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“...There must be some human truth that is beyond religion.”

Oriana Fallaci
Italian Journalist
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From the desk of Principal

Feeling extremely elated once again to write the preface of the annual
college magazine KRISTI. This year, the central theme of our magazine is
Women Empowerment. World of to-days women is not enclosed within the four
walls. Still; it is the worst of times, as every day, we come across numerous
unpleasant events relating to oppressions and atrocities on women throughout the
country . Extensive enrolment of women in higher education, tremendous amount
of social awareness program organized by political, religious or academic sectors,
and many other social organizations have failed to control undue torture on
women. In this backdrop, to make our students fully aware of this gloomy
situation, we have collected a bunch of fabulous write-up on the spirit and flavour
of women empowerment and true meaning of holistic education. Our aim is to
encourage creativity of our students and so also their honest desire to be
empowered in future through their inner strength and meaningful education. That
is why, along with this central theme, we have encouraged their spontaneous
literary creations. Simultaneously both the faculty members and members of non
teaching staff of the college have contributed in the magazine asusual. Iam quite
hopeful that the present issue of college magazine is consisting of many interesting
and thought provoRing articles.

I feel happy and lucky indeed to have active cooperation of all the members
of magazine Editorial Board. I am also grateful to the team of Ma Kamakfrya
Press for bringing the magazine out on time and with a great deal of care. I
anticipate, that those days are not far off when our students will raise their voice
against all sorts of gender discrimination and atrocities on women. This issue of

KRISTI, I hope, is a beginning of a future meaningful endeveaour.






xreE A o I ey (e o fiwm fFo e st
RAE R 2054 W8T | oGS, (XATYIHT EIOT (AT A(@S  EPNOR
TRsmarze AR G OfUR R(OTL @Toor, AT, B CRiwN® O0R Ay
TRAT @A IQAEI

oo R st e fime © exfame wiit — FeER Fosgs
CE | TR POBOT QquanR, DT ARG @7 @, W @R o
faage Ceammmy GIARTTE FTOr NI ARG I (|

il -



- Vil --



Contentsg

> From Principal’s Desk v
> AR vii
> List of Female Nobel Laureates 11
> Some Internationally Acclaimed Women who Engineered Women’s Empowerment 14

> Radium and The New Concepts in Chemistry, Nobel Lecture
by Marie Sklodowska Curie, French Chemist 31

> OIRICS A R SRR SR S FRMel 571w, it F A, 9= 39
> IR SRR — T X[ T @ ARy, SR, weerEn uHed i [Fee 46

> Photo Album
> Micro finance, A Prospective Device to Empower Women,

Arundhati Bhattacharya, Assistant Professor, Dept. of Economics 48
> Sister Nivedita and Sister Christine : The Mighty and the Docile Disciples of
Swami Vivekananda, Upala Saha, Assistant Professor, Dept. of Botany 51

> FEGR RIS (@%, (Nl @, SRiifoRe, wfq oE 54
> SRPFIN G, FIFR 0ol ©iRle el 2 brEE, TR, it Al (o,
! A, ARG, (fFwe) 59
> TR AR, Sl TG, SagifoR, AFe [l 62

» Adulterated Food : A Storehouse of Diseases, Jagadbandhu Chakrabarti,
Ex-Director, Central Food Laboratory, Kolkata 66
» Eat Proper, Make Your Brain Stronger, Subhadrita Das, 1st year, Dept. of Food & Nutrition 68

> ACeF 4 @ SR A, sffos o, Spfs, 4 e 5if el 69
» Just Cause I'm a Girl?, Aritri Maiti, 1st year, Dept. of Geology 72
> JEEN, I CER, FoR T, gronE Ko 73

> SPIRI I, T SO, fae 7, grsiie el 73

> TR N, Yol 2w, e 9, kel et 74
> WIS (=0, A e, T eRdt 74
> IFA AW, A AE, FEw T g5

> 3Ry, TEE T, S, e [ 75
> Wﬁﬁ?ﬂ'ﬁ, %ﬁﬁﬁ‘sh'q, STWTW,WW%TW 75

- ix -



> N0 GLY, T 2eWmIA, FEEES 76
> A A, e 2w, M 76

> (IR S ], AT JCIARGT, SiifH], grale e 77
DRAWINGS
> Mongala Haldar, 2nd Year, Dept. of Bengali 78
> Madhurima Paul, 1st Year, Dept. of English 78
> Ahana Guin, 1st Year, Dept. of Botany 79
> Ahana Guin, 1st Year, Dept. of Botany 79
> Sandipa Bhowmick, 1st Year, Dept. of Geology 80
> Sandipa Bhowmik, 1st Year, Dept. of Geology 80
> Aishwarya Bhattacharya, 1st Year, Dept. of Geology 81

> TRl Al (SRR, TR T, T S, ©iE. Wiz, ., FNeF;
IO S, W8, WL, 7. . ., Masm 82
> S AR, difesTel (@wy, dew e, AR e 84
> FER G, o i, siepifail, sgeifo [em 86

> Laughter ; The Best Medicine, Rajarshi Roy, Assistant Professor, Dept. of Botany

> How Drama Therapy can help people with Autism?,
Srayashi Ghosh, 1st year, Dept. of English 94
> Indifference To Poetry-reading In The Age of Celebrity,
Monalisha Bhattacharyya, 1st year, Dept. of English 95
> Areralifcva 31, Sl TS, S, e e 96

> Where Angels, Demons and Star Trek meet Science,

Manusree Banerjee, 1st Year, Dept. of Statistics 100
> Perspective of Plants in the Traditional Literatures,
Samrat Bhattacharyya, Assistant Professor, Dept. of Botany 101
> Kolkata— A Recipe of Disaster, Saradindra Chakrabarti,
Associate Professor & Head, Dept. of Geology 106

-- X --

93



List of Female Nobel Laureates

Field/ Name Year of Country Contribution
Area theAward  belongsto
Peace Baroness Bertha Sophie 1905 Austria for sharing the leadership of the peace
Felicita von Suttner movement with the venerable Passy
Jane Addams 1931 United States
(jointly with Nicholas of America for co-founding one of the first settlements in USA,
Murray Butler) the Hull House in Chicago, lllinois
Emily G. Balch 1946 United States for her work with the Women’s International League
(jointly with John R. Mott) of America for Peace and Freedom (WILPF)
Mairead Corrigan and 1976 Northernlreland  for founding the women’s peace movement
Betty Williams inNorthern Ireland in 1976
Mother Teresa 1979 India forwork undertaken in the struggle to overcome poverty
and distress, which also constitutes a threat to peace
AlvaMyrdal (jointly with 1982 Sweden forfocusing on education, women'’s rights and
Alfonso the role of the state in promoting human welfare
Garcia Robles)
Daw Aung San Suu Kyi 1991 Burma forher non-violent struggle for democracy and
humanrights
Rigoberta Menchu Tum 1992 Guatemala in recognition of her work for social justice and
ethno-cultural reconciliation based on respect
forthe rights of indigenous people
Jody Williams  (jointly with 1997 United States for their work for the banning and clearing
International Campaign to of America of anti-personnel mines
Ban Landmines)
Shirin Ebadi 2003 Iran for her efforts for democracy and human rights.
She has focused especially on the struggle for the
rights of women and children
Wangari Maathai 2004 Kenya for her contribution to sustainable development,
democracy and peace
Elen Johnson Sirleaf 2011 Liberia for their non-violent struggle for the safety of women
and for women'’s rights to full participation in
Leymah Gbowee peace-building work
Tawakkul Karman Yemen
Malala Yousafzai 2014 Pakistan fortheir struggle against the suppression of children
and young people and for the right of all
childrento education
Economic
Science Elinor Ostrom 2009 United States for her analysis of economic governance,
of America especially the commons
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Literature  Selma Ottilia Lovsia Lagerlof 1909 Sweden inappreciation of the lofty idealism, vivid imagination

and spiritual perception that characterize her writings

Grazia Deledda 1926 Italy for heridealistically inspired writings which with plastic
clarity picture the life on her native island and with depth
and sympathy deal with human problems in general

Sigrid Undset 1928 Norway principally for her powerful descriptions of Northern
life during the Middle Ages

Pearl Buck 1938 United States for her rich and truly epic descriptions of peasant life

of America in China and for her biographical masterpieces

Gabriela Mistral 1945 Chile for her lyric poetry which, inspired by powerful emotions,
has made her name a symbol of the idealistic aspirations
of the entire Latin American world

Nelly Sachs 1966 Sweden for her outstanding lyrical and dramatic writing,
whichinterprets Israel’s destiny with touching strength

Nadine Gordimer 1991 South Africa who through her magnificent epic writing has - in the
words of Alfred Nobel - been of very great benefit
to humanity

ToniMorrison 1993 United States who in novels characterized by visionary force

of America and poeticimport, gives life to an essential aspect

of American reality

Wislawa Szymborska 1996 Poland for poetry that with ironic precision allows the historical
and biological context to come tolightin fragments
of human reality

Elfriede Jelinek 2004 Austria forher musical flow of voices and counter-voices in novels
and plays that with extraordinary linguistic zeal reveal the
absurdity of society’s clichés and their subjugating power

Doris Lessing 2007 UnitedKingdom  that epicist of the female experience, who with scepticism,
fire and visionary power has subjected a divided
civilisation to scrutiny

Herta Muller 2009 Germany who, with the concentration of poetry and the frankness
of prose, depicts the landscape of the dispossessed

Alice Munro 2013 Canada master of the contemporary short story

Svetlana Alexievich 2015 Belarus for her polyphonic writings, amonument to suffering
and courage in our time

Science Marie Sklodwska Curie 1903 Poland-France inrecognition of the extraordinary services they have

(Physics) rendered by their joint researches on the radiation
phenomena discovered by Professor Henri Becquerel

(Chemistry) 1911 inrecognition of her services to the advancement
of chemistry by the discovery of the elements radium and
polonium, by the isolation of radium and the study of
the nature and compounds of this remarkable element

Irene Joliot Curie 1935 France inrecognition of their synthesis of new

(jointly with Frederic Joliot) radioactive elements

(Chemistry)

Gerty Radnitz Cori 1947 United Statesof  for their discovery of the course of the catalytic
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(jointly with Carl Ferdinand
Cori) (Physiology / Medicine)
Maria Goeppert Mayer
(jointly with J. Hans

D. Jensen) (Physics)
Dorothy Crowfoot Hodgkin
(Chemistry)

Rosalyn Sussman Yalow
(Physiology / Medicine)
Barbara McClintock
(Physiology / Medicine)
Rita Levi-Montalicini

(jointly with Stanley Cohen)
(Physiology / Medicine)
Gertrude B. Elion

(jointly with Sir James
W.Blackand George

H. Hitchings)

(Physiology / Medicine)
Christiane Nusslein-Volhard
(jointly with Edward B. Lewis
and Eric F. Wieschaus)
(Physiology / Medicine)
LindaB. Buck

(jointly with Richard Axel)
(Physiology / Medicine)
Francoise Barre-Sinnoussi
(jointly with Luc Montagnier)
(Physiology / Medicine)
Elizabeth H. Blackburn
(Physiology / Medicine)
Carol W. Greider
(Physiology / Medicine)
AdaE. Yonath

(jointly with Venkatraman
Ramakrishnan and Thomas
A. Steitz) (Chemistry)
May-Britt Moser

(jointly with Edvard . Moser)
(Physiology / Medicine)
Youyou Tu

(Physiology / Medicine)

1963

1964

1977

1983

1986

1988

1995

2004

2008

2009

2014

2015

America
United States of

America
United Kingdom

United States of
America

United States of
America

Italy

United States of
America

Germany

United States
of America

France

Australia

United States

of America
Israel

Norway

China

conversion of glycogen

for their discoveries concering nuclear shell structure

for her determinations by X-ray techniques of the
structures of important biochemical substances

for the development of radioimmunoassays
of peptide hormones

for her discovery of mobile genetic elements
for their discoveries of growth factors

for their discoveries of important principles
fordrug treatment

for their discoveries concerning the genetic control of
early embryonic development

fortheir discoveries of odorant receptors and the

organization of the olfactory system

for their discovery of human immunodeficiency virus

for the discovery of how chromosomes are protected
by telomeres and the enzyme telomerase

for studies of the structure and function of the ribosome

for their discoveries of cells that constitute a
positioning system in the brain

for her discoveries concerning a novel
therapy against Malaria
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Some Internationally Acclaimed Women
who Engineered Women’s Empowerment

LEADERS:

Aung San Suu Kyi (1945-)
Aung San Suu Kyi is state counselor of Myanmar and winner of the 1991 Nobel Prize for
Peace.

Benazir Bhutto (1953—-2007)
Benazir Bhutto became the first female prime minister of Pakistan in 1988. She was
killed by a suicide bomberin 2007.

Golda Meir (1898-1978)
Golda Meir was best known as the fourth Prime Minister of Israel and the first woman
tohold thetitle.

Indira Gandhi (1917-1984)

Indira Gandhiwas India’s third prime minister (country’s first woman prime minister),
serving from 1966 until 1984, when her life ended in assassination. She was the
daughter of Jawaharlal Nehru, India’s first prime minister.

Isabel Peron (1931-)
Isabel Peron is a former president of Argentina. She was the first non-royal female
Head of State in the Western Hemisphere.

JanetJagan (1920—2009)
Janet Jagan co-founded the People’s Progressive Party. She was the first woman to
become prime minister of Guyana and was also Guyana’s first female president.

Mamata Banerjee (1955-)
Mamata Banerjee is an Indian politician who has been Chief Minister of West Bengal
since 2011. She is the first woman to hold the office. She founded the party All India
Trinamool Congressin 1997.

Margaret Thatcher (1925—2013)
The first female prime minister of Britain, Margaret Thatcher was a controversial
figurehead of conservative ideology during her time in office.

Michelle Bachelet (1951-)

Michelle Bachelet was the first female president of Chile who served from 2006—2010.
Sirimavo R.D. Bandaranaike (1916—2000)

Sirimavo R.D. Bandaranaike was a Sri Lankan political leader, becoming the world’s
first woman prime minister in 1960.

EDUCATORS:
Alison Gopnik (1955-)

Alison Gopnik is an American professor of psychology and affiliate professor of
philosophy at the University of California, Berkeley. She is known for her work in the
areas of cognitive and language development, specializing in the effect of language on
thought, the development of a theory of mind, and causal learning.

Ayesha Jalal

Ayesha Jalal is a Pakistani-American historian. She is the Mary Richardson Professor

of History at Tufts University and a 1998 MacArthur Fellow. The bulk of her work deals
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with the creation of Muslim identities in modern South Asia.

Buffy Sainte-Marie (1941-)

Buffy Sainte-Marie, OC is a Canadian-American Cree singer-songwriter, musician,
composer, visual artist, educator, pacifist, and social activist. Throughout her career in
all of these areas, her work has focused on issues of Indigenous peoples of the Americas.
Maria Montessori (1870-1952)

Maria Tecla Artemesia Montessori was an Italian physician and educator best known
for the philosophy of education that bears her name, and her writing on scientific
pedagogy. Her educational method is in use today in some public and private schools
throughout the world.

Mary McLeod Bethune (1875-1955)
Mary Jane McLeod Bethune was an American educator and life rights leader best
known for starting a private school for African-American students in Daytona Beach,

Florida. She attracted donations of time and money and developed the academic school
asacollege.

Septima Poinsette Clark (1898-1987)

Septima Poinsette Clark was an American educator and civil rights activist. Clark
developed the literacy and citizenship workshops that played an important role in the
drive for voting rights and civil rights for African Americans in the American Civil
Rights Movement.

0Oodgeroo Noonuccal (1920-1993)

Oodgeroo Noonuccal was an Australian poet, political activist, artist and educator. She
was also a campaigner for Aboriginal rights. Oodgeroo was best known for her poetry
and was the first Aboriginal Australian to publish a book of verse.

AUTHORS :
Agatha Christie (1890 —1976)

Christie was a British crime writer. Many of her books focused on series featuring the
detectives ‘Poirot’and ‘Mrs. Marple’.

Alice Walker (1944 —)

She is an American author. Walker is best known for her critically acclaimed The Color
Purple. The book focuses on the experiences of coloured women in the Deep South
during the 1930s. The book was awarded the Pulitzer Prizein 1983.

Anne Frank (1929 —1945)

Frank was a German Jewish diarist. Known for her diary ‘Anne Frank’ published after
her death recallinglife hiding from the Gestapo in Amsterdam.

Arundhati Roy (1961 -)

Roy is an Indian author and political activist. She is best known for her novel, The God
of Small Things, which was awarded the Booker Prize for Fiction in 1998. The book tells
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of two fraternal twins whose lives are affected by the smallest of things.

AynRand (1905-1982)

Ayn Rand was a Russian writer who is most widely known for her two best-selling
novels, The Fountainhead and Atlas Shrugged. Rand’s written works were heavily
based on her political views and emphasis on individual rights. Her books received vast
amounts of praise and criticism, but were commercially successful, nonetheless.
Rand’s eye-opening work has impacted various political, social and academic fields and
encouraged readers to re-evaluate their political and ethical views.

Beatrix Potter (1866 —1943)

She was an English conservationist and was best known as the author of Tales of Peter
Rabbit and other books in the series, such as The Tale of Squirrel Nutkin. Potter also
drewtheillustrations to accompany the stories.

Charlotte Bronte (1816 —1855)

She was an English novelist from Haworth, Yorkshire. Eldest of the three Bronte
sisters, Charlotte is best known for her novel Jane Eyre. She also wrote Shirley, and
Villette.

Danielle Steel (1947 )

She is one of the bestselling authors of all time. Steel has sold over 800 million copies of
her Romance genre novels. Since her first book was published, every book has entered
into bestseller lists for paperback and hardback.

Daphne du Maurier (1907-1989)

Maurier was an English author who wrote novels and plays. Her famous works include
Rebecca. Some of her works were made into films, including Jamaica Inn and the short
story ‘Birds’which was famously made into a film by Alfred Hitchcock.

Doris May Lessing (1919 — 2013)

An author from British origin, Lessing was awarded the Nobel Prize for Literature in
2007. Her significant works include The Grass is Singing, Children of Violence, The
Golden Notebook and The Good Terrorist.

Emily Bronte (1818 —1848)

One of the Bronte sisters, Emily is best known for her only novel Wuthering Heights.
Wuthering Heights is considered a classic of English literature. Emily also wrote
poetry.

Enid Blyton (1897 -1968)

She was a British children’s writer, known for the popular childrens books — The
Famous Five and The Secret Seven. Blyton wrote an estimated 800 books over 40
years.

GeorgeEliot (1819 —1880)

She was an English novelist who was one of the leading writers of the Victorian period.
She wrote under a male pseudonym because she felt it would help her to be taken more
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seriously. Important works include The Mill on the Floss, Middlemarch and Daniel
Deronda.

Harper Lee (1926-2016)

She is an American writer best known for her 1960 Pulitzer Prize winning novel To Kill
a Mockingbird'. It is Lee’s only published book, but the critically-acclaimed bestseller
made quite an impact on its own. Much of the book is autobiographical and deals with
racial inequality and injustice in the Deep South.

Harriet Beecher Stowe (1811-1896)

Harriet Beecher Stowe was a lifelong anti slavery campaigner. Her novel “Uncle Tom’s

Cabin”was a bestseller and helped to popularise the anti slavery campaign. Her other
worksinclude Palmetto Leaves and The Minister’s Wooing.

Helen Adams Keller (1880-1968)

Helen Keller was an American author, political activist and lecturer, who became blind
and deaf after suffering from a serious illness at the age of 19 months. Apart from being
a prolific author, she fought for women’s suffrage, implementation of labour rights,
socialism and anti-militarism. Her world famous autobiography ‘The Story of My Life’
describes her struggle against all odds.

J.K.Rowling (1965 -)

Rowling is a British author of the Harry Potter Series — one of best selling books of all
time. Since the 7th and last in the series — Harry Potter and the Deathly Hallows,
Rowling has branched out into adult books — The Casual Vacancy and The Cuckoo’s
Calling.

Margaret Atwood (1939 —)

She is a Canadian poet, novelist, literary critic, essayist, and environmental activist.
Atwood is best known for her poetry and novels. Influential poetry collections include:
The Circle Game. Her Booker prize nominated novels include The Blind Assassin and
Oryxand Crake.

Margaret Mitchell (1900-1949)

Best known for writing the American classic ‘Gone With the Wind’, Mitchell won the
Pulitzer Prize for her wildly popular novel. Mitchell changed history when she wrote
arguably the best romantic novel of all time. Not only did the story capture the hearts of
millions of readers worldwide, but Mitchell’s masterful use of symbolism and
treatment of archetypes made it truly original.

Susan Eloise Hinton (1948-)

American novelist S.E. Hinton is best known for her young adult books, most notably,
“The Outsiders”which still sells more than 500,000 copies each year. Hinton has made
a lasting impression with her literary work that effectively connects readers to the
emotions and experiences of teenagers.

Toni Morrison (1931-)

Morrison is an American novelist. She received the Pulitzer Prize in 1988 and the Nobel
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Prize for Literature in 1993. Her best known works include The Bluest Eye, Sula, Song
of Solomon and Beloved.

Vera Brittain (1893 — 1970)

Brittain was British writer best known for her autobiography — Testament of Youth —
sharing her traumatic experiences of the First World War.

Virginia Woolf (1882 —1941)
Woolf was an English modernist writer, and member of Bloomsbury group. Her
famous novelsinclude: Mrs Dalloway, To the Lighthouse and Orlando.

POETS:
Anne Sexton (1928-1974)

She was an American poet and playwright. Sexton is known for her highly personal,
confessional verse. She won the Pulitzer Prize for poetry in 1967 for her book ‘Live or
Die’.

Christina Rossetti (1830-1894)

She was an English poet. Rossetti wrote a variety of devotional and romantic poetry.
Her best known works include the long poem Goblin Market (1862), and the poem
Remember. She also wrote the words to the Christmas carol In the Bleak Midwinter.
Edna StVincent Millay (1892-1950)

Millay was an American lyrical poet and playwright. She received the Pulitzer Prize for
Poetryin 1923, the third woman to win the award for poetry, and was also known for her
feminist activism. She used the pseudonym ‘Nancy Boyd’for her prose work.

Elinor Morton Wylie (1885-1928)

Wrylie was an American poet and novelist popular in the 1920s and 1930s. Black Armor,
“Trivial Breath’are some of her poetic works.

Elizabeth Barrett Browning (1806 — 1861)

Browning was a popular English poet of the Victorian age. Many of her poems carry
religious and spiritual images. Important poetry collections included The Seraphim
and Other Poems.

Gabriela Mistral (1889-1957)

Gabriela Mistral was the pseudonym of Lucila Godoy Alcayaga, a Chilean poet-
diplomat, educator and feminist. She was the first Latin American to receive the Nobel
Prize in Literature, which she did in 1945 “for her lyric poetry which, inspired by
powerful emotions, has made her name a symbol of the idealistic aspirations of the
entire Latin American world”.

Julia de Burgos (1914-1953)

Julia is considered by many as the greatest poet born in Puerto Rico, and one of the
greatest female poets of Latin America. As an advocate of Puerto Rican independence,
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she served as Secretary General of the Daughters of Freedom, the women’s branch of
the Puerto Rican Nationalist Party. She was also an ardent civil rights activist for
women and African/Afro-Caribbean writers.

Marina Ivanovna Tsvetaeva (1892-1941)

Tsvetaeva was a Russian and Soviet poet. Her work is considered among some of the
greatest in twentieth century Russian literature. She lived through and wrote of the
Russian Revolution of 1917 and the Moscow famine that followed it.

Sarojini Naidu (1879-1949)

She was an influential Indian author and Indian independence activist and poet. She
hasbeen referred to as the The Nightingale of India’. She published her first collection
of poems ‘The Golden Threshold’ in 1905. Her famous poems include: To a Buddha
Seated on a Lotus’, ‘Suttee’, and ‘In the Bazaars of Hyderabad'. Sarojini Naidu was also
known by the sobriquet as ‘The Nightingale of India’. She was one of the formers of the
Indian Constitution. Naidu was the first Indian woman to become the President of the
Indian National Congress and the first woman to become the Governor of Uttar
Pradesh state. Her birthday is celebrated as Women’s Day all over India.

Sylvia Plath (1932 - 1963)

She was an American poet and novelist. Plath is best known for her poetry, which
advanced a confessional style of poetry. Two of her best known published collections
include: The Colossus and Other Poems (1960) and Ariel (1965). She was awarded the
Pulitzer Prizein 1982.

Wislawa Szymborska (1923 —2012)

Wislawa was a Polish poet and essayist. She received the Nobel Prize for Literature in
1996. She has been described as the ‘Mozart of Poland’ Her poetry was noted for its
ironic precision, irony and ambiguity.

SCIENTISTS:
Barbara Mc Clintock (1902-1992)

Clintock is an American scientist and cytogeneticist who received Nobel Prize in 1983
for the discovery of genetic transposition.

Caroline Herschel (1750-1848)

Caroline Herschel worked closely together with her brother Sir William Herschel
throughout their careers as astronomers. Caroline discovered several comets, one of
which, the 35P/Herschel-Rigollet, is named after her. She was the first woman scientist
toberecognized by the United Kingdom.

Chien — Shiung Wu (1912-1997)

Chien-Shiung Wu is known for her work on the Manhattan Project and her help with
finding the process for separating uranium into U-238 and U-235. She has several
nicknames including the “Chinese Marie Curie” and the “First Lady of Physics.”
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Dorothy Hodgkin (1910-1994)

Dorothy Hodgkin is known for her advancement of X-ray crystallography techniques
which are now implemented to figure out the three dimensional structures of
biomolecules. She was given the Nobel Prize in Chemistry for her findings on the
makeup of vitamin B12.

Elizabeth Blackburn (1948-)
Elizabeth Blackburn won the Nobel Prize in Physiology or Medicine in 2009 for her

discovery of telomerase which is the enzyme which replenishes telomere. Telomere is
part of the end of a chromosome which protects them.

Grace Hopper (1906-1992)

Hopper created the first compiler, which translates human coding language into
binary. Essentially, the compiler allowed humans to “talk” to computers. She received
many military and academic honors throughout her career and continued to consult for
computing companies until her death.

Gertrude B. Elion (1918-1999)

Gertrude B. Elion was a biochemist and pharmacologist and joint-winner of the Nobel
Prize in Physiology or Medicine in 1988 “for discoveries of important principles for
drug treatment.” One of her most notable creations was the development of the AIDS
drug AZT.

Irene Joliot-Curie (1897-1956)

Daughter of famed Marie Curie, Irene Joliot Curie won the Nobel Prize in Chemistry in
1935 for the finding of artificial radioactivity. She, along with her husband Frederic,
also turned boron into radioactive nitrogen as well as aluminum into phosphorus and
magnesium into silicon.

Lisa Meitner (1878-1968)

Lise Meitner was a key member of a group that discovered nuclear fission. One of her
colleagues, Otto Hahn, was given the Noble Prize for this work and Meitner’s exclusion
from the award is considered to be a huge error by the Nobel committee.

Maria Mayer (1906-1972)

She is a German-born American physicist who received Nobel Prize for suggesting the
nuclear shell model of the atomic nucleus.

Maria Mitchell (1818-1889)

Maria Mitchell was the very first American female to become a professional
astronomer. She discovered a comet in 1847 that was aptly named “Miss Mitchell’s
Comet.”

Marie Sktodowska Curie (1867-1934)

Marie Curie was the first woman to win a Nobel Prize and the only woman to win this
award in two categories: Physics and Chemistry. She discovered polonium and radium
and her work helped with the creation of X-rays.
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Rita Levi-Montalcini (1909-2012)

Rita Levi-Montalcini was a neurologist who won the Nobel Prize in Physiology or
Medicine in 1986 for her findings in nerve growth factor (NGF). She was the first Nobel
laureate tolive past her 100th birthday.

Rosalind Franklin (1920-1958)
Rosalind Franklin was a X-ray crystallographer and biophysicist whose work greatly
contributed to the comprehension of molecular structures. Her most notable work

revolved around X-ray diffraction images of DNA. Her work in this resulted in the
finding of the DNA double helix.

ASTRONAUTS::
Chiaki Mukai (1952-)

Chiaki Mukai is a Japanese doctor, and JAXA astronaut. She was the first Japanese
woman in space, and was the first Japanese citizen to have two spaceflights.

Eileen Collins (1956-)

Eileen Marie Collins is a retired NASA astronaut and a retired United States Air Force
colonel. A former military instructor and test pilot, Collins was the first female pilot and
first female commander of a Space Shuttle.

Judith Resnik (1949-1986)

Judith Arlene Resnik was an American engineer and a NASA astronaut who died when
the Space Shuttle Challenger was destroyed during the launch of mission STS-51-L.
Resnik was the second American female astronaut in space, logging 145 hours in orbit.
Kalpana Chawla (1962-2003)

Kalpana Chawla was an Indian American astronaut and the first woman of Indian
origin in space. She first flew on Space Shuttle Columbia in 1997 as a mission specialist
and primary robotic arm operator.

Mae Jemison (1956-)

Mae Carol Jemison is an American engineer, physician and NASA astronaut. She
became the first African-American woman to travel in space when she went into orbit
aboard the Space Shuttle Endeavour on September, 1992.

Roberta Bondar (1945-)

Roberta Bondar OC OOnt FRCPC FRSCis Canada’s first female astronaut and the first
neurologist in space. Following more than a decade as NASA’s head of space medicine,
Bondar became a consultant and speaker in the business, scientific, and medical
communities.

Sally Ride (1951-1992)

Sally Ride was the first American woman to go into space. She is also recognized for
holding the distinction of being the youngest American astronaut. She acted as the
capsule communicator for the second and third shuttle flights in NASA’s history. She is
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world renowned for her work in developing the space shuttles robotic arm thus
becoming the first person to use it for retrieval and the first woman to use the arm in
space. She continued her pioneering work at NASA headquarters where she founded
the Office of Exploration.

Shannon Lucid (1943-)

Shannon Matilda Wells Lucid is an American biochemist and a retired NASA astronaut.
At one time, she held the record for the longest duration stay in space by an American,
aswell asby a woman.

Svetlana Savitskaya (1948-)

Svetlana Yevgenyevna Savitskaya is a retired Soviet aviator and cosmonaut who flew
aboard Soyuz T-71in 1982, becoming the second woman in space.

Valentina Tereshkova (1937-)

A pioneer of the early Soviet Union’s space program, Tereshkova is the first women in
space she is also one of the youngest female astronauts in history. She spent more time
in space than every member of the Mercury program combined, spending a staggering
three daysin her small capsule orbiting the Earth 48 times.

Painters and Sculptors:

Agnes Martin (1912-2004)

Agnes Bernice Martin, born in Canada, was an American abstract painter. Her work has
been defined as an “essay in discretion on inward-ness and silence”.

Barbara Hepworth (1903-1975)

Dame Jocelyn Barbara Hepworth DBE was an English artist and sculptor. Her work
exemplifies Modernism and in particular modern sculpture. She was one of the few
female artists of her generation to achieve international prominence.

Edmonia Lewis (1844-1907)

Mary Edmonia Lewis was an American sculptor who worked for most of her career in
Rome, Italy. She was the first woman of African-American and Native American
heritage to achieve international fame.

EvaHesse (1936-1970)

Eva Hesse, was a Jewish German-born American sculptor, known for her pioneering
work in materials such as latex, fiberglass, and plastics. She is one of the artists who
ushered in the postminimal art movement in the 1960s.

Georgia O’Keeffe (1887-1986)

Georgia Totto O’Keeffe was an American artist. She was best known for her paintings of
enlarged flowers, New York skyscrapers, and New Mexico landscapes. O’Keeffe has
beenrecognized as the “Mother of American modernism”.

Grandma Moses (1860-1961)

Anna Mary Robertson Moses, known by her nickname Grandma Moses, was a
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renowned American folk artist.

Hannah Hoch (1889-1978)

Hannah Hoch was a German Dada artist. She is best known for her work of the Weimar
period, when she was one of the originators of photomontage.

Helen Frankenthaler (1928-2011)

Helen Frankenthaler was an American abstract expressionist painter. She was a major
contributor to the history of postwar American painting.

Jenny Saville (1972-)

Jenny Saville RA is a contemporary British painter associated with the Young British
Artists. She is known for her large-scale painted depictions of nude women. Saville
works and lives in Oxford, England.

Joan Mitchell (1925-1992)

Joan Mitchell was an American “second generation” abstract expressionist painter and
printmaker. She was a member of the American abstract expressionist movement, even
though much of her career took place in France.

Kithe Kollwitz (1867-1945)

Kathe Kollwitz, née Schmidt, was a German artist, who worked with painting,
printmaking and sculpture. Her most famous art cycles, including The Weavers and
The Peasant War, depict the effects of poverty, hunger, and war on the working class.
Lee Krasner (1908-1984)

Lenore “Lee” Krassner was an American abstract expressionist painter in the second
half of the 20th century. She is one of the few female artists to have had a retrospective
show at the Museum of Modern Art.

Leonora Carrington (1917-2011)

Leonora Carrington OBE was an English-born Mexican artist, surrealist painter, and
novelist. She lived most of her adult life in Mexico City, and was one of the last surviving
participantsin the Surrealist movement of the 1930s.

Louise Bourgeois (1911-2010)

Louise Joséphine Bourgeois was a French-American artist. Best known for her large-
scale sculpture and installation art, Bourgeois was also a prolific painter and
printmaker.

Mary Cassatt (1844-1926)

Mary Stevenson Cassatt was an American painter and printmaker. She was born in
Pennsylvania, but lived much of her adult life in France, where she first befriended
Edgar Degas and later exhibited among the Impressionists.

Rachel Whiteread (1963-)

Rachel Whiteread, CBE is an English artist who primarily produces sculptures, which
typically take the form of casts. She was the first woman to win the annual Turner Prize
in1993.
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RosaBonheur (1822-1899)

Rosa Bonheur, born Marie-Rosalie Bonheur, was a French artist, an animaliére and
sculptor, known for her artistic realism.

Suzanne Valadon (1865-1938)

Suzanne Valadon was a French painter and artists’ model who was born Marie-
Clémentine Valadon at Bessines-sur-Gartempe, Haute-Vienne, France. In 1894,
Valadon became the first woman painter admitted to the Société Nationale des Beaux-
Arts.

Sonia Delaunay (1885-1979)

Sonia Delaunay was a Ukrainian-born French artist, who spent most of her working life
in Paris and, with her husband Robert Delaunay and others, cofounded the Orphism art
movement, noted for its use of strong colours and geometric shapes.

Yayoi Kusama (1929-)

Yayoi Kusama is a Japanese artist and writer. Throughout her career she has worked in
a wide variety of media, including painting, collage, soft sculpture, performance art,
and environmental installations.

Sports Women :
Angelica Rozeanu (1921-2006)

Angelica Rozeanu was a Romanian table tennis player of Jewish origin, and one of the
most successful female table tennis players in the history of the sport.

Bobbie Rosenfeld (1904-1969)

Fanny “Bobbie” Rosenfeld was a Canadian athlete, who won a gold medal for the 400
metre relay and a silver medal for the 100 metre at the 1928 Summer Olympics in
Amsterdam.

Danielle Brown (1988-)

Danielle Brown MBE is a double Paralympic gold medallist in archery, three time
World Champion and was world number 1 for her entire career.

DaraTorres (1967-)

Dara Grace Torres is an American former competitive swimmer who is a twelve-time
Olympic medalist and former world record-holder in three events.

Gao Ling (1979-)

Gao Ling is a female badminton player from the People’s Republic of China. She is
regarded by many as the most successful doubles players in the women’s badminton
history.

Irena Szewinska (1946-)

Irena Szewinska, née Kirszenstein is a Polish retired sprinter who was one of the world’s
foremost athletes for nearly two decades, in multiple events.
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Jennifer Beth Thompson (1973-)

Jennifer Beth Thompson is an American former competition swimmer. She is one of
the most decorated Olympians in history: twelve medals, including eight gold medals.
Joanna Zeiger (1970-)

Joanna Sue Zeiger is an American triathlete who is the 2008 Ironman 70.3 world
champion. Zeiger represented the United States at the 2000 Summer Olympics in
triathlon.

Judit Polgar (1976-)

Judit Polgar is a Hungarian chess grandmaster. She is generally considered the
strongest female chess player of all time.

Laia Sanz(1985-)

Laia Sanz Pla-Giribert (born 11 December 1985), also known as Laia Sanz, is a Spanish
sportswoman. She is a thirteen-time Women’s Trial World Champion and ten-time
Women’s Trial European Champion in outdoor motorcycle trials.

Larisa Latynina (1934-)

Larisa Semyonovna Latynina is a former Soviet gymnast. Between 1956 and 1964 she
won 14 individual Olympic medals and four team medals. She holds the record for the
most Olympic gold medals by a gymnast, male or female.

Luciana Aymar (1977-)

Luciana Paula Aymar is a retired Argentine field hockey player. She is the only player in
history to receive the FTH Player of the Year Award eight times, and she is considered as
the best female hockey player of all time

Margaret Court (1924-)

Margaret Court AO MBE, also known as Margaret Smith Court, is a retired Australian
tennis player and former world No. 1. She won 24 Grand slams (Singles) titles.

Oksana Baiul (1977-)

Oksana Baiul is a Ukrainian former competitive figure skater. She is the 1993 World
champion and the 1994 Olympic champion in ladies’ singles. Baiul is the first skater to
win gold at the Winter Olympics representing Ukraine.

Patty Berg(1918-2006)

Patricia Jane Berg was an American professional golfer and a founding member and
then leading player on the LPGA Tour during the 1940s, 1950s and 1960s. Her 15 major
title wins remains the all-time record for most major wins by a female golfer.

Serena Williams (1981-)

Serena Jameka Williams is an American professional tennis player. The Women’s
Tennis Association has ranked her world No. 1 in singles on seven occasions. She won
23 Grand Slam singles titles.

Shirley Strickland (1925-2004)
Shirley Barbara de la Hunty AO, MBE, known as Shirley Strickland during her early
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career, was an Australian athlete. She won more Olympic medals than any other
Australian in running sports

Steffi Graf (1969-)

Stefanie Maria “Steffi” Graf is a German former tennis player, who was ranked world
No. 1during her career. Graf won 22 Grand Slam singles titles.

Sue Bird (1980-)

Suzanne Brigit “Sue” Bird is an American professional basketball player for the Seattle
Storm of the Women’s National Basketball Association. Bird was the first overall pick of
the 2002 WNBA Draft.

Veronica Campbell-Brown (1982-)

Veronica Campbell-Brown C.D is a Jamaican track and field sprinter, who specializes
inthe 100 and 200 meters. She is winner of 7 Olympic medals.

ZhangNing (1975-)

Zhang Ning is a female badminton player from the People’s Republic of China. She won
the Olympic gold medal twice for women’s singles in both 2004 and 2008. Sheiswidely
regarded by many as the greatest female badminton player of all time.

Social Workers:
Annie Besant (1847-1933)

Despite being an Irish woman, Annie Besant made India her second home, fighting for
the rights of the Indians throughout her life. She was the first woman president of
Indian National Congress and was heavily influenced by the country’s civilization and
culture. She was a renowned educationalist, social worker, political leader, social
reformer, journalist and women’s right activist. She fought for the Human Rights of
women in India.

Baroness Bertha Sophie Felicita von Suttner (1843-1914)

She was a Czech-Austrian pacifist who became the first woman to receive the Nobel
Peace Prize for advocating peace.

Jane Addams (1860-1935)

Jane Addams known as the “mother” of Social Work’ was a pioneer American settlement
activist/reformer, social worker, public philosopher, sociologist, author, and leader in
women’s suffrage and world peace. She established the Chicago School of Civics and
Philanthropy, and was also the first female president of the National Conference of
Charities and Corrections. Later on, she became the president of Women’s
International Peace Congress and Women’s Peace Party. Jane Adams also received the
1931 Nobel Peace Prize for her contributions in the field of social work.

Malala Yousafzai(1997-)

Malala Yousafzai is a Pakistani activist for female education and the youngest-ever
Nobel Prizelaureate.
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¢ Mother Teresa (1910-1997)
Mother Teresa MC, known in the Catholic Church as Saint Teresa of Calcutta, was an
Albanian-Indian Roman Catholic nun and missionary. She founded the Missionaries of
Charity, a Roman Catholic congregation, which is active in 133 countries. Mother
Teresa devoted her life to provide “wholehearted free service to the poorest of the poor,”
and was honored with 1979 Nobel Peace Prize. She was also recognized as a saint by the
Catholic Church.

¢ Shirin Ebadi(1947-)

She is an Iranian lawyer, a former judge and human rights activist and founder of
Defenders of Human Rights Centre in Iran.

Sister (Bhagini) Nivedita (1867-1911)

Sister Nivedita, earlier named Margaret Elizabeth Noble, was a Scots-Irish social
worker, author and teacher. Being a dedicated disciple of Swami Vivekananda, she had
close association with Ramakrishna Mission and served Indian people selflessly. Her
epitaph reads, "Here reposes Sister Nivedita who gave her all to India".

Vocalists:

¢ AmyWine house (1983-2011)
Amy Jade Winehouse was an English singer and songwriter. She was known for her
deep expressive contralto vocals and her eclectic mix of musical genres, including soul,
rhythm and blues, and jazz.

¢ ArethaFranklin (1942-)
Aretha Louise Franklin is an American singer, songwriter and musician. Multiple

Grammy winner and “Queen of Soul” Aretha Franklin is known for such hits as
“Respect,” “Freeway of Love”and “I Say a Little Prayer.”

¢ Beyonce Knowles (1981-)
Beyoncé Giselle Knowles-Carter is an American singer, songwriter and actress.
Throughout her career, she has sold over 100 million records as a solo artist, and a
further 60 million with ‘Destiny’s Child’, making her one of the best-selling music
artists of all time. She has won 22 Grammy Awards and is the most nominated woman
in the award’s history. She is the most awarded artist at the MTV Video Music Awards,
with 24 wins.

o Edith Piaf(1915-1963)
Edith Piaf was a French cabaret singer, songwriter and actress who became widely
regarded as France’s national chanteuse, as well as being one of France’s greatest
international stars.

.27 .



Janis Joplin (1943-1970)

Janis Lyn Joplin was an influential American singer of the 1960s; her raw, powerful and
uninhibited singing style, combined with her turbulent and emotional lifestyle, made
her one of the biggest female stars in her lifetime.

Joan Sutherland (1926-2010)
Dame Joan Alston Sutherland, OM, AC, DBE was an Australian dramatic coloratura

soprano noted for her contribution to the renaissance of the bel canto repertoire from
thelate 1950s through to the 1980s.

Joni Mitchell (1943-)

Roberta Joan “Joni” Mitchell, is a Canadian singer-songwriter and painter. Rolling
Stone called her “one of the greatest songwriters ever”, and All Music has stated, “When
the dust settles, Joni Mitchell may stand as the most important and influential female
recording artist of the late 20th century”.

Lata Mangeshkar (1929-)

She is called ‘The Nightingale of India’, with a track record of over thousand songs in
Bollywood and thirty-six regional languages, setting a legacy. Lata Mangeshkar, the
most celebrated singer of the Indian sub-continent was awarded the prestigious honor
Bharat Ratna and had been listed in the Guinness book of world records as the most
recorded artist everin the world.

Madonna (1958-)

Madonna Louise Ciccone is an American singer, songwriter, actress, and
businesswoman. She achieved popularity by pushing the boundaries of lyrical content
in mainstream popular music and imagery in her music videos, which became a fixture
onMTV.

Mariah Careh (1969/1970-)

Mariah Carey is an American singer, songwriter, record producer, and actress. In 1990,
she rose to fame with the release of “Vision of Love” from her eponymous debut album.
Sade (1959-)

Sade are an English band formed in London in 1982. Three of their members were
originally from Kingston upon Hull in the East Riding of Yorkshire. Sade Adu is thelead
singer of the eponymous band.

Tina Turner (1939-)

Tina Turner, is an American-born recording artist, dancer, actress, and author, whose
career has spanned more than half a century, earning her widespread recognition and
numerous awards.

Whitney Houston (1963-2012)

Whitney Elizabeth Houston was an American singer, actress, producer, and model. In
2009, Guinness World Records cited her as the most awarded female act of all time.
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Actors / On-screen Performers :

Audrey Hepburn (1929-1993)
Audrey Hepburn was a British actress, model, dancer and humanitarian. Recognized as
afilm and fashion icon, Hepburn was active during Hollywood’s Golden Age.

Carloe Lombard (1908-1942)
Carole Lombard was an American film actress. She was particularly noted for her

energetic, often off-beat roles in the screwball comedies of the 1930s. She was the
highest-paid star in Hollywood in the late 1930s.

Cate Blanchett (1969-)
Catherine Elise "Cate” Blanchett is an Australian actress and theatre director. She has
received international acclaim and many accolades, including six AACTA Awards, two

Academy Awards, three Screen Actors Guild Awards, three Golden Globe Awards, and
three BAFTA Awards.

Elizabeth Taylor (1932-2011)

Dame Elizabeth Rosemond Taylor was a British-American actress, businesswoman,
and humanitarian. She was one of the most popular stars of classical Hollywood cinema
in the 1950s. She continued her career successfully into the 1960s, and remained a well
known public figure for the rest of her life. The American Film Institute named her the
seventh-greatest female screen legend in 1999.

Greta Garbo (1905-1990)

Greta Garbo was a Swedish-born American film actress during the 1920s and 1930s.
Garbo was nominated three times for the Academy Award for Best Actress and received
an Academy Honorary Award in 1954 for her “luminous and unforgettable screen
performances.” In 1999, the American Film Institute ranked Garbo fifth on their list of
the greatest female stars of Classic Hollywood Cinema.

Ingrid Bergman (1915-1982)

Ingrid Bergman was a Swedish actress who starred in a variety of European and
American films. She won three Academy Awards, two Emmy Awards, four Golden
Globe Awards, a BAFTA Award, and the Tony Award for Best Actress.

Jane Fonda (1937-)

Jane Fonda is an American actress, writer, political activist, former fashion model and
fitness guru. She is a two-time Academy Award winner and two time BAFTA Award
winner.

Malini Fonseka (1947-)

Wanniarachchige Malani Senehelatha Fonseka, popularly as Malani Fonseka is an
award-winning Sri Lankan film actress, also known as the “Queen of Sinhalese
cinema”.
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Meena Kumari (1933-1972)

Meena Kumari, born Mahjabeen Bano, was an Indian film actress, singer and poet
under the pseudonym “Naaz”. Meena Kumari is also known as The Tragedy Queen of
Indian Cinema’.

Meryl Streep (1949-)

Mary Louise “Meryl” Streep is an American actress of stage and screen, and
philanthropist. Sheis cited in the media as the “best actress of her generation”.

Nargis Dutt (1929-1981)

Nargis Dutt, born Fatima Rashid but known by her screen name, Nargis, was an Indian
film actress. She is regarded as one of the greatest actresses in the history of Hindi
cinema.

Oprah Winfrey (1954-)

Oprah Gail Winfrey is an American media proprietor, talk show host, actress, producer,

and philanthropist. She is best known for her talk show The Oprah Winfrey Show,

which was the highest-rated television program of its kind in history and was nationally
syndicated from 1986 to 2011 in Chicago, Illinois. She is called the “Queen of All Media”.

Ruth Elizabeth “Bette” Davis (1908 —1989)

She was an American actress of film, television, and theatre. Regarded as one of the
greatest actresses in Hollywood history, she was noted for her willingness to play
unsympathetic, sardonic characters and was reputed for her performances in a range of
film genres, from contemporary crime melodramas to historical and period films and
occasional comedies, although her greatest successes were her roles in romantic
dramas.

Sophia Loren (1934-)

She is an Italian film actress. She holds the record for having earned six David di
Donatello Awards for Best Actress, the most ever received.
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Radium and The New Concepts in Chemistry Nobel Lecture

Marie Sklodowska Curie
French Chemist, Nobel Laureate

December 11, 1911 at Stockholm Concert Hall, Stockhoim, Sweden,

Some 15 years ago the radiation of uranium was discovered by Henri Becquerel and two
year later the study of this phenomenon was extended to other substances, first by me, and
them by Pierre Curie and myself. This study rapidlyled us to the discovery of new element the
radiation of which, while being analogous with that of uranium, was for more intense. All the
elements emitting such radiation I have termed radioactive, and the new property of matter
revealed in this emission has thus received the name radioactivity thanks to this discovery of
new, very powerful radioactive substances, particularly radium, the study of radioactive
progressed with marvelous rapidity. Discoveries followed each other in rapid succession, and
it was obvious that a new science was in course of development. The Swedish Academy of
Sciences was kind enough to celebrate the birth of this science by awarding the Noble Prize for
Physics to the first workers in the field, Henri Becquerel, Pierre Curie and Marie Curie (1903)

From that time onward numerous scientists devoted themselves to the study
radioactivity. Allow me recall to you one of them who, by the certainty of his judgement, and
the boldness of his hypotheses and through the many investigation carried out by him and his
pupils, has succeeded not only in increasing our knowledge but also in classifying it with great
clarity; he has provided a backbone for the new science, in the form of a very precise theory
admirable suited to the phenomena. I am happy to recall that Rutherford came to Stockholm
in 1908 to receive the Nobel Prize as a well-deserved reward for his work.

Far from halting, the development of the new science has constantly continued to follow
an upward course. And now, only 15 years after Becquerel’s discovery, we are face to face with
awhole world of new phenomena belonging to a field which, despite its close connexion with
the fields of physics, and chemistry, is particulars well-defined. Inthisfield theimportance of
radium from the viewpoint of general theories has been decisive. The history of the discovery
and the isolation of this substance has furnished proof of my hypothesis that radioactivity is
an atomic property of matter and can provide a means of seeking new elements. This
hypothesishasled to present-day theories of radioactivity, according to which we can perdicd
with certainty the existence of about 30 new elements which we cannot generally either
isolated or characterize by chemical methods. We also assume that these elements undergo
atomic transformation, and the most direct proof in favour of this theory is provided by the
experimental face of the chemically-defined element helium starting from the chemically-
defined element radium.

Viewing the subject from this angle, it can be said that the task of isolating radium is the
corner-stone of the edifice of the science of radioactivity. Moreover, radium remains the most
useful and powerful tool in radioactivity laboratories. I believe that it is because of these
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considerations that the Swedish Academy of Sciences has done me the very great honour of
awarding me this year’s Noble Prize for Chemistry.

Itis therefore my task to present to youradium in particulars as a new chemical element,
and to leave aside the description of the many radioactive phenomena which have already
been described in the Nobel Lectures of H. Becquerel, P. Curie and E Rutherford.

Before broaching the subject of this lecture, I should like to recall that the discoveries of
radium and of polonium were made by Pierre Curie in collaboration with me. We me are also
indebted to Pierre Curie for basic research in the filed of radioactivity, which has been carried
out either alone, in collaboration with his pupils.

The chemical work aimed at isolating radium in the state of the pure salt, and at
characterizing it as a new element, was carried out speciallyby me , but it is intimately
connected with our common work. I thus feel that I interpret correclty the intention of the
Academy of Sciences in assuming that the award of this high distinction to me motivatedby
this common work and thus pays homage to the memory of Pierre Curie.

I will remind you at the outset that one of the most important properties of the
radioactive elements is that of ionizing the air in their vicinity (Becquerel). When a uranium
coumpound is placed on a metal plate A situated opposite another plate B and a difference in
potential is maintained between the the plates A and B, an electric current is set up between
these plates, this current can be measured with accuracy under suitable conditions and will
serve as measure of the activity of the substance. The conductivity imparted to the air can be
ascribed toionization produced by the rays emitted by the uranium compounds.

11897, using this this method of measurement, I undertook a study of the radiation of
uranium compounds, and soon extended this study to other substances, with the aim of
finding out whether rediition of this type occurs in occurs in other elements. I found in this
way that of the other elements known, only the compounds of thorium behave like the
compounds of thorium behave like the compounds of uranium.

I was struck by the fact that the activity of uranium and thorium appears tobe an atomic
property of the element thorium. Chemical compounds and mixtures containing uranium and
thorium are active in direct proportion to the amount of these metals contained in them. The
activity is not destroyed by either physical changes of state or chemical transformation.

I measured the activity of a number of minerals; all of them that appear to be redioactive
always contain uranium of thorium or thorium. But an unexpected fact was noted: certain
minerals (pitchblende, chalcolite, autunite) had a greater activity than might be expected
than might be expected on the basis of their uranium content. Thus, pitch blendes containing
75% of uranium oxide are about four time as radioctive as uadium. This conflicted with views
which held that no mineral should be more radioactive than metallic uranium. To explain
this point I prepared synthetic chalcolite from pure products, and obtained crystals, whose
activity was complete consistent with their uranium content; this activity is about halfthat of
uranium.

I then thought that the greater activity of the natural minerals might be determined by
the presence of a small quantitygof a highly- radioactive material, deferent from uranium,
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thorium and the elements known at present. It also occurred tome that if this was the case I
might be able to extract this substance from the mineral by the ordinary methods of chemical
analysis. Pierre Cuire and I at once carried out this research, hoping that the proportion of
the new element might reach several per cent. In reality the proportion of the hypothetical
element was far lower it took several years to show unequivocally that pitchblende that
pitchblende contains at least one highly-redioactive material which is a new element in the
sense that chemistry attaches to the term.

We were thus led to create anew method of searching for new elements. a method based
on radioctivtly condered as an atomic property of matter. Each chemical separation is
followed by a measurement of the products obtained, and in this way it is possible to
determine how the active substance behaves from the chemical viewpoint. This method has
come into general application, and is similar in some ways to spectral analysis. Because of the
wide variety of radiation emitted, the method could be perfected and extended, so that it
makes it possible, not only to discover radioactive materials, but also to distinguish them from
edach other with certainty.

I was also found in using the method being considered, that to was in fact possible to
concentrate the activity by chemical methods. We found that pitchblende contains at least
two radioactive materials, one of which, accompanying bismuth, has been given the name
polonium, while the other, paired with barium, has been called radium. Other radiactive
elements have been discovered since; actinium ( Debierne), radiothorium and messothorium
(Hahn), ionium (Boltwood ),etc.

We were convinced that the materials which we had discovered were new chemical
elements. This conviction was based solely on the atomic nature of radioactivity. But at first,
from the chemical viewpoint, it was as if our substanceshad been, the one pure bismuth, and
the other pure barium. It was vital to show that the radioactive property was connected
withtraces of elements that were neither bismuth nor barium. To do that the hypothetical
element had to be isolated. In the case of radium isolation was completely successful but
required several years of unremitting effort. Radium in the pure salt from is a substance the
manufacture of which has now been industrialized; for no other new radioactive substance
have such positive results been obtained.

The rediferous mineralls are being subjected to very keen study because the presence
ofradium lends them considerable value. They are identifiable either by the electrometric
method, or very simply by the impression they produce on a photographic plate. The best
radium mineral is the pitchblende from St. Joachimsthal (Austria) which has for a long time
been processed to yield uranium salts. After extraction of the latter, the mineral leaves a
residue which contains radium and polonium. We have normally used this residue as our raw
material.

The first treatment consists in extracting the radiferous barium and the bismuth
containing the polonium. This treatment, which was fist performed in the laboratory on
several kilograms of raw material (as material (as many as 20 kg) had then tobe undertaken in
a factory owing to the need to process thousands of kilograms. Actually, we gradually learned
from experience that the radium is contained in the raw material in the proportion of a few
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decigrams per ton. About 10 to 20kg crude barium sulphate conthate containing radium are
extracted from one ton of residue. the activity of these sulphates is even then 30 to 60 time
greater than that of uranium. These sulphate are purified and converted to chlorides in the
mixture of barium and radium is present only in the proportion of about 3 parts per 100,000;
in the radium industry in France a much a much lower grade mineral is most often used and
the proportion indicated is far lower atill. To separate the radium from the barium I have used
a method of fractional crystallization of the chloride (the bromide can also be used). The
radium salt, less soluble than the barium salt, becomes concentrated in the crystals. Fraction
is a lengthy, methodical operation which gradually eliminates the barium, To obtain a very
pure salt T had to perform several thousands of crystallization. The progress of the
fractionation is monitored by activity measurements.

A first that the element radium existed was furnished by spectral analysis. The spectrum
of a chloride enriched by crystallization exhibited a new line which Democracy attributed to
the new element. As the activity became more concentrated, the new line increased in
intensity and other lines appeared while the barium spectrum became at the same time less
pronounced. When the purity is very high the barium spectrum is scarcely visible.

Thave repeatedly determined the average atomic weight of the metal in the salt subjected
to spectral analysis. The method used was the one consisting determining the chlorine content
in the from of silver chloride in a known amount of the anhydrous chloride. I have found that
the method gives very good results even with quite small amounts of substance (0. to 0.5 g),
provided a very fast balance is used to avoid to the absorption of water by the alkaline-earth
salt during the weighting. The atomic weight increases with the enrichment of the radium as
indicated by the spectrum. The successive atomic weight obtained were; 138; 146; 174; 225;
226; 45. This last value was determined in 1907 with 0.4 g of very pure radium salt. The results
of a number of determinations are, 226; 62; 226; 31; 226.42.These have been confirmed by
more recent experiments.

The preparation of pure radium salts and the determination of the atomic weight of
radium have proved positively that radium is a new element and have enabled a definite
position to be assigned to it. Radium is the higher homologue of barium in the higher
homologue of barium in the family of alkaline-earth metals; it has been entered in
Mendeleev’s table in the corresponding column, on the row containing uranium and thorium
spectrum is very precisely known. These very clear-cut results for radium have convinced
chemists and justified the establishment of the new science of radioactive substances.

Ichemical terms differs little from barium; the salts of those two element are isomorphic,
while those of radium are usually less soluble less than the barium salts. It is very interesting to
note that strong radioactivity of radium invoives no chemical anomalies and that the chemical
properties are actually those which correspond to the position in the Periodic System
indicated by its atomic weight. The radioactivity of radium in solid salts isca; 5 million times
greater than the of an equal weight of uranium, Owing to this activity its salts are
spontaneously luminous. I also wish to recall that radium gives rise to a continuous liberation
of energy which can be measured as heat, being about 118 calories per gram of Radium has
been isolated in the metallic state (M. Curie and A Debieme, 1910) The method used
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consistedd in distilling under very pure hydrogen the amalgam of radium formed by the
electrolysis of a chloride solution using a mercury cathode. One decigram only of salt was
treated and consequently considerable difficulties were involved. The metal obtained melts
at about 700° C, about which temperature it starts to volatilize . It is very unstable in the air
and decomposes water vigorously.

The radioactive properties of the metal are exactly the ones that can be forecast on the
assumption that the salts is an atomic property of the radium which is unaffected by the state
of combination. It was of real importance to corroborate this point misgivings had been voiced
by those to whose to the atomic hypothesis of radioactivity was still not evident.

Although radium has so far only been obtained in very small amounts, it is nevertheless
true to say, in conclusion, that it is a perfectly defined and already well-studied chemical
element.

Unfortunately, the same cannot be stated for polonium, for which nevertheless
considerable effort has already been spent. The stumbling block here is fact that the
proportion of polonium in the mineral is about 5,000 times smaller the that of radium.

Before theoretical evidence was available from which to forecast this proportion. I had
conducted several extremely laborious operation to concentrate polonium and in this way had
secured with very high activity without being able to arrive at definite resultsas in the case of
radium. The difficulty is heightened by the fact polonium disintegrates spontaneously,
disappearing by halfin a period of 140 days. We now that radium has not an infinite life either,
but the rate of disappearance is far less ( it disappears by half in 2,000 years). With our
facilities we can scarcely hope to determined the atomic weight of polonium because theory
foresees that a rich mineral can only a few hundredths of a milligram per ton, but we can hope
to observe its spectrum. The operation of concentrating polonium, as I shall point out later, is
moreover,a problem of great theoretical interest.

Recently, in collaboration with Dubium, I undertook to treat several tons of residues
from uranium mineral with a view to preparing polonium. Initially conducted in the factory,
them in the laboratory, this treatment finally yielded a few milligrams of substance about 50
times more active than an equal weight of pure radium. In the spectrum of the substance some
new lines could be observed which appear attributable to polonium and of which the most
important has the wavelength 4170,5A. According to the atomic hypothesis of radioactivity,
the polonium spectrum should disappear at the same time as the activity and this fact can be
confirmed experimentally

I have so far considered radium and polonium only as chemical substances. I have
shown how the fundamental hypothesis which states that radioactivity is an atomic property
ofthe substance hasled tothe discovery of new chemicals. I shall now describe how the scope
of the hypothesis has been greatly enlarged by the consideration and experimental facts which
resulted in establishing the theory of atomic radioactive transfusion.

The starting -point of this theory must be sought in the considerations of the sources of
the energy invoice in the phenomena of radioactivity. This energy becomes manifest as an
emission of rays which produce thermal, electrical and light phenomena. As the emission of
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spontaneously without any known cause of excitation, various hypotheses have been
advamced to account ford the liberation of energy. One of the hypotheses put forward at the
beginning of our research by Pierre Curie and myself consisted in that the radiation is an
emission of matter accompanied by a loss in weight of the active substances and that the
energy is taken from the substance itself whose evolution is not yet complete and which
undergoes an atomic transformation. This hypothesis, which at first could only be enunciated
together with other equally valid theories, has attained dominant importance and finally
asserted itself in our minds owing to a body of experimental evidence which substantiated it.
The evidence is essentially the following. A series of radioactive phenomena exists in which
radioactivity appears to be tied up to matter in an imponderable quantity, the radiation
moreover not being permanent but disappearing more of less rapidly with time. Such are
polonium, radioactive emanations and deposits of induced radioactivity

It has been established moreover in certain cases that the radioactivity observed
increases with time. This is what happens in the case of freshly prepared radium, of the
emanation freshly introduced into measuring apparatus, of thorium deprived X, etc.

A careful study of those phenomena has shown that a very satisfactory general
explanation can be give by assuming that each decrease of radioactivity is observed there is a
destruction of radioactive matter, and that each time an increase of activity is observed, there
is a production of radioactive matter. The radiations which disappear and appear are, besides,
of very varied nature and it is admitted that every kind of rays determined can serve to
characterize a substance which is its source, and appears and disappears with it.

As radioactivity is in addition a property which is essentially atomic, the production or
the destruction of a distinct type of radioactivity corresponds to a production or a destruction
of atoms of aradioactive substance.

Finally, if is supposed that radioactive energy is a phenomenon which is borrowed from
atomic transformation, it can be deduced from this that every radioactive substance
undergoes such a transformation, even though it appears to us be invariable. Transformation
in this case is only very slow and this is what takes place in the case of radium or uranium

The theory I have just summarized is the work of Rutherford and Soddy, which they
have called theory of atomic disintegration. By applying this theory it can be concluded that a
primary radioactive substance such as radium undergoes a series of atomic transmutations by
virtue of which the atom the radium gives birth to a train of atoms of smaller and smaller
weighs, since a stable state cannot be attained as long as the atom formed is radioactive.
Stability can only be inactive matter.

From this point of view one of the most brilliant triumphs of the theory is the prediction
that the gas helium, always present in radioactive minerals, can represent one of the end-
products of the evolution of radium, and that it is in the form of alpha rays that the helium
atoms which are formed when radium atoms disintegrate are discharge. Now, the production
of helium by radium has been proved by the experiment of Ramsay and Soddy, and it cannot
now be contested that the perfectly defined chemical element, radium, gives rise to the
formation of another equally defined element-helium, the investigations done by Rutherford
and his students have proves that the alpha particles emitted by radium with an electric charge
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are also to be found in the form of helium gas in the space where they have been recovered.

I must remark here that the bold interpretation of the relationship existing between
radium and helium rests entirely upon the certitude that radium has the same claim to be a
chemical element as have all the other known elements, and that there can be no question of
regarding it to be a molecular combination of helium with another element. This shows how
fundamental in these circumstances has been the work carried out to prove the chemical
individuality of radium, and it can also be seen in what way the hypothesis of the atomic nature
of radioactivity and the theory of radioactive transformations have led to the experimental
discovery of a first clearly-established example of atomic transmutation. This is a fact the
significance of which cannot escape anyone, and one which incontestable marks an epoch
from the point of view of chemists.

Considerable work, guided by the theory of radioactive transformations, has led to
approximately 30 new radioactive elements being envisaged, classified in 4 series according
to the primary substance; these series are uranium, thorium and actinium. The uranium and
radium series can, be combined , for it seems to be proved that radium is a derivative of
uranium. In the radium series the last know radioactive body is polonium, the radium is now
aproven fact. Itis likely that the actinium series is related to that of radium.

We have seen that helium gas is one of the products of radium disintegration. The
helium atoms are detached from those of radium and its derivatives during the course of the
transformation. It is supposed that after the departure of four atoms of helium, the radium
atom yields one atom of polonium; the departure of a fifth helium atom determines the
formation of an in inactive body with an atomic weight believed to be equal to 206 (20 unites
below that of radium) According to Rutherford this final element is nothing more than lead,
and this supposition is now being subjected to experimental verification in my laboratory. The
production of helium from polonium has been directly proved by debierne.

The relatively large amount of polonium prepared by Curie and Debierne has allowed an
important study to be undertaken. This consists in counting a large number of alpha particles
emitted by polonium and in collecting and measuring the corresponding volume of helium.
Since each particle is a helium atom, the number of helium is thus found which occupy a given
volume and have a given weight. It can therefore us to deduce, in a general way, the number of
molecules in a gram molecule. This number, known as Avogadro’s constant, is of great
importance. Experiments conducted on polonium have supplied a first value for the number,
which is in good agreement with the values obtained by other methods. The enumeration of
alpha particles is done by an electro metric method due to Rutherford; has been brought to
perfection by means of a photographic recording apparatus.

Recent investigations have shown that potassium and rubidium emit a very feeble
radiation, similar to the beta radiation of uranium and radium. We do not yet know whether
we should regard these substances as true radioactive bodies in the process of transformation.

To conclude I should like to emphasize the nature of the new chemistry of radioactive
bodies. Tons of materials have treated in order to extract radium the ore. The quantities of
radium available in a laboratory are of the one milligram. or of a gram at the very most, this
substance being worth 400,000 francs per gram. Very often material has been handled in
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which the presence of radium could not be detected by the balance, nor even by the balance,
nor even by the spectroscope. And yet we have methods of measuring so perfect and so
sensitive that we are able to know very exactly the small quantities of radium we are using.
Radioactive analysis by electrometric methods allows us to calculate to within 1% a
thousandth of a milligram of radium, and to detect the presence of 10-10 grams of radium
diluted in a few grams of material. This method is the only one which could have led to the
discovery of radium in view of the dilution of this ore. The sensitivity of the methods is still
more striking in the case of radium emanation, which can be detected when the quantity
present amounts, for example, to only 10-10mm3. As the specific activity of a substance is, in
the case of analogous radiations, approximately in inverse proportion to the average life, the
result, is that if the average life is very brief, the radioactive reaction can attain an
unprecedented sensitivity. We are also accustomed to deal currently in the laboratory with
substances the presence of which is only shown to us their radioactive properties but which
nevertheless we can determine, dissolve, reprecipitate from their solutions and deposit
electrolytically. This means that we have here an entirely separate kind of chemistry for which
the current tool we use is the electrometer, not the balance, and which we might well call the
chemistry of theimponderable.

[ Source; “Radium and the New Concepts in Chemistry,” by Marie Curie in Chemistry, New York,
Published for the Noble Foundation by Elsevier, 1964, pp 197-211. ]
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Micro Finance, A Prospective Device to Empower Women

Arundhati Bhattacharya
Assistant Professor, Dept. of Economics

‘Empowerment’ is defined as a person's capacity to make effective choices and to
transform choices into desired actions. Women's empowerment encompasses some unique
additional elements:

4 Women are not just a group among several disempowered subsets of society (the
poor, minorities etc.); they are a cross-cutting category of individuals that overlaps
with all these other groups.

4 The household and interfamilial relations are central locus of women’s
empowerment in a way that is not true for other disadvantaged groups, indicating
that efforts at empowering women must be especially cognizant of the implications
ofbroader policy actions at the household level.

4 Women’s empowerment requires systematic transformation in not just any
institution, but fundamentally in those supporting patriarchal structures.

Smilatha Batiwala defines women’s empowerment as ‘control over material assets,
intellectual resources and ideology’.

One of the widely accepted means to women’s empowerment consists of helping the
women folk improve their economic status while, at the same time, gaining more control over
that status. It necessitates women to gain the earning status. Despite lacking sufficiency, it is
the only way by which women can improve their position.

A study by Nancy Qain in China found that increase in share of female income had a large
immediate positive effect on the survival rates of girls and increased education for all children.
Conversely, rise in the share of male income reduced survival rates and educational
attainment of girls.

During the 1980s, two main schools of thought existed, concerning the ‘maternal
dilemma’ between a woman’s productive and reproductive roles. The ‘women-in-
development' school sought to enhance women’s income earning capacity and de-emphasise
child care, while proponents of the ‘child welfare’ school tended to view women as
instruments to produce healthy children and downplayed their need to work. In recent times,
efforts are made to build bridge between these two schools, leading to policy
recommendations aimed at improving both the status of women and the welfare of children.

Awell-accepted ways to bridge this gap is by means of provision of micro finance services
(credit, savings, insurance and pensions) and increasing women’s access to these services.
The Regulatory Framework for Microfinance has defined microfinance as “Provision of thrift,
credit and other financial services and products of very small amounts to the poor in rural,
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semi-urban or urban areas for enabling them to raise their income levels and improve living
standards”. Theselead to:

(i) economic empowerment : women’s access to savings and credit renders them a
greater economic role in decision-making through their decisions about savings and credit.
This will enable them to set up micro-enterprises (by increasing incomes under their control)
and to optimize their own and households’ welfare, in their own accord.

(ii) increased well-being : access to savings and credit facilities and women’s
decision about what is to be done with savings and credit strengthen their say in economic
decisions of the household (as their contribution to household becomes greater). This enables
women to increase expenditure on their own and children’s well-being. Women’s control over
decision-making prevents leakage of household income to unproductive and harmful (mainly
done by husbands) means.

(iii) social and political empowerment : women’sincreased economic activity and
control over income resulting from access to micro finance improve their skills, mobility,
access to knowledge and support networks and enhance their status within the community.
These changes are expected to be reinforced by group formation, leading to wider movement
for social and political change.

The diverse role of micro finance in empowering women and the entire community as
wellisillustrated by the following diagram:

Savings
and

Increased Household Income Women's Decision about Increased Status
under Women'’s Control Savings and Credit and Changing Roles
v
Women's Economic Activity
Children’s Women'’s T
Wellbeing Wellbeing Increased Women’s Increased
Income from Increased Networks and Confidence
Household Wellbeing Women's Access to Mobility and Skills
({Vutrmon, Weglth, Activities Markets (Power with) | _| (Power to)
Literacy, Happiness)
Women'’s Economic Women’s Social
Men’s Empowerment and Political
Wellbei Empowerment
elloeing Increased Control || | P
over Income, Assets e Power to challenge and
and Resources Investment and :
Productivity change Gender Relations
Poverty (Power over)
Reduction
Economic Growth
Women'’s

Human Rights

Multi-dimensional Role of Micro finance in Community’s Well-being
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The benefits of increased economic participation of women can be cited in the
remarkable success of the Grameen Bank in Bangladesh, the micro credit movement led by
Muhammad Yunus, who provided the rural women borrowers access to credit. Breaking the
myth of non-repayment of loans taken by rural people, this bank recorded a very high rate of
repayment (98%).

Ifnot handled efficiently, even such a noble initiative may bear no fruits.

¢ To repay loans, women may be forced to cut their own, already inadequate
expenditure on food and health for savings, spending little on themselves and
discriminating against daughters.

¢ Micro finance programmes may increase tensions within the households as men
withdraw their own incomes and / or women struggle to retain control over their
own earnings. This may resultin domestic violence, divorce and abandonment.

=¢ In cases of micro finance programmes, time spent on savings and credit meetings
automatically reduce women’s allotted time for other social commitments and
political activities. It may raise conflicts between men and women, contributing
little to the latter’s social and political empowerment, if adequate mechanism is not
present to support them.

¢ High repayment levels (in case of micro finance) by women do not necessarily mean
that they have used loans themselves. Women may choose to invest loans taken
according to priorities of families’ male members.
Despite some limitations owing to its improper execution, micro finance, as a powerful
instrument to empower rural poor women folk and promote their well-being is an emerging
subject of discussion.
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Sister Nivedita and Sister Christine : The Mighty and the Docile
Disciples of Swami Vivekananda

Upala Saha
Assistant Professor, Dept. of Botany

Two women stepped into our motherland on the beckoning Swami Vivekananda; Sister
Nivedita and Sister Christine. The more famous of the two, Margaret Elizabeth Nobel,
popularly known as Sister Nivedita, was an Irish lady born on 28th October, 1867 and had
devoted her entire life in educating the women of Bengal. Besides, she was a social worker, a
researcher and an active participant in the Indian freedom struggle. Her zeal for literacy led
her to setting up a Girls' school in Bagbazar wherein women of all ages, strata and domains
would rid themselves of the darkness of superstitions and enlighten their souls.

Somewhat less popular, a shy and reclusive Christina Greenstidel or Sister Christine was
born in Nuremberg, Germany on 17th September, 1866. An introvert by nature, she was
equally bent upon education and enlightment of Indian women. Wherein Sister Nivedita met
Swamiji at Chicago in a homely meet, Sister Christian heard his speech at Detroit, Michigan,
where she had moved with her family at the age of three. On 24 February 1894, Christine
attended this lecture by Vivekananda and she was so impressed that she attended many more
of his lectures and became an admirer and follower. She later recounted her experience of that
firstlecture:

“Never have I heard such a voice, so flexible, so sonorous. It was the voice of God to me!
That range of emotion, that silvery music— I have never heard in any other. It was sheermusic.
It was the mind that made the first great appeal, that amazing mind! What can one say that will
give even a faint idea of its majesty, its splendour? It was a mind so far transcending other
minds, even of those who rank as geniuses... Its ideas were so clear, so powerful, so
transcendental that it seemed incredible that they could have emanated from the intellect of a
limited human being.”

Sister Christine started loving India after attending Vivekananda’s lectures; soon this
love compelled her to leave her home and country for the call of humanity, as was the case with
Sister Nivedita. Some of Swamiji’s scholars including Sister Gargi and Pravrajika Vrajaprana,
believed that Vivekananda regarded Christine as his daughter. He had blessed her in a letter
saying “Mother knows best. I dedicate you to her forever. What more can I do? This is the
highest, the best, and loveliest.”

On 7 April 1902, Christine arrived in Kolkata and joined Sister Nivedita in her
endeavour; both were selflessly dedicated to the cause of women’s upliftment. Had it not been
for the immense support and assistance of Sister Christine, the massive drive taken by Sister
Nivedita would probably not have reached the epitome of success. Chistine was entrusted with
all the responsibilities of Ramkrishna Sarada Mission Sister Nivedita Girls' School and she did
nurture the school like her own child.

In “A Portrait of Sister Christine” written by Pravrajika Vrajaprana, she recalls... ‘Swami
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Vivekananda said about Christine, “She is pure, pure in soul. I knew it, I felt it. I must have her
for my work in Calcutta.” Christine did come and work in Calcutta. Those who knew her were
struck by her purity. They also talk of the sweetness of her character. From the first moment
she met Swami Vivekananda she became his devoted follower. 'Swami Vivekananda was
mesmerized by her sacrifice, endurance and serenity.

Sister Christine preached the ideology of Swami Vivekananda and sermonized on the
vivid facets of Indian history, lifestyle, religion and philosophy in the United States. In her
'REMINISCENCES OF SWAMI VIVEKANANDA’ Sister Christine wrote....

“Now and then, at long intervals of time, a being finds his way to this planet who is
unquestionably a wanderer from another sphere; who brings with him to this sorrowful world
some of the glory, the power, the radiance of the far distant region from which he came. He
walks among men, but he is not athome here. He is a pilgrim, a stranger, he tarries but a night.

He shares the life of those about him, enters into their joys and sorrows, rejoices with
them, mourns with them, but through it all, he never forgets who he is, whence he came, or
what the purpose of his coming. He never forgets his divinity. He remembers that he is the
great, the glorious, the majestic Self. He knows that he came from that ineffable, supernal
region which has no need of the sun or moon, foritisillumined by the Light of lights. He knows
that he was, long before the time when ‘all the sons of God sang together forjoy’.

Such a one, I have seen, I have heard, I have revered. At his feet I have laid my soul’s
devotion.

Such a being is beyond all comparison, for he transcends all ordinary standards and
ideals. Others may be brilliant, his mind is luminous, for he had the power to put himself into
immediate contact with the source of all knowledge. He is no longer limited to the slow
processes to which ordinary human beings are confined. Others may be great, they are great
only as compared with those in their own class. Others may be good, powerful, gifted, having
more of goodness, more of power, more of genius than their fellowmen. It is only a matter of
comparison. A saint is more holy, more pure, more single-minded than ordinary men. But
with Swami Vivekananda, there could be no comparison. He was in a class by himself. He
belonged to another order. He was not of this world. He was a radiant being who had
descended from another, a higher sphere for a definite purpose. One might have known that
hewould not staylong.

Isitto be wondered at that nature itself rejoices in such a birth, that the heavens open and
angels sing paeans of praise?

Blessed is the country in which he was born, blessed are they who lived on this earth at
the same time, and blessed, thrice blessed are the few who sat his feet.”

Both Sister Nivedita and Sister Christine were devotees of Sarada Devi; their love and
respect for the Mother was unparalleled. Nonetheless, the two foreigners had striking
attributes that marked their differences. Whereas Sister Nivedita was a strong personality
with vigor, rage and toughness, Sister Christine was soft, gentle, mild spoken and extremely
kind hearted with a motherly affection that made her more of a “friend” than a “guru” to her
students. She was as much in favour of Indian independence as Sister Nivedita but much less

. 52 -



assertive and extroverted. Nevertheless, these two women had taken the same initiative to
empower Indian women and had put all their efforts in reforming the society for the
betterment of women.

Sister Nivedita and Sister Christine, two women who bridged the West with the East;
influencing the oriental society with their positive thoughts and empowering women with
their hard work and unputdownable dedication that calls for the sincerest acknowledgement.
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whatever, except as intellectual gymnastics. The Vedanta therefore as a religion must be
intensely practical. We must be carry it out in every part of our lives ......... for the Vendanta
teaches oneness— one life throughout. The ideals of religion must cover the whole field of life,

they must enter into all our thoughts and more and more into practice.”&
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or sex, nor anything that stands as a bar to the realisation of the ideal, because, Vedanta shows
thatitisrealised already, it is already there””
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Adulterated Food : A Storehouse of Digeasges

Jagadbandhu Chakrabarti
Ex-Director
Central Food Laboratory, Kolkata.

Urea added to parched rice (Muri) ; poisonous colour added to flattened rice (chinrah) to
look it much whiter, selling tea-leaves once again after extracting and adding colour to obtain
so called closed liquor (truely the coloured water), Using Ajinomoto (Mono-Sodium Glumate-
MSG) in ‘chowmein’ decorationg betels and ‘Laddus’ with Aluminium foils (Tabak), mixing
‘Shial-Kanta’ (Argemone) thorny seeds to edible oils, fruits ripened with the aid of Carbide,
Contaminated foods, edibles with fatal colours, rotten betel nuts to ‘Pan Masala’, Papaya
seeds to black peppers etc. are more or less common sights everywhere in the market.
Moreover, manufacturing Companies always indulge in misleading exaggerations on
advertisement of their products. This is how ‘Food for Health’ is gradually degenerating into
‘Food leading to death’. Dr. Herbert was quite justified, when 350 years before, he remarked,
‘whatever was the father of a disease, all ill diet was the Mother.’

Because of my long 36 years association by Virtue of my official employment as a person
responsible for the ‘Standard of Food and its Safety’ in the Central Government, I am rather
interested in sharing my experiences with all of you by bringing the ins and outs of the edibles.
Adding artificial colour to food carries no sense save and except its being amourous. There are
four different shades of basic colours as permitted viz Red (Ponceu 4R, Carmoisine,
Erythrosine), Yellow (Tantrazine, Sunset yellow), Blue (Indigo-Carmine, Brilliant Blue FCF)
and Green (Fast Green FCF) i.e. a total eitht varieties of four basic colour. These are
recommended for some varies of food, @ 100/200 mg. per kg of food quantity. But
‘Kamdhenu’ (Cow brand) / Metanil yellow ‘a specific industrial colour and not for human
consumption is being elaborately used in edibles. Bundiya, Laddu, Biriyani, Beguni (brinjal
slices dipped in Besan or powered Bengal gram, fried in oil). Turmeric Powder, ‘Zalebi’,
‘Amriti’, ‘Kamal Bhog’, ‘Kulfi’, ‘Math’ (Congealed sugar shaped like a temple), batasha etc.
wherein this harmful colour is used by the manufactures knowingly/unknowingly. This
arbitrary use of industrial colour may give rise to the diseases like cancer, stomach-ache and
testicular degeneration. Another similar harmful colour is ‘Rhodamine-B’ which is widely
used in ‘Howai Mithai’, Sweetmeats, Syrup and Sugar temple (a temple shaped hardened
sugar product) particularly offered to goddess Saraswati, Laxmi and other deities). Human
livers, kindneys and spleens are very badly affected by this nefarious colour.

Application of above mentioned yellow and red colour has slow poisoning effect in our
body. So we are naturally less conscious. Metanil yellow or ‘Kishour Colour’ and ‘Rhodamine-
B’ are very easily identifiable. A little addition of Muretic Acid (used in toilet cleansing)
changes the yellow colour to deep purple. Likewise any food having Rhodamine-B in it, if
diluted in water and exposed to sunlight, will have fluorescence in it. We might remember
these two testsin our own interest.
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Children below 12 months and expectant mothers are strictly advised not to take
Ajinomoto (MSG) Chinese food. This hinders the growth of brain of the fetus in mother’s
womb. ‘Tabak’ (A foil of silver) used on the crust of ‘Betel-leaf’ or sweetmeats should be of
Food Grade Silver only but instead the use of Aluminium Foil is rampant to save the cost. As a
result human bones become as soft and malleable as sponge and man may also sufer from the
loss of memory and mental retardation. Eternal vigilance is the only safeguard against these
maladies.

As per the study of the “‘World Health Organization’(WHO) there are 150 crore cases of
diarrhoea in the whole of the world every year and this disease accounts for the death of nearly
30 lakhs of children below the age group of 5 years.

70% of the enteric diseases are caused by bacteria-infection from food. This infection
may take place either at the time of cooking or when the food is left uncovered or at the time of
serving it to the consumers. Heat may kill the germs but the toxin (Entero toxin) that was
created during the life-span of the germs is indestructible. Human hands noses faces, hair
skin, nails, rings & other ornaments, watches, cigarettes, Bidi, Khaini, Betel-leaves also cause
food contamination extensively. Salads prepared under unhygienic conditions may be
responsible for causing Giardia. Food may become uneatable for many a reason only a strict
vigil can ensure perfect safety.

Plastic containers like water bottles, feeding bottles, food packets and other packages are
liberally used all over the world but the Bisphenol component (BPA) of plastic may
contaminate food thus damage man’s memory for recollection.

Adulterated food is an age-old problem. But we cannot let it go easily. Experience or
‘ripeness is all’ as Shakespeare puts it. Acharya Prafulla Chandra Roy discovered how to detect
adulteration in edible oils in the year 1885. The paper was published by Ramakrishna Institute
of Culture Kolkata; bears evidence to this fact. ‘Bengal Pure Food Act’ came into existence in
the year 1919 and Calcutta Municipal Corporation also made an enactment on food in the year
1923.

The central legislation ‘The Prevention of Food Adulteration Act’ was enacted in the year
1954 and came into force since June, 1955. Further the most recent food act has been enacted
in India which is “Food Safety and Standard Act, 2006”. This integrated Act “Food
Safety Authority of India” under the Department of Health is in complete charge of this affair.
As per new legislation only Govt./non-Govt. NABL Accredited Laboratories are entitled to
conduct the tests of doubtful food items sold in the market ; for the general public. The latest
legislation came into force on and from the 5th of August 2011.

[(1) PFA Act & Rules, (2) FPO, 1955, (3) MFPo, 1973, (4) VOP order, 1947, (5) Edible oil
packaging (Reg.) order, 1992, (6) SEO, De-oiled Meal & Edible flour (control) order, 1957, (7)
Milk & Milk Products order, 1992, (8) Essential commodities Act, 1955 relating to food is
consistent with the world standart as well as the standard of the standard of Codex
Alimentarious commission.]
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Eat Proper, Make Your Brain Stronger

Subhadrita Das
1st year, Dept. of Food & Nutrition

Brain is the most valuable part of our body. We know, it controls our whole body
metabolism through many nerves & organs. But our nerve cells or neurons have some special
functions. Unike other cells of our body, they are not formed by cell division.

So, the number of brain cells do not increased day by day. They are formed just once in
our life time. For that we should take special care of our brain cells.

We can easily nourish our brain through some proper diet plan. If we avoid junk food and
take some common vegetables and fruits which have brain boosting power, our brain cells are
activated. These specialised foods are known as “Brain Food”.

A Review on Brain Food :

©

Carrots : b-carotenein present carrot protects our central nervous system against
age related problems like short time memory loss. 50mg. supply of b-carotene every
other day reduces cognitive decay.

Oranges : Folate and folic acid present in oranges, promote brain development. In
fact, these nutrients also make orange a healthy fruit for pregnant woman.Taking
one orange in the daily diet of a pregnant woman reduces the chance of any
neurological disorders in the foetus.

Banana : Bananas are considered “Mood Food” as they help your brain by
releasing neurotransmitters like Dopamine (DA), Serotonin (SER, 5-HT) that
promote good mental health. Bananas provide the essential amino acids tryplophen
and tyrosin. Bananas are also a rich source of vitamin B-6 & carbohydrates.

Eggs : Choline in eggs plays an important role in several metabolic path ways and
acts as a neuro-transmitter. It improves memory and cognitive power. Vitamin B,

in eggs prevents Alzeheimers. One whole egg (hard boiled) contains about 1.11mg. of
vitamin B, which is 80.5% of the total daily requirment of this vitamins.

Fish : Fish, mainly sea-fish, are arich source of omega-3 fatty acids like EPA (Eicosa
Pentaenoic Acid), DHA (Docosa Hexaenoic Acid) they help in increasing the grey
matterin the brain and prevent age related problems.

Now, we can say from the above discussion, that proper food can work wonders for

the overall health of our brain.

So,eat proper and make your brain stronger.
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Just Causge I'm a Girl?

Aritri Maiti
1st year, Dept. of Geology

I am a girl....

Wondering why the world treats me like this?
Why am I kept away from all joys?

Why am I denied all the heavenly bliss?

I am a girl afraid of my own shadow
Treated like an outsider in my own spheres
Waiting for the day I shall breathe joy

And my heart is free from all tears.

Here I am judged by my appearances and what I am not
The wings of my dreams are chained down forever

Yes, I feel the suffering of many hearts beside mine

Yet they judge the book by its cover.

I hear them running through my mind

The teasing, the harshness, and the hurtful sighs,
And I remain trapped in this cage of darkness,
With my dreams reduced to ashes before my eyes.

All T dream of is a world with free spirits
A dreamland of only happy hearts
A world where the mind lives free
And the hearts are not broken into parts.

So, is that the only root of my miseries?

I am punished just because I am a girl?

Oh! I dream of a world where all are equal
Where everyone is treated as a unique pearl.

.72 -



JalEs
Eonicno

121z 77, @i [t

sffedt,

I (AR GRICeT 2ol
2T @I Z
“IC2-9I05 FIB 2T,
P eens (iR @
SIS Gl 2L
LY I T 4!

A *1F Coice
o T O

(R RIRIEIES ]
SItiE foreeitE

AL A (FEH I
QGRS

O AT A I
« qFa e
ORISR RN
BB

A ST FRICT ||

.73 -

AR FF

<01 SO
fad <, Sl el

WIET ATCLE AR Sl
AT GBI IS
3 I (&% 5 a
OIS (I AN |
TR TICeT Ol (e
(AT, AT IR

AT OIUF SR (61
W (oI S |
TS IMS 7 79

O (T ¥t

CONIMAE (AT “AfFw7 40

(B (9 S |



R EGIEAGGE
@iz 37, qrcen s

AR (LA T
AGI G I |
PTSICACS G i
RIRISIR TR
SERICE AT IfF
SIS A |
I AGTO A
TACS TR ({1 |
F2SANCE AT IS
ST 27 |
YEF AT N
T W E?
*(feICE AT I
TR QA T —
AT AT AN ?

SIS TR T2 #AlfF, qifs ez gaITes #11f,
SN (002 2N, MR I (4re2 A7
wJ@ S (IR 78, (R 2008 A |

frcs coxfb G #H1f, wim pIaretl (Aro Al
SRR fires AR, SR fer wares #ifd
T SIS (O 17, (20T 2008 #AIf |

SRR Gl I Fa008 #iIfH, S 2 gores 21,
TG TC02 A, T (@Flee (7 ("2 Slares #Aif,
©Y8 Ifl (ORI 7, (2o 2092 Al |

Cof fuezr feicer s iiereg #Aif, G -seroiv zreg #iify,
eI AT 07, Sitos g fires #if7,
©8 IfSl (ST 17, (2o 2002 AN |

ol FIcree #iif, $ra-Bra Mz 4=ree #{1f,
SIGT-3RGTGELH (AT02 2, (STe- (A%t getes i,
Y€ IR (ST 78, (=0T 2002 A1 |

(I SICETRITCOS i1fF, ICweios ai3res A7,
O8I (IR 17, (R0 20O A |

- 74 --



T
bl EIER
ferser 5

(ST A =NCeT |

T2 o 7w A
AN e I |

B [ACH N (RN A B RSSN[AY)

Toranaf @,
TSR |
3 BICTEN 5oIF (e
SR I,
TP A (MIRIZ Y
AT |

% & A (I 5T
EERICRIERIEN
T G Y T
LA NS A |
G (T BTeT
T SR I
[BEECERIEERE]
QRTI CRCE

I (HITATO bl
M S
Bis{ioCe IS ey
(A FAC STl 3
R PRIR ST RINIE

(FET-SeTS! (AT AT

@ I AT |

3feay

AT Tl
S/, FFO [0

FFCeE! A (I 9T [
e N e e zre A1 |

9NTRS (FIOCA Bl =51 #iif2l
AT G oo S ool S AT Eif |

RESIGIC SRt

(ST UGS GG A I

QK BEEMR G RIRISEINSESEIR]
eI T b1V S RIS (oA
LTS A SN SRS oI5 | |

CIIER I
Sifota =y

S7ETYH, [HITSIALT farsrT
T =etta ¥ ¥at foh gefk o o,
YAl T A §—
e A =i frera © e fin g,
RIAE THiE ®IM T
gfenfag, mfveme
TR HE YTk A AT A 1|
TR -1 S AT R, AT
Teral AT & fath e e e,
ara AR, R sRd Sife g—
TS 37 fg Sraf ge=m 1|

- 75 -



0! TS

Fhol Qlemid
ST

SRR 77,
ICTF A (ol TS,

I (Tod YRR T,
3% s zIfa sitet |

LRI GEEIC IR
I CIF AR,
G baAl ATGF I
S{5eT GTT (I M |

AR T S T @
(SIIRFITE GETA-ATS |
V& (SRl TGS 0T |

ERICRIUE G EIIREDIES
(T2 (TSI RO (et
QR G2 TBI GG |

- 76 --

Wk

9w A
T AT
ST

T T 90T ST G0eTl 202 €T,
SR Rrem 2 o&E I |
o FAMI 2 5V BIeT IR,
B! SN TR T, ST B9 |

PRIRICEI& A M IGE S TR
TG IR ARSI B S |
N REREPISRSIEREC R

o7 21 BIRIF 7 (51 S SogIcaT,
ToTA! (S92 TR IO AT |
SRIACS| T I GG B,

Mol 2ITS @1 AR ST (e |

eI (AT RIE RS e il
T LT 1 TR S SR |
I (T o7 S 8w T ST |

I TC- G FCY TG AT SN,
LA O @I ZR G S |
BUREISCRICIC CEISIS (VEIRIEA
A e IO T N e Ca fReCa |



A oS T

AN TG
SN, el (o

Afzereg [eica ofsl cof (ferss =ife,
PRI GG EACIeI DI
S S (Ol AT SRS AT,

O A (O e SIRAICE SIS S AT S (RS ...
wy Tfweae] (AT (Sl (O & 717,
wfeereld A S el 9 |
O (o1 Srfge foras i,

4 AR (O (Ol B A ...

2 (F2 SIS S S FHCEANT |
(2 (PICI R g,
(T2 ST (72 ogfed of,

ATRACS 0] TR Tl S |
GTETICNCENCIY Bt (OINICF RIS (F 2
Afeerergs SR B (o (AU 2 HeTea 1!
FEAR AT SI© IR 2 (0l Alferers 7,
g e Wi @i foleel 9o e,

77 -



Mongala Haldar
ond Year,
Dept. of Bengali

Madhurima Paul
1st Year,
Dept of English

-~ 78 -.



Ahana Guin
1st Year, Dept of Botany

Love Tree As you Love Yourself

Ahana Guin
1st Year, Dept of Botany




Sandipa Bhowmick
1st Year, Dept of Geology

Sandipa Bhowmik
1st Year, Dept of Geology




Aishwarya Bhattacharya
1st Year, Dept of Geology

- 81 --



oAl W cetafzew

TR AR
OO I, G2, O, 6., P,
ST L7, GR. ©R. 7. G, 5., 77|

FCF A2 402 oo ClRiRet, g T ~AlEf Kbl 7oz gl e e F9ce | 97
ST ST IR 216 20302 | SNfS QRIS Bi3fR 2aehapaie 2isiif a2 [aca e @ 7=
B3 TR, A POIFSIT ICS (910 I6T (@0 AT (@ IF Ol F2l Q4 (TGS 1 A | ©fF
SIS SN RG] SITrel eiehesfer @i S50 (reiteT g ol @ R #iledl (ITe 7, A el
(712 T FCUF IF 200 AN | SIS ARANE 47 @ STl o0 el S 7009 62l (O SIS
TEN /G AR AT (514 T2 BRI G b P77 (@ @ e Fifefafe #te o
FPBIR [NCfrels @61 S S0 AT (olteTl— fofel SIbRIT i (1 SITell 2ot berltes &l
AT 2AM, ©f T2~ FI AR FACO SR TR | GG 1 2l - 9gsilet, 419 A
AT T (9l sl & SIS G T TOIHT! FACS 2A7— O I3 U2 w2y feT (Fie Gielicaa
TRTaR) o g @ Gely 11 =111 203 AT | ©I2 SIS SRz 2iiel Stz Sl o Sifel =% g 1 2112
- (Tl -Sef B sinl e fera TG welwfer 2 G @i Ifage IR T (618 A0S AR |
HR Gab® ] (X 9 e onfiwme @bl [ ©ie Fiei 30 | PRBE frafrel 1 esfeeer
(151 T2 T2 /1T SRR 2518 GielfeT, Ao @feod, “2afTens 66 R <re sipiois
CAPTETTTe G AR FoTCRR e (X SICeTr Yol IS IR SIAl wAlafer] F00 A= =1 | 6 Flcel
«fS57 T SR GIBT SAICE Tl (72 Arolseis Siaeiefe (w74l qica =1 qcet fofet oz frcaferem
(T, QT YGRS AN I SR 2l 21 I 1 | fSHe 51 ZCol SToiZ JAMTe
CACATRCET, Oz OiF Coppiigafer fof fRifsifor et St < BT SN 2 0 |
A SRTe G RCF [aa7)el e ital Woa Witz | Riered RecersReme isiife
TSI (@R 27 = (2ot (e TeafReat | ff (oI5 Sizarbizars At s
AT (FECOF FRe G | #ARFHT orieem @, AW g g AE ©f 95 (e Moo | Terd
SBTBIE I (BT TR (1 20 (It et ) AR fsfe (b s S i@ 03 cey
QT I SfCa @ Sisiie sifgl, e fofe farem emafer apifere e, Craie #if e |
(T2 Il f 92 ARG (oIeT, @G NBTHIE gy FH 2o T S ol S0 |
G o OF TP YOI IoF RO LIS 217 0 05 SNzarbiga (1 KA @il g o)y
FRCANGT FH AT (AT 0 SN el 2% I FHITS IS (12 90 T4 2O
TR ST 36T eI I (@ R0 @3 (ATl | 3 R0y @oRitas 978 22 Feie Sretalia

. 82 --



2 T2 RIS (AT | TG ACSTHAIL ([T G2 TG ACH AT TP AR IR AN
T AR | ST RN LRFHIOCP AN A AP T Gely S SR ST ARG 70
BN GielieT ST RPIGTCaTa O3 R A RIS 2CeT] | SRS AT el G 2R S Ll
331 T N, ©03 5T AIF SR 2T A2T8 A0 2 AF | @ 778 SAFpA G
ABCHF ST, I SR e AW (A RO F 01 IR T A0S 4 SATS 7 el
YTET AN, (BT AT LR (G THRIOR SR ANEH] | BT FACS (9 (21055 T 2 | (7l Ao
Tresferg Toe S QLT 2118 FMR SR (@S (G-« SFE AT | SR 12 FTeF 7970,
fareor enfERefe qise S0 G5! BIPIE ARKCS (Tefer (o= (Bl Ol ST | G S
SIS FIH A 20 | SR S 21 GIETes (@i | S 216l Fghs 71 e 722 e b7
33 vz | €T e 961 <R SrTefon i o0 @2 (o1el o7 Fafe | e s @2 s
Gl AT TS S SITC «, $IE FGD] 200 ¢ - AR G G({Ce] 2Fif*re FCARa,
T (b1 #Hfast @6 =1 (=et czpere eifece! | 92 Siafba [l Sivmee fEitge S i
Al (12 A ST 2 DT 2ifie eafRtet A Qe 316 2feta (e Facet F=7)ibIea #ihel
A | Foemfo eraifere @3 38-Hora ifmaa TFEmtsIn Sieree =itz | & (oe «|few
e (o 1F IR, [ OF S AT TTHT I ST, FT512 SNE | 2009-9 GF HCHRH I
ISRINS ACTR T TR T ST TS (AT | O e S ST (AP Y-I2F 210K LI,
g s oIt forrafests @, i ool Sy oiesiE (rficfe | Tete fof s coi=ish! ses i
FCACA A0 A TeafeceT (3, 9 Rt fofe g feritaa =1 |« o e s2i— 22ws e
IR AP SR -7 SIS GHAT 2] (A 21226 Fa 20l | G2 AT SNl F=o (7
TS CIREN (7 @2 FIEH12 SIS St AfGIe et S 2008 A sHifife
TG CT5T SR RITHANT | 31 FTCIfRre™ (@ FISB! (TR 31 | S IS o A% “ta Stefaiai o
\G3 T JIEF THZ T ZI] FAC | SR SH20e (1Y (SIS (oA ST el
ST | I SR I S SISre i1 7 | 431 stz eneasel — ufo =iz, =iz, 5. @ «afo wize
SR (@ AN @RI M (0T (0o 2IfSea foafb cotoiia mivil zfeet 2005, 2053 @
2033-(%, & TG T (oA T2 | G 712 IFTGI S 441 S p0 Fieera {7l wiors
CETYIR BT O, OC SF 200 € -G FG O (A STHR (72 | TBIFCAL 7[ACA! (BB 0L (0o
AN A, O TG, AL S SN i A2 @l A ©= Solta M SACoFLE A
BIEWER Pl CAICICA RN

. 83 .-



T AETE

AfeeTel W
245 I, 1% fFery

fame o, fae fame, T fae, o @1, (@bt 5 i 3 (AT 2 @319 @35 e zet St | o7
N PICH G Y LI 33 T SN GAGT— T ST (I (AT SR 27 (512 YT M1 (e
ST A T — IS 21T AR 932 27 OB FC KR (AT BT 071 IFTBIR i Siplet et |
G2, B0 AT (@S (910, AT TO! (AF =T | Uit i (7 @R 1T @1 | =i oI
(T PRI I (712 | AT (oleT 0B, % SISt (3 135 #@Ite] 2o ol M WL e =47 e @f@e
(ol |

S SIS FAGIF UG0S AR A (31 | S50l GolG] SIfGT e | Siivzl, %% ret #{fai=
277 fF W NN T0eA AIBI, A8 GFOI (T 67 oM 20 | Fg AN eI,
NI (TS5 ST FACE S8 AIBCH el (R | S5 (3T (81 Qe SCis (A fS | [l @
SR S FACS AR M, RO 03 e 725! (I 919 (A0 | @ i Faet @3 (s g fag
SIS |

T ORI (O3 NG | AT SRR 2 (0P 5 BIF (2f51 Tl | Si=f= [ s{fefs,
CIZCRAIBITS vl ey Py SRR T GIR et ST (31 42 2o | Fo1 B Rreara Grey st <R i
WS BT 2T Bl et Tl @2 enine 23 | S @7 BRFas 51 (A0 Site &3
AR | TSI ©IF12 FI50T | 2R G Vel AHICH Tl (F%1 SPTZ Z0H ATCE | 5 =7 At fameicss o
BTN GG (AR PICZ | SIS ST Sl FCeT (5187 <11 | A0 A6 GrollCe] BIFIBT SeTeT | TS BIF 2Iee BIsw |
SRS fFg THITO T(3 | ST AR WIS T Z(3, G212 SIS FA(Re (31 | 21 FIRTIA (0
G SE fCa 33 AGTR e oraet Rt i3t corba St wifr =Iite | oiie Fie Fa0e 203 1 71f3,
AT (FE (727 — 0o FET 0o Nl e Jwetl AP Gied et | “«afr | & 2, Wik szl
(e 2 [ S M0 FMCS QINICE! ('S (R0 9 SPTE, Oe Of A1 | 0I5y Giswl 411
(A & ST G otz | g T, (6 @ @2 AfSre @2 | 1 =i A=l fuwics e
TGS FICR (9102 | 62 MGG, S (I 0 (R | ZITCH! S, (OIS (IR =I1eR) 2 el (131
AT, F (R0 Y3 OPTE, ©f2 g BI! 412 5120w | 311 F@T0e, vl (o1 333 ST 20 S1Twtes | $1F
ToCR 10T 08 | el M1 Qe /e =N1ea 17 el <eter, ey Wil fvgessel sita @ 17 fsten snfey (ol
0 ZCS HCET (516 | ST o151 4 <R 20 o/ | 3752 i 47 Sprel | el e sifzati (=iG
CRCEIBICE I QM6 | @ G €ME Fe S (HCARFC AGN GIeT | G2 (9] (RAICH FI A0
AT A Y9 (BTG ATTIReT | G2 AW (=TI g 201 AR L 411, S SRS St 1 Tl | 5 i

. 84 --



G (I T FICP | o767 M A0S A 200 2010, 8 (I AR A0 |9 2J0 o7 [ e
G AT | 5 SN g FeTaT 11 | Ffer (707 A 5o 0 (91053 IR WGTa 723 | i 5161 201
(R A B9 | @ SN (TOTH (BT SRl BIiG! o 21T e, qeter — “if, 3 «aioifeet | @3
BIRIG SIS IR e a1 (oIt ofsl et CoisIess e e |7 Bisl 2ite focz s feesicar (e cafet
TR (A | R 0 M (@ OIS AT 131 | (0 (0 (512 L SR S0 0 (910% |

@1 e S A R S @0 A NS receTs) | el M 320 Sics bizce Sl e @,
SR = (2T S PG Co10R | SR e (0B C91CR 5 SR (RICA 291 (72 | oI ey FpICat <M1
Y GeT ; O O Y (A YREBI T SICAFO] A (910 | W ST (0 (=0T G2 SCai
(/T SICE! SR | S0 (7 S S IS S A N2 #A103, O TC Qi1 (ol 6 (M0 | @ T2 ST
SRS (ol ORI | TR0 IR | (1T 0171 (o1 i) il <10z (e | S]] 9778 201 0o o7 S0 |
(T ST T T 21 TAIF ST 40 (T (T | S S (SN 02 2 (AATo%e, g
iz fRefica Tl | TSm0, (37 367, 92 SN (RO SR i e frcafes
31 | TH 2, S AT R, L 0O NG 2 |7 TR0 TR0, SR 91N IO SN0 O | e JHCe
AN T €7 (BIC ST 5L AR | TSI AICE #0316 e, N, 68 BIplG! Nif (oTsies 49
R fe, OI2 =17 (i T 20 =1 | @y ST SR S (@ G- ST 081 209 AR |

AT T TG 2180 | (TSN (T ST Sl (FEi6 0903 203 | 4 (@ OF GRC
G5! FT1E | e S (406 ATz (7| 2IArFle (@ SICAIR 20! | SRt (2 fHa-nwifere
(TS0 rey 9o | (Tt 2ITe 1S frea Tt (et et wifsr wiere ifS oo | 917 (qeniteta 2<a
W ICET AT SCE | TG R (EIBIR SAF72 136 STt SBRIEA (o0 A SR € | AL, 3N
32 Y], s el wifne | Gie 1 e BiplGl e ST 1121y 71 S5, SiRte e P e e
ST (203 € IS T | A0 2, N[ W0l NI 2 APE G FAGTE! €1 AFerold bk |
A= 2 TOTPS etelist FF61 @71 = 2 BTot 2faem— 2o Giea (G geices Sl
(TCETI, GG T (Al (TG AIBTReT PAGH weTl (A0, (X1 €7 Mg Slferr=iiee |

. 85 --



e @it

o fire
S, e et

S I
25th April, 2016 :
“The subscriber can not be reached at the moment, please dial after some time”, RO EEACI
AT (F AR (2, FATT F- OF AW (I, 9 A= (A SR (@ ST 952 F
o767 |

TN R FAGCE W2 (G ST TR |

I G (BB I, TR el —

e

V-19 5 2002 ©IR (10! 46T —

NS BT AT — “ZIITeM, T2 (I 2 7R O TR (o 2 AT (LA 2
311 5 <tz (o1 2 colay-ore o =nifedt ot 2”

o7 7055 TR, (Beriey ST =1, it o uifz, ST (6 0ot (o, @4y St st sifsaie (Gsiter =nfy |
— g T |

B! | FTSIS (ol G afeT 2

“ Erenas 2, AT P =K Ie= | (in (ot fRgreg ansifea ...
CRPIT 1 (RCB ColeT 14 |

g G253 IO SR FIRE SR 2T FICS AT, ZLG {9 TN 77 16T |31 @7 blood
pressure SIIIF 120,/80 23 | 9 T (AT (ARCA AR (91T |

oI = (g2 =17 |
G |

AT FONNGTS o1 ZCZ |

M 11:30 IST (A.M.) |
0 RSl 7.8 |
FEAFTSITS AT ST (BT (T Aoz, O =9, AN BN ©fF ISl FIINGTS (97 | Gt

. 86 --



TR ST, GG ool ST e T (oS0 A1 S0 AT, G ST (AP F, (T,

YR S0 AR ]SS 23 O SefaT™ (e IR S S IE R 12 (A0 |
[

27th April, 2016 : 91 1151 :—

I 71 [Gaw (BfRceT |

IS e S Reeace Wi e |

AR (B12 2 ST (@ ST S FHC (910 T 29, SIS IS0 7] ZCACE | A 0L
v-Mea e ef® |

BT — “ WK, G2 ST (FIN ] <G ZCH AN, (O 2JCa A1 et foica” |
RN TECET — G AL 2T EHfelT (TS — gl |

T 0 A, AN SN SIEF FIANGTS (@S ZCRE G official invitation-« | 8 T2 21473
Mumbai-(S 5T ST | NG (Z0T 2T ST TSN ST, Aol SIS SN CAfafe
BT TN FHCS SN A SR ST | SR ARG NG A SRR |

[ |

SIS IS (RITGE SFACS TIIN | ‘AT GG (2A0F EIORT © w51 wo et w@we | i
211, TS Fow -5 (51T 1F 20 Ao |

42 W (AT IR FISNG | T S TR | (RICheIoa 79 9% 392 2ot | e
-SRI (RICHET, [ ¢~ (AT AIRe A | 92[T2 Tz 26T GTL-9 (SIRCSIR=eA), 43 Siten
fetere! f2# | 16T Dinner-9 invite FACET AEF €6 Senior Officer |

SIS 27 SIS e AFBACIEIG] #{CA G, A ol 21w 2(femiel (G, AT official dinner
TG MGl (o 51 | N O Ts1 Sf= W] 7T<p-5 -1 |

I SR (01 g Col S 2 1l |

250%1 @fEE TG $F MR Y7 ATIASIA | I ©IFeT AT © IS | IR 2511 Al A%
BHETCS AT (I A6 (] SIS w1910 | S0 {0 TR Bl |

FIECIE 9] SreT S T HICH! N 1 S ] 7551 M (971 551 |
G O1% ] &t QNS R A ST |

SIZE I 2{BT A 91T | G121 SO (G 20 ety i |

(O ACAIB! MCA @TPIT (T G5 9T 3 (R 21Tl |

Ty AGATGTIL (G916 | 57T S SBT 92 | TSI (A2 IR | NI GIZOI G (A | 472
FZI<Ie, o791, D\eU] |

. 87 --



wo G 9IIfTB! breTrz (21T Tahoma (2CT | SIFHIGT (! | (%1 1% 2167 Tz | SIS sweater
SIS AT, ST 2[R0l A2 (05 BT (TG, I 20 A1 |

Ev) SO SNEB! STGOSICT AGTS /e | CAMCE ... AT ..., APSOIE N e wiiafeT | 5
LY (T (56 €TS, N1 CZ (58 TS #A91e | S (GOCA T 2MIfT6! Soita s zre
oT[9%eT |

AAIET R 20, BN (OT 2T SIS (F (A2 Terroist attack 2CACZ, O ZACO! (TS (L0 |
S GIACIN SECT B S A (R S S U ES 1028

SN GIZSIACE (MR SOS FCE ST 93 FCACE |

59 1 9T IfeTca 5aTty, AT i 204 (w2 | 2oty 5iifea Tiee frcy iz (il Aifsetat
GO (FCP R, (ST ATT AR ........ 12 BifdfcE (etez ...... MHTe (6 (6 2efE s |
SfzeTal, AR AT a0, bR Facs......

QIR ACE T — ‘AT <GB |

118 11

GioRiGCE dwam e 27 | St bifetca e gtz | s @2 AFEIG © [ s 2% feet | o2
S AFfTes NS BifeTear o Sl @faita ftae | o «Q1 (7 3616 — “Ssitetsl Tod A3
B, WA AR L, — GIROIF e 281 6ol T A9/ | FMCS SIS (1 10 F1915T, “ofot
(2= o fear oty —

I ST (CT AGEI, 0 A A A NG Wi AR, A A (S0 (9107 GHMCF |
HIRMCE (FIFe ZUOIEH FA0E, T2 (S SIAF AR FACE | GG [0 SIS [
I FCI (0o, [T S, 21, qT (AF & IR, (FCH (970 ML | SN S A7 935
Bl (AT fAIC (2R (Fo1e 2SN NI GG -7l 20 CAifReti™ ..... S et a9 vl i
A1, 6 AT, HSIC! Ao A1 | Zo1L (7 A I 20 0o | FICA AT (742 68 FHFHITS =1l
TG (9lCR, Ol #IfF@if besia e | ifs) w1 Qe 50 St AR (o, g pieti™ qrdce
AR 1 | G2 S el 3 e sii@fz 91 | @ 28 @01 20e bevet w1 | g 33T Arfe =,
D ST (O It 25T, SRR S 26T (3 2 AT SN SIS TACE, W 5S40 FA0e w3
FCAR, ..... BRI F 7] (7R | | TG SUCAICE AL, (R G SIR* BIAT 9T (91T, CF6!
T METH T STT(R €T T2 | SR | O (MR AT GG (2 SHCAIS [RUCS Te70=
“FTY B, Y AR ... (12 (ARG ferere MBTe TSI 2@ AT =IM0E | =SS A7 siwens!, Mfbre
T AT G 9, 0 rallfoz |

GBOIE (@QIET TORITTF FIOC! | SRR 207 (@ IFFSTEA FPTCS AEF GISTEANS I &
‘Aftershock’, G5! 2172 (STCATE | SIS G ST ST | AT A0 G051 FH11S ACCE, G5! 40
21512 | FHATOH! U T HETI 20 | FHATST AT Bl (RETNET FCZ |

I I NG | (ST FHATS (A AR 05 (I, S 7T (eaeit FIaiited Sol e
e TSI |

. 88 --



T, F O, SR 20612 S ..... AT, 43 (S ([ = |

G, SRRl S (I AP (2, Sl 2160 250 Seawo! falta calfe | e Awfeaia
(B0 |

[ e 1l

I FIOIC F-5{7 FWCH 9T FC TR | Mobile-& (A1 signal #1el ACH2 1 | SOOI
MR s eI TR (AT ETFT DS TS SRR | (I (IR | 97412 QRICA2 Q142
N TR | QW RITet 203 (910 | 939 (RICHTeTs i el (eal eldf | 6 [Feita — 2 wiwes
R (@RCH ST S, Goie NS (2 | BIF{ITe ST (RIPIM1G | ST SCE Gfa/ca ez |
Gt Sl SIRFE 21Ttz | 43 e FA02 | MR AT g #AfE | Slem sgfe gow =3,
GRRCE F=2 AR f2dt | @2 e ST (#1091 TThz | SIRIF G2 AT 5017 217 G307 Tele
QB SR | R, 9261 (IR S0 210 | A0 AR |

SIS (2003 BIETR | FAC INST | QU ST (I ToAT (73 (RICECe ZFaQIa | N 61 (=ICH!
Guest-house TS (MATS (2T |

A AT T SN F (TG TR | (P G e Aoz 1 |

SIS G 7 BIZETIS T4, Reception -43 (FIIHb S 2031 676 265 {ol(3 ] S, 7|01 (I
G I, FAB B 0 | (S 72 07 =19 903 3037 A 71, (ATF (T2 After shock SCZ |
ANBCRIF, ST G612 felatiw, 58 AT (17 |

JIRCAT, ST O] FIBICAT 9 | AT FRTe TR Tgel F0R |

BIT FIHACAI J1%] AECH, F2 F10o AR 71 | Guest-house-& (FITAT AR (72, 7 @ AT
1< | ST Guest-house (AT (IHCA AW LTS (FCAE AW (HICAT A #ANSAT AR |97 (R
9 |

GBI QI T TG 2T | S GeT(R | oot - (el ACHZ | SN 20O 51 (o1eTl | fétess]
T (g QRN 203 (3611 | SR ey Q0] S0 S 257 | 513 51 S, Wizee] AT O,
T2 S G | ieel foeT1 | e Sesivs o{ra o 2foe | = @It6ees (2tHbrs o7 @351
Sweater Jacket T extra A | (AT S €7 G612 BT, NS (161 207 A= | & =1 F1
TR | ST LRI G5 % 0 el | Shest 21 e qiB1 2% FifHHea ffbge |are o2 $ S5 2d |

Guest-house-gg AN G (R AT ARG TR |

(FC qad foe @Rl |

g SRl $ATH ©-SFICS fe™ T A 06T (SO0 [R | ©Xe GFGH (/16T SCHFG (F e
— IS (oI T T TR (2 27 O SRS 76T — ATl (W, NI =Ml |

FAGT ST FICH 957 | TOTC FL | AT 2 T ! |
(F (T G5 FA A 24 |
Tl 676 — SN S TA AN

. 89 ..



ST — AR |
V(e VCBT ICE ST SR 2AIo{l*, (1571 UG, G361 S0 (5791 |

(FT2/B1 ©ITeT 03 S MTH (514 J0eTT2 SIS | TOIIT 20 | ZIIR TOIN FC SIS <G farce 4t
SR AR (TSN |

QT DA T I — I, A .o ,\G0I —

SIS S AR WSt AT wierens i e | FifG Fiite, Gt (&0 qeTte @1 St | oFed I
T @R NCS TR ARG | AT AN G FACS FACS AT |

BT (AT SIRAIC TAT5 0T SR o] |91 74128 07 SNTE | ST FTHTEANS 5505 FA FIATZ |
Sl R FETAN — SR (T (FT2LH! 70 S (ol | A=l (0T @47 (AT (717 [Hea e,
(TG TR SIS 0T N (! SIRRICHRT (o0 | SISITTR (rITTH TR SRS Vere) @17 (-IT (o771 fiea
9T | TS VCH! | YL Gofe ertel | ST s1afR <1t | 4301 21 203 20K | SIS Qa1 — ‘5o A1, Sl $oita
iR, S ARG 1S S AR A |

WS g NI | 437 (GG o fSfe At e |

I TG Y (G | AESSI oT0z X061 | (RSAG! SR SoITH 908 A (1 2 | S| Ood
B NN (/5 AT 97T |

BT FETCS A, SR 21O 20 (AR RS (e PG i SIeTsifE Aisre 23 | SI[e
IAICA AN |

TG T 2002 1 SRE Y ATCH2 I | 47 8 2002 YRS 0T A0S | SN S0 SHTH (9051 |
R (N G 8 ¢ TG 27 |

(O 8B (ICE (910 | S SleT eflaicR ] |

IR FETeT — B, I, SN @R 21 Qe (A0 |
TG FoTe — ‘2] DCG‘ﬂ,S’ﬁB O[[CR AT 4509’ |

GRB! BIIfST (RS S0 B | (%1 (e ferst o7 GFeaCs (2fT1 |

g3 feet Grifera ey | ifer 2o 1 © wol Siw! e 203 | TiR0EIS @3 %127 (A0S (@RS 20 | Q4 91%)
TGS (RITheT Tahoma |

@R NEER GRS R 06 | 71 SO (918 | S (Rl 7Ry @ &%
fRaeItE araCal Fea Mtz |

OITTeIE luggage [T | 417 (Tt Tribhuban International Airport |

NI

I FOT | FOIT PO (FAIF IR Airport-4 | !, TZEAEN, foreign tourist-al 7112 | 7112 @
WG GFAT FING (20T (@ @O BT |

GITF IZG T |

- 90 --



FroEg |
fAfoq afora= (o™ (AT T2 FIZ6 GETZ |

frema s (e R (e Te | GIIRIfEA T 126 G0ACE, Rescue Team, Disaster
management flight | 310 257, 3 (T (I (T GTCR India (AT | (3] (S S@a 2R | (wileT
IR eNfR (O G2 e I6T0S 2002 39 |

TA[FCH!, FAANLCE TR0 WG FANCT Z00Z | ATOIFF ID-Card check I flight-9 (€31 203 | 9T
a3 | WfZe @ AT SIee! flight-9 2[t3% ST 203 | Senior Citizen-(Md FIZC SINIGE WS
FAICA 24 | Special flight G0TCR Delhi (A0 |

SIS RIMA Voter-Id-Card (53 I W03 AT 203 78I €2 flight-9 I | (-G e+l e
FR ¥R T2+ FACDZ AR | AIKE! FN2CA TSR SR (ML GFS NI SipAI IeTCere]
— ‘W,Wﬁw?ﬁaﬂ (AT (&, A STEACH arrange FCAT | e ©2 (-G ST AL
G 6 Volunteer-99 F& FACC UF (I MeT | FFeT O 11.30 | ZII Aol (A
GIRTAER 71 FI5 FoACS I, (FTo1 T, RAPRSTEA 403 WfCRE, 2520 I FIoATS 9,
HITETA TR 19718 G foola 30 B e | RN 2T | AREAICE (RS (261 SICaE
e, GG 712 S foeaia Fares, a9 (B aceT Boet — “Fg (2 @il T 1

TSy SR -Gl (F SIT FI AB! BT |94 (X 92 Aftershock S shocking SISTZ 1l |

GCE (&1 Bl A0S | ST T FA12 GUalle | G0 S A GAAFFG- (G | G5 G0
cargo (27 | S<fe @ @feT SIfSfTe <21 41 7 | Plane-«3 foota 917 (1 15 (12 | ifors w0e
B0 | G AN F(ATE 07 6] NIfSf ST | 3 (J14=T Army Pilot | Cargo (2 A4S
IR (297 (AT ARG SF G | oo 27 SiFall | e Felfes are Aers e,
(RBIE, G271 FRIANE 1 2T | AAZCE (R TNGTS I07 ST | AT Q218 SeAe |9 (oot
A AR MG S2E | 21T GF G5! (FCE (9l |

I (W A< THVE T SACE |
o] — RIS Q8 TR 2 [Fg <afel 2 SIS ol St F5R0x (oITatE, (OIR AR 27

SR (XN 237 SR FI A0S (72 ARACS [ LTSN, B g <2 qeae e=1fd | wrebls e
2 |

JRRCAT, AT (RCeT FOSTH Gl | ST cargolb G wen 1% 32 | foea Sae (] Grezia

eftGol
FIZG0 (GF-orF 5T |

la Il

wifsf QeI I YT CIE] | SR AL S WeeTs, Q- MCeTe | A5 S =6l |

ATABITET 43 (D! (D! e | g (i ilfeet (4T | 9111 519 2 Wi G2 Siferezel S e
FRICR G2 RN e = |

.91 --



A o Bl 215 ZPI2D S 5 34 |

QG e | =i | e |

New-Delhi-India, Rajiv Gandhi Intenational Airport.
0T 39 Y |

Airport (U (ICR (NS 267, Y| FeTPro] AT |

OIS ‘951edw” Guest-house, Govt. of India-(® (X AE 21 | Y AC-ACT FCH I
Guest-house-& &I | Y WIE GG € [ | ANSA-W ST B |

ORI Mg, TS, Tl Iee 7 foet |

351 7ICeT Delhi-to-Kolkata AGle QoI (GA5 (M 203 RARCE | Wieel i |
forg A1l o (Geefe St Aifer =31 | o7t — 437,

V- A0S 7% G2 ST b1 972y SO S - ey (G rifed, opre 17

I3 FI25-9 TG FIEAN |

[ b1l

Times of India (75175 TR GRTET #TT Wt | SHRFCI7 (F@get ot TG (ATF 9IF TF
“CRATRAITS | 21T 8 TEIF-GF IR FZo | (otiiata frcs < et eifsc feam |

SIR(F I — ] | ST AR 2T dhRIR.... |

2 FET — Al Y LR 2 |
TEICS AN TR ARG ... W G|

Nepal Earthquake : 25th April 2015.

Magnitude : 7.8
Total Damage : $ 10 billion.
Casualties : 8,857 dead in Nepal and 8,964 in total.

: 21,952 injured, 3.5 million homeless.
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Laughter ; The Best Medicine

Rajarshi Roy
Assistant Professor, Dept. of Botany

“When we went on a vacation two years ago, burglars broke in and stole Rs. 10,000/-. So,
last year I got smart. I left all the lights on and turned on all the radios and T.Vs. The burglars
were afraid to show up and didn’t get a rupee — but the electric supply got Rs. 5000/-

“Points to Ponder”

1.

2)

3)

An ancient grand mother lived with her daughter and grandson. As she grew frail
and feeble, instead of being a help around the house, she became a constant trial.
She broke plates and cups, lost spoons and spilled water. One day, exasperated
because the old woman had broken another precious plate, the daughter sent the
grandson to buy his grand mother a wooden plate. The boy hesitated because he
knew a wooden plate would humiliate his grandmother. But his mother insisted, so
offhe went. He returned bringing two wooden plates.

“I only asked you to buy one”, his mother said, “Didn’t you hear me?” “Yes,” said the
boy. “But I bought the second one so there would be one for you when you get old.”
Some people are determined to be recognised as great. When they find that the
world will not acknowledge them as the giants they claim to be, they will insist upon
passing as the largest dwarfs on earth.

“Mobile” is not the end of the “Book”. The book has great advantages : intimacy,

forcibility, accessibility ; its ability to reach into tyrannic countries, and be hidden
under mattresses.
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How Drama Therapy can help People with Autiem?

Srayashi Ghosh
1st year, Dept. of English

We are all aware of autism. It is a serious disorder of communication present from early
childhood. Children suffering from autism face a great difficulty in communicating and
forming relationships. There are no medicines which can cure autism. But therapies can.
Many therapies are there which can cure this disorder. One of them is drama therapy. Thisis a
new treatment for autism and there are very few drama therapists.

As autism is a disorder of communication and interaction, drama helps them to
communicate with others and also interact with people. It has been noted that autistic
children have a very unique ability to repeat the words they hear, like they can recite big
chunks of dialogue from T.V. shows and movies, with precisely the same intonation. This
ability acts as a key ingredient in drama therapy. This ability helps them to practise ‘lines’in a
fun and supportive setting. Through this they develop their speaking skills and their
social interaction also develops. Even better, it enables participants to build confidence and
earn sincere applause.

This therapy helps them to gain self confidence, to improve interaction with peers and to
improve recognition of emotions in others. It also helps them to build new skills for following
directions. Some instructors use masks for this therapy. When we wear a mask, our peripheral
vision is obstructed and we can only see that which is exactly in front of us. These masks help
such children to develop direct eye contact with their co-actors. And thus they interact
through eye-contact, gradually building up confidence.

This therapy has helped many people. But there are very few dramatists working in this
field. We all want to become doctors, engineers or teachers. How many of us think about this?
This is also a good career option and a noble profession. These children are also a part of our
society, the only thing they need is little help to lead a normal life. So, why can’t we help them?
What do you think?
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Indifference to Poetry-reading in the Age of Celebrity

Monalisha Bhattacharyya
1st year, Dept. of English

There is a popular saying — “When civilisation advances, poetry declines.” Though we cry
for being civilised or polished, human civilisation still has along way to go. Pseudo civilisation
has made us unethical, unsocial and undutiful. On the other hand, the reading of poetry
provides boundless pleasures and satisfies the poetic desire inherent in man.
Our modern age is infinitely busy. In this sattellite-age man has failed to retain the sweeter
sentiments and finer feelings. We are driven by motion and not by emotion. What we have to
bear in mind is that poetry is a speaking picture and picture is silent poetry. Now poetry is
distinguishable from prose metrically as well as dictionally. Words in the hands of poets must
be high-powered. A poet s, so to say, a wizard of words-words that illuminate and electrify the
minds of readers.

A question arises in my curious mind whether poetry-reading in this age is relevant or
not. The majority of people are fond of reading poetry in this high-tech age of sick hurry and
divided aims. They realised a rare feeling of joy, mirth and a thrill when they go through a
poem or hear a poem properly recited. Poetry is a thing to be felt and appreciated. It is a thing
to dream of, not to tell. In Bengal many of us prefer reading Tagore’s and Nazrul’s pass poems.
Einstein, an outstanding master of science used to pass his leissure by studying poetry.

There are various categories of poetry. Some poetry lovers enjoy reading pastoral
poetry. Some others prefer going through narrative poetry, such as epics and ballads. A great
many people realise reading either dramatic and lyrical poems. Satirical poems arrest the
attention of some others. So different types of poems supply us with different kinds of
enjoyment.

The reading of poetry rejuvinates our power of thinking and reincarnates our lost
thoughts and rekindles our sense of imagination.

Poetry-reading is not only a reading of some stanzas but it also adds joy to our
emotional life. Poetry is spontaneous overflow of our powerful feelings. If our feelings are
given a local habitation and a name, we will be able to lead our prosaic lives with poetic
acumen.

The hectic speed of modern life and its marathon running after money has dwindled our
fervent zeal for the reading of poetry. We should not forget that a drop of ink may make a
million think. Poets are really the legislators of the world. Real poetry hypnotizes human
hearts. Itsreading goes along way to humanize our sensibilities.

Though itis an age of hurry, the delight of reading poetry can never be eschewed.

My view is that poetry must not be allowed to decline in the present era of science and
technology. We must develop the habit of reading poetry with a view of feeding our minds. We
must understand that poetry reading and the pursuit of science are complementary to each
other. A poet, a painter and a man of science aim to reach the same God — the unfolding of the
truthsinlife.
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Where Angels, Demons and Star Trek meet Science

Manusree Banerjee
1st Year, Dept. of Statistics

Antimatter has fuelled many science fiction stories. Professor Langdon, in the book
Angels and Demons, tries to save Vatican city from an antimatter bomb. Star Trek’s Starship
Enterprise uses matter-antimatter annihilation propeller for faster-than-light travel. But,
antimatter is not fiction, rather it is as real as it gets. Antimatter is the mirror image of matter.
It is composed of antiparticles having opposite charge and spin to that of their matter
counterpart.

When matter and antimatter meet they mutually annihilate each other liberating pure
energy. A hydrogen atom is formed by an electron and a proton. Similarly, a positron
(antiparticle of electron) and an antiproton (antiparticle of proton) can form an anti hydrogen
atom. Antimatter in the form of antiatoms is one of the most difficult materials to produce.

Theoretically, the big bang should have created matter and antimatter in equal amounts.
When matter and antimatter meet, they annihilate, living nothing but energy. So practically,
none of us should exist. Physicists have concluded that we exist because there was one extra
matter particle for every billion matter-antimatter pairs.

A gram of antimatter can produce an explosion equivalent to a nuclear bomb. Although
difficult to produce, CERN, DESY and Fernilab has produced antimatter in their laboratories
in very small quantities weighing a few nanograms. Positrons and antiprotons can be held in
Penning traps. They are tiny accelerators inside which antiparticles is ultra high vacuum and
the antiparicles spiral around magnetic field lines as forced by magnetic field, and electric
field keep them from colliding with walls of the trap.

Neutral particles such as anti hydrogen are held in loffe traps as they cannot be confined
by electric fields.

The earth’s magnetic field can also act as a sort of antimatter trap. Antiprotons have been
found in zones called Van Allen radiation belts.

CERN’s ACE project has given a glimps of hope that antimatter can be a potential
candidate for cancer therapy. Antimatter rocket propulsion is hypothetically possible ; the
major limitation being gathering of enough antimatter. Since Pts production is extremely
costly. A gram of antimatter can cost more than a million-billion dollars. It is quite baffling
that the human body emits antimatter. A person weighing 80okg emits 180 positrons an hour.
This is due to decay of Potassium-40, a naturally occuring isotope that is ingested by drinking
water, eating food and breathing.

The world record for storing antiparticles is held by TRAP experiment at CERN. It kept a
single antiproton in a Penning trap for 57 days. Scientists performed very precise
measurements of it mass and charge before the trap was switched off and the antiproton...
annihilated.

Antimatter is also the stuff of science fiction. In future, if scientists can figure out a way to
create or collect large amounts of antimatter, then antimatter-propelled interstellar travel can
become areality asin Star Trek.
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Perspective of Plants in the Traditional Literaturesg

Samrat Bhattacharyya
Assistant Professor, Dept. of Botany

Plants have traditionally been an inevitable part of human livelihood throughout the
globe. Different cultures have documented almost every perspective of plant studies that
involved the aesthetic assimilation, cultivation, classification and therapeutic usage to heal
diseases. Literatures have shown fascinating modes for representing plants. To describe a few
treatises categorically; Arabian compendium of plants written and meticulously illustrated by
Muslim scholars, exhibit aspects of horticulture flourished under royal patronage. Chinese
manuscripts project a sense of symbolism that beautifully incorporated lively meanings of
plant forms in human life. Pre-historic India explored plant description and pharmacological
aspects in an encyclopaedic form which till date fortifies our botanical knowledge. Nature
based writings of European and American authors and poets have combined the forest
landscape, flora and fauna in such an appealing way that it endorses the sustenance of
ecological diversity in the most prominent literary way. This article represents an account of
botanical perspectives as reflected in the vivid literature forms.

Plant compendium and gardening art in Arabian scripts : Considerable
information about herbs was contained in medieval Arabic literature, where plant entities
were closely associated with philology, medicine and agronomy. Since the time of AlI-Asmai
(740-828 C.E.), author of the famous Kitab al-nabat wa-"lI-shajar, to eliminate doubt
concerning the correct meaning of a botanical term, the philologists described the plant,
including the names of its different parts as well as the synonyms which refer to it. Several
Arabic scholars contributed to the gardening of plants, their pest diseases and the methods of
growth. Great Muslim authors toname; Al-Dinawari, Ibn Juljul and Ibn al-Baytar made

An illustrated page from Detail of Ottoman painter Matrakgi's plan of

Al-Dinawari's work describing Tabriz, city in the Iranian Azerbaijan showing the
sugary sap collection procedure . Bagh-i Sahibabad, 1533-1536.
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great progress in this field. Abu Hanifa al-Dinawari (895 AD) was a botanist from
Andalusia in Muslim Spain. His work was discovered by the German scholar Silberberg, and
published in Breslau in 1908 which contains the descriptions of about 400 plants. However,
what is described by Silberberg is just a small part of what has survived; just two volumes out
of the six. In his literature, Al-Dinawari described varieties of soils, explaining which is good
for planting, its properties and qualities. Al-Dinawari also described plant development from
its birth toits death, including the phases of growth and the production of flower and fruit.

Ottoman-Turkish literatures elucidating middle-east garden traditions provide tools for
research on the gardens of countries ranging from Iran, Iraq, Morocco and Moorish Spain to
Pakistan. The love of gardens during the Abbasid period in Baghdad orin Samarra, developed
within the already existing cultural tradition of Mesopotamia, where the art of gardening had
been perfected many centuries before. Practically the Abbasid horticultural art responded just
as much to its surroundings as the Assyrian or the Persian arts did in the arid and hilly country
in north Mesopotamia or Persia. Despite the diversity of its origins, however, the Abbasid art
of rose gardening was rather a unique creation.

The Chinese Philosophy of Plant Symbolism : In Chinese decorative arts and
literature manuscripts, there are pictured documentation of flowers, fruits, and trees that are
symbolically perceived as representations for various aspects of life. Each plant form carried a
symbolic meaning that showed superlative spiritual essence of life in Chinese culture. Some
plant forms and their symbolism expressed in poetry are highlighted here.

Plum blossom (# ) — Endurance and
self confidence: The plum blossoms were deeply
adored because its bright red blossoms never got
damaged by the killing freeze, which has something
in common with people not surrendering to misery
of hard times. And since the plum blossom
bloomed within the early spring and never fought
for attention with other flowers, it was also

admired for such self-pride. Lin Bu (# &), a poet
from Song Dynasty, might be the most charmed fan
of plum blossoms with his verse; 'parse shadows are reflected in the clear and shallow water,
and scented fragrance floats around under the dusk moon' mesmerizes readers till now .

Chrysanthemum (3 ) — Dignity and
spirit of seclusion

Admiring chrysanthemum flowers on the
'Double Ninth' Chinese festival remains a common
custom even today. The most influenced fan of
chrysanthemum was probably Tao Qian (F3%), a
famous poet during the Jin Dynasty. Since Tao
could not compromise his principles, he had to quit
his job in the governing court and retire, enjoyed
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his poetry and planting chrysanthemums for the rest of his life. Tao wrote many glorious
poems about the flower, which had such a huge inspirational impact on Chinese literati that
chrysanthemums then became a symbol of the spirit of seclusion. A captivating poem about
chrysanthemum said “It prefers to die with fragrance on the branch, rather than flying away
with the wind”. This kind of dignity is highly valued in Chinese poetry and widely used to
express someone's moral courage.

Medicinal and Systematic Botany as treated in Sanskrit texts : Careful
observation of plants in India dates back to a few thousand years. The ancient science of
botany was quite developed in its understanding of the plant kingdom, as also in taxonomy.
Sanskrit literature flashes glimpse of the various attempts in antiquity to classify plants
according to their properties. Inthe post-Vedic Indian literature there is enough evidence to
show that botany developed as an independent science on which was based the science of
medicine as in Charak Sambhita), Agriculture (as embodied in the Krisi-Parasara) and
Arbori-Horticulture (as illustrated in the Upavana-vinoda as a branch of Botany). This
science was known as the Vriksayurveda, also compiled by Parasara.

Enigmatic plant in Vedas : The most celebrated plant that finds frequent mention in
the Rigveda and latter Sambhitas is the 'Soma’ plant. The Vedic Indians drank its decoction
'Soma ras' for vital benefits. The botanical identity of Soma plant, however, has not been
decoded till today. The probable candidates are Ephedra (a Gymnosperm) or most probably
Sarcostemma (an Angiosperm).

Medicinal Botany in Sanskrit : The Charaka Samhita (¥F€gfdT) is a Sanskrit
compendium on Ayurveda (Indian traditional medicine). Along with the Susruta-samhita, it

is one of the two foundational Hindu texts of this field that have survived from ancient India.
The pre-2nd century BC text consists of eight books and one hundred twenty chapters. The
Charaka Samhita has a chapter titled Vibhagavidya, dealing with the classification of plants
. The Susruta samhita, the second Ayurvedic classic, apart from surgery and therapeutics also
deals with classification of plants on the basis of vividly different medicinal properties.
Classification of Plants in Sanskrit texts by Parasara muni : In his
Vriksayurveda, Parasara developed an elaborate classification. Parasara mentions two
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kinds; Dvimatrika (Dicotyledons) and Ekamatrika (Monocotyledons). He further classified
plantsinto families (gana vibhaga), like:

1. Samiganiya (Fabaceae) — This family covers samivriksa, a plant bearing
simbiphala, (legume or pod). This family has three subtypes: vakra-puspa, vikarnika-puspa
and suka-puspa.

2. Puplikaganiya (Rutaceae) — In this family the plants bear spines, odoriferous
leaves and winged petioles. Fruits formed of superior ovary (puspa-krantaphala) contain
hairy succulent flesh and multiple seeds. Family has two subtypes: kesaraka and
maluraphala.

3. Svastikaganiya (Cruciferae) — According to the name, the shape of the calyx looks
like a svastika. The flower has four sepals, four petals and six stamens.

4. Tripuspaganiya (Cucurbitaceae) — Flowers unisexual, which are sometimes with
inflated ovary (kumbhamandala). The flower has five united sepals, petals and united
stamens and a style with three-pointed stigma (trisirsavarata). The ovary is trivartaka (tri-
locular).

5. Mallikaganiya (Apocynaceae) —Flower has corolla with united petals, five
stamens, epipetalous (avyoktakesara). The seeds having long fine hairs
(tulapucchasamanvita).

6. Kurchapuspaganiya (Asteraceae) — The flowers are sessile and borne on a
common disc, surrounded by a hairy calyx that look like a brushy head (kurchakara). The
epigynous ovary has basal ovule (puspasirsakabijadhara).

Essence of Nature Writing in English Literature : Nature writing is actually
nonfiction or fiction article or poetry about the natural environment. Nature writing
encompasses a wide variety of works, ranging from those that place primary emphasis on
natural historical facts (such as field guides) to those in which philosophical interpretation
predominate. It includes wild history essays, essays of solitude or escape to woodlands, as well
as travel and adventure based writing. Nature writing often heavily draws scientific
information and facts about the natural world, at the same time, it is frequently written in the
first person and incorporates personal
observations of and philosophical
reflections upon nature. Modern nature
writing traces its roots to the works of
natural history that were popular in the
second half of the 18" century and
throughout the 19" century.

Gilbert White is regarded by

many as England's first ecologist, and

[ one of those who shaped the modern
| attitude of respect for nature. William
Markwick collected records of the
dates of emergence of more than 400

An old landscape illustration of Scioto river valley
Ohio, inhabited by native Americans
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plant and animal species in Hampshire and Sussex between 1768 and 1793, which was
summarised in The Natural History and Antiquities of Selborne, as the earliest and latest
dates for each event over the 25-year period, are among the earliest examples of modern
phenology. William Bertram, In 1773, described a four-year long journey through eight
southern American colonies. Bartram made many drawings and took notes on the native flora
and fauna, and the native American Indians. In 1774, he explored the St. Johns River. William
Bartram wrote of his experiences exploring the Southeast in his book known today as
Bartram’s Travels, published in 1791. Ephraim George Squier and Edwin Hamilton
Davis, in their book, Ancient Monuments of the Mississippi Valley, named Bartram as "the
first naturalist who penetrated the dense tropical forests of Florida”. Oliver Rackham, was
an academic at the University of Cambridge who documented the ecology, management and
development of the British countryside, especially trees, woodlands and wood pasture. His
booksinclude Ancient Woodland (1980) and The History of the Countryside (1986).

Concluding thought ; Modern scientific literatures mostly deal with the explorations,
inventions and explain the biochemical aspects of plants. An insight is still needed to review
the ancient scripts which might open new paths for research. Missed out facets of old
discoveries will definitely provide significant help to answer the unexplained. Philosophical
outlook of the past literatures continues to inspire minds of modern Botanists who are
dedicated to elaborate the encyclopaedia of life and look forward to conservation of natural
flora.

(Sources: Le Dictionnaire botanique d'Abu hanifa al-Dinawari by Silberberg, A Concise History of Science
in India by Bose & Subbarayappa, Symbolism of flowers in Chinese culture by Nargiz Koshoibekova,
Understanding the Environment: Bridging the Disciplinary Divides by Grafton & Robin.)
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KOLKATA - A Recipe of Digaster

Saradindra Chakrabarti
Associate Professor and Head, Dept. of Geology

Prelude

The Kolkata city is located on the eastern fringe of river Hooghli at the lower end of the
Gangetic plain. The area forms a part of the lower deltaic basin of the Ganga-Brahmaputra
riverine system. The river Hooghly flows past the western part of Kolkata; the South 24
Parganas district forms the southern and south-eastern boundary, while the North 24
Parganas district forms the eastern and northern limits of the city.

The subsurface lithology of Kolkata consists of sediments of Quaternary age. The
occurrence of groundwater underneath Kolkata is controlled by the geological set-up. In most
parts of Kolkata, an aquiclude represented by clay and silty clay with an average thickness of
25m to 40 m occurs at the top of the sedimentary sequence. The aquiclude is underlain by silt,
fine-to-coarse sand and sometimes gravels. These sand beds are interconnected and behave
as a single unconfined aquifer system (Chaterji et al., 1964) and open themselves at Kalyani,
which lies to the north of greater Kolkata (CMDA, 2000). Since the purified water supplied by
the Kolkata Municipal Corporation is insufficient for the population, groundwater is being
tapped by hand pumps and heavy duty tubewells. Apart from these, there are many tubewells
installed by private industries, housing estates and high-rise apartment blocks.

For too long, our development priorities focused on how much the people can take from
environment /ecosystems (ecosystem are productive engines of nature) with little attention to
the impact of our actions. Kolkata is a glaring example and reflects the impacts of our action.
The city mirrors a recipe of impending cataclysm. Kolkata has damaged the environment
probably beyond its capacity to rebound. The natural life-support systems that environment
or ecosystem provides will soon be not available. And we are responsible for it. Because we
probably did not think that our and our children's future rested squarely on the continued
viability of the environment/ecosystems. The challenge for Kolkata in the late 20" century and
the early 21st century has been to understand the vulnerability and resilience of the
environmental systems. This is to enable us to find ways to reconcile the demands of human
development with the tolerance of nature. The result - Kolkata has gradually slipped into a
signature of a brewing disaster, a man-made phenomenon like 1942 famine. Why is such a
situation?

There are a few primary reasons —

a) Excessive greed in the richer echelon of the society - more a matter of how much,
how many and what they consume.

b) Exponential growth of population more prominent in particular section of the
poorer people.
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¢) Formostofthepeople,ignoranceisbliss and they prefer that way.

d) Peoplearehighlyindifferent to and callous about environment and prefer to neglect
any civic problem (particularly those concerning environment) or avoid it.
Interesting Anecdotes of Environmental Collapse In and Around Kolkata Precincts:
That ‘systems concept’ and ‘systems thinking’ are the fundamental premises of
environmental science is borne out by their reflections on ecosystems. In this context, it may
be interesting to note several anecdotes from environmental history of Kolkata. To exemplify,
some following scenarios are discussed :

Scenario—1:

Itis established the world over that a disaster is always proceeded by a chain of critical events
(Sen and Chakrabarti, 2007). Kolkata is no exception and reflects the chain as evidenced
below.

Due to indiscriminate exploitation of groundwater, the water level has gone down in the
southern part of Kolkata to around 16 m below the ground level. The data are alarming and
present a high risk situation. On the northern periphery, say at Sinthi, the water level has gone
down by 12 to 14 m. Monsoon has been especially erratic during the last few years due to global
warming and climate change. The level of water may not, therefore, rise to the desired level.
Furthermore, mushrooming high rises across the city cause drastic depletion of underground
water stock resulting in a significant fall of the groundwater level. As a consequence, there is a
high probability of subsidence any time in near future (Bhattacharya, 2008). Also concreting
roadside spaces in the new real estates hardly leaves any room for natural recharging of
groundwater aquifer, more so, when groundwater movement in Kolkata is mostly vertical. In
fact, caving-in is quite common these days as recently noted at Cossipur, Dalhousie, Salt Lake,
Sealdah areas, etc. Salt Lake is a satellite township adjacent to the north-eastern portion of
Kolkata proper [the popular place named Ultadanga is its adjoining area in Kolkata proper].
Originally, this was a part of the vast marshyland to the east of Kolkata.

Due to the over-pumping of groundwater, the water level in the aquifers underlying Kolkata is
getting depressed. As a result, the pore water pressure in the aquifer is diminishing. This
lowering of pore water pressure has resulted in increase of effective stress (total stress minus
pore water pressure) in the soil resulting in consolidation of the soil. This is manifested in land
subsidence as recorded by prominent cracks developed in concrete structures/ buildings of
Salt Lake area.

Among the adverse effects in evidence, tilting of buildings, cracking of foundation, increased

flooding as being noted in many parts of the city are worth mentioning. The compact
undersurface soil (due to lowering of water pressure) seemingly afloat is perhaps the main
reason behind the above damaging effects. In a slightly stressed condition, the possibility of
these soils giving away is resulting cracks in buildings, tilts and subsidence/cave-in.

Many municipalities on the periphery of Kolkata grant permission for construction of a house
if the owner or the promoter has already sunk a tubewell for water abstraction. In many
municipalities, unfortunately the realtors run the show. Where are we taking ourselves to? A
formal chairman of the Ground Water Board at Kolkata made his mind known quite a few
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years back by his following comments : “The city should be declared a no-extraction zone, the
sooner the better”. He also suggested to CMC (Kolkata Municipal Corporation) a few decades
ago that withdrawal of groundwater be totally banned in areas that get filtered surface water.
But they were not heeded to (in fact, Kolkata should not be expanded based on only
groundwater as the water resource). In such an ambience, an earthquake of the magnitude of
about 5 - 5.5 on the Richter scale might bring about unprecedented devastation in the city,
more so when surface water bodies are conspicuous by their absence (a product of boom in
construction activities in the name of so called 'development').

In the Rig Vedas, it is said that trees are the mother of rivers. In the absence of tall trees like
banyan, aswathya (Ficus religiosa), bot (Ficus indica / Ficus bengalensis), mango, neem etc.
which have been imprudently felled in Kolkata to make room for roads and buildings; rains
are also gradually becoming scarce. In this context, it may be interesting to note an anecdote
from the history. When Maya civilization (in South America) reached its zenith the denizens
initiated development in major way. This included felling of tall trees, construction of wide
roads, large temples, tall victory towers, etc. Surface water bodies were naturally affected.
Forest covers were destroyed to give way to agricultural fields for feeding the rising
population. Consequently, there was a change of weather pattern in course of sometimes and
Maya civilization quietly disappeared.

Scenario — 2:

China had to see a different face of nature in the Yangtze river in 1998 because of such a
human negligence. In prior years, loggers had cut forests in the river's vast watershed, while
farmers and urban developers drained lakes and wetlands and occupied the river's
floodplains. Meanwhile little heed to soil conservation allowed 2.4 billion metric tons of earth
to wash downstream each year, silting lakes and further reducing the buffers that formally
absorbed the floodwaters. When record rains fell in the Yangste basin in the 1998 summer
time, these degrading practices which go against the environmental systems thinking
amplified the flooding which left 3,600 people dead, 14 million homeless and $36 billion in
economiclosses.

Scenario — 3:

Toxic metals are present in the dust of nanoparticle size (9-10 nanometres in size or even
less). The presence of increasing amount of NO, in the air of Kolkata is probably because of
numerous small-scale gold smelting; as the evening falls around the city, the atmosphere
becomes particularly nauseating and dangerous. These hazardous traits may gradually turn
Kolkata inhabitable (Sen and Chakrabarti, 2011a).

Scenario — 4:

Indiscriminate felling of tall and large trees, filling up of surface water bodies, wetlands
anywhere and everywhere in and around Kolkata have resulted in the loss of ecological
balance - a vital elementary condition for human habitation. It may be worthwhile to note in
this reference that during the last 50 years, the number of lakes in China has been reduced by
1000 and there are 20 lakes on average disappearing in China every year. And the world
knows the effect (Source : Proceedings of the 13" World Lake Conference, Hubee, China). All
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together, the above actions have effectively transformed the city into one with grimy
character. Toxic metals are present in the dust of nanoparticle size (10 and less). The
presence of increasing amount of NO, in the air probably because of numerous small-scale
gold smelting as the evening falls around the city is dangerous. These hazardous traits are
gradually making Kolkata inhabitable.

Scenario — 5:

Studies on arsenic menace have revealed that arsenic contamination in groundwater is
increasing and always observed to be above the permissible limit i.e. 0.05 mg/1. It has been
found everywhere in the Bengal basin that in a natural systems perspective, if one system
becomes more dependent on another system for its survival than the latter can accommodate,
the whole system may collapse. The exponentially growing vast human population, much
higher than the carrying capacity of the city, has indulged in widespread and intensive
extraction of groundwater for its consumption (including agriculture) while recharging is
significantly less than the desired level. The panorama is continuing for the last atleast 3 — 32
decades. We are trying to reconcile the growth of human system by excessively borrowing
from the natural water system. This usually results in a systems collapse also collaborated by
the Earth Report (2002). This is where Kolkata is leading to. The very recent findings of
arsenic above 0.05 mg/l in the groundwater regularly supplied to households for
consumption in the northern end of Kolkata around Baranagar (a municipality with highest
density of population in around Kolkata) and Dunlop Bridge is an ominous sign and points to
atotal systems collapsein near future.

Moreover arsenic grains unfortunately are found to be adsorbed in nanoparticles and their
elimination will be technologically difficult (Sen and Chakrabarti, 2011b).

Scenario — 6:

In the early eighties, in fact, the presence of arsenic in the abandoned meander channels in
the deltaic basin of West Bengal (eastern India) was first reported. Arsenic has also been
reported from south-east Asian countries particularly Thailand and Chile in South America.
Later studies suggested that the above arsenic concentration could have probably emerged
from atypical dispersions of marine organic substances. And in the process, the deltaic basin
accumulated the nanoparticles carrying arsenic. Alternatively, arsenic could be derived from
the Himalayas and the young fold mountain chains exposing the igneous and metamorphic
rocks, transported by the river system and distributed in the deltaic basin, probably enriched
later on by the incursions of marine sediments. The association of sulphate and strontium
noted in the aquifers of Baruipur, West Bengal, just south of Kolkata (~ 10 km south) presents
asignificant evidence of invasion of sea water.

However, a review of all the above reports/publications on arsenic reflects a very strong
emphasis on chemistry in explaining the occurrence. The spread of its tentacles to the
groundwater ambience in and around Kolkata, has not been much dealt with, except by the
press reports. The role of mineral nanoparticles has not been touched upon, though there are
ample evidences on arsenic contaminated aquifers in and around Baruipur. Moreover, there
is very little mention of indispensable microbial function on the type and extent of arsenic in
the aquifers.
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Scenario—17:

Studies on fluoride menace have revealed that fluoride contamination in groundwater is
increasing and always observed to be above the permissible limiti.e. 1.0 mg/1. The very recent
findings of high fluoride in the groundwater of different parts of West Bengal are ominous
signs and point to a total systems collapse in near future. Moreover, fluoride are found to be
adsorbed in nanoparticles and their elimination will be technologically challenging.

In West Bengal, excess fluoride in groundwater has been detected so far in 43 blocks spread
over 7 districts namely, Purulia, Birbhum, Bankura, Malda, South Dinajpur, North Dinajpur
and South 24-Parganas. As the problem spreads day by day, a scientific inquest to find out the
source and cause of fluoride in groundwater of Purulia has become the need of the hour.

Ingestion of excess fluoride in human body may cause dental, skeletal and non-skeletal
fluorosis. Again, low fluoride less than 0.5 mg/I causes dental caries. Proper safeguards are,
therefore, required to be taken to ensure safe fluoride level in drinking water. As per the
Bureau of Indian Standards and Indian Council of Medical Research, the highest desirable
limit of fluoride is specified at 1.0 mg/1 and the maximum permissible limit is 1.5 mg/1. In spite
of such fact, fluoride contamination of groundwater is reported to be endemic in as many as 15
states of India.

Scenario — 8:

As a result of excessive drawal of groundwater, the piezometric level has gradually lowered
down. This has resulted in hydro-chemical change in the aquifers underlying Kolkata. From
arsenic rich sediments, arsenic is getting gradually released into the groundwater. The
process is complex and variably controlled by the chemical composition of the sediments as
well as the Eh-pH conditions of the local in-situ environment. Furthermore, the single
confined Kolkata aquifer may easily transport the contaminant from the southern periphery
to the north thus bringing the toxic effects to the aquifer in the north. Moreover, nanomineral
particles are efficient couriers of contaminants. Thus arsenic spread out in the city is not
inconceivable.

The withdrawal of groundwater must be totally banned in areas that get filtered surface
water. But they were not heeded to. In fact, Kolkata should not be expanded based on only
groundwater as the water resource. In such an ambience, an earthquake of the magnitude of
about 5 - 5.5 on the Richter scale might bring about unprecedented devastation in the city,
more so when surface water bodies are conspicuous by their absence (a product of
'construction boom'in name of 'development’).

The above scenario is continuing in Kolkata for the last three decades or even more. What the

city authorities have been doing is that they are trying to reconcile the growth of human
system by excessively borrowing of resources from another natural system — the groundwater
system. Disequilibrium thus has been initiated in nature which will lead to a systems collapse
in a decade or so. The very recent findings of arsenic in the groundwater of Kolkata testify this
apprehension and represent an ominous sign indeed. Moreover, arsenic is unfortunately
adsorbed in nanoparticles of minerals making the elimination difficult.
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Scenario—9:

We know that the River Bhagirathi flowing by Kolkata is primarily a cocktail of industrial
effluents, sewage and water from the tributaries. If the original pristine “Gangajal” or “Ganga
water” is found to be 1% in Benaras, can we expect any pure water here in Kolkata? The 25
years of Ganga Action Plan have failed to revive the river water. Less rains and silting have
reduced the flow quantity of the so-called river. The problem has further been aggravated by
so many upstream dams in the northern states of the country. The Bhagirathi around Kolkata
is unfortunately ecologically non-functional and full of harmful bacteria (more than 1 lakh
MPN per 100ml of water as reported by the West Bengal Pollution Control Board).

Is this water potable?

And are we well equipped to treat such water for our daily consumption at the municipality
facilities?

Scenario — 10 :

The East Kolkata Wetland and salt marsh ecosystem is another glaring example. It's
inhabitants - biological systems such as birds, insects, molluscs, grasses, algae- depend on the
conditions of that marsh; but the conditions also depend on themselves. If the grasses begin to
die off as a result of changing landuse in Kolkata precincts, the birds will be more vulnerable to
intruders and have no place to rest; their absence will cause condition breakdown for other
inhabitants, who will over-populate. Moreover, lack of grasses will mean more erosion. If poor
conditions continue, eventually the marsh will be little more than a drainage hole. The grasses
will begin to die because of a change in the marsh's environment in other systems. May be an
increase in coastal storms will result in closed breech way causing water deoxygenation (a
causal chain running from weather to coastal to marshland systems). A rise in beach traffic
will lead to more exhaust pollutants (a confluence of chemical, technological and biological
systems). The loss of the marsh will affect the entire near-shore coastal environment, itself a
system, full of systems and inter-related with and inter-dependent on its environmental
systems. Such scenarios are observed all the time in environmental systems.

The above case histories illustrate that that economic developments have both direct and
indirect environmental linkages and affect the environment of the region. The impact
magnitude is, however, steered by the output. An integrated approach, therefore, need to be
followed in the understanding of environmental resources. Their related economics and
policy planning are to be worked out before taking up mining and exploitation with least
disturbance to the existing balance in the ecosystem. An operational methodology to measure
the trade-off between economy and ecology is also to be developed. The mathematics for
developing the perfect scenario is to be evolved to expound the system of analysis. It
constitutes the primary goal.

Postlude

The river Ganga which has been for ages washing our sins, we have sinned to transform it to a
big drain. The existing policy of disaggregated management of natural resources like a river is
certainly a failure. Moreover, the exponential growth of population, the reduction of
agricultural space in the hinterland, paucity of potable water availability, contaminant soil
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and water have duly transferred Kolkata into a transitional state where we have overshot
much more than 50% of the ecological capacity, We are gradually sinking into the realm of
chaos (Sen and Chakrabarti, op. cit.). Kolkata is in the latter part of a chain of critical events .
Small we be able to survive, when the total systems fails or collapses due to the loaded effects.
Distortion of realities or suppression of facts may not probably be able to save Kolkata from
the disaster, looming large .It is just a questions of time — may be a couple decades or so !.This
isalesson which every major and minor city in the country may learn.

Conclusion

This analysis shows how the various elements of an environmental system disbalanced by
anthropological interventions can create a disastrous systems change ultimately resulting in
systems collapse. Unfortunately, this may particularly become catastrophic as rightly
reflected in the present disastrous scenario of Kolkata.
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