically, there was no specific influence yscwffich mademe choose a career in
science. It. was my own decision. | must also adinat in pursuing a career in science as
a student, | did not come across any major obst@cla my family or teachers and
finished my thesis in the shortest possible timg. RhD guide, Prof. A. R. Rao in the
department of botany at Lucknow University was @atyisource of inspiration. | then had
a very productive post-doctoral period at Purduévehsity with Prof. A. C. Leopold and
later at the University of Copenhagen. The probitarted when | came back to India
and wanted to join a particular institute to pursag research. | already had a pool
officership, but | was not able to join the inst&wand eventually | had to leave my active
research career and join the government in a maiaagesition.

This was the turning point in my career. My love &zience, self-confidence and
above all my will power helped. No matter what alokts arise; if you are determined to
fulfil your dream, all you need is dedication andrdh work. | took up science
management and administration as a challenge andted/ato use my scientific
knowledge, my deep commitment and love for sciemsewell as my confidence in
science and technology as a major vehicle for sacieansformation. Things did work
the way | wanted!

It is important to mention the names of some vestijuished scientists of this
country who were not just a source of inspiratioun, were very supportive and provided
mentorship, guidance and encouragement to meirgtavith Prof. M. S. Swaminathan,
Dr. A. Ramachandran, Prof. M. G. K. Menon, Prof. K. Sharma and Prof. P. N.
Tandon; all these eminent personalities, at vargtages in my life, have played a pivotal
role in helping me to arrive at suitable decisiamsl also guided me in promoting and
processing science at an accelerated pace.

There were many critical moments when, because laawoman, | faced serious
problems and hurdles in pursuing what | wanteddphait with the tremendous support
and encouragement of a large scientific commumispecially younger people, | never
lost my confidence and faith in pursuing the praomobf science.

It has been a wonderful experience working veryselp with the scientific
community both in India and abroad, both with sepeople and the younger generation.
This satisfaction along with many achivements helpdd me to sustain my career in
science. The human angle always received prioritymy working approach. | also
strongly believed in the consultation process iavg the scientific community at all
levels. | was conscious of the need for natioregjianal and international development
of biotechnology as also strong networking anddges to benefit from ‘each others’
experience and expertise. In particular, | am hapjityh the success | achieved in
promoting the field of biotechnology and biologyamrmanner that will be truly relevant
for the country.

An area of concern to me is the need for a skitleohan resource pool and reducing
regional imbalances in the field of biotechnologfeel strongly about the need for full
utilization of fifty percent of the human resources the country—women in the
development of science and technology. | am comdribat women can contribute to the



progress of science and technology, bring in maversiity, enrich the cause of science
and help in capacity building. The other burningus always on my agenda was the
working and living conditions of the women in rueakas: their drudgery, the prevalent
gender disparity and bias, and low incomes. | wespdrate to do something for them
and | continue even today, as far as possibleake tmore and more initiative in this

direction.

| was asked by Dr. M S Swaminathan to write a eaatin science and technology for
women in the sixth five year plan (1980-85). Thaewe rise to the first focused scheme on
the subject, which has been operated since thethdyDepartment if Science and
Technology. Since then | have continued to worklas theme the latest being the report
which has now lieen accepted by a large numbecad@mies of the world.

I am confident that the twenty-first century wikes many new dimensions of the
progress of women scientists and technologists, vaitrtess large-scale scientific and
technological empowerment of women, especialljatgrassroot level. Our country will
achieve its goal of being a ‘knowledge society’ aygherating wealth from knowledge,
once this fifty percent of its human resourcesigadly and scientifically empowered and
made technologically self-reliant. Presence of woimaleadership and decision making
positions will help to achieve this goal faster.

Gandhiji had a deep appreciation of the value afcating women, who are the first
teachers of their children. He said “When a maadscated, an individual is educated,
when a woman is educated, a family and a coun&educated”.

It is of utmost importance to attract more girlsvéods a career in science and to work
for underprivileged women, especially taking cafréheir health, nutrition and livelihood
requirements. | appeal to all the women scientistghis country to launch more
initiatives for the welfare of women and young girA cadre of women scientists and
technologists would accelerate the pace of somm@mic progress in this country.
Despite hurdles and difficulties one has to unddogachieve some success in life, one
should never give up.

| feel that women are the most wonderful creatib®od. As beautifully described in
the words of Rabmdranath Tagore:

“Women, when you move about in your household senur limbs sing like a hill
stream among its pebbles.

Woman, thou hast encircled the world’s heart whib tepth of thy tears as the sea
has the earth.

Woman, in your laughter you have the music ofdhethin of life”
(Poem “Stray birds”)

83. A matter of chance, environment and inclination
Shobhona Sharma

Why did | opt for science subjects in school, ahdosea career in science? Perhaps
the best answet would be ‘Chance, Environment ackhktion’.



Here | am, considered to be a professional womaensst, working towards
understanding the biology of the malaria parasittthe challenges put up by the same. |
have enjoyed a reasonably fulfilling scientific @ar without having to compromise on
my family front - husband and two children. Howewarthree points in my life it almost
did not happen.

The first and the most difficult hurdle was when fayher objected to my going to
Bombay (TIFR) for PhD. “A corrupt city” he insistedReally bad for young girls. Stay
with us atCalcutta, and | will make sure that you can joinoe¥er you wish to in this
city for your Ph.D.” Time to get out of the directfluence of such ‘protective and
proactive father’ - | thought.

Next - when | appeared for my PhD interview at TIB®mbay, one of the chemistry
professors offered me a lecturer job at Sophiae@ell- a ‘permanent job with twice as
much salary’ as my fellowship at TIFR would be! asvtempted, but was pulled back by
Katie Daruwala, my elder sister’s friend, my guated philosopher at that point of time.
“You will get plenty of opportunities to teach incallege after your PhD. If you qualify
for Ph.D. in TIFR and not take it up, you will regtfor your entire life” she said. | did
join TIFR for PhD but | do not quite know what I$sed! A comfortable permanent job
would certainly have led to a less stressful Hewever, | guess that may not have been
as exciting.

A major dilemma is faced by a ‘professional’ wonvelmen she wants to start a family,
and | was no exception. | was 32 years old, andeaézed that we needed to start a
family- then or never. At that stage, my husbandhedh had just joined Research
Triangle Park in USA, while | was at New York Unisgy Medical Centre, doing very
well with two science papers published on the theti and ‘sizzling’ recombinant DNA
technology applied on the malaria parasite. | didfind suitable groups to move to and
almost gave up my career in malaria. However, N@geatison (my boss at that time) and
his friend Mike Parkhouse organized that | shoutdknn the immunology group headed
by Ron Corley at the Duke University Medical Cenidrey figured that some training in
immunology would help me in my future ambitionsstandying malaria. At that point my
knowledge of immunology was nearly zero, and | rebat the fact that Ron Corley
accommodated me in his very classical immunologygt

Having my career in jeopardy thrice in my life (notmention small perturbations -
when transiently one feels like giv-mg up everythand quitting), | have learnt one main
lesson. Next day will be better and is likely tanigrin fresh opportunities. | would like to
tell all - please do not interrupt your career dowy reason. It is better to be clear that on
certain days you just have to be at work, and fbezein case of an emergency, your
spouse should take leave. Do this from day ongolf take a break and ook after your
home affairs for a few years or even some months stretch, then it gets difficult to
change the norm, and catch up Professionally Gnldget used to you being at home,
and believe me - children; spouse and parents tarkrbail you emotionally very
effectively. As a scientist - stay with scientifacacticality, and do not give in to such
emotions.

How did | imbibe / learn such tactics? | have baeky to have had huge support
from various quarters. | was born in Calcutta ty@cal Bengali family, but was brought
up in Delhi. | studied Science in Lady Irwin Schawmid then pursued chemistry honours



in Delhi University. | was taught by some excelléaachers. Dr. V.M. Khanna, our
Physical Chemistry teacher in BSc, gave us tougigasients with unusual problems,
and subjected us to open-book tests quite earBmImost indebted to him for my
foundations in science. Amongst my family, my fathey have objected to my going to
Mumbai, but he was all for higher education andueer. My husband has been a tower
of strength and support. He actively discouragedfiomn traditional homely activities
such as cooking and encouraged and tolerated neyaad talent with othet hobbies such
as photography or gardening. My elder sister intlzatted me into modern biology and
egged me to pursue science. Without her | may heen working in some chemical
factory, perhaps earning much more money, but degriof the thrills of biology
research and discovery.

Reflecting back on my career, | know that circumsé&s have played a major role in
my life. Balancing a home and a job is not easydovoman - even now. However
rational or scientific a couple may be, the woriwésunning the household falls on (and
are accepted by) the women. Since women multistask they go on with their jobs and
worries at the same time, while men concentratéheir jobs. To have women put in
their best in then jobs, it is necessary to take oh the family and those worries. Until
that happens, the representation of women in demgmptofessions will continue to be
low. It is important to note that the norms for ekkence are defined by experts
(historically men), who may not be sensitized tbheirent gender differences. By having
more women in policy making bodies, and more memlired in caring for home and
children, hopefully the norms for an excellent pssfional life will even out for the two
genders.

84. Meandering into astrophysics
Prajval Shastri

| was born a year after Sputnik. | grew up in thefussil town of Mangalore. One of
my sweetest childhood memofies is that of lyingeomat in our garden watching the
night sky: the Milky Way (visible those days (night meteors streaking across, and
human-made satellites slowly winding their way Yeén” the stars. Also a comet,
which | watched for hours, and painted, with ourngt tree in the foreground. The
cosmos fascinated me and | recall my disappoint@eabout age seven that humans had
not yet landed on the moon. Nevertheless, Yuri @Gagecame my childhood hero and
Valentina Tercshkova was a household name. | ofteramt of becoming a scientist
working on a spaceship.

My rationalist patents bought me several enchantimifrens’ science books. One
called Atoms had a lovely illustration of Rutherford’s expeant wherein a gold leaf
was bombarded with alpha-particles, of which a féwunced back”. So most of the
atom was in a small volume and the atom was mestlgty space! The beauty of that
experiment made a deep impression on me.

When | was eleven, my father had me rdadiromeda,a science-fiction novel by
Ivan Yefremov. It is a fascinating tale of spac@leration, inter-planetary contact and
different life forms, but also of a new “sociologydf deep and open relationships
between people regardless of gender, and withrihestakeable underlying belief in the



liberating capacity of science and technology adhe hand and in the inevitability of
equity for all people, on the other. Andromedatdoit me my Utopia.

As | entered my teens, my mother had me read Ewie'€biography of Maria
Sldodowska Curie, - of her solid intellectual adlves tenderly emotional partnership
with Pierre Curie. | cannot say whether the bodlkuenced my career choice. But the
vision of Marie sticking out as a female in hereswe class was stark, perhaps my first
eye-opener to the gender inequities of the sciemtibrld.

School had many teachers who in their own instmectand committed way
transmitted the joys of learning, whether in thehemtment of a history narrative, the
nuanced puzzles of Kannada grammar, or the funaith@matical logic. College brought
the need for choice: Science and Mathematics vetssi®ry and Political Science. |
wanted to study both. The clinching argument toosieothe former was simply that |
could switch later, but not the other way around!

Each of my college teachers was passionate aboait thby taught, and instintively
emphasised process over outcome, whether it waglipgzout a maths problem,
classifying a plant, measuring the Sodium doubtedissecting a cockroach. A love for
empirical work, in fact not seeing it as inferiordr even disparate from theoretical work,
is an ethos | certainly imbibed in my mofussil-toamilege; an ethos | distinctly missed
in my more prestigious later institutions.

By then it was clearly Physics for me - the fourmtal science, spoken in the
language of mathematics which | loved, and testablédhe ‘oh-so-fun place’ the
laboratory. Of course my naive childhood dream eddiming a scientist on a spaceship
had long faded. For one we were barely launchingcles into space! For another,
becoming a cosmonaut appeared to involve passingdh the air force, a military link
that | found unpalatable.

Entering the Masters’ physics programme at the almdinstitute of Technology,
Bombay was exciting. Lodged in the only womens’talhst was a thrill to find so many
there who shared my passion for physics or scieircggeneral. Flowing with the IIT
“physics mob”, PhD seemed the automatic next stegntered the Tata Institute of
Fundamental Research wanting to do experimentdeauphysics, mostly inspired by
my favourite IIT teacher P.P Kane. While teachihgttsubdiscipline, he opened up for
me the world of research. The idea that realisatiminequations in the laboratory were
not merely fun, but could actually he used to digcosomething hitherto unknown,
fascinated me. Encounters in TIFR, however, hadseeng astrophysics as standing
tallest as my choice. Little had | imagined thah@bby would actually turn into a
vocation! On the one hand it used cutting-edge rteldyy to probe the universe —
adding so many dimensions to the skyscape seeyirftydn a mat in the garden. On the
other hand, that skyscape was enormously compiexdt enchantingly amenable to the
laws of physics. | was simply floored by it all.

Having the late Vijay Kapahi as a mentor was amihegbest things that happened to
me. He sparked my interest in the workings of &cgalaxies, the most powerful objects
in the universe, driven by the gravity of extremeigssive black holes. Vijay treated the
puzzles at the centres of galaxies (indeed anythaagook up) with both passion and
playfulness, an approach which was truly inspiridg.was also completely gender-blind
in relating to students and colleagues, a rarigytand now.



Meeting my spouse, an engineer turned environmesdi@ntist, brought a shared
growth and exploration that led me to a far monéicad understanding of practiced
science than my childhood dreams had built. Ancalifiege friend recently recalled my
excitement in 1974 at India’s first nuclear “imglws’ - reminding me as to how naive a
believer | was then in “peaceful uses of the atomdeed in the religion that science and
scientists would lead humanity up the path to abund and equity. But ultimately,
science is a human endeavour, shaped by sociatgses, and embedded in its practice
are all the human failings. The outrageously lownbars of women scientists, in a
pursuit that pride; itself on being “objective”asclassic illustration of this fact. Fore,
how natural and unremarkable it is that other woraen passionate about physics! But
how equally naturally do colleagues see a womantimgrto do physics as doing it
primarily for “time-pass” until succeed in findiregspouse!! | await the day when rfor
anybody’s) gender would be only as important ag, s& taste in fiction. No wonder |
get wistful about the Utopia of Andromeda, for thealthy and openly warm
relationships between people regardless of gender.

Nevertheless, the dances of matter around masdack holes at the centres of
galaxies, with embedded magnetic fields formingyfiaoses that squirt at near-light
speeds, continue to fascinate me. These processaitent at every wavelength of the
spectrum, which means physical principles from ssva&ib-disciplines play out, making
astrophysics “the last bastion of the generalet”Ter Haar put it. It also means working
with telescopes on the ground and in space, bringiternational involvements and
making one part of a global but close-knit commynithe challenge of not having
controlled experiments to rest hypotheses addset@xcitement. The icing on the cake is
the use of cutting-edge instrumentation as welt@splex mathematical techniques to
tease out secrets from the depths of the univ@ilse.beautiful images catch the public
imagination, making astrophysics a great tool tapetiate a scientific temper.
Astrophysics is also a delightful vehicle in whitthtraverse life - a continual reminder
that we are scientists because we are lovers afenatho seek to understand her beauty.
Ultimately, the enchantment of watching the nigky n a mat in the garden is only
enhanced hv understanding its overlying workings.

85. At the interface
Somadatta Sinha

As a child | travelled widely because of my fatkettansferable job. This had an
interesting effect, because | did not have to gopwn the midst of strict social norms of
any one particular place. After my father’s untigndeath, we, a family of three women,
settled down at Santiniketan, which is known farattistic and literary environment. |
had the privilege of spending most of my formatiears in this place, where the
community encouraged academic pursuits over monegai ns, and nature-based
cultural celebrations wete part of the social falimi which children grew up. | also was
lucky to go to a school there, which was based agofe’s ideals of the free mind.

My mother told us, her two daughters, that whateweistudied we had to do well and
earn scholarships to continue. | liked the logiapproach in science and did well in
science. So with my teachers’ encouragement | cBomxce in high school. Reading



about scientists like the Curies, who dedicatedr tlife to solving scientific problems
despite many obstacles, inspired me greatly.

I had no second thoughts about pursuing an undirgta, and then a postgraduate
course in physics after obtaining the top rankdho®l. We faced social and economic
challenges, and lived very .simply. The NationaleBce Talent Scholarship (NSTS)
went a long way to help me studies. My mother mheste shielded us from many
assaults, like well-meaning relative’s suggestlmat tguardianless” daughters be married
off early. This was possible only because of car@thsupport from my teachers and the
community. | remember that | never had new bookscimool; they came from seniors,
who were happy to help. The book grant that was phthe scholarship was of great
help. Generally a loner in college, | spent all tinye trying to excel in examinations, and
read a lot of science magazines and books borrénwadteachers and the library.

While a student, | wrote a few articles for Bengadience-magazines, as | felt that
science could reach a wider audience if availableir native language. | could attend
only two summer camps of the NSTS, and made lifgliorends there, some of who are
now renowned physicists. Since | came from a stoalh, the camps gave me a chance
to see how | compared with other physics students &ll over India. They also exposed
me to some excellent institutes of learning, gteathers and a research environment.
The only thing | was denied by my mother was goiagcollege in Kolkata. | hat
certainly was a defining decision, which changed lifey completely. It was a time of
social turmoil in Bengal. There was unrest all otrex world, with student uprisings in
universities in France and the U.S. and politicatsnn China, Cuba, and Vietnam.

The 1970s and 80s were very interesting times iense, as walls between different
scientific disciplines were increasingly being kked down. Studying physics, | came
across more and more physicists looking at thedvamld wondering how nature weaves
such beautiful patterns. | loved the intricaciestiod cosmic dance of the elementary
particles and the fields, which were understoo¢ animathematical equations and logic.
But at the same time | looked around and saw thpeshand arrangements of the leaves
and flowers, the symmetry in the body plan of orgars, and above all the endless
robust elaboration of all these over and overnreti

| crossed over from studying elementary partictesnacroscopic biological objects -
albeit theoretically-after finishing mySc | took this decision on my own, based on my
understanding of the nature of science of that tameé the time to come. To choose to
join a newly started course in Theoretical and Enmunental Sciences at Jawaharlal
Nehru University in New Delhi over Physics at ah for graduate studies was my first
step towards the interface between physics anddpoNobody really had a clear idea at
that time as to what theoretical biology meant, dn@andered around trying to
understand what | wanted to do. | wrote to thosesehpapers | had read, and then
travelled to the Centre for Theoretical Studiestla Indian Institute of Science,
Bangalore. Shuttling between JNU and IISc sevemés in the space of two years,
reading many papers, having lots of discussions waachers and friends, both from
biological and theoretical sciences, slowly guided to develop some ideas. | finally
stayed at JNU and carried on a programme to stesigldpmental processes in Hydra,
using both mathematical and experimental tools. fighly academic environment of



[ISc and the high quality socio-political environmi@f JNU influenced my life and way
of working. | learnt a lot from both places.

Though | had worked on models of arcadian rhythatdIiSc) and pattern formation
during development in Hydra (at JNU) for my thedisleveloped a general interest in
biological processes. Out of sheer curiosity | agapfor a position in a newly formed
institute in Hyderabad, the Centre for Cellular &talecular Biologym which | joined in
1983. One of the first institutes to staggragramme on modelling in biology, CCMB had
a highly developed work culture, strong emphasis aviginality and imaginative
thinking, and a very active group of young facudlpng with strong leadership. | was
encouraged to work at the interface of theory aiotby, and although | learnt a lot of
biology from my colleagues here, it has mostly badonely journey. The area was new
and it has been a continuous struggle to be aatdytéhe community, as | was neither a
traincd biologist nor a card—carrying physicist. tBli continued alone, with
determination to do what seemed to me a worthwliteleavour, although few
recognized its importance then.

It is only during the past ten years, with the sur@f activities in
genomics/bioinformatics in one hand, and evolutddra new sub-discipline called soft
condensed matter in physics on the other, that maotg theorists are getting interested
in biological problems, and biologists are becomingpre and more aware of
computational studies. For example, some of my vpotidished in 1988 on biochemical
pathway modelling has suddenly been noticed duthegast two years by people in the
field. What helped me sustain my objective to workhis interdisciplinary area is the
sheer wonder of the intricate designs in biologgatems at all levels of organization.
Will we ever learn how all this comes about?

| am glad that | lived in times that were interegtiboth scientifically and sodo-
politically. | am so grateful to my family, friendsd teachers for having encouraged me
to choose and continue in basic science, espeqhlgics, as my field of enquiry. The
tremendous surge of interest in understanding ediyrusing all possible approaches —
experimental and theotetical -makes the pursusicegnce very exciting now. Sometimes
| wish that | could start my life in science now,that | could study physics again and try
and understand the codes of life using physicalcgples.

86. Empathy, not sympathy
Sudeshna Sinha

Unlike a vast majority of women, | never really édc any strong gender bias.
Consequently my story is not one of leroic strug@let still it's a story that needs to be
heard, as it underscores how the positive presehcertain people, such as parents and
spouses, in one’s personal life can aid professioifament.

| had the great good fortune of having enlightepacents. | had a childhood where
being a girl child was not an issue at all. My paseinsisted on very little, and believed
that |1 should (and could) figure out what was b&st me. With freedom came
responsibility, and at a fairly young age | learribdt | was fully accountable for my
choices.



| remember going with my father for counsellinglfd Kharagpur when | was about
seventeen. The counsellors told my father thatgpesh should opt for Kharagpur, as it
was closest to my hometown and they could droprigly“aheck, on me” as often as they
thought fit. My father firmly told them that | haskt my heart on IIT Kanpur and so he
would encourage rne to stick to my choice, unléstet was an academic reason to
rethink my decision. | remember the feeling of prigk having my decision respected,
even when weighed against the advice of the colamsgland also an overwhelming
sense of gratitude for having the parents | did.

When | went to IIT | was initially completely oveh&lmed by the gender imbalance. |
remember | had mistakenly first been alloted a raona boys’ hotel, because | had
forgotten to specify ‘Kumari’ in front of my namd! still recall standing in the
guadrangle with my luggage, besieged by catcalayipg that some miracle would
render me invisible! | was the only girl among fbety students in my section. It was a
lonely and tense time, but those difficult initisars lent me a certain toughness, which
came in handy later. | learnt to depend on my ogsources completely, and though |
made many mistakes, | also learnt to bail mysetfafipotentially damaging situations.
And most importantly, | had learnt to acquire “mmal blinkers” to help me get on with
my life just the way | wanted to live it, regardiesf pressures from outside to conform to
certain patterns.

In TIFR | met Kapil, my husband of two decades, amaneeting him | was plain
lucky. He understood me well enough (perhaps b#tter | understood myself!) to know
that | would be deeply unhappy if my professiornf@ Wwas unfulfilled. | am grateful to
him — for never leering me give up. To him it wasportant that we both had equal
opportunities for professional growth, even if “affumplied less than the best that was
on offer for him.

Often a turning point of women’s personal and pssienal life is motherhood. Since
timing is the single-most important factor in balesxg motherhood with a career, we
tried to time the expansion of our family as bestwe could. | suppose, ideally, one
should have a faculty position before startingraifa | didn’t quite manage that (though
| was close). | remember going for a job talk wiheras carrying my daughter. | wore an
umbrella-cut kameez to disguise my growing girthivas afraid that my impending
motherhood would render me quite un-employableéd Iget that position however, and |
like to believe that my employers had realized thaas pregnant (inspire of my tent-like
attire, or perhaps because of it!), but still thioulgwas worth hiring.

| enjoy motherhood in a way | had not even imagimpessible. | treasure our
daughrcr, and | am grateful for her in my life. Babdtherhood, especially in the first four
years, did make demands on my time in a manneing#dise had done till then. | took a
complete break for eight months and even when Itvack to work, so much of my
mental and physical energy was centered around awglder that there was some
inevitable slackening of my academic drive. Forftret time in my life, my time was not
entirely my own. There were occasions of conflietieen career demands and needs of
my daughter. At this stage, the key to sustainiognes reasonable level of academic
activity was efficiency, discipline and time-managmt. | remember | valued time in a
way | never had before! Arguably | was not as patishe as | should (could?) have been



in this period. But | reckoned viewed in the pedppe of a working life spanning four
decades, this dip of professional energy for ayears was not that significant.

There is one last observation | have: while | @dislong professionally in my early
thirties, | did feel a transition in the attitudéray peers when | was approaching forty.
There was a subtle (and not so subtle) shift fn@ating me as a younger colleague they
enjoyed hanging out with, to a serious competitothie work place. | often heard my
productivity dismissed as “she just writes manygraf) and my several single author
papers seen as evidence of some kind of “inalidityollaborate In all honesty | am not
entirely sure it has to do with being a woman, jpeithaps this is how a “glass ceiling”
manifests itself in academia. In a sense, the ddl@woman as competent, organized and
hardworking is easily acceptable, but brilliancel amgenuity is not natural to her image.
So it is most crucial to hold that ccntte of sedfief steady. And it is impottant not to
care too much about what other people think.

| am acutely aware how much could have gone irra@blyonrong at every stage of my
professional life. And so | feel incredibly luckg have the wonderful parents | did, and
later on a truly supportive husband. They provides with that little bit extta strength
one needs to stay afloat in severely gender imbathwork environments.

Lastly, for all those men reading this, perhapbded, brothers, husbands or teachers
of women scientists, | would just like you to rentemn that what women want in their
professional lifis exacrly what men want. Women need empathy notpaghy, and a

true acceptance of the fact that there are probi@wher differences between women in
science and men in science, rhan between mendancgand men not in science.

87. Like mother, like daughter
Purnima Sinha and Supurna Sinha

The most significant influence that led me to persgience has certainly been my
mother, Purnima Sinha (n'ee sengupta), a physitistfirst woman PhD from Kolkata
University in Physics. She had the great privilefjevorking with Prof. S. N. Bose, the
discoverer of Bose statistics and a product of Bleagal renaissance. Infact, he had
insisted that she fabricate her X-ray equipmenmfisrratch. She did this from surplus
army equipment which was sold as sctap on the &blogpof Kolkata after the Second
World War. [SeeBox where she has reminisced about her experienceoiiing with
S.N. Bose].

After her PhD, she worked in Biophysics at Stanfdrdversity, U.S. on the ‘Origin
of Life’ during the year 1963-1964. This work wak the interface of biology and
physics, studying sttuctures involving clay anddsagppearing in the DNA double helix.
She worked at the Geological Survey of India ardiC.Bose Institute For twenty years
after that she worked at the Central Glass andrierResearch Institute on physics of
ceramic colour. She is now retired and continuepdpularize science by translating
books like Schrodinger’s ‘Mind and Matter’ and Kameéskii's ‘Unravelling DNA: The
Most Important Molecule of Life’ in Bengali.

Let me flash back in time and take a look ar thmilfaatrnosphere she had grown up
in. Her father Dr. Naresh Chandra Sengupta was rstitotional lawyer and a



progressive writer who had written over sixty fibeoks and several essays in Bengali
as well as in English, some of them on Women’s Btlan. Many of his novels centered
around themes related to emancipation of womerhadean overwhelming influence on
the family.

Around the middle of 1951 | started working on nmpRvith Prof. S. N. Bose at the
Khaira Laboratory in Kolkata. He advised me to gamut an investigation on the
structure of clay from various parts of India. Heggested that | could use techniques of
thermal and chemical analysis along with X-ray smamng and also suggested that |
fabricate my own X-ray tube of the Coolidge kindlsat the parts could be dismantled
and put together at will.

At that time about ten of us were involved in expental research at the Khaira
laboratory. Each of us used to fabricate her/hisnawstrument according to individual
need. This was an unwritten rule in our laboratdhye more experienced research
students used to initiate newer students in thidemaf doing research and Prof. Bose
would routinely keep track of the problems we faicethe lab as well as our progress.
There was constructive cooperation between felltwdents and people working in
related departments. We all enjoyed the exciteroérdoing science in this manner.
Because of the desire to hasten the pace of deseggarch there has been a trend towards
buying easily available expensive imported equigménwould have perhaps been
possible to develop a much more self sufficient emafident scientific culture in the
applied sciences in our country — in spite of tlwsver pace - if the ideal set by Bose
had been followed.

The high voltage transformer used for our X-ray ipment was fabricated in the
applied physics dcpattmenr of our university. Wd pat together our X-ray equipment
from the from the World War 1l surplus gatheredthe lane behind Dr. Bidhan World
War Il surplus gathered in the lane behind Dr. BadiRoy’s house. The rest of the parts
were put together at the workshop in our department

Our efforts in the X-ray laboratory finally led t complete classification of about
fifty clay samples into categories like Kaolinitglontmorillonite, Illite, Vermiculitc,
Chlorite and so on. The results of this investigatwere put together in 1955. In 1956,
Prof. Bose retired from Kolkata University and wid turther detailed X-ray studies of
the structutal characteristics of these clay sarmpie collaboration with Prof.
Kamalaksha Dasgupta.

Since that time years, many publications on X-naglgsis of clay samples have come
out of the Geological Survey of India, Central Glaand Geramic Research Institute,
Indian Institute of Technology and many other tngtis. Few will realise that it was S. N.
Bose, one of India’s finest theoretical physicistho first initiated research in X-ray
based structural analysis of clay samples fromedéffit parts of this country.

The photograph shows Purnima Sinha (nee Senguta)S~vN. Bose and P. A. M.
Dirac during Dirac’s visit to Bose’s laboratory the mid 1950’s when Purnima was
doing her PhD research with Bose.



Purnima Sinha

His four daughters, my mother who is now 80 andthrge aunts pursued Physics,
Economics, Mathematics and Chemistry. This sigaificthrust on foeussing on higher
education tor women had percolated to the nextrgéina as well. Among my maternal
cousins thete are several women scientists pursMiatihematics, Molecular Biology,
Statistics, and Medical Sciences and so on. Comeseigy | grew up with a perspective
which | now realize, is significantly different frowhat most people grow up with. My
world view has been shaped by these exceptionatigneipated women and | have
grown up to believe that such women are the notherahan the exception.

Coming back to the present and the nuclear farhidy t have grown up in, | have
been very fortunate. My anthropologist-artist fate@d my mother who has been as
much of an artist as a physicist, had fosteredtiamosphere for my sister Sukanya (now a
physicist at ISI, Bangalore) and me, where learnumglerstanding and creating were an
integral part of our lives. Visitors at home inohad poets, theatre personalities,
fllmmakers like Satyajit Ray, visual artists, muaits and scientists like Nirmal Bose, my
fathers mentor and Satyen Bose, my mothers mdntany younger years | had as much
interest in the Fine Arts as in Mathematics. At leowe had access to a large collection
of excellent Physics books which my mother usedstody. However, my real
appreciation for Physics as a subject with a unlgaad of logic and connection with the
natural world happened a bit later. During my pné+arsity years Anjan Dasgupta our
Physics teacher in South Point High School, Kolkatsowed many of us what this
beautiful subject is all about.

| left India and joined the Physics departmentyat8use University for a MS-PhD in
Physics after completing my BSc in Physics in Indisound the end of my course work
at Syracuse | increasingly found theoretical cosddmmatter physics as a more attractive
subject to pursue because of its greater connctiwi experiments compared to High
Energy Physics or Gravity. My teacher Ranjan Bloatigya and my uncle Shyamal
Sengupra have had a definite influence in my makinig choice. A theoretical
condensed matter physicist named Maria Cristinachti joined the Syracuse Physics
Department and she was a natural choice for angsgaide for my PhD.

Till the end of my PhD. years, my experience inngoPhvsics has been very-
positive. All my teachers, as well as my fellow d#ats across gender have been
encouraging and have often appreciated my styllowfg Physics and my point of view
in solving problems.

In my later years | have grown to admire Cristinasurage, doggedness and
motivation in her pursuit of science balancing Heal identities as a scientist and a
mother. | did not appreciate these issues untilhmiater when | faced gender based
discrimination myself. One great source of insparatduring my PhD years was Rafael
Sorkin, with whom | worked on a paper on quantuffudion. His penetrating mind and
open minded thinking in Physics and beyond hastlgredluenced me. During my PhD
years at Syracuse | met Joseph Samuel, a thedrptigaicist whom | married later.
After my PhD | had got postdoctoral offers from &pe, the United States, TIFR,
Mumbai and IISc, Bangalore. | chose to join IIScaapostdoctoral fellow because my
research interest was closer to the research fatictie Physics Department at 11Sc and
also to be with my husband. My husband and | haaa Physics as one of the most



important links which bind us. Our daughter Roslvhb was born in 1996, also shares
our enquiring spirit. What has kept me going in $tby against all odds is the support of
my husband and my parents in law.

So far | have emphasized the positive influences @ot dwelt upon the negative
experiences that | have had during my pursuit ofsRis as a career. Unfortunately there
have been many obstacles in my efforts to estaligbelf as a research scientist. The
discrimination that | have faced has been maingmfrthe male dominated scientific
establishment whose prejudices influence both med aomen. | have faced
discrimination from other women scientists whichs haften been as bad as the
discrimination | have faced from men scientists.eiver | have tried to have a rational
discussion on this issue, | have come across disraiseactions. One typical reaction is
“Well, men suffer discrimination too”. This is hdyda justification. It would be like
using Casteism to justify Racism, or the other waynd.

| chose to be a scientist. | chose to live and workdia. | chose to have a child and a
family. If the Scientific establishment choosegliscriminate against others like me, they
are losing about half the brains that this couptgduces. | his is a natural resource India
cannot afford to waste.

88. Exploring nature’s secrets
Satyavati M Sirsat

As one puts pen to paper to write about oneselgnisv and impressions from
childhood onwards well up. After my birth in Karaeimd our wanderings through many
countries following my father's shipping ventures)y parents — both staunch
Theosophists — sent us off to the Besant Memogab8I! of Drs. George and Rukmini
Arundale. Rukmini had brought about a renaissaric@noient Indian art and music at
Kalakshetra. During my early teens, | read a fadoig book by Paul de KruifThe
Microbe Hunter which left a lasting impression on me. Along vformal education, |
also had the advantage of a cultural heritage.ntweBombay and obtained a degree in
microbiology from St. Xavier's College. My firstdé through an optical microscope at a
smear of a mixed gram-positive and negative cultfrenicro-organisms gave me an
emotional thrill I can never forget.

The day after | graduated, | found myself, withouich reflection, outside the office
of Dr. V. R. Khanolkar, the chief of laboratoriemnd chief pathologist at the Tata
Memorial Hospital for Cancer and Allied Diseases®. phone calls, no appointment - |
just stood there waiting to see him. After a twashwait, he called me in and we had a
long chat. | did not realize that this was his vadyinterviewing the young. At last he
asked me whether | could manage all that he h&ddaibout. “Of course!” | said with
the arrogance of the young. So began my life iarsm!

Dr. Khanolkar was a Renaissance figure — a manasfynparts - a physician with an
intuitive scientific bent a lover of art, a lingtignd a scholar in the literature of many
languages. | acquired a broad-based scientificatnstic vision from him.

In 1948, the Ministry of Health, Government of laddecided to make the department
of pathology at Tata Memorial into a full-fledgedariel Research Institute. From a
senior doctoral student | became a founder-memb#reonew research centre. Three of



us were sent abroad to bring back the newly estaddi techniques useful in Biomedical
research — genetics, tissue culture and electrocrosgopy. Along with the
methodology of science, | imbibed the scientifidtute so vital to modem bio-medical
research | worked and learnt in the labotatoriestafwarts of science - Hans Selye,
Albert Szent-Gyorgyi, Linus Pauling, Alex Haddowh&les Oberling, and William
Astbury.

| came back to establish the fitst biomedical labaiy in uhrastr Lie rural cytology
and diagnostic molecular pathology. Students fldcke the centre, which became
globally famous for its work. In my laboratory, waudied the ttansformation from
normal to abnormal cell membranes and cancer, ipmaitcomplexes and the secondary
spread of cancer, viruses and haematological, tesas nasal cancer. Our main stress
was on otal precancer -leukoplalda and oral submsidtbrosis — and frankly oral
cancer rampant in our motherland due to the habiinge-based paan and tobacco
chewing. Students who were ttained in the laboyagmt more than formal scienrific
training. When Bombay University started undergedduand postgraduate programs in
Life Sciences, it was a real boon!

| was always aware of the teeming suffering hunyaimirthe corridors of the hospital.
Besides electron histochcmistry, immune electioarasicopy, electron auto radiography,
cryoelectron microscopy, we were aware of the huasgect of our work. Life science
and the terminal ity of cancer patients led metéotshe Shami Avedna Ashram (Sadan)
- India’s first hospice, of which | am the foundrrstee-counselor.

| have already explained how romance and realityde initial impression on my
young mind and took me along this path. As to mentmy first mentor was my father.
A scholar by nature, he started life as a profes$d@nglish at St. Xavier's College but
shifted to shipping. He was a voracious reader, ai@&hnskrit scholar. He passed these
traits on to his children. He was also an authoy. riventors in my scientific life were
first, Dr. Khanolkar and, second, who mattered \a&gply to me, my husband Dr. M. A.
Sirsat. Although there was a large age-differeneéwéen us, he was my friend,
philosopher and guide. He was an internationallywkm onco-pathnlogist. He was deeply
versed in the transition from normal to diseasasggeeially in neoplasia and malignancy.
He was a very popular teacher of young aspiringgagists. Whenever | had a problem
with the complexities of this dreadful diseaseshked it with patience and affection. It
was a wonderful partnership. He was a deeply stippoguide of my research and was
very proud of my professional achievements.

Did | ever feel |1 would like a change of career? Never! | could not and even now
think of change in profession. It was not a jobyés a life ofSadhanaand Tapasyain
the laboratories of Tata Memorial Centre, and idd#e world. It has been a “love-
affair” with the work | did and an active emotiorige with the knowledge | gained,
which | passed on to hundreds of students all lmdia and South East Asia.

Although retired, | still work as chairperson oktfiata Memorial Centre’s medical
ethics committee. | worked for 17 years with theaBftiya Vidya Bhavan Ayurvedic
Centre on ancient insights and modern discoveNBsknowledge of Sanskrit proved
invaluable. | worked on a project on Cancer Nosplofjthe Vriddhatrayi — Charaka,
Sushruta and Vagbhatta. It is mind-blow-ing howlyfuthese ancient scholars’
descriptions tallied with modern ones. They hadt Jawwledge of different tissue



tumours and their biological behaviour, benign malignant, bone and haematologic
cancers. Their only tools were close observatiorthel human body, the deceased
individual and their intuition.

A few final words to young aspirants: Do you wam honouted label of a scientist?
The tenets of life are strict! Be honest to vourkvand true to yourself. Be disciplined.
Never disparage the work of your fellow scientifs.observant - never distort your log
or show records to fit a preconceived theory. Aballglife is to learn - so learn, learn
and learn! You are on the greatest adventure -oexigbn of nature’s secrets!

89. Researching malaria in the developing world
Sarala K Subbarao

| was born and brought up in Secunderabad in a Isddss family that valued
education highly. Myparents were formally educated only up to middleost, but they
gave all six of their children the best educatibmthe early 1960s, when girls in our
community were not even allowed to ger a bacheldegree, my father encouraged me
to join the master’s degree course and supportefinauecially.

My career in science started at the undergradeatel Where | had three majors—
botany, chemistry and zoology. Organic chemistrg wegy favourite subject and zoology
my least favorite as it involved animal dissectiolngnically, | had the highest score in
zoology and | got into the MSc zoology programmegraduated in 1964 with a
specialization in helminthology. My formal exposueegenetics was in the final year of
my undergraduate studies. | was fascinated by Mentaws of Inheritance and their
predictability on the phenotypic characters inphegeny and the double helical structure
of DNA that is responsible for the systematic irtla@ice of characters from parents to
progeny. It wa.s around the same time that the N@fze in Physiology or was awarded
to Watson, Crick and Wilkins for unraveling theustiure of DNA. All these factors put
together made a lasting impression on me and edpine to study genetics further,
though the opportunity to do so did not presemdfii;mmediately. After my MSc | taught
zoology to undergraduates at Osmania Universityersfad.

In 1967, | got married and went to America with mysband. There | got a chance to
work with Professor John R. Laughnan, a distingetisborn geneticist. The topic of my
doctoral degree dissertation was “The nature amgitbaty of breaksites in the long
duplication of X-chromosome following X-irradiatinCytological analysis of the
exceptional offspring from stable line after X-dration indicated that the breaksites
corresponded to those that occurred in exceptiofigibring produced spontaneously in
related unstable lines. This finding supported tiypothesis that the breaksites were
heterochromatic in nature. The difference in theataiple/stable strains in producing
exceptional strains was considered quantitativeerahan qualitative, that is, the amount
of heterochromatin present at the breaksites. Tdtiessy phenomenon may be best
explained by involving the role of transposabievetats.

Our first daughter was born in 1970. It is aftee stas born that all my experimental
work for the dissertation was done. | obtained rogtdral degree in Genetics in 1973
from the University of lllinois, Urbana-Champaign.



Soon after we returned to India, | got an Insechéheist’s post in 1974 in a World
Health Organization (WHO) Indian Council of MedicResearch (ICMR) funded
Genetic Control of Mosquitoeproject in New Delhi, where | worked ofutex
quingnefaciatus,a filaria vector, to resolve the variations seentliie cytoplasmic
incompatibility/compatibility between Indian and fépean strains of this species. My
research in malaria started in 1975 when the praggedf was shifted to the newly-
established ICMR institute - Malaria Research Ger(MRC). Delhi. | worked on
genetics of phenotypic and biochemical markers ifidreritance pattern and linkage
analyses, chromosomal aberrations, insecticidsteegie patterns etc. in malaria vectors
and polymer phism in malaria parasite antigens.

My major contribution to malaria entomology has meenraveling the unique
biological/taxonomical phenomenon prevalent amongopheline species i.e.
identification of morphologically similar but repioctively isolated biological species
within morphological taxa. Using genetic and cytptal analyses, five sibling species in
Anopheles culicifacieand three species lnopheles fluviatilisvere identified while in
Anopheles stephensnlv ecological variants were found. These thredans vector,
together transmit to about 90 percent of malarildia. Our extensive field studies have
shown that the sibling species have distinct digtion pattern in India. Furthermore,
variations were found in resting habits, feedimgetiand place of feeding, preference to
feed on human or animal hosts, susceptibility téane parasites, malaria transmission
potential and response to insecticides etc. amuomgibling species.

These variations suggested that malaria contrategjires have to be planned carefully
based on the prevalence of sibling species in @a. dihe identification method used for
the sibling species to study the biological vaoilas was species specific diagnostic
inversions readable on polytene chromosomes. Ruetivas a need to develop simpler
diagnostic assays for field use in malaria confrogrammes. This need has necessitated
the establishment of biochemical and molecular-gemeboratoriei at MRC, and simpler
PCR-based diagnostic assays have been developed.

The opportunity to lead research that is relevanthe national health program has
been very gratifying. Twenty-five years of reseaiohthis area have given me an
opportunity to train and guide younger colleagued gesearch fellows, many of whom
have obtained doctoral degrees, and also post4@dbdilows. In recognition of this
research, the World Health Organization (WHO) desigd the Malaria Research Center
a “WHO Regional Reference Center for the Identtfara of Anopheles culicifaceand
Infra-specific Variations”.

Though my research has been appreciated and seg@gdmyrtcolleagues and superiors,
day-to-day difficulties when carrying out reseamgRre annoying. It was not easy to
accomplish research objectives maintaining resestanidards. Organizing and planning
in the lab, procedural delays in getting reagdiatk of optimal infrastructure, frequent
power breakdowns that led to wipiogT of mosquito colonies that we reared for years
were all a part of day-to-day problems. | had tbipdong hours not only in the lab but
also at home while taking care of growing childweho had many needs even though
they were very cooperative. It was my strong desireontinue research that is of social
relevance, cooperation of the supporting staffhatlab and of the family at home that



helped me achieve my research objectives. | mastadd that never was | discriminated
against in my career because | am a woman.

In retrospect, | can now say that | do not regeetifig declined job offers that | had in
the Unites States in 1973, when | decided to coack bo India to pursue research.

From 1975 to 2003, | worked at the Malaria Rese&ehtre, retiring as Director. |
am a Fellow of the National Academy of Sciencedalfdbad; Indian National Science
Academy, New Delhi, and the Indian Society for Maaand other Communicable
Diseases.

90. Science and music: A harmonious jugalbandi!
S Annapurni

| studied in the Government Moyan Model Girls Hi§bhool, Palakkad where | was
born in a conservative and traditional family. Mgrents, professional musicians, were
very keen that | should come up very well in acadsras well as music. | am their only
child and since | was born after eight years ofrthmarriage, they were quite possessive.

My neighbor, a retired teacher popularly known B&ifthy sir”, took a keen interest
in guiding and helping me. Initially | used to bery scared to approach him, to the
extent that at times | used to avoid coming ounhgfhouse, fearing that he might ask me
some questions if he saw me. This fear slowly ¢ieaped once | started talking to him.
He used to give me small math problems and chatlamg to solve them. Though
initially | disliked them, slowly | began to enjogolving the problems. This was of
immense help to me in my early school days, whidalised much later.

| did not take studies very seriously till the hirdtandard. Somewhere in the middle
of that year, | decided that | had to secure higitks if | wanted to continue my studies
in a good college. | thought that there had to lwrento life than getting married and
looking after my family. | understood that this shlbnot be the one and only aim in life
for a girl. In order to do something more or diéfet, | had to study well. This prompted
me to concentrate on my studies: till then, | did Imave any particular aim!

| used to sing well and | knew | would do reasogalskll in music. | used to like
science and maths but did not like languages eraliire. One has to use thinking skills
to do science and maths. Fortunately Murthy situeealways encourage me to think by
giving me math and science problems. Closer teeit@ms, | realized that | would have
been better prepared for the exams, if | had pumore effort. This was my first
realisation that there was no remedy fora lackreparation! | felt really bad and decided
that as far as possible | would never make a simmiatake again.

In the tenth standard, | worked sincerely, but deenands were extremely high. |
thought | was doing my best, but my friends wergipg in many mote hours. | was also
participating in music competitions at school aneven represented my school in the
state level competitions. When | returned with $keond prize, | felt good about it. But
Murthy sir, ftom whom at that time | was takingtion was angry. He was right, as the
mock exams were just round the corner. After twétjout wasting any time, | made up a
schedule for my preparation for the examination®llbwed the timetable strictly and
studied or revised the required portions before ¢kam. | did not allow myself the



luxury of deviating the slightest from the schedudace | knew | had no choice if |
wanted to do really well. When the results canveas the topper!

There was no looking back: 1 knew | could do it #wvanted to. | joined the Gouwt.
Victoria College, Palakkad, for higher studies. dulhd not study every day, but made
sure that | read the chapters before they wereredvia the class. In preparation fot the
twelth standatd exam, | again prepared a time tlbleevision. Unfortunately, | was
stricken down with chicken-pox and had to stayané fot two weeks at a crucial time. |
could not concentrate because of high fever. | gldnthe timetable and revised
languages during the time when | was sick. By itheetl was better | moved on to
revising maths and science. | did well in the exatnghe extent that | got the highest
marks in maths and science in the college and ske@rk overall.

Most of my friends, including the topper, joinedgareering courses. Nobody liked
physics, and most of my friends who could not gihigsion to engineering enrolled for
maths, Again. | wanted to do something differerd &took up physics, instead. | really
loved it, because it combined maths and science.t€acher, Mr. Sudarshan Kumar
allowed us to spend extra time in the labs underptietext of testing the equipment. He
taught us the right way of doing experiments witbgsion, encouraging us to record the
actual readings or measurements we observed. s$etheadings did not lead to the
expected values or answers, we had to think ofilplesseasons for the difference rather
than record ‘expected’ values. This was a verydasd important step to think like a
real scientist. These two teachers were responfgbiaspiring me and introducing me to
the exciting world of science.

| went on to do postgraduation in physics in thmea&ollege. All along, | was getting
trained in Carnatic classical music, including Voaad violin. When | was doing my
postgraduation, | started giving violin performasioa stage. | got married though | was
not keen to get married; | had to fulfill my parentvishes. Also, all my friends were
married by then. | had to re-schedule my life afterrriage, to combine my studies with
the responsibilities at home. | joined the Indiastitute of Astrophysics (llA) for the
PhD. My husband was all for my continuing my acagsmbut it was up to me to
manage the house and my thesis. There were times itould not complete my work
within the available time. | pulled along, at awséy pace, | realised that it would be easy
to abandon something, hut one could save it byinguth a little additional effort so |
decided to carry on with my studies with that aiddil effort.

In the middle of my doctoral studies, my husband wansferred to Bombay. We
discussed the options and finally we decided thmdy ony husband would relocate to
Bombay. | moved into the hostel at my Institute ahtinued with my studies and
research. My in-laws were living in the same cityl @xpected their daughter-in-law to
be present at family functions. When it was timemate my thesis, | concentrated on
work alone for six months. My thesis supervisopfHRam Sagar was very supportive
and understood my situation. | am extremely thantkfinim. He made it clear that it was
my responsibility to make progress though | co@tmy own pace. After my PhD | had
a daughter. | took a break for almost one year afie was born, but continued to keep in
touch with the scientific developments from homeb&quently | joined IIA as a post-
doctotal fellow although | had offers of postdoetdiellowships from a few institutions
abroad. | decided to continue at IIA in order toviith my family and at present | am on



the faculty of the Indian Institute of Astrophysit¢$ave supervised many post-graduate
students for theit summer projects and guide PhiDesits in their research. | now have
two children who are both in junior school. | conte to play the violin in music concerts

although | have to try hard to find time to pragti$ also continue to learn — one can
never be a perfect musician!

In addition to helping them with their homeworkelath my children music. | try to
encourage their curiosity with small interestingqas of information almost every day. |
enjoy doing all the three, research, music anditrgj in addition to looking after my
family. | think that women have the right temperamér multitasking and enjoying
what they are doing. Maybe | will contribute a véiny bit to science, but | feel enriched
by my opting for science. | think this was the tatnpoint in my life.

91. A freedom to question...
Sumati Surya

I must admit that | found it odd when asked to gtpiece on my time as a physicist.
My contributions to physics are modest and | havedl through fairly unremarkable
times and circumstances. What justifies the writhighis essay then, is the ‘odder’ fact
that being a woman physicist makes me unusual.sl beein into a middle-class family
which was well travelled and broad- minded. My pésavere the primary source for my
education until | was about nine years old; my keas mostly inspired me with fear. My
mother and | would sit together in the afternoond sould read, draw, or look over
lessons. An early memory is of her using an arrbkatoris to explain the idea of
multiplication. My father travelled considerablyutbwhen in town worked out of an
office at home. He gave me puzzles in arithmetid taught me tricks and ways to
rationalise the multiplication tables. This intration to basic numeracy influenced my
enjoyment of mathematics during my school yearscaBse it was done in a relaxed
atmosphere | never viewed it as any different frplay. | also had access to an
assortment of popular books in science bought fgrotder brother. | read them with
curiosiry and only partial comprehension.

By the time | was nine, | had decided that | hadneed for a God. | reasoned that
there was no room for a heaven in the solar syséem,hence no room for God. My
mother, herself a believer, handled my queries tifedly by telling me to seek the
answer for myself Years later, | realised that rathér was a confirmed skeptic and
agnostic. | think this freedom to question playedlk in my growing interest in the
natutal world. When | was in middle school, my nesttby then an active journalist and
writer, took special interest in my basic sciendaaation. When | was in class six, she
along with a young and enthusiastic teacher, tea@dlan excellent book on basic science
by Ekalavya from Hindi into English. It brought tewok knowledge into the tangible
world and made our science classes very excitimygoAt home, my father, an electrical
engineer, would patiently explain how simple howdélgadgets worked. | didn’'t always
understand, but yean later found that stored memseful.

During high school, my interest in science, andgutg/ in particular, was heavily
influenced by my older brother, who had himself s#o physics as his major in college.
His discussions with the family about things he heatl and studied opened up the entire



world of academia to me. Here, it seemed that amddcas an adult pursue one’s
interest’s single-mindedly without worries aboutreag a living! Until class ten, | also

had very good teachers who encouraged questionhargoyed listening to and reflecting
on their descriptions of the physical universe.

In my last two years of high school negative inflaes both from school and society
began to erode my confidence and motivation. Thexg a general perception that being
female was incompatible with an aptitude for sceeramd mathematics. | also felt
revulsion for the madly competitive atmosphere wofladian high school. My brother,
firmly confident of my interests and abilities, etyme to be more ambitious. This wasn’t
enough to bolster me and | finally ended up in@l@ollege, majoring in physics. The
experience of a mediocre curriculum and faculty eédsige disappointment and | wished
| had heeded to my brothers advice, if only to hewigable peers to converse with.

My undergraduate education was mostly self-taugit deepened my interest in
physics, though | didn’t actively think of it ascareer option. The path that followed
seemed only natural. This period of self-educati@s special because | felt no external
pressure and hence spent hours mulling and wortkirmugh basic physics. Although
naturally gregarious, | became a bit of a lonexdiflg my own company and that of my
family far more rewarding than what | found readiyailable at college. The following
two years were spent at an |IT a stark contrashyoundergraduate institute. | did not
appreciate the pressure, but | did benefit grefittyn exposure to both an excellent
curriculum and peers. It was here that | met myriithhusband, also a physicist. idea
feminist and is one of the reasons | continue tgllgsics today. Despite the travails of
living apart for several yean during our PhD andtgoctoral years, he has been steadfast
in his commitment to support my interests.

| did my PhD at Syracuse University under the gaa#aof Prof. Rafael Sorkin, who
became my mentor in the purest sense of that vibydhesis work was on the effect of
topology on the states of quantum gravity. It regghifamiliarity with graduate level
mathematics which | had to teach myself. This réléd my interest in mathematics, and
in a sense directed the course of my future releaBubsequently, during my
postdoctotal years | worked on mathematical aspafctgeneral relativity and quantum
gravity, and my collaborators included mathematisiaAfter several rewarding years of
postdoctoral research, | joined the Raman Resdasttiute, Bangalore, where | now
work on the causal set approach to quantum gravity.

| don’t think | would do anything important veryfiéirently! Of course, once having,
chosen a particular path, one sometimes wondersti@wthet paths might have been. |
do know that | began with the advantage of a supfofamily and that | have benefited
greatly from deep friendships through demandingge&im

92. Journey to success
Qudsia Tahseen

In Azamgarh Uttar Pradcsh where | was born, gigseanot expected to have careers.
At most they were supposed to be educated up totBAge capable housewives. | was
lucky enough to have enlightened parents who censitleducation of prime importance.
Being the oldest child in the family, | enjoyed raattention from my parents than my



two younger brothers. My father treated me more kson and many times | have heard
him arguing with my mother to let me study and togpress me to do household work.

| was always among the top students in school.n8eigvas my first love and | was
fascinated by the working of the human body. Inwief my calibre and interest in
science my father sent me to the Government Gtdlege. | got a nietit scholarship
after passing high school: this was my fitst auspis step towards a scientific career. In
view of my enthusiasm and good performance andirthied opportunities at Azamgarh,
my parents decided to send me to Aligarh Muslimvdrsity where i could easily get
admission on the basis of merit.

I learnt a lot while in hostel and the experieneeeggme a lot of confidence and the
ability to live harmoniously with others. Since ks away from my parents | tried to
focus on my work and not get distracted. | chosgagy as a specialization because of
my immense interest in it, thanks to my love fomaads! The scholarships | got in BSc
and MSc were of relief as | was conscious of spandiy father’s hard-earned money

| decided to go in for research and opted for nelogy as a specialization at the
Master’s level. The NET examination was introdudkdt year and | qualified for a
Junior Research Fellowship. | owe a great dealy@uide, Prof. M. Shamim Jalrajpuri,
who was an ideal teacher, very encouraging andastipg of my research endeavours.
He prompted me to strive for excellence. It wasMe advised me to start work on the
developmental biology of nematodes and | did mytalat thesis with dedication,
finishing it in three years. By this time | was med, and staying in a joint family. My
husband proved to be very supportive of my academieavours.

My first appointment as a faculty was in 1989 inmMém’s College, AMU even before
| received the PhD degree. The appointment cama esvard in recognition to my
academic skills but at the same time posed gredteciyges. Women’s College did not
have any infrastructure for research and it wasfeult job to teach at college and then
co carry out research work in the Department. H@reit was during this period |
bagged four young scientist awards including thadelndian Science Congress
Association (ISCA) and Indian National Science Asag (INSA), besides publishing a
score of papers in journals of international replty efforts paid off and | was
transferred to the Department of Zoology, AMU, B97.

Thereafter, | could devote more time to researcth add (in this regard) visited
Rothamsted, CABI, and University of Reading, BhtifNational History Museum
(England), Scottish Crop Research Institute (SoddaUniversity of Ghent, Belgium and
University of California, Riverside for collabore# research by availing Royal
Society—INSA Bilateral Exchange Programme; Rothachsinternational Fellowship
and DBT Overseas Associateship.

Encouraged by these collaborations, | submitte¢pgsals for funding which then
enabled me to procure some important equipmentefarch. For a long time after my
appointment, | had to decline guiding many studsise | did not have a laboratory to
provide them work space. | got an independent &bog only in 2003, about fourteen
years after joining service.

The new lab proved lucky for me. | published extegly, and my work on ncmatode
taxonomy got national and international recognitisnl remain the first Asian to receive



ONTA special award 2005 for sustained excellenc&l@matology. In addition to my
parents, | owe a lot to my two children who coopedgafully in all my research
endeavours. My daughter was only three years okehwlirst left for England!

Despite my responsibilities towards my family, ntyesice career has not taken a back
seat. | love to do science. If | had to do it aleoagain | would make the same choices,
with the hope that the future would more opporiesitand better infrastructure for
women in research.

93. A journey in the path of science
Thelma B K

| grew up in a different world - a world of innoa obedience, respect and
discipline. It was a world with limited opporturg, with almost no exposure to the
outside world; no career counseling, no managemreatiministration courses-no MNCs
or BPOs no mobile phones or the internet. One welsylto have books at home or at the
school library and the opportunity to learn frome@nelders, teachers and environment.
The family’s aspirations motivated children to delwBut, | know that if | had to choose
a career in today’s time and world, | would stédome an independent, free-living and
free-thinking scientist. How and why | became astist is not difficult tor me to relate
and | am so honored to share my path - my backgidine options | had, my sources of
inspiration and motivation - in this compilatiohjlavati’'s Daughters’.

| came from a pretty little town called Madikeritusted in the hills and valleys of a
heavenly place called Coorg, south of Mysore. | veased by a very loving, caring and
progressive family - which included my parents,ngi@arents and several aunts - in a
small house with a large backyard. My parents warsy government officials. My
grandfather was a highly disciplined, gentle yanfman who had served in the British
army and was an art teacher in a government sclaw. of my aunts was the first
woman to serve in the government office in Cooogkton the role of our mother and
teacher. In our household, there was no discringnatione between boys and girls.
Everyone was held to the highest standard. | bpgarary school at the age of 3. We got
the best education middle-class parents could ciftmcause, our parents repeatedly
reminded us, education was the one thing which @vetdnd by us.

I had no pressure from any teachet to pursue afgpgeld. | loved chemistry and
biology but had no chance to read about scientggorming well in out studies was the
only focus. The crucial moment came when | waslas<nine and had to choose which
stream to take: arts or science. Because scierentedayreater understanding and logical
approach, science was believed to be only for tlaén¥, arts for the dull ones. These
stereotypes worked their way into our mind as chiid

The evening before | had to make my choice, | told aunt that | wanted to rake
science. Still reeling from my performance and regts, she shortly responded, “you
should take arts because studies in science nedidatien, you are only interested in
playing, not studying.” The next morning, as soseritee school bell rang students formed
two queues one for arts and the other for scieSadly, | joined the queue for taking
admission in the arts stream. My craft and neediewsacher saw me and pulled me out
of the line. “What’s wrong with you? Why are youthis line? Go, join the science line”,



she ordered and | obeyed. | walked back home,dafoaface my aunt. | told her what
happened and what my teacher said.

In Class X, | was the only one in my school tofgst class in all four parts. The next
big decision was which subject | would take in eg#. My father wanted me either to do
Masters in maths or join the IAS, but my heart vedsewhere. It was my dream to
become a doctor to this day, the site of a doceating his patients fascinates me.

My family was supportive. | moved away from homel atarted college in Bangalore.
In spite of my lack of dedication, | managed to pasy exams with first class.
Unfortunately, | was still underage when the lim@me to fill our forms for medical
school. Everybody agreed that there was no poirdting three years to go back to
medical school. Upon completing my BSc, | decide@ursue masters in zoology.

While doing my masters, the head of the departrgaué me cytology as the special
paper, instead of physiology - which | wanted. Lldonot come to terms with their
decision and resisted dedicating to much to theseou constantly interacted with a
mentor and her students who were pursuing PhDaimad physiology. The energy and
discussions in her lab helped me make the finalsaectto opt for a career in science. |
decided to pursue a PhD in biomedical research.

Due to poor preparation, | did not get to do my Ritlany of my first choice schools.
| began my PhD at Delhi University. | moved everttar from home. | was a single girl
getting onto a train headed to a place where pespuke the language | did not know.

My obsession to do biomedical research led me tdPhiy mentor Prof. S.R.V. Rao.
The lab had a very relaxed environment and theigrass\d commitmenr to a research
guestion that | saw in my teacher made a lastingession. Prof. Rao spent long hours
at work, discussing not just the project at hand,dl other contemporary findings. He
nurtured a passion for scientific research and esighd the research process, rather
than the results. | enjoyed every moment in theratories and tried to learn as much as
possible.

| joined the Human Genetics Laboratory at the QChiks Hospital in Basel,
Switzerland for my postdoctoral fellowship. Becauswas in a hospital setting, the
experience was very satisfying. | returned to IneN@ntually. | decided to become a
teacher scientist so that | could inspire otheeswy Prof. Rao did. | joined the Genetics
Department at Delhi University, where | continuenork and serve even today.

The journey has been long but not arduous, becatisece is my passion and | enjoy
and cherish every moment of it. My commitmenr igmgeand unswerving, and even
today; | continue to discover my potential. | wallways cherish the trust and faith my
family put in me, as it was central to developigfidence early in my life.

So my path, perhaps nor unique, was a special btEnduck, determination,
opportunities and guidance.

As said by Guru Sri Sri Ravi Shankar, for our pragebe answered, the desire has to
be intense and the greater the intensity of theejdbe greater will be the gratitude; but
for the desire to become intense, time and neecegrered which ultimately leads you to
devotion. | have experienced this and while | amotied to scientific pursuit, | remain
ever grateful to my family, Gurus and Gods, whapglthmy path of life in unseen ways.



94. Joining the family business
Vidita Vaidya

| grew up on a the: of literature and science, myitr@at rm grandfather and granduncle
were Gujarati novelists and poets of repute, andoargnts, committed medical doctors
and scientists. These two career paths were alemosttural progression in the family
business, and given the struggle it took for mewtde this piece | believe | chose
between the two wisely! When my parents talk of childhood, the usual refrain is not
about whether | did well academically, or whethevds an adorable child, but that as a
four-year old observing a caterpillar dangling b/ awn spool of silken thread | asked
“how does it know how long the thread has to beitfto make a perfect little home?” |
am sure many children have said similar thingsthait my parents wear this initial proof
of my “scientific temper” with pride is perhaps eflection of the milieu in my home
growing up. Given this, it was very unlikely thawbuld end up an investment banker.

My earliest childhood memories are of long walkshwmy parents on the verdant
CIBA-Geigy Research centre campus in Goregaon, Muimihere | grew up. These
walks were a mini-discovery process for me andughoencounters with all forms of
insects, birds, flowers and the occasional fox smake began my interest in Biology. My
father, Dr Ashok Vaidya, is a clinical pharmacokigand my mother, Dr. Rama Vaidya,
is a reproductive endocrinologist. My parents, foaatheir 70’s, still continue to work
ceaselessly with a passion and motivation for seeift was through them that | first
learnt biology. In the 70’s and 80s, the Ciba-Geiggearch campus in Mumbai had a
critical mass of bright and dedicated clinical abdsic researchers. The beautiful
environs of the campus - lush greenery, old-wodddalows and above all withessing
often the enthusiastic scientific debates— lefiraelible impression on my mind

During my early years another key influence wasumgle, Dr. Akhil Vaidya who is a
molecular biologist, in the US. He used to visitftequently and would always bring
with him many books. One such book that he gifteche when | was thirteen was “The
Brain” by Richard Restak. That's when the pennypgex that in the recesses of the
brain lay the answers to my caterpillar questidnh@wv ants and bees communicated
with one another and how my cat had formed sudtit tgsociation to an earlier house
many years after we had moved. It was during tleisod of time that my interest in
Neuroscience began to crystallize.

At the end of my schooling, | was faced with mysfisignificant decision. | had the
opportunity to join medical school or join St. Xexs College in Mumbai, for a Life
Sciences degree. It was the latter that | feltvadid me to ask and pursue questions in
biology for the sheer fun of it. The Life-scienga®gram at St. Xavier’'s is unique and
faculty encourage their students to problem saxperiment and enjoy the process of a
broad-based education in basic life-sciences. Ansaimspent working with my uncle in
his lab at Drexel University in Philadelphia inttméd me to bench science and the rigors
of lab work and | was hooked.

After my undergraduate degree, | left India in 19862start my thesis work in the
Neuroscience program at Yale in the US. My thediisar Professor Ronald Duman
besides being a terrific teacher and thesis guide amentored my growth as an



independent scientist. It was these years that s@&renal in further shaping my interests
in Neuroscience and in parricular in the neurolgglof mood. Graduate school in the
US requires you to go through a rite of passagejtiadifying exam, which if you emerge
unscathed, allows you to begin your PhD work. Angtmgy qualifying exam committee
was Professor Amy Arnsten. She has had a lastiqgaétnon my view of how to
successfully juggléthe multiple hats a woman scientist wears —scigntientor, friend,
mother, wife etc. While | had already witnessed streggle main-women at Yale went
through to balance these multiple demands it wgsitant for me to see that it was
doable if one set ones own parameters rather timping through the hoops set by the
world. Amy sent me a card congratulating me aftemished mv qualifying exam. More
often than not the bells and whistles or flowenycoes are frowned upon in the world of
science, but that Amy marched to her own band Wes ¢o me from that fact that she
did not hesitate to tell me in her own unique wayctlebrate. While it was a small
gesture of Amy’s, it left a big impact, there is ecaokie cutter model of the traits one has
to have to be a scientist other than the abilitiyuty enjoy doing science.

It was also during my years in graduate schoollthat my husband, Ajit. Unlike the
other key people in my life, Ajit was not in anyagle or form involved in science — in
fact he is in the corporate world. His interestniy research and sometimes startling
insights into a research problem | am grapplindivkids been an important lesson to me
that a scientific temper is not the solitary puwief scientists. Ajit and | have had to pay
our dues by spending many years apart to follow awn career aspirations. After a
couple of years (together for a change) in the Uieng | did a post doc at Oxford we
returned to India in March 2000. | was returningrtdia, 8 years after | had left to join
the Tata Institute of Fundamental Research in Maitrds an independent researcher.

The past seven to eight years at TIFR have hatialues that every scientist in India
has to go through - rewarding, frustrating and hlimgbat the same time. The process of
setting up my lab, building the animal house, wgtigrants and guiding students has
been quite rewarding. | have enjoyed the scienfiéedom that | have been given at
TIPR. | am still at the early stages of my careed dave much to look forward to. |
know that being in India, at TIFR; will provide ntiee platform and support structure to
continue doing the only thing I've ever wanted wid mv life. Along the way | have
also contributed to the family-business by addingtloe latest member - Alina Vaidya
Mahadevan. Through her eyes | find myself residdogethe wonders of biology.
Motherhood has also served to rccmphasize how it@pbfamily, and in this particular
case my in laws, are, in allowing a working moth@rcontinue to wear the hat of a
scientist.

95. Being a scientist and a mother
Shikha Varma

| remember my father teaching me science when | avgsung student. He was an
engineer and always stressed the importance ofaidac He was an early influence on
my interest in science. Even though he retiredHgytime | finished class eleven, my
education, and that of my elder brother, remainegjompriorities for my parents.
Although my parents had mostly traditional valuesas always encouraged to study, do
well, and, most importantly, become independent.



| went to IIT Kanpur, in 1982 to do my MSc. The ¢kars and overall atmosphere,
although grilling, were highly motivating. Here,met many teachers who were very
supportive. Prof. G K Mehtas Course on “experimiemigthods” was really inspiring and
sometime after that | became sure that | wantedbtoesearch in experimental field. At
IIT 1 met Ajit Mohan, senior physics student, whdnmarried after finishing MSc in
1984 and later we both did PhD from Syracuse Usitsein the U.S.

For my PhD | studied the electronic structure dmelldand structure of thin mercury
films on silver substrate, using Ultraviolet Phatogsion Spectroscopy and Synchrotron
Radiation. | finished my PhD in 1990 and for postdoal work went to Case Western
University in Cleveland, and then to the UniverafyWisconsin at Milwaukee, where |
studied the core level photo-emission Spectrosadpmxides using X-ray photoelecrton
diffraction. In 1993, | went to the University oblifornia-Santa Barbara where | studied
the MBE and MOCVD grown quantum dots structure®\Bi¥ and STM.

My husband Ajit and | had a long distance marridge four years as we were
postdoctoral scholars at different universitieshie U.S. Now we felt was the right time
to apply for permanent positions in India and wehbgot offers for faculty positions
from the Institute of Physics (IOP), Bhubaneswarthe summer of 1994 we had a son,
and three months later joined 10P.

Fortunately, both Ajit and | got jobs at the samstitute. Knowing the problems of
several physicist couples, who work at differeratcels, | strongly feel that the unwritten
convention at many places of not offering posititm$iusband and wife together, even
when both are suitably qualified, is sapping adbenergy and motivation from young
scientist couples. These decisions are often guidedby stated rules but by the instincts
and misconceptions of colleagues who in most dagpgen to be male.

My early years at IOP were very difficult, tedioasd demanding. In the absence of
any experimental system that | had used up totitmat | learnt and started working with
the existing accelerator facility and the availabtechniques of Rutherford
Backspectrometry and Channeling. With a small ¢hiklv experimental set-ups and the
pressure to establish myself at a new institutionld have become insurmountable
without the support of an understanding husbandtnid to balance the sharing of time
depending on our professional requirements, whachrfe being an experimentalist were
sometimes more stringent. | could completely depamdim at all times. Without this
kind of strong support it would be very difficutirfany woman (since the support system
exists for men by default anyway), with small chéld, to continue without taking a
break in her career. Sadly, in the present scenaridiminishing job opportunities,
authorities, who mostly happen to be men, tendotwsiclet a break of a few years as
showing a lack of professional commitment, espBciahen they are considering a
woman for a permanent position.

As | was an experimentalist, my experiments woutdrorun through the night. Due
to the lack of characterization facilities at 1QPthose days, | also visited several other
laboratories in the country to conduct experimente first time | went for a conference
leaving my son at home, he was six months old. tlarshy domestic help for providing
some support with childcare was not always avaslabbr the first few months at IOP, in
the absence of any creche facility, flexible tinceeduling at work became essential for
us. Fortunately, the director at the time, ProfS Ramamurthy, was very understanding



and encouraging. At that time it fully dawned on hwav difficult it is to take care of a
child, while both parents pursue their careers.

After a few years, when the funds became availdbbeveloped a surface science
laboratory at IOP with facilities for X-ray Photeetron Specrroscopy and Atomic Force
Microscopy. Atpresent, | have three graduate students working mé. | find both roles
- of a scientist and a morher - truly fulfilling @dmewarding. | feel lucky to be able to
pursue the career | desired. At the same time | alss able to experience the deep
emotions of motherhood and the pleasures of rassicigld.

A policy decision .should be made to encouragehihieg of deserving couples to
permanent positions at the same place so that gadss of research career do not get
wasted on long distance commuting or the womarifgaieg her career (which happens
most often) ot severely compromising her careexeltas independence by taking pool
officership or a long-term postdoctoral positioranber husband’s place of work. Senior
women scientists shouid be involved in taking poliecisions relating to hiring norms
and should also counsel young women, at all stagesheir career prospects. Over the
years, | have seen several women whose drive toniescientists did not get fulfilled,
primarily due to early family responsibility, laak childcare facilities and absence of
strong support systems at home. Support of farsikyssential to sustain the motivation,
curiosity, imagination and desire in women. Busitlso essential for women with small
children to have access to good childcare faglitgrovided by the organizations where
they work, some flexibility in time schedule ancethupport and understanding of the
authorities.

96. My journey into understanding how cells andapigms are made
Usha Vijayraghavan

With biotechnology so much in the news these diaggay be difficult to appreciate
that for a late 70’s high school student a caredsiology was something not obvious. |
was born into a family with a surfeit of enginearsd grew up in an environment that
greatly valued education. Even so no women in myeadiate family had yet taken a
cateer path so it was not obvious that | would muhto be where | am. My aptitude for
science was evident from high school. | had exoelteachers who recognized my
eagerness to go beyond the ctirricu-lum and abolat vinattered for excellent board
results. | was encouraged to give lectures to ragscbn the chemistry of photosynthesis
and respiration. This was perhaps one of my eadiediiarating moments that revealed
the beauty and diversity of biology operating witkihe precise laws of physical sciences.
My decision to take up biology, and not engineeriog medicine, was initially
incomptehensible to my immediate circle of familydafriends! No one knew where
studying biology would lead me, but perhaps my parédumored me thinking that | did
not intend to take up any specific profession aay.w

| obtained a Bachelors degree from Delhi Universitiiere the faculty of Sri
Venkateshwara College recognized from very earlyrgnaptitude and commitment. |
sat my first year University-exams while sufferialgicken pox in an “isolation room”
created in the college. Such was their confidencmy potential! | went on to top the
University bringing to my college one of its markirsts” in its early years as a South



Campus college of Delhi University. My strengthsreva near insatiable appetite for
reading and quick comprehension. Subsequentlyd ladimaster's degree in the then
“interdisciplinary subject”: Biochemistry, which wanot offered at Delhi University or
Jawaharlal Nehru University. The decision to lednsme was easy for me but ray
grandmothers couldn’t believe that nothing in tlastwurriculum of Delhi’s universities
interested me! At Post Graduate Institute for Mabi&ducation and Research,
Chandigarh my interest in research was reaffirmiethen narrowed down a couple
leading Indian Institutions and some in USA to gpial for my further studies. Around
that time | met Vijayraghavan who was pursuing P in biology at TIFR, Bombay,
after his training at IIT Kanpur as a chemical exegir. From the outset he and his family
actively encouraged my academic pursuits.

Once we were married and Vijay had decided to gGatiech for his post-doctoral
work it was clear that | should work towards seegradmission in one of California’s
highly ranked universities. This was no easy task Wwith rigorous preparation and
perseverance | was admitted to Caltech for my gueduesearch with Prof. John
Ableson. His was among the few leading labs worlarignsively on the mechanism of
MRNA splicing.This is a process that we now knowtdbutes greatly to how eukaryotic
cells generate a large repertoire of functionaleuoles from defined inherited genetic
material. The information in the inherited genomsefirst transcribed to a transient
molecule called pre-mRNA from which functional semnts are generated by “splicing”.
Understanding the details of this process is ingmiras derangements cause diseases and
affect normal development. Exploring this procassisimple laboratory model would
provide clues on how genes may be regulated irr otioee complex organisms. | took a
genetic approach using the baker’s yeast whereary Wwork paid off. In this process |
also learnt to hold mv own in a highly competitinesearch field. The joy in making
discoveries is compounded by an invigorating emritent. At Caltech one learnt a lot in
the formal seminars and as much by just being atdbe stalwarts in biology. The
corridors, cafeterias and faculty club were alwalgazz with excitement! | mingled with
others working on cutting edge topics in bactegahetics, neurobiology, immunology-
developmental biology etc.! An important part of tngining was learning to adopting a
genetic approach to unravel a biological pathwhg;drt and science of which has stood
me in good stead. Towards the end of my graduat& eamme decision making time as
Vijay was returning to TIFR, Bombay. | had to id@ntmy long-term objectives. |
decided on plant biology as an area for my postatatresearch and began my tryst
with plants in the laboratoty of Prof. Elliot Meymvitz at Caltech. His team was breaking
new exciting ground on the genetics of floweringhgsa remarkable weedmbidopsis.
As many aspects of flower formation are evolutidgaconserved so the knowledge
gained had a direct bearing on food crops. My teecland my peers thus molded rne
before | returned to India as a Lecturer at théaimdinstitute of Science.

At lISc, | began to research the regulation of gerpression using microbial and
plant model systems. Our tools were largely genetinging from classical genetics to
modern fvmc-tional genornics. Our recent work @ genes, which are related to genes
in the model weed, illustrate how evolution camateediverse plant forms by networking
conserved factors in different ways. Our work onRé$plicing is throwing new light on
the complexity of gene expression. Building a redeateam with young aspiring
scientists is the best part of being a researchdr a teacher Of course, there are



exasperating moments when much time is spent #legrogress is made. Developing a
patient yet rigorous approach is what pays off. @aeds much fortitude in the real world
of competitive grams and administrators. But noh¢hese difficulties are unique to a
science career. Such challenges are commonplameeiaspires to be the best in the
chosen area. In today’s communication enabled wiekibility of work time is an
enviable advantage that a scientist can use judityao juggle work and family life. |
am privileged to get unconditional support fromayij and our immediate family, while |
continue my career anale bring up our son. In general, Institutional supgortwomen
with families leaves much to be desired in mostdndestablishments. But this is not an
issue limited to career scientists. These issuagugl most Indian establishments and
require a com-binarion of Institutional commitmeatwomen’s issues and a changed
perception in society that values women at the wadce. On the balance, the inner
drive to excel in ones chosen profession counteysothe downsides of being a career
scientist. There are great opportunities, manyessionally and personally gratifying
moments waiting to be discovered by a woman whedad science as a career!

97. The making of a woman scientist: A personakeence
Saraswathi Vishveshwara

| am a Professor in the Department of MolecularpBigsics, Indian Institute of
Science at Bangalore working in the area of contjmutal biology. The focus of my
research is to elucidate the structure-functioati@hships in biological systems. The
work involves the use of computational-mathematitadhniques to undetstand the
functioning of rnacromolecules such as protein® @tallenges in this field are two-fold:
one is to gain insights into biological systemotigh established methods and the othet
is to develop methods to ptobe biological systehhss is truly an intetdisciplinaty area,
which requires the knowledge of biological systeths, chemistry of molecules, and the
principles of physics and mathematics. | have thdyi enjoyed working in this area,
which provided me a glimpse of how marvelously biaogical systems work. In this
article, 1 focus on the factors which led me to @$m this area of research and what
factors played a role in shaping up my career@®f@ssor in this field.

The making of a scientist can happen in many w&yscess in this process is the
culmination of several factors, such as upbringigtivation, and environment. There is
also society at large; whose attitude plays a predant rule in the case of a woman
scientist.

| was born and brought up in a small town in Kaakar Ours was a typical middle-
class joint family with a large number of siblingghis was soon after India won its
independence. There was an all-pervading sensatiohalism; my mother was proud of
the fact that her brothers had participated inrthgonal movement, although in a mild
form. As my grandfather was a teacher, there waatgrespect for education in the
family. My father’s main aim in life was to give itdren as much education as possible,
irrespective of whether the child was a boy orra gis a result, we girls enjoyed all the
privileges our brothers had, along with the warfectifon showered especially on girls,
as is common in a traditional family. Thus, we liaé best of both worlds: the healthy
values of a traditional family as well as the ldleencouragement to acquire knowledge
and education without gender bias. All this couldlivapply to any serious scientist,



irrespective of gender. On the other hand, cegpetific questions arise in the case of a
woman scientist. For instance, was the part toiensfic career a smooth one without
hurdles? Or were there challenges that had to texdfas a woman, particularly as an
Indian woman? My own experience is that women doeed any undue special push to
achieve what they want. However, specific deterfaciiors, such as gender bias, should
not come in the way either. Furthermore, it wouklphif simple privileges such as
flexible hours and extension of age limit in stagtione’s career are made available to
compensate for the time spent in raising a fan@igce these basic needs are fulfilled, a
woman can perform in science as well as a mans a@se in any sphere of activity. All
said and done, the most important factor in sciénhoae’s attitude towards the pursuit of
knowledge and creative activity, which has to bauicated and nurtured from a young
age.

| obtained both my BSc and MSc degrees from Bamgdlmiversity. Although my
specialization in MSc was in bio-chemistrv, | waygosed to other branches of basic
science to a reasonable extent. Consequently, Inbagroblem in shifting to quantum
chemistry for my PhD which | did at the City Unigéy of New York, under the
guidance of David Beveridge. Later, | worked asatgoctoral fellow with well-known
guantum chemist John Pople, Nobel Laureate, atGhmegie Mellon University,
Pittsburgh. | returned to India and started workig a postdoctoral fellow at the
Molecular Biophysics Unit where | eventually becaankaculty member.

Currently, I am fortunate enough to have a gooendific environment and the
freedom to shape and pursue my own line of resedittd most rewarding experience is
to interact with youngsters, who spend severalsy@athe laboratory, working towards
their doctoral degrees. It is highly gratifyingrtwtivate bright young students and guide
them in their research. The most important aspédhis scientific endeavour is the
continuous learning process. Quite often, studeat®me part of our lives by keeping in
touch with us even after leaving the institute ahdring with us not only their academic
achievements but also their personal lives.

| was fortunate enough to have had full suppomnfrmy husband and his family to
pursue my career as a scientist. It does requiderstanding and adjustments from all
people concerned. Ultimately, this can be a happlyrawarding experience.

On the job market, despite all talk of equality,men are definitely at a disadvantage
for various reasons. One is the attitude, in gén@fadoubt harboured by decision
makers regarding women’s efficacy of performance view of their family
responsibilities. Under these circumstances, pegieand perseverance help. Of course,
opportunity must knock on the door as well. My ca&s no exception in this regard. |
too had to go through these difficult phases befeeehing the stable equilibrium that |
now enjoy. Nevertheless, it is always a pleasurkatee children around and participate
in their development and activities. It is up totageach them to adjust to out working
habits and schedules as working mothers. A happyvdrant family environment can
result from such a mother-child interaction. In own case, this has indeed happened,
leading to our two daughters pursuing scientificeess by their own choice. Having a
husband who ii himself a scientist has helped atgteal in this regard.

Was process of becoming a scientist a nurturedhd?ddo doubt, it is always good to
have long-term dreams, but it is also necessamate more focussed short-term goals in



sight. At each step, we have to concentrate oimthediate aim and strive to achieve it.
Many such steps taken would add up to a path tilbhapefully lead to the ultimate
destination, which may not even be known beforetamtl may not correspond to your
original dream. The most creative and exhilaragrgerience is to follow a course that
has not been traversed earlier, a course thatlimpg a meandering one with surprises at
many turns. | can only describe this journey by topngo the Spanish poet Antonio
Machado:

Traveller, there a no path.
Paths are made by walking

By and large, it is not difficult to achieve whateowants, if the aims are within the
limits of one’s own environment. If the goals asybnd these limits, one has to be much
more adventurous and be ready to take chanceso@se; there is also the radical
alternative to change the society itself. | havesen the first path, where | devote
maximum effort to my profession, yet remain in hany with the environment. A large
number of women scientists can achieve this. In, fde present generation of young
women have more opportunities and better socia@eaace. Pursuing cherished dreams
can be a richly rewarding experience for those gonomen in science who make use of
these opportunities.

98. Answers lead to more questions
Shashi Wadhwa

| was born in a Punjabi family after the Indo-PaltRion in 1948. My parents raised
six children at a time when the country was goimgugh a resurgent constructive phase
and were very conscious of the need to providebt#st education for us all. While my
mother took care of our material, physical and éomal needs, it was our father who
was the driving force in the educational procesdilllremember the maths sessions with
him which left us all in tears. The passion withieththe science teacher at St. Joseph’s
Convent and the Reader of Zoology at Home Scieraie@® in Jabalpur taught us has
left an indelible impression on my mind. Being agbt all-round student, with gold
medals in science subjects at high school andn@diate college at the state level, at my
father’s behest | entered the portals of the Mddicdlege at Jabalpur.

Soon after finishing medical school in 1970 andeaidency in gynecology and
obstetrics, | got married and came to Delhi atAldndia Institute of Medical Sciences
where my husband was doing his registrars hip ology. Here, | completed the
remaining six months of residency in pediatricidgd by the thought that it was best for
women to practice these branches of medicine. Atetid of the residency, | joined the
Anatomy Department at AIIMS to teach undergraduates

| joined the postgraduate MD course, earlier reféto as MS in anatomy in 1972 and
here, while pursuing my research rhesis on cenmafetind ccrcbellar nuclei iNacaca
mulatta under Professor N.H. Keswani, | engaged myselthan study of the nervous
system. This had fascinated me as a medical stutantthe transition from medical
training to the scientific technology-arena was aasy. | obtained my MD degree in
1974, and my interest and willingness to learn pdsime into acquiring further



technological skills during my senior residency fofle years in the department. Dr
Gomathy Gopinath helped me in my endeavours aray$or

| joined the faculty at AIIMS as a Lecturer in 191y interest gravitated to studying
how different areas of the human nervous systeneldpy the departmental head,
Professor Veena Bijlani encouraged me to regisierafPhD but with two children to
handle | was reluctant but finally, after a lotpaErsistence. | registered for a PhD course
in 1985.

| submitted my PhD thesis in 1987 under the guidasfdProfessors Veena Bijlani and
P.N. Tandon. Thanks to INSA Hungarian and IBKO-UNGGS fellowships | got an
opportunity to visit the Semmelweiss UniversityBatdapest and to work with Professors
Joszef Hamori and Tamas Fruend. Here | learnt inmahustochemistry, combination of
Golgi and immuocytochemical techniques, and compéée quantitative methods. On
my return, the human fetal retina became the fousy interest.

These studies were carried out at a time when mlaebiology, genetics and non-
invasive technologies to understand brain functigrand development were at their peak
and our efforts seemed meagre and unfashionabfeirfadely, there is now resurgence in
knowing more details about human brain developrbased on emerging evidence that
neurologic diseases like schizophrenia, autismgpgy begin early in life and have a
developmental basis. Our studies provide valuatfierination on the status of detailed
development of at least some of the human braiilomsg

Throughout my career, | have focussed on resedectthing of anatomy and my
family. | feel privileged to have had the opportyrto learn about the developing brain
and marvel at the way nature created the brairenSei has helped me understand the
brain and humanity. Science has helped me give tmaekciety. For those in science, |
believe science is addictive and in neu-roscieresearch the excitement continues
longer because the moment you find answers evea quastions arise.

Contributor Profiles

E K Janaki Ammal (1897-1984)

D.Sc. (1931, Michigan), Founder Fellow of the Imdiacademy of Sciences. Winner
of Padmashri award.Was a renowned botanist and pjémlogist who made significant
contributions to genetics, evolution, phytogeogsaphd ethnobotany.

B Vijayalakslimi (1952-1935)

Ph.D. (1982, Madras). For her research she studiedivistic wave equations and
their properties. She expired on 12th May 198hatage of 33 due to cancer. She had 11
papers to her credit in international journals.



A Chatterjee (1917-2006)

First woman D.Sc. (1944, Calcutta), FASc, FNA, KhaProfessor of Chemistry,
Calcutta University. Recipient of the Padma Bhusheme numerous awards she won
include S S Bhatnagar award, C V Raman award ofJG€E€, P C Ray award, Sisir K
Mitra Lectureship and Dr G P Chatterjee Lectureshipst lady President of the Indian
Science Congress, member of Rajya Sabha. Her aine@i@st was natural products with
special reference to the medicinal chemistry.

Anandibai Joshi (1865 — 1887)

Medicine (1886, Philadelphia), Anandibai Joshi, finset Hindu woman to obtain a
medical degree in the Western hemisphere, wasYammuna Joshi on March 31, 1865 in
Poona, India. She was the first lady to completdioa education in the USA. She died
in Poona at any early age of 22.

Iravati Karve (1905-1970)

Ph.D.(1930, Berlin). This renowned anthropologistswHead of the Department of
Sociology and Anthropology at Deccan College. Shesigded over the Anthropology
division of the National Science Congress in 198fe wrote extensively on a wide
variety of academic subjects and otherwise. Hetings include the highly acclaimed
book ‘Yuganta’ which won the Sahitya Academy Award.

Anna Mani (1918-2001)

FASc, FNA, Ph.D (submitted 1945, Madras). The amyman scientist to work with
C.V. Raman is well known for her work in atmosphegrhysics and instrumentation. She
contributed to the study of radiation, ozone anmospheric electricity, both on the
surface and in the upper air using special soundeapniques. Joining the India
Meteorological Department in 1948 she rose to bectme Deputy Director General of
Observatories in Delhi.

Kamal Ranadive (1917-2001)

Ph.D. (1949, Bombay), FNA. This recipient of thelPabhushan established the first
tissue culture laboratory in India at the Indiam@= Research Center, (presently Cancer
Research Institute). She got Watumal Foundation rAwar her work in the field of
leprosy. She founded the Indian Women Scientisbgission (IWSA).

Darshan Ranganathan (1941-2001)

Ph.D. (1967, Delhi), FASc, FNA. Her honors incluml&enior Research Scholarship
of the Royal Commission for the Exhibition of 1854, V. Rama Rao Foundation
Award, Jawaharlal Nehru Birth Centenary Visitindl&eship, Third World Academy of
Sciences Award in Chemistry and Sukh Dev Endownigxdtureship. Was Deputy
Director, IICT, Hyderabad. She passed away fronastasis of cancer.



Kamala Sohonie (1911-1996)

Ph.D.(1929, Cambridge). Recipient of the Rashtta-paard for best scientific
research. Life time achivement felicitation by ICMRssistant Director, NRI, Cunnootr,
India. Retired as First Lady Director, InstituteSsfience, Mumbai.

Radha Balakrishnan

Ph.D. (1970, Brandeis). She is a Fulbright Awarde&enior Associate of the ICTP,
Trieste, and has received the Tamil Nadu Scienfistard, the Darshan Ranganathan
Memorial Lecture Award (INSA) and a CNRS VisitingoRessorship. She works at The
Institute of Mathematical Sciences, Chennai in #rea of nonlinear dynamics and
applications in physics. Emaiadha@imsc.res.in

Bindu A Bambah

Ph.D. (1983, Chicago), of the School of Physicsiyvehsity of Hyderabad, Hyderabad
is a recipient of UNESCO Young Scientists Award #mel P M S Blackett Scholarship.
She works in the areas of theoretical high enetgysies and dynamical systems. Email:
bbsp@uohyd.ernet.in

Meenakshi Banerjee

Ph.D. (1988, Banaras), Fellow of the Academy of iEtmmental Biology and the
National Environmental Science Academy. Life memifelASI. Her numerous awards
include Albert Schweitzer International Gold Medla Science, as well as UGC Career
Award. She currently teaches at Barkatullah Uniters Bhopal. Email:
meenakshi_banerjee@indiatimes.com

Manju
Ph.D. (1977, 1ISc), FASc, FNASc. She was a von HoidtbFellow at EMB1,
Heidelberg, and joined the Faculty of 1ISc in 198he was the founder-Director of the

Institute of Bioinformatics and Applied Biotechnglp Bangalore. Email:
mb@mbu.iisc.ernet.in

Sudha Bhattacharya

Ph.D. (1977, New Delhi), FASc. She is a recipiehthe Rockfeller Biotechnology
Career Development Award. She is Associate Profestséawaharlal Nehru University,
New Delhi. Her areas of interest are molecular dgg| molecular parasitology and
genomics. Emailsb@mail.jnu.ac.in

Archana Bhattacharyya



Ph.D. (1975, Northwestern University), FASc, FNASd is presently Director of the
Indian Institute of Geomagnetism, Navi Mumbai. Hmreas of specialization are
ionospheric physics, geomagnetism, and space we&imail: abh@iigs.iigm.res.in

Rajani A Bhisey

Ph.D. (1974, Bombay), FASc, FNA. She works in theaaof environmental cancer
and molecular epidemiology. Emaiéjanibhisey@yahoo.co.in

Renee M Borges

Ph.D. (1989, Miami), received the Sunderlal BagBald Medal for Science. She
works in the areas of chemical ecology, plant-ahimractions, behavioural ecology,
and evolutionary biology. Emailenee@ces.iisc.ernet.in

Bimla Buti

Ph.D. (1962, Chicago), FNA, FNASc, FTWAS. Fellow @ncan Physical Society.
She is a past Director, Plasma Physics, ICTP, fEriaad was President, Commission
C49 of IAU. She worked in Physical Research LalmysatShe received the Sarabhai
Award for Planetary Sciences. She is a theoretipElsma physicist. Email:
bimlabuti@gmail.combutib@butifoundation.org

Anju Chadha

Ph.D. (1984, 11Sc), works in the Department of Batnology, IIT Chennai. She is a
recipient of the Fogarty award of the NIH, USA asdan Alexander von Humboldt
awardee. She works in the areas of bioorganic dtgmenzyme mechanisms, and green
chemistry. Emailanjuc@iitm.ac.in

Charusita Chakravarty

Ph.D. (1990, Cambridge), FASc, A recipient of theaBajayanti Fellowship of the
DST, the Bronze Medal of the Chemical Research ébpmf India, the B.M. Birla
Science Award in Chemistry, and the INSA MedalYoung Scientists. She works in the
areas of physical and theoretical chemistry, anginibal and computational physics.
Email: charus@chemistry.iitd.ernet.in

Maharani Chakravorty

Ph.D. (1961, Calcutta), D.Sc., FNA, FAMS, FNASctirezl from the Institute of
Medical Science of BHU. Along with her husband ¢halt MBU at BHU. She is a
recipient of the Kshanika Oration Award (ICMR), th#¢ari Om Ashram Alembic
Research Award and J.C. Sengupta Memorial awalN®A, the Darshan Ranganathan
Memorial Award, etc. Emailmaharani37@ gmail.com




Prabha Chatter;i

Ph.D. (1977, 11Sc), currently with GE India Techogy Centre, Bangalore is a
recipient of Vasvik Award for industrial researchdathe MRSI Lecture award. She is
involved in policies for scientific and technicaldueation in India. Email:
Prabha.Chatterji@ge.com

Rajeshwari Chatterjee

Ph.D. (1953, Ann Arbor), her awards include Lord udtbatten prize for the best
paper from the Institute of Electrical and RadigiBeering, UK, the J C Bose Memorial
prize for the best research paper from the Ingtitiubf Engineers. First woman faculty
member at IISc, she retired as a Professor in 19&cialised in the field of microwave
engineering and antennae engineering.

Shubhada Chiplunkar

Ph.D. (1983, Bombay), was awarded the Senior Sste@ration Award by Indian
Immunology Society. Recipient of Max Planck Indgtuellowship. She works at the
Advanced Centre for Treatment, Research and Edurcati Cancer (ACTREC) in the
area of immunology of tumor, hepatitis, hepatodatiicarcinoma, and leprosy. Email:
schiplunkar@actrec.gov.in

Renu Khanna-Chopra

Ph.D. (1974, 1ARI), FNA, FNASc,, is a recipient thie ICAR Outstanding Women
Scientist Award. Other awards include R D Asanadwrdent Award of ICAR and
Platinum Jubilee lecture award. She is also a Wweltdd the National Academy of
Agricultural Sciences. Her areas of specializatiom plant physiology and biochemistry,
and stress physiology. Emaiénu_wtc@rediffmail.com

Joyanti Chutia

Ph.D. (1981, Dibrugarh), FNASc, is a recipientlod Durlav Deka Memorial Award,
the Basanti Bordoloi Award, the Sadhani Saurya Aldahe Ghanashyam Goswami
Award, and the K. K Barua National Award. She isebior of the Institute of Advanced
Study in Science and Technology, Guwahati and workhe area of plasma physics.
Email: joyanti_c@yahoo.com

Tanusri Saha-Dasgupta

Ph.D. (1995, Calcutta), holds the Swarnajayantiokedhip of the Department of
Science and Technology. She works in the area ofpatational condensed matter
physics at the S N Bose National Centre for Baswmerges, Kolkata. Email:
tanusri@bose.res.in

Priya Davidar



Ph.D. (1980, Bombay), was a Senior Fellow of thatlssonian Institution and was
elected President of the Association for Tropical®yy and Conservation in 2009. She
is at the Department of Ecology and Environmentaéikes, Pondicherry University,
Pudu-cherry. Her area of specialization is tropieablogy and conservation biology.
Email: pdavidar@yahoo.com

Deepti Deobagkar

Ph.D. (1984, 1ISc), she has received the DAAD Redloip, Inlaks Fellowship,
UNESCO TWAS Fellowship and the INSA Medalr Young Scientist. She works on
molecular genetics, epigenetics, biosensors andahmechnology. She is with the
Molecular Biology Research Laboratory and CenteAd¥anced Studies, Department of
Zoology, University of Pune, India. Emailddeo@unipune.ernet.in

Aruna Dhathathreyan

Ph.D. (1983, Madras), She received the Stree SBaktiman, the Bronze medal of the
CRSI, and the Raman Research Fellowship, CSIRw&iseat the Max-Planck Institute
for Biophysical Chemistry in Gottingen, Germany s@veral years, and since 1990 she
has been a scientist at the CLRI. She is a biopalyshemist. Emailaruna@clri.info

Sulochana Gadgil

Ph.D. (1970, Harvard), FASc, FNA, and Fellow of thdia Meteorological Society,
is honorary Professor at the CAOS, 1ISc, Bangaldrecipient of several awards
including Hari Om award, Norman Borlaug Award, Astautical Society Award and
National award for lifetime achievement in AtmospbesScience and Technology. Her
areas of interest are monsoon and ocean dynanimoste variability and agriculture and
evolutionary biology.gulo@caos.iisc.ernet)in

Rohini Godbole

Ph.D. (1979, Stony Brook), FASc, FNA, FNASc, reeiti of Sheel Memorial Lecture
award (NASI), the distinguished Alumni award of [(Bombay), Meghnad Saha gold
medal of Asiatic Society, J.C. Bose fellowship oST) Jawaharlal Nehru Birth
Centenary Visiting Fellowship (INSA), etc.. Memtfgcientific Advisory Committee to
the Cabinet, Chairs Academy Panel for WiS. Her afespecialization is theoretical high
energy physics. Emaitohini@cts.iisc.ernet.in

Srubabati Goswami

Ph.D. (1998, Calcutta), is recipient of the SheetndMrial Lecture Award, the
Humboldt Fellowship and the JSPS fellowship. Sheaisthe Physical Research
Laboratory, Ahmedabad, and works in the area ofh hemergy physics. Email:
sruba.goswami@googlemail.com




Rama Govindarajan

Ph.D. (1994, lISc), FNASc. She is a recipient a@ 8hanti Swarup Bhatnagar Prize
and the CNR Rao Oration Award. She is an Assodratdessor in the Engineering
Mechanics Unit, JNCSAR, Bangalore. Her researclerast is in the area of fluid
mechanics. Emaikama@jncasr.ac.in

Neelima Gupte

Ph.D. (1983, Stony Brook). She is a theoreticalspiigt and Professor at the Indian
Institute of Technology, Madras. She has been a bmerof the Editorial Board of
Pramana and is a recipient of the Stree ShaktinBeieSanmaan. Her areas of
specialization are nonlinear dynamics and sta#isticmechanics. Email:
gupte@physics.iitm.ac.in

R J Hans-Gill

Ph.D. (1965, Columbus), FASc, FNA, FNASc, FTWAS;ipeent of the Nara Singa
Rao Gold Medal by the Indian Mathematical Sociétgr areas of specialization are the
geometry of numbers, discrete geometry and Diopmanapproximations. Email:
hansgillrj@yahoo.co.in

Gaiti Hasan

Ph.D. (1983, Cambridge), FASc, FNA, is with the iNia&l Centre for Biological
Sciences, Bangalore. Her areas of specializatienmemecular biology, genetics and cell
signaling. Emailgaiti@ncbs.res.in

P Mohanty Hejmadi

Ph.D. (1970, Ann Arbor), FASc, is a recipient ofdRea Shri. She received the
Pitamber Pant National Environment Fellowship ahd tlustice Raj Kishore Das
Memorial Award, in addition to the Pranakushna jRafiward. She has also received
awards such as Central Sangeet Natale Academy a@ardngdev fellowship, etc., for
contributions to Odissi dance. Her area of spexatibn is developmental biology and
conservation in the field of herpetology. Emailohantyhejmadi@hotmail.com

H llah (nee Bhatnagar)

Ph.D. (1968, Kanpur), FASc, FNA, was a Alexandar tiumboldt Fellow, an INSA-
Royal Society visiting scientist, Marie Curie Fe&lloamong other distinctions. She
received Chemical Research Soceity of India (CR®er medal. Is a Member of the
Scientific Editorial Board of Arkivoc’ journal, USAEmail: llah@jubilantbiosys.com

Chanda Jog



Ph.D. (1982, Stony Brook), FASc, is at the Departhw# Physics, [ISc, Bangalore,
and works on galactic dynamics, interstellar roolar clouds, and interacting galaxies.
Email: cjjog@physics.iisc. ernet.in

Sangeeta N Kale

Ph.D. (1996, Pune), is an Associate of The Abduansdnternational Centre for
Theoretical Physics, Trieste. She is at the Femyu&€®llege, Pune, in the Department of
Electronics. Her area of specialization is nanggme Emailsnkale@vsnl.com

V Kalpagam

Ph.D. (1960, lISc). Her specializations are polsgsrend polymer solutions. Contact
information available atvomensci@ias.ernet.in

Priyadarshini Karve

Ph.D. (1998, Pune) was awarded the YashwantraoakKeftouth Award and the
Adishakti Award. Recipient of World Technology Awiain ‘Environment’ category.
Member of the Project Team which won the prestigibiiernational Ashden award for
renewable energy. She works on biomass energypppaie technology, and sustainable
development. Emaipkarve@arti-india.org

S K Khanduja

Ph.D. (1978, Chandigarh), FNA, FNASc. She workshi area of algebraic number
theory, and is at the Department of MathematicgjdPaUniversity, Chandigarh. Email:
skhand@pu.ac.in

Pushpa Khare

Ph.D. (1978, Bombay), she is Professor at the BeyBepartment, Utkal University,
Bhubaneswar. Her areas of interest are astrophgsidscosmology. She has been a
visiting professor at the University of lllinois &hicago and at University of South
Carolina, and a visiting scientist at the Universaf Chicago, Max Planck Institute,
Munich and Osaka University. Emailushpakhare@gmail.com

Medha Khole

Ph.D. (2001, Pune), of the India Meteorological &&ment works in the area of
meteorology and atmospheric sciences. Her spenticests are on monsoon variability,
climate change and variability, natural hazardsgd ameather forecasting. Email:
medhakhole @yahoo.co.in

Vinod Krishan



Ph.D. (1971, Tennessee) FNASc. She is a recipiahtedvikram Sarabhai Award for
Space Sciences and is a Senior Associate of teenattonal Center for Theoretical
Physics, Trieste. She is at the Indian Institutéstrophysics, Bangalore and works on
astro-physical plasmas. Emailnod@iiap.res.in

Yamuna Krishnan

Ph.D. (2002, Bangalore), is a young Associate efltidian Academy of Sciences, a
recipient of the 1851 Research Fellowship of Waif9oollege, Cambridge, and an
Innovative Young Biotechno-logist awardee. She wodn the chemical biology of
nucleic acids, at the NCBS, Bangalore. Emaimuna@ncbs.res.in

Sulabha K Kulkarni

Ph.D. (1976, Pune), FASc, FNASc, Fellow of the Makhtra Academy of Sciences.
She received the Materials Research Society oaliv#dal and the M. S. Patel Visiting
Fellowship in Polymer Physics, UICT. She works ametechnology, surface science
and materials science at the University of PuneaiEskk@physics.unipune.ernet.in

Anuradha Lohia

Ph.D. (1986, Calcutta), FASc. Recipient of Natiohdbmen Bio-scientist Award
2001, the Stree Shakti Science Sanmaan, Zee Asfitvard and the Rockefeller
Foundation Bioctechnology career fellowship. SheSenior Professor at the Bose
Institute, Kolkata. Her areas of interest are mualc and cellular biology. Email:
amoeba22@ gmail.com

Chitra Mandal

Ph.D. (1978, 11Sc), FASc, FNASc, works in the fiafl glyco-im-munology at the
Indian  Institute of Chemical Biology. Email: cmah@aicb.res.in  or
chitra_mandal@yahoo.com

Kusum Marathe

M.Sc. (1948), Ph.D. (1968, Bombay). Retired Prajessf botany and officiating
Director of Institute of Science, Nagpur, Maharsshtindia. Her areas of interest
metabolic products of algae, drainage water alg@®gen-fixing algae etc.

Minnie M Mathan

M.D., Ph.D. (1983, Vellore), FNA, FRCPath (Londofhhe many awards she has won
include Award from the National Academy of Medi&tiences of which she is also
Fellow, the Basanti Devi Amirchand Award for emihéndian Woman Scientists, the
Ranbaxy Science Foundation Award for Clinical Redea etc. Her areas of
specialization are pathology, electron microsca@mng gastrointestinal pathology. Email:
mathan.minnie @airtelbroadband.in




Asha Mathur

M.D. (1969), FASc, FNA, FNASc, FAMS, FRC-Path, FTWAShe is a recipient of
the Senior National Women Bio-scientist Award, Hari Om Alembic Research Award,
and the Om Prakash Bhasin Research Award.ShefissBoo at the Saraswati Medical &
Dental College, Lucknow. Her areas of interest amgrobiology, virology and
immunology. Emailasha.mathur@gmail.com

Anuradha Misra

Ph.D. (1989, IIT Kanpur), works on theoretical hgtergy physics at the Department
of Physics, University of Mumbai. Emaithisra@physics.mu.ac.in

Sushmita Mitra

Ph.D. (1995, Calcutta), is a Fellow of the NatioAghdemy of Engineers. She is a
Professor at the Machine Intelligence Unit, Indi@tatistical Institute, Kolkata. Her
research interests include data mining, patterrogmition, soft computing, image
processing, and bioinformatics. Emailishmita@isical.ac.in

Anjali Mookerjee

Ph.D. (1963, Calcutta), retired from the SchoolEsfvironmental Sciences at the
Jawaharlal Nehru University, New Delhi where shes Rean. Her research has been on
radiation biophysics. Currently she is the Direcbbrthe Sivatosh Mookerjee Science
Centre. Emailammi@cal3.vsnl.net.in

Sipra Guha-Mukherjee

Ph.D. (1963, Delhi), FASc, FNASc. A recipient oetBenior National Women Bio-
Scientist Award, the Om Prakash Bhasin Foundatisrard in Biotechnology and the
Kanishka Award. She was Professor at JawaharlatUNghiversity, Delhi. Her field of
specialization was plant tissue culture, plant mal@ biology, biotechnology and cell
biology. She passed away in September 2007 aftémgvrthis piece for Lilavati’'s
Daughters.

Indira Narayanaswamy

Ph.D. (1981, Madras), She was awarded the ADA Hewet award. She is at the
Aeronautical Development Agency, Bangalore. Her eaesh interests include
computational fluid dynamics, aerodynamic shapenopation and multidisciplinary
design optimization. Emaiindira_swamy@yahoo.cam

Shobhana Narasimhan



Ph.D. (1991, Harvard). She is a recipient of IngtitSilver Medal, IIT Bombay,
Robert L. Wallace Prize Fellowship, Harvard UniWgrsaand the Materials Research
Society of India Medal. She is at the TheoreticaleSces Unit, INCASR, Bangalore
having expertise in the areas of theoretical cosdématter physics and computational
materials science. Emaghobhana@jncasr.ac.in

Mangala Narlikar

(nee Sadashiv Rajwade) Ph.D. (1982, Bombay), works ombmr theory and
mathematics education. Emailnarlikar@yahoo.co.in

Chanda Nimbkar

Ph.D. (2006, Armidale), received the John Allwrigkellowship of the Australian
Centre for International Agricultural Research. Sfwks on farm animal genetics and
breeding, at the Nimbkar Agricultural Researchitast at Phaltan, which is a recipient
of the CSIR Award for S&T Innovations for Rural Bewpment, Maharashtra. Email:
Chanda.Nimbkar@gmail.cam

Aditi Pant

Ph.D. (1973, London) FMASc. She was given the AntiaAward of the Government
of India. She is an oceanographer with interesfdankton physiology and biochemistry.
Email: aditi.pant@vsnl.net

Sulabha Pathak

Ph.D. (1995, Rotterdam), Homi Bhabha Fellowshiprksaon the area of immunology.
Email: suepathak@mailhost.tifr.res.in

R Parimala

Ph.D. (1976, Bombay), FASc, FNA, FNASc. She haslanorary Doctorate from the
University of Lausanne, Switzerland, and is culseatAsa Griggs Candler Professor at
Emory University, Atlanta. She is a Bhatnagar awerth Mathematical Sciences and has
been given the Srinivasa Ramanujan Medal of INSA e Third World Academy of
Sciences Prize in Mathematical Sciences. Her researin the area of algebra. She
reired as a Dean from TIFR, School of MathematicsEmail:
parimala@mathcs.emory.edu

Qamar Rahman

Ph.D. (1974), FNASc, is the Dean of Research akhow University, and Adjunct
Professor Hamdard University, Delhi. A recipienttoé U P Ratna award, her areas of
interest are pulmonary biochemistry, genotoxicityl anolecular epidemiology. Email:
gamar_15@sify. com.




Hema Ramachandran

Ph.D. (1992, Bombay) is at the Raman ResearchtutestiBangalore. She is the
recipient of the Homi Bhabha Award, the Indian Wa#l Science Academy Young
Scientist Award. Her current research interests @uwantum logic and quantum
information, quantum optics, ultracold atomic syséeand Bose—Einstein conden-sates.
Email: hema@rri.res.in

Sheela K Ramasesha

Ph.D. (1980, Bangalore) is at GE, India in Bangal&he is a materials scientist who
received the C.V. Raman Young Scientist Award dredMaterials Research Society of
India (MRSI) medal. EmailSheela.Ramasesha@ge.com

Mythily Ratnaswamy

Ph.D. (1983, Paris), FASc, FNASc. Recipient of lalg@ Chawla Award for women
scientists from the Karnataka Government. She wa@ksTIFR Bangalore. Email:
mythily@math.tifrbng.res.in

Jayashree Ramadas

Ph.D. (1981, Poona), is at Homi Bhabha Centre foier®e Education, TIFR,
Mumbai. Her areas of specialization are in cogaitstudies of science learning and
curriculum development. Emajram@hbcse.tifr.res.in.

Sujata Ramdorai

Ph.D. (1992, Bombay) is FASc, FNASc, Recipientled Shanti Swarup Bhatnagar
Award, and the ICTP Ramanujan Award, and a Memliah® National Knowledge
Commission. She is a Professor, School of Math@sialiata Institute of Fundamental
Research. Her areas of interest are algebra anderutheory. Emailsujatha@math.
tifr.res.in

Sumathi Rao

Ph.D. (1983, Stony Brook), FNASc, is currently aféssor of Physics at the Harish-
Chandra Research Institute in Allahabad. Her rebearterests are condensed matter
physics and quantum field theory. Emailimathi@mri.ernet.in

Renuka Ravindran

Ph.D. (1967, Bangalore), works on nonlinear waves @on-Newtonian fluids. She
retired from the 11Sc, Bangalore after serving &ab. Emailrenrav@math.iisc.ernet.in

Vijayalakshmi Ravindranath



Ph.D. (1981, Mysore), FASc, FNA, FNASc, FTWAS, igdator of National Brain
Research Centre, Manesar. She is a recipient o§tBeBhatnagar Award for Medical
Sciences, the Omprakash Bhasin Award for Sciendedénology. Her areas of interests
are neuro-science, biochemistry. Emaiiir@nbrc.ac.in

S Sandhyamani

M.D. (1978, AIMS), FAMS, Recipient of 2nd Prize tfe International Union of
Angiology, the Bunny Becker Memorial Lecture andavielling Lecturership of
International Academy of Pathology, Career Award S$duth Asian Society on
Atherosclerosis and Thrombosis. She is at the Deyat of Pathology, Sree Chitra
Tirunal Institute for Medical Sciences and TechggloTrivandrum. Areas of interest:
cardiovascular diseases. Emadndhyamani@gmail.cam

Chitra Sarkar

MD, FRCP(1981, London), FASc, FNASc, is ProfesdoPathology at the All India
Institute of Medical Sciences, New Delhi. Her arexdsinterest are neuropathology,
neuro-oncology, and neuro-muscular diseases. Egaaltar.chitra@gmail.com

G V Satyavati

M.D, (1966, BHU), FNASc, Founder Fellow NAMS. Retir as Director General of
the ICMR (the only woman DG). The numerous awardde has received include,
Distinguished career award of South Asian Sociétptherosclerosis and Thrombosis,
Mabhila Shiromani (Women Achiever’'s) Award. At prasshe is associated with the D.
N. Prasad Memorial Foundation.

H S Savithri

Ph.D. (1977, Bangalore), FASc, FNASc, FNA. RecipiehP. S. Sarma memorial
award and A Krishna Murthy award of the SocietyBaflogical Chemists. She works at
the Department of Biochemistry, 11Sc, Bangalore, orolecular plant virology,
enzymology and protein chemistry. Emaithss@biochem.iisc.ernet.in

Riddhi Saha

Ph.D. (1991, Bombay). A gold medallist of the Gatddniversity, she is a recipient of
the Young Scientist Award INSA. She is ProfessoMathematics at the Jawaharlal
Nehru University, New Delhi. Her areas of interase Lie groups and probabilities,
ergodic theory and dynamical systems. Emaildhi.kausti@gmail.com

Chandrima Saha

Ph.D. (1980, Calcutta), FASc, FNASc, FNA, recipiait Shakuntala Amirchand
Award. She is at the National Institute of ImmurgyjoNew Delhi. Her interest is cell
death. Emailcshaha@nii.res.in




Priti Shankar

Ph.D. (1972, Maryland), IEEE Distinugished VisitBpeaker (India). Outstanding
Scholarship Award from the American Association Wriversity Women. She is a
Professor at the Department of Computer Sciencefamaimation, [ISc, Bangalore, and
works on compiler design and coding theory. Enmiti@csa.iisc.ernet.in

Manju Sharma

Ph.D. (1965, Lucknow), FNASc, FTWAS. She was thesplent of the National
Academy of Sciences (and the only woman Presideany Science Academy in India).
Her numerous awards include the Padma BhushammiétSenior Woman Bioscientist
Award, NASI Platinum Jubilee Gold Medal, and theridan E. Borlaug Award. She has
been responsible for the establishment of a nunabemew institutions such as the
National Institute of Immunology, New Delhi, the ri@er for DNA Fingerprinting and
Diagnostics, Hyderabad, the National Brain Rese&ehter, Manesar, and the Institute
of Bioresources and Sustainable Development, Manipu

Shobhona Sharma

Ph.D. (1981, Bombay), FASc, is a National Scienedeiit Scholarship holder and
was given the Pratima and Sucharu Chakrabartyn&i8amman, conferred by Stree-
Shakti, the Wisitex Foundation Award Vigyan Ratna iScience. Email:
sharma@mailhost.tifr.res.in

Prajval Shastri

Ph.D. (1989, Bombay) is an Associate Professor het Indian Institute of
Astrophysics, Bangalore. Her area of specialtyhes ghenomenology of active galaxies
driven by supermassive blackholes using multi-wavglh observations ranging from
radio to X-ray wavelengths. Emagshastri@iiap.res.in

Somdatta Sinha

Ph.D. (1983, JNU), FASc, FNASc. She is a seniozrgat at the Centre for Cellular
& Molecular Biology, Hyderabad and holds the Inegranal Fellowship of the Santa Fe
Institute. Her areas of interest are theoreticall @omputational biology, complex
systems, nonlinear dynamics, and interdiscipliretycation. Emailsinha@ccmb.res.in

Sudeshna Sinha

Ph.D. (1990, Bombay) is Professor at the Institiit®lathematical Sciences, Chennai,
and works in the field of nonlinear physics. Sheereed the B M Birla Award. Her work
on ‘chaos-based’ hardware is being developed cowiailgr by the US based company
Chaologix. Emailsudeshna@imsc.res.in




Supurna Sinha

Ph.D. (1992, Syracuse), is at the Raman Researstiutly Bangalore. Email:
supurna@rri.res.in

Purnima Sinha

First woman Ph.D. in Physics (1956, Calcutta) Seed from the Central Glass and
Ceramic Research Institute.

Satyavati M Sirsat

Ph.D. (1958, Bombay), FASc. The awards she receinveldde among others, the
Shakuntaladevi Amirchand Prize of the ICMR. Trarmasward for biological electron
microscopy. Bharatiya Vidya Bhavan’s Citation foifetime award for science and
humaneness. She works in the area of cancer réaspatbology, wound healing and
regeneration and viruses and human cancer. Entibppikar@vsnl.net

Sarala K Subbarao

Ph.D. (1973, Urbana-Champaign), FNA, FNASc, andokelof Indian Society for
Malaria and other Communicable Diseases. She wamksisect genetics, vector borne
diseases and epidemiology and control. Dr M.O.Bngjar Memorial Award of the
Indian Council of Medical Research for Malaria Resé.

Email: subbaraosk@gmail.com.

S Annapurni

Ph.D. (1996, 1ISc) works in the area of Astrophgsat the Indian Institute of
Astrophysics, Koramangala, Bangalore. Emailtni@iiap.res.in

Sumati Surya

Ph.D. (1997, Syracuse) works at the Raman Rdséastitute, Bangalore, in the area
of classical and quantum gravity. Emasgurya@rri.res.in

Qudsia Tahseen

Ph.D. (1989, Aligarh), FASc, is a recipient of INSA Young Scientist Medal. She is
Reader, Department of Zoology, Aligarh Muslim Unsigy. Her areas of interest are
nematode taxonomy, developmental biology and egolémail: gtahseen@hotmail.com

B K Thelma

Ph.D. (1982, Delhi), FASc, FNASc. She works on hangenetics and medical
genomics at the Department of Genetics, Universify Delhi, Delhi. Email:
thelmabk@yahoo.co.in




Vidita Vaidya

Ph.D. (1997, Yale), is an young Associate of theidn Academy of Sciences and a
Senior Overseas Research Fellow of the WellcomstT&he is at the TIFR, Mumbai,
and works in neuroscience and molecular psychi&myail: vvaidya@mailhost.tifr.res.in

Shikha Varma

Ph.D. (1990, Syracuse), is an experimental condensgter physicist at the Institute
of Physics, Bhubaneswar. Emahikha@iopb.res.in

Usha Vijayraghavan

Ph.D. (1989, Caltech), FASc, FNA, is on the facultfy the Department of
Microbiology and Cell Biology, 11ISc, Bangalore. Slimas won the DBT-Bioscience
award and International Senior Research Fellowshiphe Wellcome Trust, UK. Her
research group uses genetics and functional gesdmidecipher how gene expression is
controlled using plants and yeasts as experimemtdels. Emailuvr@mchbl.iisc.ernet.in

Saraswathi Vishveshwara

Ph.D. (1974, New York), FASc. She is a ProfessdhatMolecular Biophysics Unit,
[ISc, Bangalore and her areas of research inclugantgm chemistry, computational
biology, bioinformatics and bimolecular structuetworks. Emailsv@mbu.iisc.ernet.in

Shashi Wadhwa

M.D. (1974), Ph.D. (1987, AIIMS), FASc, FNASc. Reent of Shanti Swarup
Bhatnagar Prize, Dr. H.K. Chatterjee Memorial GMédal, Shakuntala Amir Chand
Prize. Her areas of interest are anatomy and denwedotal neuroscience. Email:
shashiwadhwa@hotmail.com




