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EDI TORI AL

Research In Physics is guided by an intense
scienafic etkaor o edad the edastirg limits,
limits of physical knowledge, limits of
eperimental uncertainties and limits of knoan
methods. There are physicists wo have a pession
for precision. Theodor Hansch of Max Planck
Institute of Quarttum Optics In Garching and
Ludvig-VeximiHlians-Universitat in Mnich is a
physicist wo spent his lifetire t© tae Physics
at the limits with a great pession to Inproe the
precision of frequency and time measurements.
Time is one of the fundamental physical
parareters that we uderstad little, but it is a
parareter that we can measure most accurately
today with unprecederited precision. Much of
the aedit for this achievarant goes to Hansth.
In 2003 1 delivered a keynote address at a
National Symposium at Chandigarh ; it was
based mainly on the work of Hansch. At that
time | had the goprehension that he woulld join
the list of those nost deservirg physicists whose
work were not recognized by the Nobel
Committee. He had co-authored with Arthur
Schalllov the publication on laser cooling of
atomic motion in which light pressure can be
used to decelerate an atom. Schallow received
Nobel Prize in Physics in 1981 for his large
antribution In laser pghysics. In 2001 a book an
the achievements of Hansch was published on
the oocasion of his sixtieth birthday. It wes a
dream of many of us, the laser physicists
throughout the worlld that Hansch would get a
Nobel prize some day. This dream is realized
this year when the Nobel Comittee awarded
the prize t© Hasdch alog with ™o other veteran
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physicists Roy Glauber and John Hall of USA,
who made inmense contributions in quantum
gptics ad laser soectrosopy .-

The recognition of the works by Hansch ad
Hall is a ladrark cecision In many ways. It is
an inspiration to physicists who are keen to
meesure physical guantities useful to umpteen
sighificant digits. Many tines such work is doe
for the pleasure of measuring something beyod
tre existing limits. Fhysicists hae often to ask
“sinple” questions that a child often asks 1o
know the world that is “new” to him. Such
questions ad the relevant ansners can unfold
many of the secrets of Physics. The inproved
accuracy of measurement of frequency and time
finally led to solving many of the intricate
prablens of theoretical physics ad it led as
vell to the develgoent of precise atomic clods
and gldaal positioning systens. It is sighificatt
that besic research sypported over a lag periad
of time in Munich and Colorado has finally
yielded results of useful gplicatias.

It is vell known that hydrogen atom hed a
antral positin in e history of wentieth cantury
physics. As the sinplest of all ators hydrogen
atan played a key role as a test of fudkrental
theories and hydrogen spectrosopy s associated
with the successive major advances in the
develooment of physics. Over a period of four
decades there was a billion-fold Increase iIn
resolution of hydrogen spectrosoopy. There were
two dramatic dages in the relative acouracy of
meesuraments. Hansch wes responsible for both.
In 1972 his grap usd leser saturated aosorption
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seectrosopy as a brilliant methad to suppress
the first order Doppler effect. Ultraviolet

resonance line of hydrogen was measured with
unprecedented resolution of ae part in 16. In
the decacke of ninety Hansch ad his collaborators
developed frequency cormb generators. The
disocovery wes the culmination of a long series
of carpetition for achieving higher accuracy
anmng the researders at Stanford, Paris, Yale
and Munich. The frequency comb device
provided millions of closely spaced ad stable
reference frequencies ranging from radio
Tfregquency to the optical region. This device
alloned Hansch to count the frequency of a
hydrogen transition with an astonishingly high
accuracy of one part in 104, Because of this
measurement Rydberg constant is now the best-
known fundamental constant In Physics. This
cevice revolutianized ot anly the field of laser
spectroscopy, but also the entire field of
metrology .-

Measurement of a two-photon transition
frequency of hydrogen by Hansch led to the
value 2 466 061 413 187 103 Hz with an
uncertainty of 46 Hz. Along with the value of

another measured transition frequency these
results can be used as a test of gantum
electrodynamics, that forms the basis of our
understanding of bound states of sinple atoms
like hydrogen. The extreordinary high precision
of measurements has stimulated intensive
theoretical calaulations. Unforturately, acoracy
of theoretical calaulatias still lags behird the
eqerimnental results ; because ay theoretical
calaulation should invohe the finite ness ad
dharge of the electron. Both of them are knoan
with less accuracy. Quantum Electrodynamics
@) resstall alogwy o . Itisalo o le
emphasized that the world is not carpletely
described by QBD, so physicists are trying to
inestigate very small effects in atomic scale,
coming from weak, strong and gravitational
interactiaos. The laser spectrosogpic tednigues
have been used by the Colorado group to
measure parity violating transitios in Gesiun.
This shoas that the states of an atom do not
hae dshinite parity at this leel. High precision
ad high sensitivity measurements woulld unfold
sare of the mysteries of the universe.

Prof. P. N. Ghosh

“Every thought which genius and piety throw into the

world alters the world.”

—Emerson
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THE PLACE OF GEOLOGY
DR L. L. FERMOR QBE, DSC,
GENERAL

To acoept an Invitation to preside over the
Indian Science Congress is to acoept a great
honour, and 1 thank you gratefully, fellow-
siattsts, for this. But it is alo to utbrtae a
geat reosibility, ot the lesst portaan of vhich
is to deliver a Presidential Address at the
commencement of the Session.

Before dealing with the special subject of ny
address, it seans desirable that 1 shauld farst
notice a few events and matters of interest or
Inportance to scientists in India, including a
reference to three of your Past-Presidants.

The first i1s Dr. Martin O. Forster, your
President at the 12th Congress held in Beraras
in 1925. He is due to retire shortly from the
responsible position of Director of the Indian
Institute of Science at Bargalore, a post that he
hed held for over 10 years. As scientists, we
thark him for the fruitful work he hes dore at
Bangalore In supervising and stimulating the
development of research ; and as friends we
wish him happiness and a further spell of
usefulness oan his retum t Byglad.

Dr. Forster is to be suooeeded by Sir C. V.
Raman, your Preseident at the 16th Congress

* Gereral President, Twentieth Indian Science Cogress, held
during 3ist January to 5th February, 1933, Patra.

PRESI DENTI AL

ADDRESS

I'N

A RS M,
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F.GS, MINSTMM, FASB

held at Medras in 1929. Tre high quality of Sir
Chendreseldara’s work at the Indian Association
for the Quitivation of Science In Galautta ad as
Palit Professor of Physics at the University of
Calautta, ad his inspiring leadership in the
develgent of a sdool of workers iIn Physics,
is a hgpy agury 1o the gplication at Bagplore
of a further stinulus © scientific researdh at et
southem centre. Calcutta’s loss will be
Bangalore”s gain. At present Calautta may be
regarded as the centre of scientific research in
India ; but, with the transferace to Baglore of
ae of her leading investigators, se will hae
to gard her laurels.

The third Past-President | wish to nertion s
Lt. Col. R. B. Seymour Senell, who is leaving
India in Aorill on leae preparatory o retdrenett
from his post as Director of the Zoological
Suney of India. We are not, honever, at once
to lo=e his services anpletely, for he hes been
appointed to lead the Sir John Murray
Oceanographic BExpedition to the Arabian Sea.
Meny of you are familiar with the results of the
Tamous research eqpedrtion of HM.S. Gralleger,
which, during the years 1873-76, explored
the oceans of the world. The results of
these researches are enbodied 1n a monumental
set of Volumes issued over a period of
nearly ™o decades uder the editorship, first of
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Sir C. Wwille Thanson and later of Sir Jon
Murray. The survey of the oceans was not,
honever, coplete, the study of the Arabin Sea
beirg anrtted. Sir Jdm Muaray in his wvall left a
sunm of money for this suney, and nov that it
hes been decided by his tnustees t© anplete the
task, they may be regarded as very forturate in
having been able to seaure the servicess of Col.
Sanell, withhis wide experience of ccearnogrgahic
research dotained as Surgeon-Naturalist to r1. M
Investigator . We wish Col. Senell every sucoess
in this rew field of actavity.

To one other scientist 1 must refer, narely
Sir Ronald Ross, who died at the age of 75
during the pest year. You are all anare of his
discovery of the method by which the parasite
of malaria enters the huren body, and of the
enormous development in Tropical Medicine
that has followed upon that epoch-making
discovery. Ross” work wes dore in India ad it
has led to untold benefits to millions of
inebitants both of India ad of other tropical
countries. Sir Ronald left India before the
foundation of our Congress, so that we shall
honour aurselves by recording our great Ioss In
the death of one of the most distinguished
scientists who hes ever worked in India.

An event of major importance to the
develgorent of Science in India during the pest
year was the decision made by a group of
scientists during the last session of tre Indian
Science Congress at Bangalore to publish a
scietafic jaural an tre lires of the vell-kmoan
English weekly journmal, nature. A committee
wes gppoirnted and everitual ly the publication
has been commenced of a monthly journal
entitled arrent sience ; the TIrst issue gopeared
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in July, 192. You wall all agree that the joural
IS a sucess, for there has been no lack of
material surtzble for publication ad the jourral
is pleasantly printed on good paper. On one
point, honever, the Board of Editors hed cause
for axiety. The University of Maedras ad the
Indian Institute of Science have mede grants
tonarts the mainterance of this jourral, ad, in
addition, there are receipts fran tre sale of the
jJourmal and from advertisements. The total
receipt fraom these sources is not, honever,
auffciatt to mest the total eqediture, ad for
its aontinuance the jourmal will recuire erther
additional grants from other bodies, or an
increased nurber of subscribers. These are hard
times ad it is going to be diffault to seaure
donations fram university bodies. But when |
mertion that the present year’s budget of the
jJourmal has been framed on the besis of only
300 suscribers, which is less than one per
million inhebitants of the country, ad that 200
additional subscribers wauld square the budoet,
rt will be seen that if Indian Science desenes
that diginty of sugoortang an All-Idia jourral in
Sciae, it ean essily seaure this dignity by what
is really a trivial inoesse In the runter of slb-
scribers ; for what are 500 subscribers amogst
over 300 million people. No doubt, many of
you have been waiting to see what the jourmal
wes like before subscribing. Now that you see
result, 1 hope that as many as possible will sed
in their Ssoriptios.

It hes been suggested that as Indian Science
Congress may be regarded as the parent of this
Jaural, the Cogress shoulld meke a substantial
arnual gratt to arent Science. This suggestion
will no doubt be cosidered fully by the coucil
of the Cogress, but we must remarber that our
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Congress is not financially a profitable
organisation, ad is itself dependent at each
session upon generous donations from
universities and other bodies and from the
Local Govermment concermed, In augmerttation
of the subscriptions of the members of the
Congress.

As this is the 20th Session of aur Congress,
introducing the 20th year of our existence, a
fawv ramarks on our progress mey be gopropriate.
The history of the foudation ad gromth of the
Indian Science Cogress was given by Dr. J. L.
Sinonsen in his Presidential Address o tre 15th
Congress. This history can be accepted as
authoritative, as Dr. Simonsen wes as you know,
ae of the Joint Fouders of the Cogress. Aam
his address you will discover that the initital
meeting that led to our formation wes held in
1912 in the rooms of the Asiatic Society of
Bagal, ad that it wes resohved thet the Asiatic
Society of Bengal be asked to undertake the
management of a Science Congress to be held
arwally. The first Cogress wes held in Galautta
in 1914 uder the aggis of the Asiatic Society of
Bengal, and we have since been indebted
amally 1o this Society for or resuscitation at
each meeting. We have our owmn two General
Secretaries upon whom much work falls, but
two of the officials of the Asiatic Society of
Bengal, namely the Gereral Secretary and the
Treasurer, have all the time done very heawy
work for the Congress, particularly in the
publication of reports of our mestings ad iIn
keeping our accounts.

I use the word “resuscitation” because until
1931 our Congress had no permanent
organisation. In 1913, honever, a constitution
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was adopted whereby we became a cortinuous
ogenisation uter the titde of the “Irdian Sciece
Cagress Association” with a roll of permenent
members, of whom at present we have about
225. In addition we recruit arnually Sessional
Members, and Student Members. The
adninistrative work of the Indian Science
Congress Association Is conducted by an
Executive Camittee of 11 members, including
the President, the retiring President, ad o
Cereral Secretaries, the Treasurer (Who is the
Treasurer of the Asiatic Society of Bengal for
the time being), ad the Gereral Secretary of
the Asiatic Society of Bagal, wo is really the
Manager of the Congress and Editor of our
Procasdings.  In this vay the historical comsction
between the Indian Science Congress and the
Asiatic Society of Bengal has been put upon a
permanent footing. This means also that the
office of the Congress is In the rooms of the
Asiatic Society of Bengal ad that we receive
the services of the General Secretary and
Treasurer of that body free of darge. |1 hae
mentioned all this to indicate the extent to
which the Indien Science Cogress is a dgpandent
body finencially, and not yet in a position to
provide dorations tonards laudsble scientific
enterprises such as arrent ience, OF torards
endowing particular researches In the maner
udertaken by the British Association for the
Advancement of Science in England. airrent
sci ence Willl no doubt eventually pay Its vay ;
but we could vell do with fuds for financing
special 1tens of research by private workers.
We may hope pertgps that eventually donattions
for this purpose will be forthcoming from
generous donors, who may perhaps remember
the Indian Science Cogress i their wills.
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I have referred above to our Proceedi ngs.
As you know, the Proceedings of each meeting
are now published annually by the Asiatic
Society of Bengal as a special wlure. This
special publication dates, hovever, only fran
the 9th meeting, The reports of the first 8
meetings were published as special parts in the
Proceedi ngs of the Asiatic Society of Bengal .
This Society has now very generously
udertaken to reprint, at its on epase, the
Proceedings of the first 8 meetings in a form
homogeneous with the later reports. The
Prooesdings of the 1st, 2d, 4th ad 5th meetings
have been issued ad those of the 3rd are In the
press. For finacial reasons, the Society hes
foud 1t necessary for the presant to postpoe
the reprinting of the Proosedings of tre 6th, 7th
and 8th Congresses, but we may expect these
eentally. In view of wat | hae said dowe it
IS evident that we have been very much beholden
for a lag periad of years t the gererosity ad
assistanee of the Asiatic Society of Baxal, ad
I wish at this place to mention specially the
name of Mr. Johan van Manen, the General
Secretary of the Asiatic Society of Bagal,, who
has, for many years, acted as Editor of our
Proceedings as well as helping in many other
vways. It is also suitable that 1 should mentiion
specially Prof. S. P. Agharkar, who has been
ae of aur two Cereral Secretaries since 1924,
carrying an his duties in tum with Dr. Simosen,
Dr. Morris, ad Dr. Dumniculiff, and now with
Mr. West, whom we welcome on the Executive
Council of the Congress.

I hae nentiaed thet this is ar 20th year of
existence. Wt is the doject of aur existence ?
According to aur rules, the doject of the Indian
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Science Congress is the “Advancement of
Science In India by the annual holding of a
Congress”. The advancement of Science may be
effected In ™o ways. That which ooours first
our minds is undoubtedly the prosecution of
research for the purpose of discovering new
facts of Nature ad, if possible, of eplaining
the meaning of these facts. But the advance of
Science can also be helped by arousing the
interest therein of the gereral public ; for not
only does our work conduce In many cases to
the welfare of merkind, but it also requires the
syyort of merkird in the provision of fecilities
ad specially in the provision of finance. For
both reason, therefore, our Cogress is iIn its
amual actaviies a peripatetic body, mestirg iIn
tum in the principal crtes of India 0 that eech
may become aware of our activities and our
nesds. This agoect of the soge of aur actavides
may be sumarised by the statement that in the
first 20 years of our existence, we have met
three times each in Calcutta, Madras, ad
Bangalore, twice each in Lucknow, Lahore,
Bombay and Nagpur and once each in Benares
and Allahabad, whilst we are now meeting for
tre first tine iIn Patre. It is dssireble alo et ve
should cater for as may brandnes of Science as
possible, not only by the creation of separate
sectians, of which we now have 9, which collect
each the davotees of their oan Science, but also
in the Congress as a whole as represented by
the President and his Presidential Address. It
may interest you, therefore, to know that the
first 20 Presidents have been distributed as
followns-Medicine, Geology, and Chemistry,
three each ; Botany and Zoology, two each ;
and Geography, Meterology, Agriculture,
Physics, Mathamatics, Business, ad Bgineering,
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one each. For the next—the 21st Congress—a
Prhysicist hes been selected.

Tre cattolicity of ar activities both in place
of meeting ad doice of Presidatt, is illustratd
by the foregoing figures. The extent to which
this catholic behaviour and outlook had been
successful is perhgps well-illustrated by the
astounding growth in the activities of our
Congress. At the first meeting the nurber of
merbers wes 79, one Presidential Address wes
given, 35 papers were read, and the published
Proceedings occupied 8 pages of print. Ten
years later, at the 11th mesting, the nurber of
Full and Associate Merbers was 403, with 290
Student Members. One general Presidential
Address and 8 Sectional Presidential Addresses
were given, 264 papers were prsented, ad the
published Proceedings occupied 264 pages of
print. At the 19th meeting, the nurber of Full
and Associate Menber was 690 and of Student
Members 183. There were 10 Presidential
occupying 467 pages of Proceedings. This
grovth in the attendance at our mestings shons
inoressirg interest ; but it is a gquestion wetter
this vast increase in the nurber of papers
presernted can be desirable, for in the time
available it is impossible o read nore then a
fraction of the pgpers offered. Thus at the 19th
Congress 221 papers were presented to the
Chercial Section ; It ssans unlikely thet even a
quarter of these can have been profitably reed
and disoussed. OF course, this flood of pepers
reflects to sore extatt the activity of ressarch in
India in the brandhes of Science concermed, but
one wonders if there is not some room for
selection by the Sectiomal Camittees of those
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peers that are nost suitable for presantation at
the Sectional meetings, taking into acoount the
gereral interest ad inportance of each paper.
This gromth In the activirtties of aur Cogress
has been accampanied not only by a growvth in
volure but also in the nunber of recognised
sectias. The origiral 6 sectias were Cemistry,
Physics, Geology, Zoology, Botany, and
Ethnography. Agriculture wes added at the 2d
Cogress. The Physiics section becare the section
of Physics and Mathenatics at the 4th Congress,
when Ethnography was also amalgamated with
Zoology.- At the 6th Congress the sections were
increased to 7 by the addition of a section of
Medical Research. At the 8th Congress,
Ethnography was separted from Zoology again
and made into a separate 8th section of
Anthropology and Ethnography, to become a
section of Anthrgollogy at the 9th Cogress. At
the 12th Cogress a 9th section of Psydology
wes added and these are our 9 sections now.

During the vast growth in the number of
papers read at several of the sectios, Geolagy
hes remained a small section, ad the largest
nurber of pepers that hes been presented at ae
meeting is 36. The relatively sall nuber of
pepers offered in this Science is partly de o
dobt to tre fact that the mestings are helld at a
time when the officars of the Geolagical Suney
of India are absent on field duties, ad to
geolagists as a whole not caring to offer pgpars
iT they camnot be present to read them. Soe
other sections, e.g. Anthropology and
Psydolagy, also are hgpy in that a manegesble
nurber of papers are presented, ad 1 comed
the exarple of these sraller sections to the
notice of sare of their bigger brethren.



[ ]

Everyman’s Sci ence

[] vo.

XL NO. 4, Oct. —Nov. '05

]

THE PLACE OF GEOLOGY IN THE

LIFE OF A NATION

This brings us to the end of my remarks
upon matters connected with the progress ad
welfare of our Congress. | now propose to
disasss, In as gareral a marer as possible, a
sbject of more seecialisad interest, raely the
Place of Geology in the Life of a Nation.

Those of you who have pondered upon the
relationship between cause and effect must
realise that anything that happens now to any
person or thing may be regarded as the latest
unit in a cotinuous dain of cause ad effect.
And you willl probably permit me to summarise
epigramatically the results of your thoughts
by likening life to an alggraical eguation.

As you know, an Important feature of such
an equation is that the sun of the Iiters on the
right side nust equal the sum of the iItems on
tre left sice. Life is ratter like this. A presat
heppening may be regarded as the right sice of
an alggraical egation, ad all the evats that
have led up to this happening may be regarded
as arsttuting the left sice of the eguation.

To take an exanple, the fact that 1 am
addressing you this evening, here, depands upon
the facts, among many others, that 1 was bom
on a certain date, that 1 todk Y the study of
Science, that 1 wes diverted to Geology fraom
Metallurgy, the profession 1 originally selected,
that 1 secured an gopoirntment in India, that |
have remained in service uttil this date, that
your Councill dose this place ad date for aur
meeting ad selected me to presice, ad that |
have succeeded In reaching this roam without
being inolved In any accident. I any one of
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the facts mentioned hed been differentt, 1 shauld
probebly not be here this enening.

An egation of this type, that is t say ae
involving cause and effect, differs in one
essential particular fron the algdoraical eqetias
of aur class roars. The eguatians of our school
Algebra are static equations, wheress those of
the type we are now disaussing are kinetic aes.
For one each sice of the eguatios of life there
is an energy factor inplying movement in the
past and the possibility of moverent in the
fulure.

It is the energy factor that conditions
Evolution, which using our simile, may be
described as the grad and Inpressive kinetic
algdbraical equation of tre ininverse, an tre left
side of which is included not only the
mangnificent suoccession of events constrtuting
the aoluam of the stellar unnnvarse, but also the
section of these everits that has led to the
evolution of the solar system ad the birth of
our plaret ; iIn addition it includes the nuch
sraller, though to us vitally inportant, series of
eats that hes led to the evolution of life yon
our plaret including the evolution of Man,
follord by tre stall sraller series of eats tret
constitutes the progress of huren history doan
o Its presait point. The major portion of this
gad sries of eatts is tre field of study of te
astroarer. With the formation of tre earth, the
field of study of the geologist was provided.
The ewolutaan of life falls also within the realm
of tre geolagist ; but the latest ssction of this
series of evatts, affecting huren beings, falls
within the gthere of studies of the historian. The
sty of the present resulits of this evoluticrary
series of changes falls within the realns of
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Geography, Meteorology, Botany, Zoology, and
Anthropology to mention Sciences that in their
historical or fossil agoect are aoprised uder
Geology.

You willl now ask Then what is geology and
te tre field of study of tre geolagist ? 1 canot
b better then quote the o goening paragrgds
of Sir Archibald Geikie’s * Textbook of Geol ogy’ .

“Geolagy is the science which Investigates
tre history of tre Exrth. Hs doject is o trae tre
progress of our planet from the earliest
begimings of Its sparate existence, thrauh Its
various stages of growvth, down to the present
codirtion of things. Unraelling the aonplicated
processes by which each contiinent and country
hes been build wp, It traces aut the origin of
their materials ad the successive stages by
which these materials have been brought into
their presat form and position. It thus unfollds
a vast series of geographical revolutios that
hae affected both lad ad sea all oer the face
of tre glde.

Nor does this Sciace anfire 1telf merely o
danges in inorganic world. Geology shons thatt
the present races of plants ad aninals are the
descendants of other and very different races
that ae pepled the earth. 1t teedes that there
hes been a progress of the Intebitants, as well
as ore of the glabe on which they have drelt;
that each suoessive periad In e earth’™s history,
since the introduction of living things, hes been
marked by characteristic types of the animal
and vegetable kingdoms ; and that, how
inperfectly soaver they ney have been presened
or may be deciphered, materials exist for a
history of life yom the plaret. The geograchiical
distribution of existing faures ad flaras is oftan
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made clear and intelligible by geological
evidee ; ad in a similar way, ligit is thronn
yoon sare of the remoter pheses In the history
of men hinself.”

Fram this you will gather that Geography IS
the branch of Geology that describes the
particular shgee ad fom of the earth’s surface
at the moment. With the continuance of the
operation of geological processes, geography
changes slowly through the ages, and looking
backwards and making use of geological
dosenvatians, we fird that at previous periods in
the earth’s history the distribution of lad ad
water, of mouttain ad valley, hes often been
vestly different fron the present.

The geography of the earth at any moment,
including its climate, flora ad faug, ad the
inferent possibilities of further dae, is, In
fact, the right sice of that kinetic algbraical
eqatian, of which the left sice is the golagical
history of the earth down to that moment. In
fact, in mathematical parlance, the geography of
te earth is a fuctan of 1ts golagical history.

Those of you who have studied History, by
which | now refer to huren history, must have
roticd the extant to which this History is related
to Geography : how coasts, seas, rivers,
mountains, and climates, have exercised an
inportant influence over the migration of races,
ad their strugles-oe race with aother, ad
upon the distribution of tribal and national
bouchries. It is prdxble, reertreless, that the
majority of yau have rot reallisd thet the guiding
factors underlying geography were geological
ass, ad that, iIn fact, te eants thaet aosatute
geolagical history have exerted a profound ad
far-reaching influence upon the history of
markind, both in gereral ad in detail.
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On the wall here is a geolgical mep of the
the world.! The colaurs indicate the distribution
of geological formations of different ages ad
origin. As you know, the land of the world
occupies about a quarter of the surface, the
oceans ooaupying the remaining three-quarters.
According to sore geolagists, the lad area wes
oce vestly greater, ad acoording to nost, the
proportion of land and sea has varied greatly
throughaut the ages. One major deduction besed
on widespread geological evidence is that South
Arerica, South Africa, Australia, India, ad
Antarctica, were ance all part of a cottinuous
cotinent known as Condnanaland. Viens differ
as to the method by which this continent
wes dismerberd. Acocording to one hypothesis,
knoan as the hypothesis of cotinental drift,?
the existing continents were grouped In
Carboniferous tines as on continuous landHess,
with all the existing parts of Gondwanaland
in goposition 1o southem Africa. Subsequently,
on this view, the continuous land-mass was
fractured, with drifting goart of the fragrents
to form the present continents. On this view,
the continents attached to Africa near
Medagascar, and gradually floated or drifted
north-esstnards.

The second and ollder hypothesis, whilst
acoepting the fact of Gondwanalland, supposes
that 1t wes formerly a much larger continent
than can be deduced by simply Fitting the
existing fragrents together, that Africa ad India
vere then at gooroximately thelr presat distance
gpart, and that the separation of those two
ocountries wes effected by the foundering or
sinking of the Intervening portions of the
continent. Sore geolagists fird it diffiault ©
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visualise the machinery of foundering, and
consequently support in tto the hpothesis of
aotinetal drift. Foundering can be exlained,
honever, erther by the compression of rocks
underlying the sunken parts of the continent
iINto a denser phese, e.g. gadoro into eclagite,3
or by the lateral underground squeezing of
magma from below the foundering portions.
Whichever of these hypotheses relating to the
break up of Gondnanaland be true, the cause
hes to ke fourd. 1 do not prgpose to disass this
here, but only to point to the fact that the
existing fragrents of Gondwanaland are now
sgarate, ad that India hes sea-coests that de
wauld not have hed but for this disruption. Mr.
West proposes to discuss the hypothesis of
antarertal drift in ae of aur eening lectures,
0 that 1 nesd ot refer further to this guestion.
As a side-isste 1 may mention, honever, that
the eqedition that Gol. Saell is o led O tre
Arabian Sea may dotain, I rock specimens in
any quantity can be seaured fran the bottom of
the acean, evidence helpful to the determination
of whether India hes been separated fram Africa
by the foudering of the Inenenirg lad, or by
drifag gat

I will nov invirte your attention o these o
maps of India, one geological and the other
oggrgdhical . India is a large aoutry, whilst tre
nunber of geologists who have been at work
terein is sl ; In osEE, tere ae stall
great gaps in our knovlege, and aur geological
mep IS a \ery inperfect production. Sufficient,
honever, has been ascertained to reveal the
oereral outlire of the geology of India ad to
render possible a comparison between the
geology and the orographical features as
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represented in these two maps. From this
canparison you see at once that there nust be
sore close relationship between the geology of
India thet is o sy its golagical history, ad tre
presant topographical features. Aan these ngos
yau willl see also that the Indian Epire, as at
present costatuted, is ae of the nmost natural
geolagical ad physical units on the surface of
tre earth

Geologically speaking, the Indian Erpire
mey be regarded as consisting of three parts.
Trere is first the Pniraula stretching southnarcds
o Caoe Comorin fron its geex at Delni ; It isa
remant of the old Gondnana continent. To the
rorth of this is the ssaod unit, tre Indb-Gagetic
alluviun, composed of sands and clays, laid
down, in geologically recent times, upon what
is really a bent-domn portion of Condheralland.
To the north of this allwiun is the third unit
composed of three mounttain festoons with their
convexities directed tonards the Peninsula.
On the northrnest is the first festoon conposed
of the arcs of Baluchistan and the North-lest
Frotier Province ; on the north is the secod
festoon, the megnirficent arc of the Hinalaya ;
and on the north-esst, is the third festoon,
composed of the mountain ranges of Assam
and Arakan and the Andaman and Nicobar
Islats.

The northern edge of Gondwanaland is
actually on the rorth side of the Indo-Gagetiic
allwiun, ad lies In the outer ranges of the
Himalaya ; the Assam plateau may also be
regarded as a fragrent of this old cotinent ;
and as the Indo-Gangetic alluvium rests upon
what must be regarded as a domwarped portion
of Gondwanaland, we can in fact reduce our
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elerents to two, of which oe is a fragrent of
Gondwanaland represented by the Peninsula of
India, the Indo-Gangetic alluviun, the outer
ranges of the Himalaya, ad the Assam plateau.
The other element is represented by the three
mountain festoons of the northwest, the north
ad the east, which gppear to result fran the
overthrusting of Asia on to this fragrent of
Gondwanaland.

There is a difference of gpinian whether this
relationship has been produced by the
uderthrusting of the Peninaulla of India egainst
the mountain lands of Asia, or by the
overthrusting of the highlands of Asia on the
Gondwanaland. The resulting Indian Ewpire,
honever, Is an approximate geological whole
with a crude bilateral symmetry about a N.N.E-
S.S.\W. lire that is reflected iIn the Geography
and Orography of the Indian Epire. The exact
outer himits of this Bpire are, nevertheless,
diffiault o select on geolagical ad, therefore,
geographical grounds, and are dependent upon
tre details of history ; but there can be o boubt
that, looked at fram a broad point of view,
Burma, or at lesst the westem protion thereof,
nust be regarded as an integral portion of the
Indian geolagical and geographical unit.

Gereral geological factors have thus given
rise o a ratural unirt coprised of a hilly ad
wooded Peninsula bounded on the west, south
and east by seas and on the north by fertile
plairs, which are tharselves limited by bordering
mourTtain ranges to the north-west, north and
east. The protective action of these bortering
ranges would have been complete were i1t not
for the gperation of nore local causss, such as
faulting ad river ercsioan In prodlcing the ggs
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known as passes. The existence of these passes
has haed a profoundly important inflluence upon
the huren history of India.

Stuonts of this history are anare that through
the ages there has been a sucoession of waves
of invading races that have taken advantage of
the pess=s In the high mountain wallls, specially
on the northnest, but t a srall extent on the
northeast ; and they are aware how each
successive wave of human invasion has pushed
the remants of the previous invesias further
sauth into the Peninaula.

Tre fact that the Reninsula of Irdiia is boudd
o the southvard by sess wes uttdl a relatively
late date in the history of India a limiting fector
to changes iIn that history by providing a
boundary beyond which the inhabitants could
not be dirven by further invasions from the
north, ad also by acting as an dostacle o the
arrival of any disturbing invasions from the
sauth. Later, however, this very factor of the
existence of sea coests, once the Cape of Good
Hope had been rounded by the Portuguese
investigator Vasoo da Gama, provided a means
by which invaders from a far-distant part of
the world, Europe, were able to reach India.
Had, honever, the disruption of Gondwanaland
never occurred, the Peninsula of India would
have remained embedded In a continent and
would, cosequently, have hed no coests ; there
woulld have been no BEurgpean invasions by sea
ad the whole history of the contry for the lest
Tew centuries would have been profoundly
diffaat

As another instance of the mamer in which
the existence of the sea has reacted upon the
history of India, attention mey be drann o the
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eastem festoon constituted by the Tertiary
mountain ranges of Assam and Arakan. Had
their continuation through the Andaman and
Nicobar Islands to Sumatra and Java not been
breached, these ranges would have acted as
barrier between India and Burma almost as
effective as that between Tibet and India
provided by the Himalayan ranges. The mere
fact that evants of geolagical history heave causd
this rae to be disoontinuos with the isolation
of the Andaman and Nicobar Islands and the
provision of the sea pessage fran India o what
IS now Rangoon, led in an inevitable mamer to
the addition of Burma to the India Erpire.

To illstrate stll futter tte effect trat Golay
may have upon the distribution of national
boundaries, | invite your attention now to the
geolagical mgp of Eurgpe, though 1 regret that
I have not been able to providce oe on a larger
scale. A camparison of this map, or of the
corresponding orographical mep dependent upon
it ; with the political mep of Brgee willl reveal
the extant to which retioral boudaries in Burgpe
are besed yoon ratural factors. You willl dosene,
for exarple, how the goproximate position of
the frontier between Spain and France is
determined by the existence of the Pyrenees,
which with the seas isolate Soain and Portugal
as ae ratural unit. You willl see how Ialy mey
be regarded as another natural unirt bounded by
the Alps on the north ad otherwise by the sea.
Similarly the Scandinavian Peninsulla, covposed
of Norvay and Sheden, is a natural unit ; you
will notice also that Finnald is geologically
allied t Swetkn ad ot to Rssia, <o tet i1t is
not strange that Finland has succeeded iIn
eventually obtaining her independence from
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Russia, although the rational boundary between
Finlad ad Russia is not in agreament with the
geolagical boundary.

It willl be noticed on tre otrer herd thet it is
diffiault to select on natural grouds a precise
position for a frontier between France and
Cermany, as also for the frontiers of many of
the countries of Central Burogpe. This lack of
correlation betwen natural and national
boundaries in Cenral Europe may, in fact, be
regarced as the ultinete cause of te Great \\ar,
a nore proximate cause being the ownership of
the coal-fields and iron-ores of the Franco-
Gamen frontder lads. The broed truth is that In
meny parts of Brgee naticality is an a sraller
scale then Geology and is conseguenttlly upon a
precarious besis : fran which it gopears, if we
may rely upon Geolagy, that national stzbility
will not ke attaired in Buge until tre contries
have iIn many cases been grouped into much
larger units. Tre results of the partition of the
Austro-Hungarian Enpire as a result of the
Great \ar provide an example of a particularly
Tlagrant violation of nature ; and econamic
grounds alone, It may be predicted, will
eventually cause racial considerations to be
subordinated to common economic interests
reaulting fran physical fectors.

Directing our attention once again t India
we find we have here a country of the size of
Europe without Russia, comtaining at leasst as
many different races with at lesst as great a
diversity as in Europe. India is fortunate,
honever, in thet the gererall geolagical codirtias
have caused the inhebitants, In spite of their
diversity of race, religion ad laguege, to be
welded, after struggles through the ages, Into
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ae political unit. As with national bouncbries
in Central Europe the boundaries between the
provinces in India pay little attention in nery
cas=s 1o geological aosideratios. The province
of Bihar ad Orissa, for instance, iIn which we
are nov meeting, is an excellent eaple of the
violation of natural principles by provincial
boundaries. But as log as a central political
antrol remains, It does rot natter seriosly thet
the boundaries between our provinces take such
Iittde aooount of retural fectors. Vere tre cantral
control, honever, removed and all political
relationship to one general suzerain poner
savered, then the future history of India would
again becore as ocofused as It wes In the past
ad as aonfused as that of Central Eurgpe hes
been throughout the ages and promises to
becore again In the future.

I have suggested In the short time at nmy
digposal the profoud influence ypon the history
of a nation ad ypon the determination of Its
boundaries that may be exerted by geological
factors, how relative retiael stabillity gyoears o
be attained In cases where natural boundaries
are based on physical features, and how the
history of a country in respect of its exdtatt ad
govermment gppears to become confused and
doubtful iIn cases where national boundaries
have been laid down in defiance of physical
arsiceratias.

Leaving the gereral for the particular, |
propose now to point to a few precise events
and sets of conditions in India that can be
ascribed to mrticular eents in the geological
history of the country.

In the farst place we may refer to the posiaion
of the cepital. There is o oot thet the deface
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of any contry is ae of prime inportance, ad
thet, therefore, the positaion of greatest interrel
strategic importance may have claims for
lectin as the cpital of the contry. A glace
at this mgp will show you that Delhi, by virtue
of Its position at the gpex of the Peninaula,
ooopies the most strategic point in India, with
reference 1o tre Intermal peace of the country.
For Delhi is at the point where the plains of the
Indo-Gangetic alluvium that separate the
Peninsula from the Himalaya become most
arstricted, tre point cosuently at whidh It is
essiest o defad the fertile plairs of the Juma
and the Ganges to the east against invasion
fran the west, the direction fram which nost of
the mgjor extermal invasions of the pest have
are. It is rot suprising, therefore, that in te
past history of India there have been three
cecisive battles at Panipat? in the plains north of
Delhi. It is this position at the gpex of the
Peninsula that caused Delhi to be the capital
home of the Moghal Emperors and their
predecessors, and which really caused the
removal of the capital of India in recent tines
fran Calautta to Delhi.

But the welfare of a country does not deperd
only upon defence and politics. Comerce ad
industry are also of vital inportance ad, In o
far as they are the true source of wealth to a
country, their inportance mey transcerd millitary
ad politacal fectors. lewilll ke ssn thet a point
somewhere iIn the delta of Bengal, by its
comection with the Hinterland of the Gangetic
valley and the highlands of Assam, its sea
connection of Burma and Southem India, and
its praximity 1o the aoal-fields of Baal, Bibar
ad Orissa, seems to be a natural site for a
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aomercial ad indstrial cgptal ; it is becase
of the existence of these uderlying natural
factors that Calcutta continues to be the
camercial cepital of India, In spite of the
reamval of the political cpital o Delhi.

The ultimate factors that have caused the
slectian of Delhi as the polidcal cpital of te
Indian Empire with the de facto retention of
Calautta as the comercial capital date badk o
the series of evats that causad the bresk Lp of
Gondnanalland, folloned by the elevation of the
Himalayas and the deposition of the allluvium of
the Indus, the Ganges, and the Brahmeputra.

Another Inportant item in the sequence of
events folloving the break up of Gondnanalard
wes the eryption of the Deccan Trgps that cover
sare 2,00,000 sg- milles of Westem India. For
it is the eryotaan of trexe laa floas thet is redl
cause of the greatness of Bombay. Bombay
depends mainly upon the cotton industry, ad
tre latter is dgpadent o the fertility of the
black cotton soil derived mainly from these
laves. The foundations of Borbay were, in fact
laid, when the Deccan traps were poured forth,
let us say 75 million years ago.

Other evarts in the modem history of India
can, honever, be attributed to dates much nore
aciat then this ; for eaple, the institudan of
the Irmn ad steel indsstry at Jarshedour in this
province. This industry is dependent for I1ts
syplies of iron ore ad limestone upon dgposits
that were laid domn in Archean times and upon
deposits of coal laid down in early Condwana
times. We may ascribe an antiquity to these
deposits of 1iron ore and limestore of sonething
betwen 600 million and a thousand million
years, ad to the coal an atiquity of sore 20
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million years. The foundations of the iron ad
steel industry at Jamshedpur vere thus laid
down at periods rangind fran, say, 750 to 200
million years ap.

Numerous other exanples could be cited of
the depadance of partiaular eents or industries
upon past evertts in the geolagical history of
India ; but time does not permit.

The examples given all illustrate the mamer
in which Geolagy hes affected men, without his
being conscious thereof ; they illustrate the
action of cause and effect in which mankind
gopears as the helpless child of Geolagy.-

There is, however another aspect of our
subject in which men derives aonsciaus berefit
fram his geolagical heritage by utilising the
rodks, minerals and structures nov lying at or
near the surface of the globe. This may be
described as tre utilitarian sice of Golayy, ad
this | have already disoussed at sore legth in
my Presidential Address to the Mining and
Geological Institute of India in 1922 uder the
title of the Utility of Geolagy to Men®

It is umecsssary to enlarge yoon this branch
of our subject here, except, for the sake of
anpleteress, o mention that an the utalrtarian
sice Geology helps not only in the develogament
of mining ad metallurgical industries, but also
in many branches of Bgineering, both in the
provision of naterials ad in structural prdolars
dependentt upon the strength and disposition of
rocks such as those comected with foundations,
with the study of ladslips ad eartigekes, ad
with the aligment of railvways. Further, as a
result of the development of mineral and
metallurgical industries, Geology becores the
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cause not only of revenue to Goverrment in the
shepe of Imoore-tax and royalties, but also of
the areation of a widening circle of amployrent,
starting fran enployment to mirers ad srelters
and spreading out to employment for the great
trangoorting agacies, the railways ad shippirng
aopenies, o mention anly a few of the Interests
thet barefit

But shoulld the consciious use of Geology by
men be aotfined to these directly utalitarian but
relatively minor purposes ? Sould men not, as
a result of his studies of the trad ad inflluace
of geolagical fectors an a large scale, attanpt o0
to adjust retical ad interratical life o thee
factors as o help the growth of retiaal welfare
ad interratioal peace ; instead of, as 0 often
hgyes, pursuirg, in indifferae o thee ratural
factors, courses of ection that ted to Increese
retioal or intermatioal dissquilibrium ?

It is mainly for utilitarian reesos, hoewer,
ad partly, perhgps, because In addition i1t is
realisd that a country should know hersellf, thatt
every civilisad coutry nmaintains a Geological
Survey Department for the purpose of
ascertaining the factors upon which so much
appears to deperd.

I have already mentioned the gpproximetion
between the size of India ad the cotinent of
BEurope without Russia. This was brought out
forcibly In a map published recently by the
satesman (See Plate 1) in which Europe was
treated as a jigsaw puzzle, ad the countries of
Eurgpe, 20 in all excluding Russia, Finland,
Scandinavia, Poland, Greece, and Turkey, were
fitted Into India excluding Buma. 1 show this
mgp now yoon the screen. It is diffault to seoure

eact figures of the stragtis of the geolagical
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suneys of the coutries in question. But they
anunt to over 250, of which 78 are employed
in Germany and 52 iIn Great Britain, whilst
saveral of the less advanced countries, narely
Alenia, Bulgaria, Esttiia, Latvia, ad Lithunia,
gopear t© have o geolagical suney departent.
In India we have a staff of 24 for the study of
the Geology of the whole Indian Erpire including
Burma. Of these about 6 are employed in
Burma, leaving 18 for the study of an area
equal to that for which Burope provides over
250 geolagists. Sguare mile for sguare mile,
India is, of course, much less wealthy than
Burope, but fran the figures given aowe It is
seen that 1f India is progerly o kow herself,
she nust contenplate in the future-it may be
near or It may be distant-the erployment of a
much larger nunter of geolagists then at presant
or then were erployed before the reoant drastic
redlcdan in the stragth of the Geollagical Suney
of India effected as a measure of retrendnent.
My farth in the value t a country of the work
of geolagists, apled with the fact that in India
in particular the acoruad yearly direct ad indirect
financial berefits to GCoverments-Central and
ProvincialHs several tines the arual cost of
the Geological Sunvey Department, leads me to
beliee that re-eqpansion, folloned by further
growth, will eventually and inevitably be
regarded as a vital financial necessity, goart
even fran the infuence of gereral ad culktural
reasons the importance of which will be
incressingly reallisd.

I have alluded just mow o tre aultural agoects
of Geolagy. Tt will be reedily goorehended that
the study of a subject related so furknertally
to life is adnirably suited for inclusion in
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university acurialla. At presant the soope for
new employment for geologists In India has
fallen almost to zero ; but this does not mean
that golagical clesses in uininersity institutdas
shoulld be closed. For young men should be
encouraged 1o study Geollogy not for the purpose
necesssarily of eamig their living thergy, but
as a branch of gereral aulture, sore knovledoge
of which is desirable to a man in whatever
profession or walk of life he elects to eam his
Iivig. It is, in fact, ot an eegeration o sy
that no university that does not provide
instruction in Geollagy can truly ad strictly ke
regarded as a university In the true se=e of tre
world.

I have now reached the end of my address.
In atterpting to shov the Inportance of Geology
in the life of a nation, It has not been my
intention t© megnirfy this Science at the ease
of othars. All tre Sciass are inter—elasd, ad
Geology in particular mekes contact with many
others, but specially with Astronomy,
Meteorology, Botany, Zoology and Arthropology
ad also with the o Sciences that deal with
matter in its atomic and molecular aspects,
namely Physics and Chemisty. Moreover, we
Ine In the presant ; the study of the present
agpects of rature 1N her historical agoects, with
which Geology is so greatly concermed. The
inportance of tre study of the historical side of
reture is, therefore, of as great Inportanee o s
as the study of rature lies in the fact that such
study helps us t© uderstand hov that facts of
the presat have arisen ; ad, because life is a
kinetic affair, this historical study helps us t©
obtain sometimes a glinmering of the future,
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ad even to suggest, honever diffidently, the future may lie within the grasp of markind iIf we
extent to which a measure of cotrol of the will but have the foresight ad the courage.
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TECHNOLOGY TRANSI T1 ON

A STRUCTURED APPROACH

Basu D. Sarkar*

Most benefits,
successfully used el sewhere,

transferring it.

technol ogy to becone sucessfully nmatured and used routinely in a particular environment.
nust include not only an anal ysis of the user needs,

enducation, training, experinents,
publ i cati ons,

are through transition of that technol ogy,

pol i cy changes,

whi ch coul d be obtained through use of a technol ogy that has been devel oped and

and not by just

Technol ogy transition is a set of processes and nmechani sns that causes the

I't
but many other related activities such as,

standards, reviews, collaboration, neetings,

licensing, and a host of others. As such, technology transition is a phased activity

to adopt a technology froma producer to the users through a sequency of systenatic actvities.

It is a painstaking process for the users and the producers.

However, once perfected it can be

used for nmost technol ogies and at a significant reduction in cost and schedul e with a hi gh degree

of probability of success.

| NTRODUCTI ON
T hese days the world is permeated with
tedrology- The benefits of utilizing
an alreedy tried ad tested tedology t© inprove
oe’s ability to mdify the eviroment in order
to meet our needs and wants are too many.
Most people, honever, think of technology iIn
tems of iIts artifects © coputers ad softvare,
alraaft, pesticicss, vwater-treatrent plants, birth-
control pills, ad micronave ovens, o nane a
Tew. But tedrology is more then these tagible
products. It includes the infrastructure nesdd
for the design, manufacture, and operation of
tre techolagical artifects. Therefore, the prooess
of utilizing a tedrology successfully depends
on many factors - from gopropriateness of the
tedholoyy to the user’s ability o u=e It

* Mosaic Data Systems, Bedford, Messachusetts 01730, USA
Brail : sarkarb@ooncast.net
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Unfortunately, the more the glamour, the
more attracted we are to the technology. We
often igore whether the tedhology we went to
use hes any relevance to our needs at all, or
whether the technology may be overkill for
solving the prablem where 1t is used. Adoption
of a technology, no matter how sinple It may
be, requires careful plaming as vell as proper
nurturing. The entire process, from the
conception of a new idea, through tednology
deelgatt o 1ts widespread use, IS a series of
systematic activities. The proosss mey incluce a
group of related activities that employ
mechanisms such as education, training,
electronic media gpprenticeship, exerinents,
policy dages, stadards, reviev meetings, user
groyss, case studies, publications, licensing,
comercial spin-offs, ad host of others, In a
systematic way with dbjective use of useful,
prectical, ad eqpadited goplication. Suocessful
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transition of a tedrology fran the developers
1o the users takes years. A study camissioned
by U.S. Department of Defense (DoD) found
that 1t takes an average of 18 years for a
selectad s=t of softvare egineering tedholagies,
fran concgption to widespread use.

In this pgoer, tte tedology transrdon process
is disoussed with an doejetive o highligtt the
systematic nature of the phesed activities that
successfully moves the technology from a
producer/developer to the users through a
sequence of transition stages such that the
tedrology can be successfully and routirely
used by the users.

A TECHNOL OGY TRANSI TI ON MODEL

Tedmolagy transition includes a proosss that
nmoves the tedhology fran its differant states of
meturity : conogpt paper, prototype, finished
system, pass from one set of users or
ogenizatios to aother In a mamer that can be
daracterizd as series of trasctios. There are
processes associated with each transaction with
all deracteristics of tte assciated “stakaolds,”
the key users in tedrology transition. These
transactions can be planned and inplemented
repeatedly, ad aosistently with modifications
as gyrgoriate by folloving a structured process.

Figure 1 sons a tedrology transition mocel
for plaming and processing these transactians
fram the tedyology producers 1o the tedrology
LBSS.

All transactions occur in the context of
tedroloyy producers, ad users with a delivery
systan betneen the wo. In a Gpitalistic sciety,
the tedrology producer is concermed with the
develgping ad selling its product so that aosts
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are reovered ad profits are garerated. In order
to do this, the producer is govermed by the
marketing and selling view. The Technology
advocates are groups Who assist in selling ad
marketing the product - pedkaging, advertising,
etc. These product developrent and maturation
activities often consist of Resarch and
Daelgett R & D) activities, prodct testng,
manufacturing and packaging etc. Hovever, the
Users are the anes who goply the tedrology to
satisfy a particular requirarent. This pushvpull
relationship between the tedrology producer
and the user is extremely important for the
suoosss of a tedrology transition.
Push —> RIl —>»

Tah
Proclcers\ Adactes

Uhiversities  Marketers
Vendors Indstry/
Trade Groups

Fg 1 Technology Transition Model incorporates the
techrology producers ad the users.

Technology
- Delivery
System i

Process  Producers

Groups  Traders
Coaultats

Figure 1 shows how complicated the
camunication process can be for technology
trasitin. At lesst four differant grays of gecial
interest grops or orgenizatias can ke inolhvad.
The efficiecy ad effectiveress of the trassition
is determined by how well these groyps interact
and comunicate with each other. There must
be specific plans ad procedures, a structured
process in place in order for the successful
transition of the tedrology. Unforturetely, in
tocky’s “Tead It yesterday” nemtal ity everything
is often acoorplished In an ad hoc maner with
no feedabck among the groups. This often
causes large comunication gaps between the
producer of tedrology and the user, ad this
often results in an unsuccessful technology

tasrtaon.



[ ]

Everyman’s Sci ence

[] vo.

]

XL NO. 4, Oct. —Nov. '05

To close the camunication gap, available
evidence supports the need to address both
tedrolagical as vell as organizatioal IssLes.
One must understand both the producer and
user points of view. To aid in this utdarstading,
maturation and adoption life gycle viens are
disoussd in te folloving sectios.

TECHNOL GOY DEVELOPMENT LI FE

CYCLE

Nomally, at the producer end of the cycle,
techrolagy is the dominant factor. Very little
attendan is given 1o i1ts broed use. Uaally, 106
of aost iIs soent an invention, nearly 9% of aost
is st on develgment ad little is spent on
broed dissemination of the product. This itself
poses high risks associated with adoption of the
tedhology or its broed use (Figure 2).

VI EW

Invention _}__ i Broad Use
.-': _ —- ey .."‘\
I Techrolagical Prodect | L — Technology
_GenemtimJ - Iﬁsibci?m/ Develoment% Prototype T 'll_ Use
'“'-.._ . _—[E/ELQPM_EN_TI__ o o ; —————
106 of Cost T 90 of Cost | 06 of cost

Fg 2 Tedrology Transition Life Qcle addresses all pheses
of techrolagy develgomentt : fran develgomentt © its use

In most technolgy development situations,
very little feedbadk is provided fran the user
comunity until the product development is
completed. Bven if there are plans to involve
the users In the develgomant stages, such efforts
are often igored. Also trese plas are gaerally
developed with a technological view and
executed without explicitly addressing
tedrology adoption and inplementation issues
in sufficient details. Comunication problems
ad ladk of feedback logps exist amog various
stages of tedvology developrent life cycle.
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Additicrally, adoption and inplerentation issLes
are realy addressed p frot.

TECHNOL OGY ADOPTI ON AND

ORGANI ZATI ONAL LI FE CYCLE VI EW

Adoption of Technology involves various
organization unit’s comitments at different
levels as the technology passes from the
develgoment stage o its broad usage. Figure 3
shons the camirtment levels as the tedrology

is adopited.

L]

Broad use

ECTYa

-
Anareness _f;f

Levels of Commitment-—-

Time -

Fg 3 Technology Adoption Cunve is a time phased
level of comitment for all stakeholders.

We must remember that technology
maturation and adoption is a leaming and
knovledge transfer process. Organizations move
through these stages by processing information,
knowledge, and other forms of supporting
evidence about the tedrology. Given that the
technology in question meets the known or
latent desire of the orgenizatian (S), It is most
effective when the right irmformation is passed
on 1o the follomng orgenizatians. For eamle,
if the technology for drying a fruit is
atenplated, then the pilot tests of the drying
device(s) along with the enviroment nust be
properly planned and executed to address the
oconceims ad, more inportantly, to provide the
information necessary for further decision
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meking. Indirect drying (such as solar heated
forod hot air) may be preferable for sore fruits
ad vegetebles aopared 1o direct solar drying,
a knovledge that can onlly be dotained through
proper testing. These information requirements
differ wickly in different aotexts. A university
researcher needs less informtion to adopt a
partiaular tool then an IdLstry practrtiaer who
hes to sell the product at a price and hes mect
a sdhedule. In gereral incressing the medeniss
available to any potential user Increases the
possibility of suooessful transidon. To Improe
the adoption of a technology, wide-ranging
information needs must be anticipated during
development and maturation of the tedolagy,
and information must be effectively
comunicated to the right individuals at the
arrect tine.

TRANSI T1 ON LESSONS LEARNED

Transition IS a peopl e-to-peopl e Process, and
not a data-to-person iSsue. Researchers have
determined that cognirtion and motivation play
inportant roles in this process. Alag with this,
a structured process and methodollogy must be
used which addresses the devellgoer’s abillity o
trasition the tedrology, the user’s influence
on the developers to adapt to his/her
requirements and environment, the user’s
capebility and ability to dange ad to manege
the Imovatiion, ad a proactive infrastructure
that allons the producer ad users to routirely
work together on maturation and adoption of
the relevant tedrolagies gplied to a specific
application context. Lessons learmed nmust be
used throughout the entiire product devellopment
to the adoption process in order to be more

TRANSITION AS A LIFE CYCLE PROCESS

Vieming tedoloyy transition as a life gcle
prooess requiires addressing tre trarsition IsSUes
across the stages of the tedology maturation
and adoption activities. Figure 4 shoas the
major developrent/adoption activities.

| Basic Research |
v
| Applied Research |

Y

| Development |

| Test and Bvaluation |

v

| Manufacturing and/or Packaging |

Fg 4 Development/Maturation Activities! with a
traditional technology development process

Figure 5 shons adoptiovtransfer activities
normal ly performed in sequence.

| Anareness & Tracking |
Y

| Screening |
v

| Bvolution |
Y

| Installation |
*-

| Adoption |
v

| Broad use |

Fg 5 Adoption/Transfer Activites! for a traditional
tedology transition proosss

These o sets of actavities (Soawn In Figare
4 and Figure 5) must be accomplished
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conaurrently as shoan (Figure 6) in order for an
| Basic Research |
v
| Applied Rescarch |

v

| Development |

Y

| Test and Evaluation |

| Manufacture & Packaging |

| Marketing |
Y

| Anareness & Tracking |

Y

| Screening |
v

| Evaluation |
Y

| Adoption |
Y

| Widespread Use |

Fig. 6. Transition Life Cycle! with concurrent
tedrolagy developrent and transition ectivities
Concurrent transition can occur only when
the producers and users of technology work
together. Oe way for this t hgoen is for the
producers and users to form strategic
partrerships to jointly solve the problems
associated with developing/maturing and
adopting the specific technology. Because of
existing coditias ad barriers o effective ad
efficient techolay trasition, tre “tridk’ iIs o
get this happen. Some of the actions which
ould ke taken in this regarts are disoussed In
the next section of this paper. An goproech for
getting the producers and users to work as a
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team to jointly sohe the naturation ad adoption
prablem is disoussed also.

TECHNOL OGY
FACI LI TATORS

TRANSI TI ON

In this secaon we will disoss tre codiitias
that facilitate and also may accelerate the
tedrology transition prooess.

Necessary Conditions for Technol ogy
Transition

An initial set of coditios is disoussad in
this section. These incluce - Incentives for the
users and producers, technology awareness,
tedology surtability, user reediness, producer
effectiveness, ease of tedrology acouisition
and assimilation, and managing technology
maturation and transition prooess. These Itens
are briefly disoussed below.

a. Transition Incentives for the Users and
New technollogy will not be used
wunless the potentaal users have strog INoaTtves
10 do so. Barriers may exist in the form of :
oaosts, uncertainty of outoores, gereral inertia
of using the old ad tried prooesses, etc. Lhless
these issues are addressed upfrot, techology
trasitin will ke diffiault

Similarly, the efforts needed to productize
may not be properly compensated for the
prodcers. Tedhology trasiaan is a lov priority
item for some technology producers such as,
universities ad researdh institutions where most
innovations are made. For them, promotions
ad terure criteria enphesize publications ad
basic research and not widespread use of the
product. Commercial organizations may not
benefit through widespread use of their
technology as more competition from use of
“opy cat” rtens may aut into their profit.

Producers :
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b. Technol ogy Awareness of the Users and

New technology will not be used,
no matter how promising or profitable 1t may
ke, unless the potentaal usars kow Iits existance.
Similarly, the Producers may not be anare that
there is a need for use of their technology.
Education and training for the users and
producers to Inprove anareness of tedhnology
can inprove wider use of the tedrology.

c. quitability : Unless the technology meets
the user’s requireETts in tems of fuctaality,
perfomace, relicbility, salability, edatibility
ad other gqality factors the tedrolagy will ot
be used no matter how slidk the gadoet is. Other
Tectors that are inportant o the users are
I Bqerienced technology users available to
syyort tre project
1 Quality doocumertation and essy to uderstad
training neterials

1 Prior case histories of suooessful use of the
tedrology

I Eese of use

I Technology provides analyses comparing It
with altermative goproedhes

I Technology is modifiable to suit local
environment

I Tedvrology addresses the problers identified

I Tedrology solves the identified problems

Producers :

d. User Readiness : Even when the
tedrology is ready for adoption, the user may
not be reedy o use 1. The parsarel sills ad
training may be inadequate. The level of
technology may be a “‘quantun™ jump from the
aurrent practices or too radical a dage. The
u=rs” aulture ad receptavity © aooepting risks
and changes associated with the technology
may limit ¥ts adoption. Thorough amalyses of
tre usr’s ability, aulture, sdills, trainirg as vell
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as enviromment should be addressed prior to
pushing a tedrology to the users.

e. Producers effectiveness in nmodifying
technol ogy : TOO often technology is developed
in a vacuum, without any awareness of the
anticipated berefits or its essy/difficulty of use.
User involvement in developing a technology
or usars” abillity o mdify it t© sohe teir rests
and usabillity will inprove the techrology use.

f. Ease of Technology acquisition and

Acquiring new technology often
involves high aosts, ad orgenizatiaal barriers
1o its widespread use. High costs and delays
associated with goproval by the organization
may be an impediment. Support for the new
tedyology may be uknoan, difficult t dotain
or may be too costly. These barriers nust be
well understood and addressed to the users’

assimlation :

g. Managing technology maturation and

Technology development
ad trarsito is ot “oe-tng” evatt. Joosssful
tedrology maturation and transition requires
efforts during all stages of 1ts develgoent,
manufacturing and transition with a feedoack
mechanism in place. For exanple, a prototype
may have to be transitioned Into practice In
orter to meke It scaleble, rdoust and adopteble.

Tedmolagy transition efforts often fail when
transition isses are retrofitted oo existing
technology development programs. Transition
related 1sses are often addd o late in tre life
ocle to incorporate the necessary nodirficatios
to affect the domnstrean users. A proactive
approach may be necessary. It may help to
aosicer tedrology transition as a project with
attributes of work breakdomn structure, oost,
schedule and milestones.

transition life cycle :
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Recommended Actions to Facilitate

Technol ogy Transition :

In this sectaan ve wvalll provice a list of acaan
ites that woulld, In ny gpinion, fecilitate the
transition of tedrology from the producers to
the users and would Inprove widespread use of
the tedology.

a. Inplement Life and

Cycl e

Support for Technol ogy Transition :

Apr oach
In Figure
2 Technology development life cycle was
presented. Take note that activities typical of
tedrology transition aonsist of series of work
packages, with feedbacks at each stage
campletion.

The proper feedback loops enable
comunication between the producer and the
user ensuring user requirenents are input into

Concept immimmmmmm Needs System B — 1
B@Iorano”i'l [] " malysis -Imn Designm Na‘uﬁclurel.- Test wOperation
e r. o~ Tt S ' L -, -
b | S
-._\J' . " "__L. - . b N -__.'3 p . -._,__";.r_..-- -
W System %7 system - | System if Tested -

i

. i y
| Siulation :  +Reeuirenents | Design , .Compounents;:s,  system :
L EEY . 3 o R o

TR -

Technology Concept Product
L]

Fg 7. Technology Transition Life Cycle model with
feethadk loops.

the develgorent ad marufacture of the product.
This approach also builds a producer/user
relationship that further enhanoes Its dance of
adoption. In order for this mocel t suooeed, it
is essmgal that trarsiaon plas are areated when
a work padkege is pessaed on to the next phese.
This transition plan should establish the
appropriate balance of technology capability
and technology maturity of the system and
wauld provice the inftial goerational cgoebility
of the techrology. This plan should address the
nost likely aress for tedology upgrades across
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the systas” life gcle. Oe must also establish
the appropriate tailoring and sequencing
necsssary for the tedology transition 1o suoosed
along with associated responsibilities and
resources required for achieving the desired
resilits.

b. Incentives for Technology Producer/

wer : Identify the incentives for the developer
of techology ad user. I the universities ad
research institutions are the producer of
technology, financial incentives could be
provided for developing technology that have
wicer gplication, in addirtion to providing grants
and monetary anards. This could be achieved
by facilitating patent goplication ad goproval
prooess for the rescarders, ad recognirtion of
the researchers who produce more adoptable
tedrolayy. IT the industrial orgenizatios are
the producer of technology, they could be
provided with free or low cost marketing
assistance, and assured royalty income for a
limited tane.

Users” incentives could include training
assistance to learm the technology. Other
incentives could include free or loncost

marketing of the products.
C. | mpl ement  Technol ogy Producer/ User
workshops : Regularly scheduled formal

interactions between the producers ad users of
tedhology can have a positive impact on the
tedrology transition process. Such dialogue
and comunication amongst these two groups
would provide the needed feedbad<s to iInprove
tre tedolagy as vell as its adptability to te
users” requirements. Workshops and meetiings
shauld be arranged at key points of tedrology
develgoment ad trasition process <o that these
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Teedbeds and sharing of experiences can oocur
in a timely fashion. Technology can be then
modified I necessary besed on these inputs. In
addition, the workdgas are excellent forurs
build the canaraderie amongst these o groyes.
This wauld further ease the tedrology adoption
prooess.

d. Devel op Structured Approaches to
One of the major
inpedinents t© tedrology transition is thet tre
process is not well defined or well monitored
during the excaution. Most tedology transition
efforts are either done ad hoc Or In an almost
linsar fashion wath o or littdle fesdedk fraom the
users o the produoers. More inportantdly, aurent
practices seldan provide the necessary feedbadk
1o the decision mekers throughout the tedology
development process. Without this, other
potential users of tedrology carot ceprtalize
on the momentum gained In installing the
tedholagy. Metrics for mnitoring the transition
efforts are not well founded. At a minimum,
altermate goproadhes to tedology transition,
metrics for maturity, adoption by the nunber of
users, a record of nurber of changes mede are
10 be measured. Sare of the necessary actions

incluck.

Technol ogy Transition :

1 Create fuding ad direction to research,
\alidate existing techoloyy trasition goorcedes
ad develop altermate goproadhes.

1 Identafy orgenizations which can inpllement
tedhology trasition ad their track record

1 Create metrics of measuring progress
1 Oreate netrics for suocessful trasition
1 ldentify characteristics for successful

tasrttam
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CONCLUSI ONS

Tedhology transitia is a Systematic process
that can suooceed through liife oyclle manegament
of iIts component activities, fron tednology
only davelgpment through Its use. Not only the
tedrology should be relevant and gopropriate,
it must also address the lessos learmed as vell
as organizational issues associated with all
stakaolders ad its intedd infrastructure. The
infrastructure should be carefully defined ad
implemented in a collaborative partrership
between the tedrology producer and the users.
In order to implement a life cycle model of
tedology transition, the folloving items are
rnecessary - (D) Trasiaon cgeebilinty of both the
producer and the user nust be a continuously
improving process with a well defined
mechanisn to incorporate the feedbacks and
lessons leamed. (2) A workable communication
chamel must be defined and inplemented with
producer and user collaborately solving the
technology development and adoption problems.
(® The Transition Life cycle plan should be
created and collaborately followed by the
tedrology producers and the users.
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I MPACT OoF EARTHQUAKE

ON GEOHAZARD MANAGEMENT

Pradip Kumar Pal*

The present work attenpts to present el ements of earthquake paraneters,

eart hquake zoni ng,

effective earthquake di saster nanagenent through adequate preparedness and effective energency

managenent .
Decenber 26, 2004,

Pondi cherry has al so been di scussed.

| NTRODUCTI ON
T he Indian subcontinent in gereral has
been suffering many natural disasters.
A disaster is defined as a “‘calanitous event
bringing great darege, loss or destruction.”
These events can be earthquakes, landslides,
floods, hurricanes, wolcanic eruptions, etc.
Disssters can ke clessified as ratural, men mede,
oeolagial ad eoological . Alnost all disssters
are accamnpanied by loss of property, infras-
tructure ad life. The losses exqperienced vary
with the type of the dissster, Its meghrtuce ad
the aress affected. It is feared that the amnual
toll of life ad carege casd by retural disssters
are ever increasing though there are no
corprehensive gladsal data to prove or disproe
ts
Earthquakes are natural disasters caused by
earth’s intemal energy. Most earthquakes
(s=agnicity) are associated with a partiaular kind
of tectonic movements which find their
expression In sudden disturbances In certain
parts of tre earth’s aust. Since an eartig Ee iIs

* Dept. of Geography, Visva-Bharati University
Sartiniketan-731 236, Eq4mail - pradiplipal@eahoo.co-in

al ong the Indian coasts of Andhra Pradesh,
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The inpact of tsunami on human life and property by the earthquake of Sunday

Kerala, Tam | Nadu and

a short-lived phenomenon and since most
carege o life ad property is causd by oollgpes
of poorly aostructed buildings ad hebitats, the
accampanying ll of life can be mitigated by
suitable disaster mangement programe if the
time of occurrence and location of an ensuing
earthquake can be predicted with some
precision. As earthguakes occur suddenly and
the uderlying process is poorly uderstood,
earthguake prediction historically, enjoys no
better statis tten ald ey In tte scientafic arcles.
A multidisciplinary approach in earthquake
predicition is now becoming increasingly
popullar. It is often said that “‘earthguekes do
not kill people, buildings do”. Historically,
this gahorism hes proven to be quite true, for
poor resistance to earthquate cause building
oollgs ad sene danege, which leads to loss
of lile.

Earthquake is camon in India (55 area of
India falls urkr active seisnic z0e) de  te
aontinuous moverent of the Indian plate ad its
striking the Buasian plate as vell as tre locatin
of the youngest mountains dhain in the form of
the Himalayas. On December 26, 2004, a giant
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thrust faulting, caused an eartihquake of about
9.0 Richter in the offshore regions of
nortmesterm Sumatra (Fig. 1) It created a

Fg. 1. Location of the Sunday December 26, 2004
Earthquake

Tsunami which propagated along on to reach
sores of Thailad, Indresia, Maldives Soralia
and India. Tsunami is derived fram a Japanese
word “tsu” meaning a port and “nami”, a long
wave. The sea waves are caused by sudden
susidence or uplift of large aress of ssa floor
associated with destructive eartihquakes. As a
Taunami goproades a coestlirne, the oosen depth
decreases and consequently, velocity and
vaelegth dearease ad the aplituce incresses.
Huge waves so gererated cause great damage
alayg the coestdire.

The last decade (1990-2000) was declared
by United Nations as Intemational Decade OF
Natural Disaster Reduction (IDNDR). The focus
during the decade wes to shirft fran traditioal
relief distribuion o the comunity after disssters
tonards preparedness and mitigation. In India
alore, an average of 4,838 people are killed
ad 50 million affected arually from various
retural calanities (World Dissster Rgport, 19949).
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The Inpect of eartiquakes are sudden with little
or no waming, meking It just inmpossible to
predict it ad take timely precautions against
ocollapse of man-made structures. To prevent
higher damages pre-disaster activities have
sighificant role to play.

MORPHOL OGY

Tectoniic earthguakes oocur as a consequence
of the accunullation of strain due to relative
notion of techtonic plates. Tre plates beave as
rigid bodies ad the plate boundbries as brittle
mass. The strain released along the plate
boundaries give rise to distribution of
earthouakes. Honvever, not all the earthquakes
are restricted to the plate boundaries. On a
regional scale it is dbsenved that sare rigid
blodks which are largely aseismic are bordered
by relatively softer regions having gopreciable
selgnic activity. The groud begins to dake as
soon as the nypture coours ad the besic types
of elastic waves (Fig. 2) make up the shaking

OF EARTHQUAKES

Fg 2 Earthquake Produced Seismic Waves and Random
Patterm of Ground Shaking Motions

tet is felt. Tre vaes that arive first are callid
“P or primary vanves” with \elocities of tre order
of 5.5 to 8 kw/sec. having compression and
rarefaction vibrations traelling logitudinally
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alog the direction of propegation. The next to
arrive are “S or secondary waves”, also knoan
as the destructive waves, which spread the rodk
sidanays, traerse to tre direction of praoegation
with \elocities of the order of 3.3 10 4.8 kysec.
The surface waves are two types, narely, Lowe
waves ad Rayleigh waves these are the slonest
W arive. The parareters of an eartihqueke are
hypocenter (foous), epicater, origin time ad
megnitude. Megnitude is the measure of erergy
released by an earthquake and is a nurerical
quentity determined by instruments, independant
of tre location of the instrurent. Megnituce ad
intensity of eartineke my aonfuse and misleed
the gereral public. Meghituce relates to qentafy
the erergy released, wheress, the Intesity Is
determined by the interpretation of the darege
causd by the eartiquakes at different places.

EARTHQUAKE ZONI NG

In s=isnically active regias, plaming bessd
an praseble daracteristics of eartiguekes to ke
expected In the future is knowmn as “seismic
hazard assessment”. Seismic hazard may be
definied as the prooebility of occurrence of
potentially dareging seismic soil notions at a
certain site within a certain tine internval . The
process of determining seismic hazard In a
region is called “seisnic zoning”. Local soil
conditions can influence the seismic soil or
ground notions ad knowledge of this leads t©
“seisnic microzoning”. The main outcore of a
seismic zoning procedure are zoning maps
displaying a quantity related to the assessed
frequency and severity of shaking due to
exected future earthouakes.
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Seismic zoning mgp of a region divides it
into several zones on the basis of recorded,
seignicity. Each zore represents the save order
of seismicity and charateristic of a future
earthoueke can be well predicted In such zores.
These mgos provide guicelines for aost effective
design in mitigating the damage due to
eartihgquekes. Seisnic zoning of a couttry region
is ydated regularly as nore data beoore aailble
and the underlying complex process is better
understood.

Seisnic zoning of a particular region iIs doe
in three stages! renely, estivetion of iIntersity,
construction of isoseismal and mapping the
envelgpes of different degrees of intensity by
superposition of isoseismal of individual
earthquakes. Parameters such as tectonics,
geomorphological and soil conditions of the
region etc. conrol the last step. Such stages

o
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Fig3 Earﬂ”quZm.irgl\/epof India (IS : 1893-198%)
giving rise to landslides are most valuable
geomorphological forms. Fg 3 shoas seismic
zoning map of India, 1984 (IS : 1973-1984).
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The modified Mercalli intasity associated with
various zones is given in Table-1.

Table 1 : Modified Mercalli Intensity Associated
With Various Zones OF India

emergency phase and post disaster phase as
shown in Table-2. Traditionally, disaster
manegement wes cotfined to the distribution of
relief in the affected aress. Yet, for effective

earthguake disaster manegement, all the aove

Zone |Intensity in Chserved effects phases mentioned in Table2 should be taken
MM Scal e e of.
I Vor les Awakening
1 Vi Frightening Table 2 - Preparedness Measures for Effective
m VIl Deece 1o buildings Farthquake Disaster Menagerent
v A1l Destruction to buildings Predi saster | Emer gency Post di sast er
\'% IX or above Gereral damege to grade Phase Phase Phase
destruction of Building I Anareness |1 Communication|1 Community
Campaigns network Participation
PREPAREDNESS MEASURES  FOR | Earthqueke |1 Restricionan |1 Economic
EARTHQUAKES resistat VIP reebilitaim
arstructan visitsadlazal |1 Sxcial rde-
For effective management of earthquake | Trainirg spetheers bilitation
situations, we have to adopt?2 (i) long tem | Develognent |1 Resae
preparedness plan, (i) medium term preparedness ofemergency | peratiars
plan ad (iii) sort term preparedess plan. The actinplan |1 Evergency/
lag tem nesaures typically require a sufficientdy Temporary
lag periad for mplerettaton. The result autput Jefers for
under long term measures is in the form of LVIOS
anplete protection of the comunity and public | Distribution of
utality structures firon calanity. This nay require relief naterials
10-20 years for inplerentation of the strategy 1 Medical aid
for the best results In the case of eartiqueke 1 Coordiration
disaster mitigation. The medium term measures I Trangparency
require a smalller time period (only five-year I Media watch
plans) with an dojective of saverity reduction.
The medium range measures may vary from EARTHQUAKE DI SASTER MANAGEMENT
few months to few years for complete Tre philosgphy of eartihguake resistant design

inpleretation of the streategy. The short term
measures can be taken up Immediately in the
high risk aress. Earthgueke disaster menegement
can also be divided Into pre-disaster phase,
during and short-time after disaster phase or
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is to enable most structures to resist minor
earthguakes without damage, resist moderate
earthquakes without significant structural
damege, but with sore non-structural darege,
and resist a mgjor earthguake without collaose
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or loss of life. The disaster caused by
earthguakes cannot be conpletely avoided but
can be greatly minimized by using technical
knoMede. For this, special care is required to
translate the conplex tednical laguage to a
language understandablle by the comon people.
Though a good deal of research on earthouake
prediction is being carmied aut in many devellgoed
countries, the present status of earthquake
prediction is stall in a ressarch stage. Meeningful
prediction means the nare of the place, time
and megnitude of earthguakes. The prediction
of earthquake occurrence could be useful for
safety of humen lives ; it may not honever be
useful iIn the safety of manHmede structures.
Fram the pest earthouakes, It is clearly seen
that the manHmade structures suffer maximum
damege In earthguake causing economic losses
to individuals, comunity and the Goverrment.
Based on the available data and expected
maximum intensity of earthquakes in the
different parts of the coutry, a seisnic zoe
map of India was standardized in 1984
(IS : 1973-1984) as given In Fg. 3.

The recent earthouake of megnitude (M » 9.0)
that occurred iIn the offshore regions of
northwestern Sumattra on December 26, 2004
with devastating effect on human life and
procerty wes not restricted to a single country.
The large tsunami waves, reaching a height of
20 metres iIn certain areas, caused by this
earthquake, affected the coasts of Thailand,
Indonesia, Maldives, Somalia and India. The
Andamen-Sumaitra. section of the subduction zone
had produced many large and destructive
earthquakes iIn the past, sare of which have
also gererated destructive tsunamis. Table-3
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indicates, briefly, the inpact of tsunemi alag
the Indian coasts of Andhra Pradesh, Kerala,
Tamil Nadu and Pondicherry.

Table 3 : Impact of Tsunami due to Earthquake
on December 26, 2004 (Sunday) along Indian
Qoests.

N. B. Data presented here are from the suney of the
local tsunami victims and also firon the electronic
media available 0 far.

Parareters | Andhra |Kerala | Tamil [Pondicherry
Pradesh | (@out | Nadu | (&bout 700
(about112| 170 | (@oout persos
parsons  |persons| 80000 deed)
Ceed) | deed) | persos
deed)
Length of | 985 km |250 km|1000 km{ 25 km
axst affedtad
Inarsion of | 500 m 0 |1 kmto |1 kn to| 300 m to
vater ino 2 km 2 km | 1.5 km 3 km
lad
Average 2mt (3mW|7mt (8 m tolOm
height of 5m 5m | 10 m
waves
Villagss 305 190 380 40
affected
Population (2.151aks| 25 7 45,000
affected ldds | lads
Dnelling 1,50 |11,840(1,15,000( 11,000
units affect-
e
Cattde lost 200 ril 6000 700
Cropped 800 ha ril 2,600 800 ha
area hit ha

The effective eartihguake dissster meneganait
can be achieved through adequate preparedness,
effective emergency management and by
rehaebilitating the comunities affected by
disasters. The approach of the earthquake
management should interlink the various
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aspects of management and administration.
Thus, when determining the seismic risk
involved for a given building, four factors
must be considered = (i) hezard, (it) eqosure,
(i) wlrerability and (iv) location. The
preparedness phase should be linked to the
rerebilitation of the comunity whille preparation
o fae tre rext eartimae in tre rdebilitatiav
reconstruction stage itself should be started.
Hence, earthquake disaster management can
ke divided into three broed stages as pre-dissster
phese during ad dort tine after dissster phese
or emergency phase and the post disaster
phese.
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How do butterflies teste?

=

DO YOU KNOW 7?2

2. How much fish is consumed annually by mankind?

@3. Can a cow clinb stairs and go down stairs ?

&. On an average, how much does a crawling baby crawl per day ?
5.  Where do you have four seasons each 40 years log ?

Q6. In irrigation hov much water is required to produce 4 kg of rice ?

-—-_--_---\
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FAM LY & CLASSROOM

ENVI RONVENT COF DRUG

ADDI CTS

Ravi K. Gunthey* and Manisha Jain*

Present investigation attenpts to study the Famly environnent and cl assroom environnent of

drug user,

col | ege students of two Indian states, Qujarat and Raj asthan.

H ndi adaptations scal e

to measure effects of famly environnent and cl assroom environnent as independent factors.

Results represented significant difference between the two groups of students.

This nay be due

to the different social and cultural pattern of Qujarat and Rajasthan States.

| NTRODUCTI ON
D uring the last decade, a marked Increese
in the use of psychoactive or mind
alterirg drugs is sen in the saiety, partiaulardy,
amng the youth. Concurrent with their rising
use, haes care their misuse as well. The misuse
of a drug may take the form of dependence or
abuse. Drug abuse is a puzzling form of
behaviour. Recreational drug use after all
carries axsiderable risk of harm ad lag term
drug abuse usually undermines a person’s
physical ad psydological health. People tum
1o drugs in the hope of finding dolivion, peace,
expanded consciousness, or euphoria. The
fact that few drugs actually produce the effects
for which they are taken-or It trey do, they do
0 for anly a brief time, seams ot t© disoourage
many.1 Drugs have multiple effects that vary
with the amount of drnug usd ad the persoality
of tre user, as vell as the user’s eqoectatias of
the drug’s effects. \Whether or not a person
decides to use drugs to solve problems, to
dotain a pleasurable experience, or to reduce

*  Department of Psydhology, Jai Narain Was University,
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unhappiness depends on his or her badkgroud,
present enviroment, and the availability of
the drus.

The young addicts report that their parents
hardly have any time for then. This may not be
directly linked with addiction but certainly
could be a factor of family alienation and
henoe, indirectly respasible for addiction. Dnug
hebit of eldars ad particaularly of paraits is an
inportant fector for the status-imitation for the
dild ad father’s hebit in particular, influence
the male children.23 Few studies indicated
that the frequency of parattal suostance use ves
positively related to adolesoant substance use,
while string family bonds and parental sugport
were negatively related.4 Education seens to
have a direct retrogressive correlation with
addiction in the sense that it does not
necessarily influence infatang the use of a driuwg
but those who get addicted gradually become
drogpouts and do not continue their education,
careers of even the most dedicated and
determined students can be thus sabotaged.®
Higher lewvels of social dysfunctions (e.g.,
lov educational achievement, few job skills,
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poor work histories ad limited interpersoral
coping networks) have also been abserved
amng the addicted students. 67/

METHODS Subj ect s

Participants in this research were 40 drug
addicted undergraduate and post-graduate
oollee students of Qujarat ad Rajestihen States
(20 from each state) In the age range of 18-25
years. Mothly incore status of their families
was similar (below Rs. 10,000 per morth in
Indian aurrency). All the subjects belonged to
Hindu family.

Procedure

The subjects, thus matched on income,
education and caste factors were individually
interviened with structured guestioraire.
Measur es

The psydo-social scales for this study vere
cdhosen on the besis of their item wise inter-
correlations and reliabilities (fanily
environment,® classroom environment®). The
measures were mostly adaptations of existing
scales. The measures hed adeguate psycharetric
properties and were foud to be reliable ad
valid. The measures of family eviroment scale
were grouped into three dimensions. :
Relationship Personal Growth and System
Maintenance while the measures of classroom
environment scale were grouped into four
dimensions of Relationship, Personal
Development, System Maintenance Dimensions
and System Change.

STATI STI CAL

The significance of differaces in the family
and classroom enviroment of the two groups
of studats wes tested by statistical ttest.

METHODS
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Table-1. Family Environment Scale Scores
of Drug users of Gujarat and Rajasthan, Mean

+ SD

Family Qjarat Rajasthan t
Environment

Sale

Cohesion 17.30+4.03 10.10+2.06 7.13***
Bressiveness 16.30+3.51 14.25+1.48 2.41*
Conflict 15.70£4.16 17.60%x2.13 1.83
Independence  16.70+4.26 12.25+1.04 4.59%*
Achievement

Orientation 17.25+3.55 13.85+2.35 3.58***
IntellectLal-

Qirural

Orientation 16.55+3.67 10.60+1.39 6.84***
Active-Recre-

atioral Orien-

i 13.75+4.12 11.25+1.41 2.58*
Moral-Religi-

ous Bmphasis 17.40%x2.76 12.2012.04 6.75***
Omgenisation  16.75+3.01 6.75+3.79  9.26**
Control 16.80+4.19 19.75x1.34 3.01**

*P£ 0.06 ; *PE£ 0.01 ; **PE£ 0.001

Table-2. Classroom enviroment scale socores of dnug
users of Qujarat and drnug usaers of Rajesthen, meen = D

Classroom Qjarat Rajasthen t
Enviroment

Sale

Involvement 22.65+5.69 12.35+4.19 6.52%*
Affiliatian 19.70+5.06 15.70+2.35 3.20**
Teacher Support 18.00+4.31 10.95+2.06 6.65**
Task Orientation 20.90+3.83 16.80+1.91 4.27%*
Competition 14.90+2.49 11.35+1.82 5.14***
Order and Orga—

nizatian 13.80+4.29 10.60+2.27 2.94**
Rule Clarity 17.85+4.75 20.40+3.98 1.&
Teacher Conrol  18.60+3.67 19.25+1.95 0.8
Innovattion 15.25+3.63 11.05+2.04 4.52**

*P£ 0.06 ; ™PE£ 0.01 ; **P£ 0.001
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We compared the family environemnt and
classroan enviroment of drug users of Qujarat
with that of Rajasthen. Fener then Sk of these
measures were not significant, which suggests a
dance finding. By t-test, we aompared the dnug
users of both the states an various suscales of
the two Inventories. Tables 1 and 2 Show the
means and standard deviations (SD) for the
soores of the addicted studants of the o states
on each of the sub-scales.

As shoawn iIn Table-1, the drug users of
Gujarat differ significantly on subscales
like cohesion, iIndependence, achievement
orientation, intellectual-cultural orientation,
moral-religious emphasis, organization and
corol from the drug users of Rajasthan. The
drug users of Rajasthan were more aggressive,
tend 1o break more rules and regulations of
Tanily whereas the drug users of Gujarat were
foud to be more helpful by nature (t = 7.13,
df = 39, p £.000), were extroert ad expressed
their feelings directly, were nore assertive ad
able to make their owmn decisions (t = 4.59,
df = 39, p £.001) were more competitive
(t=3.58, dF = 39, p £ .001), participated
actively in social ad recreational activities
t=684, dfF =30, p£ .00). The drug users of
Rajasthen were found to be less interested in
scial, religios ad ahtural ectivities (t=6.75,
df =30, p £ .00D). They were not able t make
their omn decisios ad were less competitive.
The drug users of Gujarat showed clear
organization in planning family activities
(t=9.%, df =39, p£.00D).

Table-2 illustrates that the drug users of
Qjarat hed attentive interest in class activities
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(t=6.2, df =30, p £.00D), were friedly, calm,
cbedient and comunicated essily with teadhers
(t =6.65, df = 39, p£.00L). The drug users of
Rajasthan were found to be more introvert,
did not enjoy working together, were not
interested in planning classroom activities
(t =4.52, df = 39, pE.O0L), were not task
oriented (t = 4.27, df = 39, p£.001) and
competing with each other for grades and
reconition (t =5.14, df = 30, £.000). The dng
users of Qujarat were foud o ke more interested
in organization of assigmats.

DI SCUSSI ON

Social ad family influences predominate dnug
ue of yauths. It typically starts amag a grap
of friends or relatives. Drug use amg family
members presents a powerful message that
“SUbstance’” use Is an acogptable behaviour. But
it becones a matter of great social concem,
possibly because drug abuse is so often
conoonitant wirth inpullsinve, acting out behaviour
of other kirds.

Curing the aousive stage, studants Increase
both the frequency and amounit of use. They
beacare incressingly preccoupied with their dnug
of choice and begin using “‘substances” at
upredictable tines, often when they are alae.
Trouble at hame is also expected when young
adults abuse “‘substances”. The abuse becares
a Tamily diseese, ad all mnters of the family
become inolved either directly or indireatly
with the aouse P Aasing stuoents are frequently
absent from classroan, and some drop out of
ocollege altogether. Others are pushed out of
college because of their involvement with
classroom disruptions and/or ongoing
absenteeian.



[ ]

Everyman’s Sci ence

[] vo.

XL

NO. 4, Oct. —Nov. '05

In some states of India, use of drug like
opiun on family rituals ad social occasions
like birth, marriages, death, worshiping certain
deities, etc. is a very common phenamenon,
being a camponent of local aultural tradition.
Soretimes 1t iIs customary to offer opiun to
oe’s friends, relatives and guests as part of
hospitality ad courtesy. Cosequently it can be
said that drug eqposure begins nore as a social
than a secretive habit In sone parts of the
country. To draw attention to the inpact of
allture, anog other things, is the dojective of
this study. The results of the present study
indicate that there were a nurber of differenoss
in psychosocial behaviour between drug users
of Qyjarat ad Rajasthen die 1o different social
ad aultural pattem of both the states. Henee,
“addiction” is not merelly a praolem of persoel
ceviant behaviaur, but hes a auhtural comotataion
as vell. Further research in this light might
ceelg realistic strategies olutias to pradblens
of drogpouts among college students. 2

Despite these methodological caveats, the
folloving findings emerged : (1) differences
were found between the two groups on some
factors of family environment and on some
factors of classroon enviramat de to different
social ad aultural pattem ; (2) drug abuse
anmng college students camot be eradicated as
a whole, but need to be looked at separately :
by educational programes, by providing them
more facilities, by solving their prablers, by
changing their present enviroment etc.
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acknowledge the University Grants Camission,
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ALL”S  WELL

THAT

CORRCDES  WVELL

Suj it Kumar Roy*

Corrosion is perceived commonly as a process of degradation of a material in contact with its

envi ronnent .

with a variety of naterials. However,

Mol ten alumniumis a strong corrosion agent as it enters into chemcal reaction

this underlying principle of a corrosion reaction can be

utilized to devise a way to synthesize an interesting set of conposites. The process has been called

‘reactive nelt penetration’

and the resultant material is an interpenetrating phase conposite. A

brief review of this process, characteristics of the products and future possibilities is presented.

I NTRODUCTI ON

A luminum and its alloys have by far the
largest production figures for non-
ferrous metal production aroud the world, and
the figures are sl inoessing. Mokten aluminiun
is ane of the most aggressive corroding agents
de o its high affinity  aygen ad its aility
to dissolve a great nunber of materials. The
question of aurtable refractories for such ligt-
alloy processing is, therefore, of great
significace. Many refractory compositios hae
been tested for nolten aluminiun contact, with
varying success and limitations. Reactions
between silica and/or mullite and molten
aluminiun have been an issue in the foundry
industry for a log time. K. J. Brondyke! of
Aluminum Corporation of America (ALCOA)
first showed that exposure of commercial
aluminous refrectories aontainirg as little as 1%
Si0, o AlHrelt caused severe demical attack
that formed alunina and metallic siloon. The
latter dissohved in the aluminiun influacing Iits

* HEreritus Scientist, Central Glass and Ceramic Research
Institute, Kolkata 700 02.
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properties. Other researchers foud that the
interactions in the AI-SIO, system affected the
relicbility of integrated cirauits ad perfomance
of metal-oxide semiconductor devices.

Corrosion is, gererally, seen as a process of
degradation of a material in contact with a
reagent and not explored as a technique for
gynthesis of aamposites. In the early nineties,
Breslin and his team at the Ohio State
University, USA, first used this reaction to
develop a novel fabrication route for an
interesting Al,O;/Al composite having
interpenetrating network of both the pheses. He
termed this technique as “reactive melt
penetration” (RMP) process. Similar
inestigatias vwere carried aut aftervards in tre
USA, Europe, and Asiad.

Aluminium axiice is are of the nost inportant
engineering materials, because of its exellent
properties ad lov cost. Good high tamperature
stability, adequate thermal and electrical
insulation, goorgpriate resistance to corrosian,
high strergth ad high wear resistance are sore
of the attractive features of alunina ceramics.
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However, there is a shortcoming. Because of
the amsence of any plasticity they do not deform
like the metals ad have poor Shodk resistance.
Brittle ceramics, they exhibit linear elastic
fracture behaviaur when stressed. That is, when
the fracture stress is exosecd, it fails with o
extra eergy required. Tre failure s irstentarens
ad is called a catastrgphic failure. An alunire
ceramic may be brittle but is not necessarily a
weak material. The high energy of the AI-O
ionic bod and close packing of the ions meke
alumina an exceptionally strong material. The
elastic modullus of aluminiun axide ceramics at
room tenperature is nearly 400 GPa whille that
of aluniniun IS just about 70 GPa ad steel hes
this valle at 187/GPa. Alumina’s brittle retures
hes inposad limitatians an i1its use, but oving to
interesting high-tarperature properties ad wear
darecteristics, great efforts have been mece to
Improve properties such as tougress, thermal
coductivity, ad themal stress resistance. Oe
possible gooroach is to meke aoposite materials
by introducing other materials into alunina,
thus strengthening the microstructure of the
morolithic ceramics.

CERAMI C COMPOSI TES

A aoposite naterial arsists of at lesst two
chemically different materials separated by
distinct interface. The aorstituents are corbined
three dimensionally on a macroscopic scale to
form a useful material. The advantage of
aoposites is that they usally exdibit the best
qualrties of their constituents ad often soe
additical galities that reither of the corpoent
phases possesses. Ceramics have high specific
modullus, good thermal and chemical stability,
and good corrosion resistance whereas metals
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gererally have high resistance to fracture ad
goad thermal and electrical conductivity. The
corbination of a ceramic and a metal in a
camposite structure may help in realizing the
desirable properties of both ad in tailoring the
composition and properties to specific
gplicatas.

Production of ceramic-metal composites
Q©), honever, involves creation of interface
between dissimilar materials — a ceramic ad a
metal. As a consequence, a set of disturbances
ooaurs at the interface thet sighrhicantly affects
the properties of the product camposite. There
IS sore aoryot seatdal disonruity in naterials,
progertes at tre interface, the nature of which
hes been the subject of considerable research.
Learming how to control and to tailor the
prgeerties of e interface is tte ultinate dojectinve
of composite forming techniques. The
disotaruity is menifested in a variety of ways
that may differ in Inportance acocording to the
glication. Grerally, there is a lattice misratch
between a ceramic ad a metal, and a lack of
thermuodyrnemic equilibriun. Therefore, they ted
1O reect at high temperatures to form reaction
products. The atomic bonding changes from
predominently ionic or mixed ionic-covalent in
a ceranic to netallic in a netal . Medenical ad
tharmal progerties also vary ad the goreciable
difference in the coefficients of thermal
expansion (CTE) and thermal conductivities
between the members of a OVC may result in
residual strain in the resulting meterial. The
properties of a composite will depend on how
best tre various disontinuties are acoomocated.

It is well known that the Incorporation of
ductile phases such as metal reinforcements



[ ]

Everyman’s Sci ence

[] vo.

]

XL NO. 4, Oct. —Nov. '05

improves the toughness of brittle ceramics.
Toughness is measured iIn terms of the amountt
of erergy required to fracture a material ad
increased toughness signifies an inprovement
in their resistace t© failure. The stragth of a
material, on the other hand, is determined by
the stress needed to break it. In many
ciraurstances tougness will be more inportant
then tasile stragth as a aiiterion of wuitzbility
of a material. Ceramic composites comprise oe
class of materials that exhibit desirable
corbinations of high specific modulus, high
tougress, thamal stability ad good resistance
o conrosion that are essatial for meny advenod
applications. The physical properties of a
composite are extremely sensitive to wolure
fraction of 1ts conponents, especially at the
regire of the peroolation Timit. This is a atical
volume fraction at which particles become
interconneted three dimensionally across a
aposite. It neas that at the paroolation Timit,
tre distributed particles are aufficiently in antact
as to allow continuous pathways to exist
throughout the matrix. Theoretical calaulatios
have shoamn that a minimum phase content of
16% by volume constitutes a percolation
threshold. In practice, honvever, much larger
qentities of the desirad phese needs 1o be usad.
The porous NIYYZ (yttria stabilized zironia)
cermets (= ceramic + metal) that function as
anode In SOFC (solid axide fuel cell) device
contain 30-40 volunel nickel.

A ftel cell is an electrodemical device where
the demical erergy of a fuel such as hydrogen
is aonverted into electricity by electrodenical
axidation of the fuel. The only by-products of
this process are water ad heat. The peroolation
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threshold for the coductivity of NI/YSZ camet
IS at about 30 wol% netal . Below this thredold,
the cermet exhibits predominantly i1onic
conducting behaviour. Above 30vol% nickel,
the conductivity is about three-orders of
megnituce higher, corresponding to a dange In
mechenism to electronic conduction through the
metallic gese. For this poros camet, prooessing
variables such as porosity, pore size ad Its
distribuian, ad siz of tre inidal particles as
well as connectivity of each constituent
camponent influence the perocolation threshold.
The electrical behaviour of NI/YSZ cemets is,
therefore, a strag fuction of these factors.

The presance of a peroolative path of a dase
monolith iIs dependent on many factors that
include the size, shgpe ad dispersion of the
filler prese ad the properties of the aoposite
are only to a certain extent related to the
concentration of the dispersed phase In the
ceramic matrix. By varying the conoertration of
the filler, properties can be modified and
effectively comtrolled to meet certain design
parareters. This “tuning effect” is utilized In
goplications such as piezo-resistors and both
positive ad negative terperature coefficient
resistors. When composite materials show
electrical resistivity behaviour with tenperature
coefficient, devices sansitive 1o terperature
variation can be built. IT the material shos
non-linear current-woltage behaviour in the
peroolation region, varistors can be produced.
The design of composites thus involves the
issues of material selection and relative
abundance of the phases. When each phase
Soas or peroolates throughout the miarostructure
in a composite, the Interpenetrating phase
aposite (IF0) reaults.
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| NTERPENETRATI NG

In the corposite family, Interpenetrating
Prese Gomposites (IFC) aostitutes an interesting
grap that is attracting considerable attention
recently*. These composites have also been
variously referred to as co-continuous, bi-
continuous and C4 (co-continuous ceramic
aonposite) aoposties. Traditioally, aonposites
are descrbed In tems of a matrix, the aottinuous
prese, ad tte partiaulate or the digoersd prese.
In such carposites only the matrix phase iIs
seatally continuous, wherees an interpaeretrating
phese aoposite hes at lesst two peses that are
each aorected In three dimesios ad aostnuct
a topologically continuous network throughout
the microstructure. The term “matrix” iIs
somewhat confusing when applied to
interpeetrating aonposites since both the pheses
are three-dinersically continuous. Hovever, It
is still wickly usd to defire the prese that hes
the higest volure fractian In an interperetrating
phase composite. An IPC cotains no isolated
pheses. IT any of the constituent phases were
ramoved, the remaining phase(s) would mairntain
the georetry without collgpsing the structure.

PHASE COMPOSI TES

Vaterials possessing an interperetrating phese
microstructure are fairly abundant in nature.
The bones i1n animals and humans and the
trunks and twigs of many plants and trees are
eamles of co-aotinuous phese microstructure.
Honever, only very few are there that are
syntretic. Gertain naterials, for eamle, “Woor’”
glasses produced by Coming, USA (spinodal
Si0, — BO; glass systam), Zn0-esed varistors
(olyerystalline ceramics containing continuous
grain boundary pheses) ad sore of the carbon-
carbon composites incorporating carbon textile
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etc. aonstitute a grap of synthetic conposites
having interpenetrating phese microstructure.

IRCs constitute a new set of camposites ad
possess sare physical ad medenical properties
that are evidently different from and often
superior to conventional fibre-or particle-
reinforoed carposites. The ceramic-metal IPCs
are aomprised of to Interpenetrating contdinuous
networks, one of a ceramic phase and one of
a reinforcing metal . Save pramising advantages
are expected from the interconnetivity of
pheses - an interperetrating microstructure could
yield truly nultifunctional materials as each
phase contributes 1ts omn properties to the
macroscopic properties of the composite. Two
differing prgeerdes, for eamle, vwear resistance
or npture stregth ad electrical conductivity
may by optimized in the sare material.

The shape and spatial arrangement of the
reinforcing phese are Inportant parareters that
govern camposites” perfomance In service. Oe
of the difficulties in fabricating IFCs is
aontrolling the D-miaostructure that is formed
ad it is, therefore, also inportant to be able ©
cdharacterize the intercomected nature of the
pheses in the aoposite. Tre distribution of the
phases and their spatial continuity in an
interpeetrating aoposite is difficult o desorke.
“Connectivity’ suggested by Newnharf is a
practical concept for describing the spatial
arrangement of each phase iIn such a camposite
since it gives the nurber of dimensions In
which conponent s self~comected. Carectivity
is a key feature iIn property developrent in
multiphese solids since physiical properties can
change by many orders of megnitude depending
on the manner In which the connections are
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mede. Each phase in a composite may be self-
aorected in zero, ae, Wo or three dinesias.
For binary composites, ten (10) different
aorectivities, naely, 00, 0-1, 02, 0-3, 1-1,
1-2, 1-3, 22, 2-3, ad 3-3 are possible. A 2-1
aorectivity pattemn, for eample, hes ae phese
self~comected In wo-dimensional layers, the
other self-comected In ane-dinensional dains
or fibres. Cosidering their phese comrectivity
in three dimensions, IPCs are designated 3-3
composites under Newnham”s nomenclature
while the particulate composites are termed 0-3
composites. In heterogeneous materials
containing more than two phases, the
arectivity pattens are besically similar o te
biphasic patterms, but far more numerous. The
comectivity values are 20 and 35 for three-
phese ad four-phese conposites, respectively.
In order t correlate the properties of an IFC
with 1ts microstructure, which is often needed
for design ad also for its practical gplicatian,
it is sy thet the features of miaostructure
be expressed in the quantitative terms.
Qentrfication of a miatstructure Is ot an eesy
task, expecially where it concerms an IFC. There
are the very few inestigations that provice ay
quantitative iInformation regarding the
intercomected rature of the conposite products.
Serial sectioning of the microstructure and
corputational image reconstruction has been
used o evaluate the Dature of the pheses. A
few Investigators used the tednique of X-ray
micro-tomography to generate 3D images of
camposite naterials. Hoever, these fecilities
are not readily available In many materials
laboratories ad the scale of miaostructure Is
needed to be large for this technique to be
effective. Thus, there is a need for sinple ad
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rapid nethods o provide guentitative infomation
on the nature and coectivity of the phases.
The conoeptt of “‘contiiguity” offers a practical
solution to ascertain in quanttitative terms the
comectivity of the constituent pheses iIn the
camposites. Contiguity determines the fraction
of intermal surface of a phese dared with other
grains of the same phase in a conposite. The
contaguity of a phese varies betneen O ad 1 as
tre distributdon of ae pese In tre other dagEs
from completely dispersed to a fully
agplarerated structure. Tre intexrfecial aress can
be experimentally determined using a sinple
method of counting Interoepts with grain and
phase boundaries on a polished 2D-
microstructure and the phase contiguity can
therein be dotained. Theoretical antiguirty \alues
may be calculated fran the grain size ratio of
the two phases constirtuting the camposite ad
their relative aoundance.

COMPOSI TE FABRI CATI ON

Meking of ceramic matrix conposites is more
difficult than making monolithic ceramics.
Structures having complex shapes and tight
tolerances may be desired. Fully dense
composites are generally preferred out of
considerations of stress concentrations and
enviramental wlrerabillity. At present, several
processing techniques are available for the
fabrication of converttional dispersed phase
composites. Here, the reinforcing phase Is
prepared separately prior to the composite
fabrication, ad the resultant coposite arsists
of a matrix phase whirthin which a second phese
is radanly distributed. Moreover, only limited
quantities of the second phase can usually be
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incorporated. The favoured route for fabrication
of ceramic matrix aoposites is pressure-aessisted
infilloratian of a nolten netal INto Geramic Sges
heving Intercomectsd porosity. In this proosss,
a molten metal (or alloy) is introduced Into a
porous ceramic preform, utilizing erther inert
gas or a mechanical device as a processing
medium, where high pressure is mairtained till
the infilration ad solidification of the metal
melt is completed. Sol-gel processing and
sintering/hot pressing of pre-mixed poaders are
altermate nmethods.

New gpportunities for creating ceramic/hetal
IPCs with a highly regular architecture ad
tailored properties exist through the recent
development of solid freeform fabrication
techniques. Camplex three-dimensional (3-D)
ceramic forms can be fabricated in a layer-wise
manner by fused deposition and direct-write
methods. Direct-write methods, such as
robocasting, ink-jet printing, and micro-pen
writing involve layer-by-layer assarbly using
suspensions having high concentrations of

Hoever, each febrication tedmiqee hes its
o advatages ad limitations. A few of these
are related © the coouraee of residal porosity,
surface contaminattion and uneven distribution
of reinforcements, poor wetting of the
reinforcements by the metal, overcoming the
interfacial reection between tre reirforoaments
and the matrix, scaling up of the process for
incLstrial utlization, ad processing aost.

The principal difficulty iIn the febrication of
interperetrating prese materials is esuring tre
requisite comectivity ad soatial digpersion of
the different component pheses. Scalesble, lowv-
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cost methods for fabricating dense, shaped
conposities possessing desired properties need
to be developed, iIn order to allov for more
widespread comercial use of these materials
(e.g., In automotive, aircraft, or energy
procuction gplicatiaos).

REACTI ON- BASED TECHNI QUES

Mixing of dissimilar materials such as the
reinforoements ad the matrix phases maey lead
to interfecial reactions during service at high
teperatures, de to the ladk of a themodyremic
equi librium between the preses. The interfecial
reactions may produce unvanted phases at the
interface leading to premature failure. On the
other hand, reinforcement phases that are
thermodynamiical ly compatible with the matrix
can be produced iIn situ by reaction-based
technigues where the second phase is formed
by controlled chemical reaction during
processing. The promising methods are the
Directed Metal Oxidation (DMO) and the
Reaction Bonding of Alumina (RBAO). In the
directed metal oxidation (DMO) process, co-
continuous ALOs/Al composites are produced
by the capillary penetration ad axidation of a
nolten Al alloy into poraus ceramics. Garerally,
alloying elements such as Mg, Zn and Si In
amounts of 8 to 1% are added to aluninium to
facilitate oxidation of Al and growth of the
composite. The RBAO-process shows some
similiarity with the formation of DMO ceramic
composites and Involves oxidation of a high
density, homogeneously compacted AIZALQC;
poncer shgpe, follaned by sintering. To produce
co-continuous ALOy/Al conposites of large
dimensions by these methods, relatively log
times ad relatively high firing tenperatures
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(nearly 1500°C) are required. Ad the use of
lo-melting Al or Al-rich alloys inposes severe
restrictions on thelr use taperatures. Reective
Casting of Ceramic Composites (—3C process)
utilizes a anbiration of rapid infiklration ad
subsequent reection of molten Al (or Al alloys)
within porous monoliths and produces
conposites of ALOymetal alloy (or aluminide
phases) with higher solidus temperatures and
material value. When the reaction is completed
during post-infilration heat treatnent, tren the
rate of reecti is essendally indpeont of the
siz of the desirad par. Furttemore, by utillizirg
thermite reactions between Al and the oxide
aoponents of a preform, the goplied processing
temperatures and times required for full
conversion can be relatively modest.

An imovative method developed by Breslir?
skilHully utilizes the phenorenon of cornrosion
of ceramics by metal melts at elevated
tenperatures to establish a route of ALO,/AI-
IPC synthesis. The process is based on a
displaoament reaction between a silica precursor
and molten aluminiun. Displacement reactions
are phase transitions whereby two or more
elements or compounds react to produce new
products and these product phases are
themodyremically nore stable then the initial
ingredients. Displacement reaction can yield
ceramic matrix camposites-both conventional
composites with dispersed phase as well as
interpenetrating phese camposites-in a process
where the costituent pheses are groan together
during a reective prese trasfomation. It is also
thought that both carposition and morphology
can be manipulated to some degree In order to
tailor composite structures. Processing by
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displacerent reections alloss the in situ groath
of reinforoanents in the composite resultirg in
materials with unique corbinations of costitlent
phases. Near net-shape composites can be
dotainsd by ggorgoriately selecting tre reectants
and the processing parareters, taking care to
minimize the wolure danges resuliting fran the
reection. A rurber of composites for structural
applications, narely, molybdenun boride-and
titanium boride-reinforced MoSi, matrix
camposites have been produced by this method.
Ni-Al alloy/Al,0; composites with an
interpenetrating microstructure have also been
processed by a reaction between NiIO and Al.

The diverse methods for the fabrication of
interpenetrating conposites can have two broed
goals : (1) to prepare a monolith with gpen
porcsity ad then to infiltrate it ad attain firal
consolidation ; and (i) to synthesize the
composite in situ by a demical reaction-besed
method that leads to an interpenetrating
microstructure. The former is wicely gplicable
10 a raxe of ceramic, polyrer ad metal systers
vhile tre latter is restricted © a limited set of
materials. Much of the Interest in ceranichetal
interpenetrating microstructure has been the
toughening of ceramic by additions of low
cenoentration of a netal phese ; tharefore, the
composites containing nearly 60% or more
ceramic are mostly sought after. Many metals
have been considred of which the light metals
offer the greatest potendal in tems of stragth-
to-dasity ratio. Oving to Its lov cost ad ease
of fabrication, aluminiunm has been widely

accepted. The ALOYAI system is one of the
most favoured ceramic/etal-IRC materials. The

advatege of the ALO/AI aomposites is the fact
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that the ALO; matrix decides the thermo-
mechanical behaviour, i.e. wear and axidation
resistance, high tarperature strergth, etc., ad
the metal phase improves the toughness by
crack bridging. Crack bridging means that the
metal linkages (or ligaments) extend
perpendicularly over a crack, making crack
propegataon more drffiault. Only te brittde gese
is broken by the extending crack, leaving the
metal linkage connecting the o parts. This
increasss the fracture tougess substantial ly.
Also, tre naterial o laer ehibits linear elastic
behaviour at high stress. A propegating crack
enoounters incressing resistance as it advanoss.
SYNTHESI S

OF AL,O0,/ AL-1PC

The procedure aasists of the preparation of
the silica shepe, melting of comercially pure
Al, imersing the pre-heated silica shgpe Into
the molten Alpool, soeking at the taperature,
withdranal of the reacted dgpe, ad remval of
the adherent Al-retal for finishing. A variety of
techniques may be used for preparation of
silica shapes. The common glass shaping
methods like pressing, drawing, bloving, etc.,
or using the ceramic forming techniques of
cold forming and sintering can form these.
Although sillia is the preferred precrsor for the
synthesis of interpenetrating Al,0;/Al
aonposites, virtually any silicate ad a nurber
of other axides can ke usad. The use of differant
aluninosilicates ircidentally results in aoposites
with different grese aontants. It is also possible
10 Insert iInto the precursor aomposiion a secod
prese to tallor soe deracteristics of the firal
product.

The prooessiing tamperature is sighirficant. IF
processing Is conducted at temperatures more
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then 1000°C, an excellat balance of properties
is exibited. These properties are associated
with the miaostrnucture of tre resultant aoposite,
which consists mainly of the a-AlLO; and Al
phases. It is foud that, when processing Is
effected at loer tenperatures, the evolution of
microstructure involves the formation of
transition ALG; on a very fine scale. The
properties associated with this form of
microstructure are inferior to those of the a-
AlLQ; pese. ufficientdly lag reectdon tines are
chosen to ensure carplete conversion of the
silica preform to an ALOYAI-SI conposite. The
reaction is carried aut in air. Although the
details of the transfomation are conplex, the
owverall reaction for aomposite formation may be
represaited as follons

3Si0, + 4A1 = 2410, + i oeoonnneo. @

This reaction is associated with volure
shrinkage of nearly 30%. It hes been suggestd
that the wolure decreese is respasible for the
formation of a porous alunina skeleton and,
therefore, the Interperetrating miaostructure in
the product conposite. Based on the tersile-
cracking mechanism occurring between the
ceramic ad netal pheses, an interesting sdhare
of synthesis has been forwarded, as shoan iIn
Fg 1. On contact with the liquid Al, a thin
layer of alunina forms of silica shape and
cracks appear due to the accampanying volume
change. Through these cracks molten Al
infiltrates ad reaction progresses 1o yield an
interperetrating conposite. The sucoess of the
formation of an interpenetrating composite
depends largely on the proper control of the
processing parareters, because transformation
kinetics, miaostructure, as vwell as physical ad
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medrenical properties of these materials all vary
with processing variables.

Fg 1 Schematic diagrans show the formation of ALGCY
Al composite by a displacement reaction between SiO,
and Al-nelt.

(® Fomation of incipient ALO; layer ;

() Gromth and cracking of ALQO; layer alloving acoess
of Al-relt to SiO, ;

(© Reection cotinues to form interperetrating ALOY
Al comosites.

FEATURES OF AL,O,/ AL

I NTERPENETRATI NG COMPOSI TES

Bi—cortinuous ALOyAl composite has good
electrical ad themal codctvity ad also fair
compression strength because of the
intercomectivity of both alunina and aluminiun
pheses. Sare physical ad medhenical properties
of the composite that is synthesized at 10680°C
are displayed in Table I alag with the values
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for the end members Al,0; and Al for
comparison. Composites of ALG,/AI have the
advantage of complete thermodynamic
conpatibility and exibit no solubility of one
dese into tte otter resulirg in stray  interfecial
bonding. Two remarkable features of the
composite are related o the stability of the
microstructure during log hours in service ad
strergthenirg by tre ductile metallic prese. Grain
growth is severely restricted and the
microstructure coarsers anly with an inoreese In
tamperature. It has been dosened that tersile
stresses In the ductile metallic phase could
increase by 420 times the recognized flow
stress during tasile testing. This coours as a
result of tre high leels of medenical arstraint
that exist  In these miaostructures.

The overall effective properties of the
interpenetrating composites are of great
inportance in both thelir egineering goplicatias
ad treoretical analysis. Theoretical amalysis of
these materials provides their oerall bdaviour
from the known properties of individual
constituents. Various estimation schemes, for
eaple, n-interacting or dilute concentration
method, self-consistent method, and Mori-Tarska
method may be used to calaulate the effective
properties (e.g., elastic moduli, thermal
conductivity, etc) over the whole composition
range. It is generally observed that
interpenetrating phase morphollogy allons each
component to meximize the contribution of its
most desirable mechanical properties to the
composite as a whole, thereby endowing the
aomposite with a more attractive aarbiration of
properties then would be possible if ae of the
pheses wes isolated.
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AL ,0O,/ AL COMPOSI TE I'S READY FOR

APPLI CATI ONS

The conbination of alunina and aluminium
is well knowmn and has many applications. For
instance, a-alumina has been used iIn the
electronic industry for neny years as a caramic
inaulator, whereas aluminium is ae of the best
electrodes, having good electrical codlctivity,
second onlly to copper. Ponders and fibre of
alunina are also used to reinforce aluninium
alloys, one of the most comon lightweight
materials for components in automobille engines
and other transportation systems. In many of
these cases, the fomation of a strag alunine/
alluminiun interface is required. Interperetrating
composites containing ceramic alumina phase
up t 70wli% could provide various advantages
and the corbination of properties offered by
these aoposites is attractive for neny potential
gplicatias.

A few composite shapes fabricated using
silica precursors and a miniature component
machined from a bar of this carposite by the
electro-discharge machining technique is
displayed in Fig.2 (a & b) . Near net-shape
forming capability and an attractive range of
progerties including high tenperature stregth,
fracture toughness and stiffness, loner co-
efficient of thermal equansion, increased wear
resistance, gopreciable electrical ad thermal
coductivity ad relative eese of nechining are
the principal nerits of the reaction processed
IPN Al,03/Al composites. Widespread
gplicatias for the processing of wear resistatt
components are foreseeable, provided that a
redction of aosts is achievad. Using cordierite,
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clay, fly ash or other silicates for prefom
fabrication mey help reeching this dojective. It
is also possible o Inonorate iInto the precrsor
composition a second phase to tailor some

(b)

Fg2 (@) Nearnet shapes of interpenetrating ALOYAI
aonposites faoricated using silica precursors,

(b) Miniature complex shape machined by
electradischarge mechining (M) of interpenetrating
ALQy/Al composite bar. (L50mxW15mmxt5mm)

characteristics of the final conposite. The
products/process is advantageous for the
fabrications of automotive components, for
example, brake-rotors ad calipers ; cylinder
bore liners, piston acompoents, ad turbo rotor
assablies. In tre field of electronics, it may be
used as heat sinks, and substrates. The
intercomectivity of the ceramic phese inparts a
fav advantages iIn properties ad doas pranise
as amour nmeterials. Porous alunina structures
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may be febricated by etching aut the Al-phase

with dilute NaCH solution.

Table I.
Val ues

I nterpenetrating Conposities
Precursors.

for

Reacti on

Experimental |y Determ ned Property

Synt hesi zed Al O/ Al

using Silica

Progerty Lhit Aluminium| ALOs/Al | Alumina
Q) IPC | (AI:0)
Ao
2h)
Phese AlL0; - @3 3 PS5
aonposition vol %
Al D5 min. [ D.7vol % —
Dersity g-amd® 2.0 35 3.3
Shrinkege % (Linear) - 167 -
Ag- grain | AL, = a7z —
S micron
Al, micron - 1.4 —
Contigurty Measured - 0.47/6 -
AlLG0s
Measured Al - 0.5 -
Galaulatd - 0.4%5 -
AlLG0s
Galaulatd - 0.5/ -
Al
Young’s GPa 66 263 400
Modullus
™
Shear GPa 235 8.8 164
modullus
©)
Bulk GPa 70.60 1.1 252
modulus (K)
Poissn’s - 0.% 0.277 0.2%4
retio )
Compressive MPa 2.0 3000
stregth
Berd stergth MPa 326 330
Micrdhardess VHN 4.9
(Viders)
Coeff. x106/°C 2188 10.08 6.46
thermal (100-600°C)
eqansion
&
Beaaricl Wiar! at | 3.5<10° | 0.40x10° | 1x10%4
arolctivity RT
rfae EDM-cut — 317 -
pofile Diamond-cut - 0.0 -
(Ra. )
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These are, honever, potential aress ad actial
wse will be goverred by hiigh reliability, syperior
properties, component size, and shape
complexities that must be achieved at
apetitave aosts ad are subject t axsicerable
pressure fram vell-estzblished materials.

CONCLUSI ONS

The denistry of conrosion of silica-aottaining
ceramics by molten aluminiun coulld be utilized
for the synthesis of interparetrating drese ALOY
Al composites. These composites possess an
attractive range of properties ad are truly
muitifuctioal materials. These mowel materials
are poised for a variety of gpplications in
advanced tedrologies.
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SI GNI FI CANCE IN AGRI CULTURE

V. P. Singh*, A. K. Sharma, S. Singh and M. Kumari

The concept of nodern biotechnol ogy devel oped after the science of genetics had progressed. The

elucidation of structure of DNA discovery of restriction endonucl ease and |igase enzymes and

other related discoveries led to the establishnent of the array of new tools and techni ques used

in biotechnol ogy. The practical inplication of biotechnology in the society includes a nunber of

l'ife saving drugs, transgenic beneficial mcroorgani sns, transgenic animals and transgenic plants

wi th i nproved efficiency.

B iotechnology involves the use and

menipullation of living organisms to get
products useful for mankind. The concept of
biotedTolayy is ot rew, In fect it is as old as
the huren civilization. The new biotedrology,
honever, has the clear distinction, fron the
older ae, which wes ot at all related with the

concept of gene ad gene function.
Tool s and Techni ques Used in Biotechnol ogy

The tools ad tednigues strengthening the
present day biotechnology include the
follomig :

1. Gene isolation : During 1970 to 1980, a
significant progress wes nece In the tedmiques
for isolation of a variety of genes including
those for ribosomal RNA, specific protein
products, phenotypic traits with unknoan gerne
product ad those for regulatory fuctias, eg.,
promoter genes using reverse transcriptase
enzyme and labeled probes.

*  Department of Genetlics and Plant Breeding, Institute of
Agriaditural Sciences, Bararas Hindu hinersity, Vararesi-
221-006.
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A breakthrough came iIn
1970 when a gere of 77 bp for alanyl tR\VA In
yeast and the first functional gere of 207 bp
long coding tyrosine suppressor tRNA were
synthesized by H. G. Khorama in 1979

2. Gene synthesis :

3. Gene cloning : After the discovery of
restriction ad ligase engymes, gere cloning
becare possible by inserting the gaes of interest
into the suiteble cloning vector (Which is 1=ekf a
self-replicating DNA nolecule, e.g- plasmids,
phecamids, aosnids, artificial dyomsoes, etc.)
can get nunber of identical aopies of the ganes
inserted, for exanple, cloning and sequence
analysis of rol C gere affecting ginsenoside
cotact in hairy roots of Panax ginsing?.

4. Gene sequencing : In the mid 1970°s the
techniiges of gene synthesis were developed.
Sagers wes the first to report a anplete DNA
sequence of f X 174, comprising 5375
nucleotides that code for 10 proteins. Two
methods of gene sequencing are generally
folloned : first is Mexanm ad Gibert’s denical
degradation method and the secod is Sanger’™s
dideoxy nucleotide synthesis method. Now a
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days, automatic gene sequencer is available in
the market.

The uptake of foreign
DNA or transgenes by plant cells is called
transformation. A nunber of techniques have
been used o Introduce transgeres Into the plant
cells such as Agrobacterium mediated gene
trasfer ad direct gere transfer, i.e., direct
uptake by using polyethylene glycol (PEG),
electroporation, particle gun method,
microinjectian, mecroinjectian, lipofectian, fibre
mediated DNA delivery, laser induced DNA
delivery, pollen tranformation, DNA delivery
via groving pollen tubes and direct DNA uptake
by mature zygotic erbrycs, etc.

6. Discovery of PR : Kary Mullis (1985)
inverited a technique callled PCR (polymerase
chain reaction, also called people choice
reectian) thet mece it possible o fird ad aplify
specific segrent of DNA from conplex mixture.

5. Transfer of genes :

7. Reverse transcriptase : ThiS IS an RNA-
dependent DNA polymerase discovered by
Temin ad Baltinore! In 1970 which is garerally
dotained fram avian mycldblastosis virus (AW).
This enzyme perfoms similar reactions as DNA
polymerase.

8. Mlecular markers : A molecule which
exhibits an easy detectable polymorphism is
used for preparing molecular mep/genomic mep.
Molecular markers can be classified as
hybridization based (e.g., RALP : restriction
fragrent length polymorphism), AR besed (e.g-,
RAPD : random amplified polymorphic DNAs ;
AAP : amplified fragrent length polymorphism)
and micro-and mini-satellites. The molecular
markers are usaed in plait breeding for indirect
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selection of desired plats at early stage by
using gere tagping, genamics, tagging of diseese
resistance gene* and microsatellites>. RNAL
technology has been used to generate rice
with resistance to phytopathogenic fungus
Magnapi rt ha oryzae® and post transcriptional
o=e silexcing in plaits@

9. Mcrochips : Microchips are 2-3 cm wide
slidkss eitter of silion or glass bearing thosands
of imuobilized snippets of DNA that sene as
probes for detecting DNA fragments with a
complemetary nuclectide sequence®. Microchips
can ke usad for diseese diegosis, identification
of HIV, cancer, formation of drug, functional
genome analysis and comparative gene
eqpression aalysis P

The very recant conogpat of geretiic eginearing
includes the development in genomics (word
genonics Was coined by T. Roderik in 1986)
which includes mapping, sequencing and
functional analysis of the genome of any
organism which is classified as structural
genomics®? and functional genomics3. In 1995,
the first conplete organized gename sequence
OF Henophilus influenzae Was announced and
the first anplete edkaryotic sequence of yesst
became knoamn In 1996 followed by Arabi dopsis
thaliana and the second plant gename project
on rice acondinues since 1998, whidh is likely to
be completed). Proteomics refers to as the
fuctiaal gaanics at protein leel. It is of o
types - the first ae is the eqression proteanics
and the second is cell map proteomics which
includes two techniques, 1.e., 2D PAGE and
mess spectraretry. These tedniques creating
the ray of hopes for the future of the billios
population of the world. The all above
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developments in genetic engineering have
geered Up new goportunities to menipulate genes
aorcss the garetic barriers for dotaining useful
comercial products. Therefore, transgenic
means any organisn having foreign gene across
the atssig barmies.

I nportant Transgenic Plants

A nurber of transgenic plants develgped so
far through plant genetic engineering for
differet agroanic ad galitative traits are as
below :

1. Herbicide lerat transgenic plats hae
been engineered by using mutants EPSP
(6-enolpyruvyl shikimate-3-phosphate)
sntretase aryre, e.g., Vbeen, caola, cotton,
tdeom, efte.

2. Tranggenics for insect resistance have been
developed by introducing a gene fram Becillus
thuringiensis coding a toxic protein (delta
endotoxin) which inhibits insect growth, for
eample, Bt cotton, Bt maize, Bt tobeoo, etc.®

3. Transgenics for male sterility (Brnase
and Barstar EN Brassica SPP- for hybrid seed
prodlctian).-

4. Stress resistae tragics, eg., dilling
resistance in tobacoo, a gene for glycerol-1-
phosphate transferase was introduced from
Ar abi dopsi s -

5. Transgeniics for disease resistance such as
fual dissesss/, kecterial dissese, viral disesesss,
(S o

6. Transgenics for food processing, rarely,
Bruise resistance tonato (epresses antisense
RNA against polygalacturonase which attacks
pectin), delayed ripening in trato by attisense
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RVA (AC synthese),, e.g., Flar Sawr, Bdless
Summer in tomato.

7. Nutritional guality transgenics such as
golden rice developed by Ingo Potrykus of
Switzerland, which has high anount of beta
carotene (precursor of vitamin A) and iron
content?> and golden potato, ete.

Tranggenic agos ooy 52.6 milllion hectares
area in the world. Qut of the total area of the
world under transgenic crops there are three
ocountries, narely, USA, Argentina and Canada
which cover more than 90 per cent. The major
crops occupying about more than 80 per cent
area are herbicice-tolerant soybeen (33.3 m ha),
g com (6.9 m ha), herbicide-tolerant caola
G.7 m he), herbicide-tolerant acotton (2.5 m ha)
(ww. issaa.org). The three varieties, narely,
Mech 12, Mech 162 and Mech 184 of = cotton
have been released in India for comercial
alltivation in the recatt pest.

These develgnents ad theilr practical inpect
are, honever, not entirely free fran critician
ad prablems. The discovery of aontrol of plat
gene expression dubbed as terminator
tedrolagy (because it termirates the farmers’
right to reuse their seeds) by a Canda based
non-govermment organization (NGO), narely,
Rural Advancement Foundation Intermational
(RAFI) which refers to as the ability of
geretical ly modified plant to render its seeds
sterile (non~viable), for example, cotton ad
tobacco. This technology developed by
Monsanto was described as gene protection
technology and patented by Delta and Pine
Land and USDA in March, 1998 which was
described as technology protection system.
Another tedrologies viz., verminator (developed
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by Zenea) refers to irhibit plant groavth rather G Sun Qi-Xin, Cheo-Jie, ad Wei Yan-Ling,

than killing the seeds ad traitor tedology Chinese J. Agril. Biotech. 1(1) - 45-48,
(ceveloped by Novartis) refers 1o the use of an 2004.

exterral denical indlcer © wm ‘o’ or “off” a 7 Kadotani, N., Nekayashiki, H., Tosa, Y.
plat’s geretic traits put the guestion mark an and Mayama, S., Mlec. Plant M crobe
the usefulress of biotedrology to the society Interact . 16 (9) = 76976, 2003.

ad exastence of biadiversity8. The achievamants
in tre field of agriculture, nedicire ad Indstry
have prosed the usefullness of the biotedology
ad 1t is mow predicted that the future would be
entirely dependent on the biotedrology.

8 Yu, H. ad Kumar P. P., Rat &l Reyports,
(Pubmed) Aug. 21, 2003.

Q Leming Shi, WW.Gene—chips.com.
Website ww.issaa.org, 2002.
10. Seki, M. et. al., Aant J. 2(6) - 282-91,
Keeping in view all the usefulness of the 2000.
biotedological revolutions and the related
dranbedks, It is inportant to nonitor o that o
hazardous Inpact comes in the society while

bringing the products of biotechology into 2> Auffray, C., Inbeaud, S., Wegali, R. R.
practical Lee. and Hood, L., C R Bologies 32%6 I 879-

892, 2008.

13. Franki, M. and Appels, R., Gnone Bol .
35 - 1013.1-1013.5, 2002.

14. Blackstock, W. P. and Weir, M. P.,
TBTECH. 17 - 121-127, 1999.

5. Peferoen, M., TBTECH. 15 - 173-177,

11. Oono, Y. et a., Aant J. 34(6) - 868-87,
2002.
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B. Wat is the nare of the first test tube beby?

\----------------------------------—J

|
I Q7. How many km. does an average person walk in a lifetime ?
I

283



Everyman’s Sci ence

[ ]

[] vo.

]

XL NO. 4, Oct. —Nov. '05

THE

SHORT COMMUNI CATI ON

BI TTER TRUTH

D. Balasubramanian*

t might sound unbelievable, but it
I is tne tret of all tte testes it is tte bitter
taste that appears to be the most common.
Radwesirg this a Iittle better, aoyg te varias
teste stnuli, sUstaaess thet elicit a bitler teste
seem to be the most abundant. This is not
reessarily o sy et tte bitter teste is tte nost
preferred ae. As everyore knons It is perhgpes
the least preferred ; the one most preferred
doviasly is the sieet taste but then, as with
most other things In life, what happens to be
useful is alost alvays the lesst attrective ad
the most attractive may even be harmful. A
sieet tooth is fire ut a tooth thet s In astat
aotact with sneet substances tends 1o rot soon.
This is lartely because becteria too like saest
things like s.gar ad start groving on the dental
surface where the sugar may still be stuck.
Infection by these becteria or even the sinple
release of acid ad other corrosive substances
by them leads to tooth decay. On the other
hard, most medicines that we take are bitter In
teste. Quinire, the medicatian egairst malaria, Is
oe of the bitterest-tasting substances knoan.
The ocolonial Eglismen in the East Indies who
realizzd this cevised an attractive way of taking
the drug ; he mixed quinine with water, soda
and some gin and thus was dom the cocktail
“gin and tonic” (G&T).

L. V. Presad Be Irstitute, LV Prasad Marg, Benjara Hills,
Hyderabed 500034, e-mail - doala@iubly:itph.ret. Article
published earlier in The Hircu, Reproduoed with permissian.
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Bven some stimulants and addictive drugs
are bitter in teste. Tre ective prirciple in coffee
is the alkaloid caffeire which is the stinulart
that perks you yp. But caffeire is very bitter
testirg ad thet is just as vell, becase tte bitter
taste serves as a built-in deterrent against
exsssive intae. It is a differat natter that we
meke a cocktail even aut of coffee by mixing It
with Irish whisky ad cream, or with plain hot
vater, milk ad sugar. The stimulant in tea iIs
another alkaloid called theophylline, which
also has a bitter taste. One of the most
poisonous substances knoan is brucine, Ing of
which is aufficient to kil a fat rat weiching 1kg.
It is also ae of tre bitterest sustances koan
with a threshold of one In 2 20 000. Brucine
ad its relative, strydmire, have been usad not
only as rat poisons but even as stinulants of
the cantral renvous system (NS). Uses of these
are fraught with the gravest of dangers because
while in minute amouts they stinulate the NS
extrerely, a sligit increase in the dose can
lead to such severe brain damage that the
addict becomes for all practical purposes a
vegetable. The vicarious pleasures of such drug
t=king are, fortunately, anly too well knoan.
Bven a great intellectual like Aldous Huxley
seems to have revelled in the use of such
addictive dnugs.

Bitter substances have posed a dallenge to
biodhemists and physiologists. Wat is the besis
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of the bitter taste ? The amsner is yet to e
despite of research In the area. Sore consasUs
appears to be slovly emerging. Early work in
the area was done by Steven Price who also
roted thet the demical structures of the bitterest
sustances are extrerely diverse. There gopears
no camon structural patterm, motif or shape
that could be associated with the bittermess
prirciple. On tre ae hard are aorplex alkaloids
like brucire ad an the other are sinple noleaules
like sotee aota acetate. Tre later is pratadlardy
interesting because surcrose Is the cane sugar
which we use everyday In our food ad is, of
aue, sieet in teste. s syestrsss s related in
sone way to the several hydroxly groups that
the moleaule carries (gluoose ad the frurt suar,
Tructose are similar polyhydroxy compounds
which also taste saeet ; even ghyoerol with anly
three hydroxly grouss tastes siweet). But when
its eigtt hydroyd groys are esterified by reection
with vinegar, we dotaln sucrose octa acetate
which s bitter in teste !

At preset, the anly gereral principle thet is
accepted by many workers In the area is that
bitter sustances are garevally irsoluble in vater.
In otrer worts, ttey are fat soluble or lidghilic.
The usual feature about any sensory perogption
such as taste or srell is that there exists a
“receptor’” nolecule, usually a protein, on the
surface of tre cell. This recgptor protein binds
o the sigal sustance of taste or srell. Yo
such binding, the protein danges its shape or
electrical properties ad traanits a sigal. Tre
receptor for each class or family of sensory
molecules is thought to be a unique oe. Thus,
ae takks of an “‘opioid” receptor that “receives”
or binds to opium and other related mind-
nurbing drugs. This idea suggests a comon
mechanism or mode of action, normally based
on a shepe-dependent fit of the nolecule t© the
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receptor, like a key ad a lock or a gloe ad
the hard.

Tre fect that tre demical structures of bitter
corpounds are very diverse has argued against
the possibility of a protein acting as a recegptor
or as a jigsaw surface on which they can bind
ad elicit treir reoose. Inded, it is diffault ©
consider a shape-specific receptor surface
because even molaules with two closely related
shepes differ in their tastes. The amio acid
agoartic acd is sligdy sweet, wheress Iits ausin
anino acid lewcire is bitter. Then, again, there
is this classification of wet ney ke called the
“taster” or ‘“non-taster’” substances. The
susstance called thiourea tastes bitter t soe
people but not so to others. How does one
aoccount for this ? A group of Japanese workers
led by Dr. kerzo Kurihara of the Prarmeceutical
Sciences faculty of the Hokkaiido University,
Sapporo, Japan and Tadashi Nomura and
Yoshihisa Katsuragi of the Kao Corporation in
Tokyo, have been doing sustained work in this
area and have given us some leads in this
nmatier.

Hirst of all, they utersoore the point trat all
attenpts 1o isolate the reoptor protein for bitter
substances have not succeeded. Next they
shoned that certain types of mouse rene cells
(called neuroblastoma) respond to bitter
substances In the sare way that human taste
cells do. Now, ae eqects o find taste recgstor
proteins in tre taste (gustatory) cells of the
mouth but not in neuroblastoma cells of
mice. But what these o cell types will have
in comon are the lipid molecules that go to
make up the cell members. so, could it be
that membrane lipids act as “‘receptors” for
bitter substances ? After all, these latter
compounds share one property, narely that
they are fat soluble or lipophillic. Recall that
sweet-tasting sucrose is vater soluble but iIts
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octa acstate, which testes bitter, is not water
soluble but dissohes in oils, fats ad in lipid
membranes.

Accordingly, Kurihara and co-workers
decided to make artificial merberances using
pure lipids alone and decided to investigate
their properties upon the addition of bitter
sunstances to them. Lipid balloons called
limposomes fran soyabean phospholipids were
prepared as mock cells and their electrical
properties messured as caffeire, brucine, quinire
and other bitters were added. Surprisingly
enough, each ae of these alteraed the electrical
potential values In a definite fashion. The
membrane potential was increased by as much
as 58 milliwlts, That is, the marberane wes
depolarized. The nore bitter a sustance iIs, the
more at depolarized the liposome electrical
potential value. Bven nore interestingly, they
Toud a correlation between this ability of the
brtter nolecules ad treir taste thresholds iIn
humans.

It thus gpears that bitter substanoss produce
their effects or resooses by binding to tre lipid
regions of cell marbranes. Now, lipids core In
varios types-ddoreviated as RC, PA, dolesterol,
SV ad so on, ad cells differ in their lipd
compositions. So then, should the membrane
depolarization effect of bitters not depend on
the lipid composition of the cell menbrances ?
Kurihara and co-workers shoned that 1t does.
This difference in lipod composition, they
arcludk, is in fact the besis for tre differace
in “taster” and “non-taster”” property of the
Substances.

What happens after the membrane is
depolarized by the bitter compounds ? This
electrical sigal is assured 0 trael o the
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sygptic area of tre taste cells, or o treir rene
endings where a chemical transmitter molecule
is releasd. It is likely that messager noleaules
called oyclic nuclectides modullate the proocess
in definrtde vays. Further research wyilll esteblish
these nedrenistic steps.

The fact that bitter substances bind to the
lipid surface of membranes has interesting
oconseguences. It offers a way of “masking’” or
neutralizing the bitter taste. Perhgps, all ae
might need to do is to use other lipophilic
substances which can go and attach themselves
to the membrane more tightly. That would
prevent the brtter corpoud fram binding to the
marbrare site ad sedirng of F the dgolarization
sigel. Sh a “musical dair’ strategy hes been
attempted by Katsuragi and Kurihara. They
shoned that the lipophilic mixture mede of the
lipid PA ad the protein beta-lactogldoulin (LG)
can carpletely suppress taste responses In
hurers to all bitter sustances. Hapily emough,
it is gxcific o bitter stiruli ad does ot affect
the resoosss 1o other taste stinuli such as salty
or sneet. It also gopears 1o mesk the taste of a
variety of brtter sustanoess, suggesting thet It
binds to nultiple sites in the merbrances. The
lipid PA is readily dotained from soyabean ad
the protein LG is found in milk. Hence, the
mixture PA : LG is perfectly safe ad ratural,
actually it may be called tofu milk. tsue as a
Hlavour-meskig agent for brtter substanoes will
not be long in coming, and one expects it
neturally fran the corpany that pramoted this
research programe. Incicatally, 1t wes aother
Japanese canpany that first introduced the
flavour-enhancing substance monosodium
glutamate in the form of ajinanoto powder.
Perhgps 1t will be the Keo Corporation that will
market PA-LG ponder as a bitter mask.
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LIFE SKETCHES OF GENERAL
93rd

PRESI DENT AND  SECTI ONAL
I NDI AN SCI ENCE  CONGRESS,

PRESI DENTS
HYDERABAD 2005- 2006

DR. I.

V.

SUBBA RAO

General President

Dr. 1. V. Sida Reo, an eminent Agricultural
Scientist, was a Post Graduate from Andhra
University ad Ph.D fran tre Indien Agricultural
Research Institute, New Delhi.

A Soil Scientist by profession, he hes wide,
varied and rich experience in Agricultural
Education, Research, Extension, Research
Management and Administration of over 50
years of distinguished service to the farming
aomunity ad rural aress. He started his career
as an Agricultural Derostrator, the lonest post
in the Agriaulture Department, ad rose o the
highest Academic position, of Vice-Chancellor
of Adaraya N.G Ranga Agricultural University,
Rajendranagar, Hyderabad for two terms.
Dr. Rao has handled state and national
assigments with skilll, sened with distinction
ad meck sighrficant aontributions In Agriculture
ad allied fields.

He has several outstanding scientific
antributios in Soil Chemistry, Soil Fertility,
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Micro-nutrients, Agronomic Management of
Crops, Cyclones and Disaster and Epidemics
management and contributed substantially to
prevent poverty and hunger.

His research contriibutions in the fields of
phosphorus, potassium in soils and their
management In crops, Improved nitrogen use
efficiey, classical rescarch on zinc ad other
micro+utrients in soils ad crgps, rice fallow
pulses have been well recognized. These have
greatly helped to significaitly improve crop
yields, production of food and non-food crops,
economic empowerment of farmers and
employment in the rural aress.

His research work on phosphorus in relation
o ap production in rain fed black soils ad
the negative interaction between phosphorus
and molybdenum in alkaline soils has global
significance. Dr. Rao is one of the earliest
scientists to initiate research work on
micrautrients in India, way badk in 1950°s. His
efforts as Associate Director of Research ad
Director of Research of ANGRAU in the field
of hybrid rice research have led o the relesse of
India’s first rice hybrids (APHR 1 ad APR 2)
by the University, and next to China in the
world.

He has several imovations and reforms to
his aedit in the fields of Agriaultural Education,
Research and Extension including four Model
Reports given to the ICAR/The World Bank.

Dr. 1. V Subba Rao was the President of
Indian Agricultural Universities Association,
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Chairman, ICAR Comittee of Vice-Chancellors
on University Govermance, Chalman, Camittee
on Personal/Financial Policies of the
Accreditation Board of ICAR, Vice-President of
Indian Society of Soil Science, Chairman,
Research Advisory Committees of Central
Research Institute for Dry land Agricultue,
Hyderabed, Certral Tdbeooo Research Institute,
Rajahmundry, National Research Centre on
Palm, Pedavegi, Central Arid Zone Research
Institute, Jodhpur, and Chairman, Board of
Management, ANGRAU. He was Chairman or
Member of several National and State
Comittees and Co-Chairman, Session VIII of
Commission IV of the 12th International
Cogress of Soil Science, 1932.

Currently, Dr. Subba Rao is serving as
Director Gereral, Janeharilal Nehru Institute of
Advanced Studiies, Hyderabed ; President, North
South Foundation, and Chairman, Research
Advisory Canittee, National Research Certre
for Sorghun. He was also Member, High Poner
Committee on EAMCET, APSCHE, Member,
Committee to review the existing system of
ARS/NET Bxamination, Agricultural Scientists
Recruitment Board, GOl, Member, Expert
Comittee for standardization of curriculum
and UG/PG Course, APSCHE, Govt. of Andhra
Prackesh.

His contribution in Agriacultural Education,
Research and Extension in senveral capecities
has enabled ANGRAU to win two National
Awards namely, the ICAR Best Institution
Anard for the year 1999 and Best Performance
Award in 2000 during his tenure as Vice-
Chencellor.

His scientific achieveraits ad servicss o

the famers have been recognized by several
orgpnizatias, institutios ad the Natdoal ad
State Govermments. In recognition of his
distinguished service, Dr. Reo wes anarted the
prestigious “Padma Sree” by the President of
India in 2002 and Dr. Norman E. Borlaug
Avard In 2004. He wes also receipient of many
anards, which include the Eminent Scientists
Award of A.P. Academy of Sciences, India
2000 Millenmium Avard by 1ABWP affiliated to
WICE-, Sir C.V. Raren Courcil of Professional
Bxpertise Anard for Science and Technology,
Life Time Achievement Award by Cotton
Research and Development Association,
Dr. Nannapeneni Narashimha Rao Memorial
Avard, ‘“Man of the Year”, 1985-Best Service
Award of Rotary Intemational and “Rythu
Badava” ad ‘“Karsheka Ratre” titles. He iIs a
Fellow of the A.P. Acadeny of Sciences, Indian
Society of Soil Science and Indian Society of
Coestal Agricultural Rescarch.

DR. D.

SARKAR

Pr esi dent
Section of Agriculture and

Forestry Sci ences

Dr. Dipak Sarkar (Bom on 15th January,
1952) did his B. Sc. (Ag) Hons. from Kalyani
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University and M. Sc. & Ph. D. fran the Indian
Agricultural Research Institute (IARD), New
Delhi in Soil Science ad Agriaultural Chamistry.
He started his career as Scienast (S) ad rose o
the position of Principal Scientist ad Heed,
National Bureau of Soil Sunvey and Land Use
Plaming (ICAR), Regiomal Centre, Kolkata in
1996. Dr. Dipak Sarkar has significantly
antributed in tre field of Agriauhtural Sciences.
He hes worked In the aress of Natural Resouroes
Appraisal and Monitoring, Application of Renote
Sensiing Database for Soil Suney and Mgpping,
Land Bvaluation tonards Land Use Plaming at
regiaal, district ad vaterded leel, Soil Besd
Data Mangement System through Geographic
Infomation System, etc. His research interest
covers several aspects of pedology and soil
demistry with indepth studies an Status, Causes
ad Inpact of Arsenic Contamination in Groud
Water in parts of West Bengal vis-a-vis
Management of Agricultural Systems. He has
published more than 75 Research Articles in
reputed referrad Jourels, 3 Tednical Bulletirs,
2 Books and 8 Book Chapters. He has handled
saveral Research Projects ad hes suocoessfully
guided saome Research Students for the anard of
Ph. D. Degree. Dr Sarkar has won several
anards and recognitions. In recognition of his
research contribution, he wes anarded Fellow
of Institute of Chemist, India, Foudation Felllov
of West Bengal Academy of Science &
Tedrology, Kolkata, Fellov of Indian Society
of Soil Science, New Delhi and Fellow of
National Envirommental Science Academy, New
Delhi. ; He wes President, Indian Society of
Renote Sensing, Kolkata Chepiterr, Vice Presidant,
Indian Society of Soil Survey and Land Use
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Planning, Nagpur, Recorder, Agriculture and
Forestry Sciences Section of the 90th and 91st
Session of the Indian Science Congress,
Chairman, International Conference on
“Bwviroment and Development’” in the Session
“Control of Pollution (Soil and Plants)”,
Presidat, Indien Society of Soil Science, Kolkata
Chepter. He is merber Editorial Board, Indian
Society of Soil Science, New Delhi, Research
Adviory Committee, Institute of Wetland
Management and Ecological Design, Kolkata,
Council Member, Indian Science Congress
Association, Kolkata and also Institution of
Chemist, India and nominated Member of the
State Land Use Board, Covt. of Tripura. He hes
been invited to deliver leed lectures at several
sciatific fora all araud the cauntry.

PROF. N.

AGRAWAL

Pr esi dent
Section of Animal, Veterinary and

Fi shery Sci ences

Prof. Nirupama Agranal was bom on 17 Jan.
1954 at Hardoi (Uttar Pradesh). She has
throughout a first class career. She did her
B. Sc. (Wmith Bursary sdolarship), M. Sc. Ph. D.
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(JR~CSIR) and D. Sc. from the University of
Lucknow and was awarded Prof. K. N. Bahl
Gold Medal (1974) for securing highest marks
in M. Sc. She had fellowships of the
Helmintholagical Society of India and Zoological
Society of India and waes honoured wirth Bralerao
Gold Medal (2000) of the Society. Se hes also
worked as a research associate with Prof. Mary
Bavereley Burton, University of Guelph, Caneca
(19419%). Se started her carear as a Lecturer
(1976) and then became Reader (1987) and
Professor (1997) in the Department of Zoology,
University of Ludaow. Presertly Prof. Agranal
is Heed, Departmant of Zoolagy of the Lhiversity
of Lucknow. Prof. Agranal is knowmn for her
aotributios in the field of Fish Parasitolayy.
Her research work has been cited In a nurber
of books. Prof. Agranal hes about 31 years of
research exerience, guided 11 Ph. D. students
and published about 117 research papers iIn
India ad foreign jourrals of repute, attended
saveral Natioal ad Intermtional Synposia held
at Czechoslovakia (1983), France (1993) Czech
(1997), Australia (2001), South Africa (2003)
and China (2006). Se wes elected as Recorder
of the Section of Zoology, Entomology and
Fisheries 2000-2002, then merber of Bxecutive
Council of ISCA 2002-2003, and Member of
Executive Comittee of ISCA 2004-2005 and
206-2006 ad at present se is Presidat of the
Section of Animal, Veterinary and Fishery
Sciences 2005-2006. She is member of many
professioal orgenizations, academic bodies ad
societies like, ISCA, Zoological Society of
India, and Helminthological Society of India,
Indian Society of Biosciences.
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4

DR. R. K. PATHAK

Pr esi dent

Section of Anthropol ogi cal and
Behavi oural Sciences (including
Archaeol ogy and Psychol ogy &

Educati onal Sci ences)

R. K. Pathak (borm 1953) did his B. Sc.
(Hons.) and M. Sc. (Hons.) in Anthropology
from Panjab University, Chandigarh. He wes
also anarded Natiomal Sdolarship for standing
first inB. Sc. (Has.), ad Denen Bahedur Vali
Ram Taneja Gold Medal for standing first in
M. Sc. (Hons.). He earmed his Doctorate of
Phillosophy in Physical Anthropology from the
same University while holding a UGC
Fellonship. Dr. Pathak began his career as a
Pool Officer of Council of Scientific and
Industrial Research at the Department of
Arthrgoolagy, Penjeb Universiity. Thereafter, he
Joined the Department of Anthropology, North-
Eastem Hill University, Shillong where he
served as Lecturer and Reader. In 1998 Dr.
Pathak joined the Department of Anthropology,
Panjab University, Chandigarh, as Professor.
Prof. R. K. Pathak was Head of Department of
Anthropology at NEHU from 1994-1997, and at
P. U. from 2002-2005. Presently, he is the Co-
ordinator of UC Special Assistance Programe
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in Arthropology at Panjab University. During
nore then twenty-five years of his anthvgolagical
research and teaching career Prof. Pathek has
acquired experience in the fields of human
growth, nutrition, development and physique ;
human and primate anatomy and evolution ;
sports anthropology ; dental anthropology ;
ecolagical athrgoolagy ; bio-social anthrgpology
(health and disease). His scientfic research
publications find place in national and
intermational joumals, such as Averican Jourmal
of Physical Anthropology, Annals of Human
Biology, Journal of Human Evolution,
Interratioal Joural of Anthrgology, Zertsdrift
Morphologic und Anthropologie, Jourmal of
Anthrgpological Society of Nippon, South Asian
Anthropologist, Indian Anthrgoollogist, etc. He
has also co-authored two books. He is and hed
been a member of many Academic and
Professional Bodies. Prof. Pathek hes actively
participated in many National ad Intermational
Conferences In India and abroad.

PROF.

C.

S. MATHELA
Pr esi dent

Section of Chem cal Sciences

Prof. C. S. Mathela, bom on 12th May, 1950
at Champawat (Uttaranchal), obtained his
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Master’s degree specializing in Organic
Chemistry fraon Agra University in 1969 and
Joired teeching profession as Lecturer in Algust,
1969. He received Ph. D. degree fran Kumaun
University in 1976 for his research work on
Chemistry of Aromatic and Medicinal Plants.
He hes been recipiant of Visiting Associateship
(CSIR) and National Associateship (UGC). He
was gppointed Reader in 1984 and Professor of
Chemistry in 1995 in Kumaun University,
Nainital where he hes been holding the post of
Head, Chemistry Department for the last 15
years. He has been Dean, Science Faculty of
the Kumaun University during 1998-2001 and
Campus Dean Science during 2002-2005. He
wes anarded the Dr. D. R. Dhingra Medal for
his work in Essential oil Ressarch in the year
1985 and 1989 and Acharya Narendra Dev
Medal for Meritorous Services in 2003. He has
been expert member of Various conmittees
viz, NAAC, UGC, DOEn and Board of Studies
in \arias uninersities. Prof. Vathela’s ressarch
interests include Natural Products Chemistry
ad hes published over 100 research papers iIn
Naticel ad Intermatical Jourals on differant
aspects of Himalayan aramatic and Medicinal
Plants. Thirty one students have been anarded
Ph. D. degree uder his guidance. He hes held
Visiting Research Assigments in Califomia
State Polytechnic University Pomona in 1985,
1991 and 1996 and was awarded Fulbright
Felloaship In 1986-87 and joined University
of Califomia, Davis and worked with Prof.
Albert T. Bottini. He has participated and
Chaired several National and Intemational
Conferences, Seminar / Synposia and organized
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National Symposia on Natural Products
Chemistry ad Utilization of Himalayan Natural
Resources. Prof. Mathela hes conpleted several
research projects on Himalayan Aromatic and
Medicinal Plants ad established OGS Central
Fecility as Advanced Centre in the Department
of Chemistry with grants fran the Department
of Science and Technology, New Delhi.

DR.

R.

KUMAR
Presi dent

Section of Earth System Sci ences

Prof. Ravindra Kumar wes bom at Jaunpur,
Uttar Pradesh. He dotained B. Sc. (Hons.) iIn
1962 and M. Sc. (CGeology) in 1964 from the
Banaras Hindu University, Varanaesi. He later
jJoined as Research Student at the Centre of
Advanced Study (CAS) in Geology, Panjab
University, Chandigarh and obtained Ph. D.
from the Panjab University in 1969. Prof.
Kurar joired the faculity of the CAS in Geology,
P. U. as Lecturer in January 1970. He was
invited as UNESCO Fellow from September
1974 to June 1975 to the Moscow Geological
Prospecting Institute. Prof. Kumar sened as
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Colombo Plan Expert, Lecturer in Geology,
Tribhuvan University, Nepal, from August 1976
o Septenber 1979 under the Indian Cogperation
Mission, Ministry of External Affairs
(Government of India). Prof. Kumar was
promoted as Reader in March 1984 and as
Professor in April 1956 at the Panjab University.
Prof. Kumar also served as Associate Professor,
King Abdullajij University, Saudi Arabia for
one academic year (1989-90). Prof. Kumar
aurrently holds the position of Professor & Co-
ordinator SAP-CAS, Certre of Advanced Study
in GCeology, Panjab University Chandigarh.

The research interests of Professor Kumar
incluce Structural Geology ad Tectonics of the
Himalaya, Mining Geology and Mineral
Economics ; Remote Sensing and GIS, and
Active Faulting and Natural Disaster
Management. He has contributed to over 52
research papers in national ad intermational
Joumals on various aspects of the geology ad
tectonics of the Himalaya during over four
decades of his research career. He has
participatad in saeral ratiael ad intermatiaal
saminars ad syposia. Prof. Kumar is aurrently
engaged on the study of Neotectonic structures
and tectonic geanorphology of the Himalaya.
He is aurrently merber of the National Working
Group of Intermational Geological . Correlation
Program No. 476 on “Tectonic Climate Linkage
in Asia”’. Professor Ravindra Kumar is the
author of “Fundamentals of Historical Geology
and Stratigraphy of India.” Professor Kurar is
Life Fellow of Geological Society of India,
Bangalore and Indian Geologists” Association,
Chandiigarh.
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AR
Presi dent

Secti on of Engi neering Sciences

Sri V. K. Mathur, Former Director, Cataal
Building Research Institute (CBRI), Roorkee
graduated in Architecture fran University of
Roorkee (Now IIT Roorkee) in the year 1967
ad did his post graduation in Urben ad Rural
Planning also from UOR. He is a topper and
oold medalist in both graduation as well as post
graduation. He joined CBRI in the year 1967
and worked iIn different capacities. He wes
gopointed to the coveted post of Director, (BRI
in January 2001. Shri Mathur has made
sighificant contribution  the R & D specially
in the area of srelter plaming and coordinated
various building projects of national and
intermational importance. The R & D work
conducted and coordinated by him in different
disciplines of building science ad tedrology
has been recognized by many national and
intermational forurs. Shri Mathur hes published
nore then 100 research pgpers, tedmical reports
ad articles. He hes mecke sighificant aontribution
to the Revision of National Building Code
(\NBC) as a member of the Apex body. Under
his guidence (BRI hes contributed to a large
nurber of Comittees constituted for revision
of the NBC. Shri V. K. Mathur is a Fellow
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Menter of Indian Irstitute of Achiitects, Institute
of Tom Planners (India), Institution of
Engineers besides Member of Council of
Architecture, Member of CIB working group on
Architectural Management from India. He iIs
Chairman / Merber of Goveming Councils of
BMTPC, CDC, NCB, CRRI and many other
orgenizatios ad professiaal bodies. He sened
as the President of Indian Building Congress
(1B0) for the year 2004-2006. Shri Mathur hes
visited a large nurber of countries across the
gldoe on Inportant missians ad has dailred a
number of technical sessions / comittees
during his visits to oersess coutries. He ves
invited © dair tednical s=ssios at Interrataasal
meet held In Japan, The Netherlands, U. K. ad
U. S A

>

PROF. M. CHATTERJEE
Presi dent

Section of Environmental Sciences

Bom in Decenber 1946, Dr. Malay Cratterjee
Ph. D, D. <. is working as a professor In the
Department of Pharmaceutical Technology,
Jecavpur Uninversity fran Jure 1976 to present.
He wes a post-doctoral research associate at the
University of Nebraska, USA for a couple of
years. He wes also a visiting scientist t SR
during 19/ & 1980. He is working In the aress
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of molecular mechanism of environmental
carcinogenesis. He is leading an active sdool
of rescarch in the specific areas of chemical
carcinogenesis. Prof. Chatterjee has 137
intermatioal publicatios in peer reviened high
inpect jourmals. 36 students have been anarded
PhD under his guidance. He has successfully
completed many CSIR, DST and IQR projects
and several projects of different sponsoring
ag|acies are keing carried aut at presant. He hes
chaired many national and international
conferences iIn India and abroad. He is a
member of the editorial board and in the
reviener parel of meny well-knoan intermational
Joumals. He is also a vicepresident of West
Bergal \oluntary Health Care Association in an
honorary besis. Prof. Chatterjee mece tagible
contributions in the field of chemical
carcinogenesis and wrote a few books, review
articles, gest articles ad alitorial articles in
mary foreign jourmals.

DR. S.

B

NI MSE

Pr esi dent

Section of Information and
Communi cation Science &
Technol ogy (including conputer

sci ences)

Sarjerao Bhaurao Nimse, born on 14th
November 1950, completed his primary school

294

and college education in Ahmednagar city. He
passed M. Sc. (Mathematics) from and Pune
University. M. Phil in Mathematics from the
Institute of Advanosd Studies, Meerut Uhiversity.
He received U. P. Governor’s award for
distinguished achievement in M. Phil
exanination. Dr. S. B. Nimse dotained his Ph.
D. degree from the Meerut University in the
year 1982, for his thesis on General Topology.
In his Ph.D. thesis, he had introduced many
original aonoepts about separation ad covering
axiars in gereral toplogy. These conoepts were
further developed by many researchers,
signifying the inportance of these idees. Dr. S.
B. Nimse hes sened as a lecturer in Vathenatics
for 30 years teaching mainly at P. G. lewvel,
Guiding eight students for Ph.D. of Pune
University. He has written ten books on
mathematics and published eight papers iIn
national ad intemational jourmals. Dr. S. B.
Nimse hes actively participated in working of
varioss bodies of Rure Uninversity. Presentdy, he
is a Dean of Science Faculty, University of
Pure. Earlier, he hes sernved Pure Lhinersity in
various capacities such as chairman of the
Board of Studies etc. He is also working on
acadamic bodies of otrer Uhiversities. Dr. S. B.
Nimse is a pioneer of manegement education in
Ahmednagar city. He has served as a founder
director of M.B.A. Programme of IBVRD since
1985 1o 1990 and Director of Mester programe
in Computer Management (M.C.M) from 1991
10 1998. Presatly, he is a Principal of the New
Arts, Commerce & Science College
Amedregar, whidh is a premier affiliant college
of Pure University. Dr. S. B. Ninse is a life
member of Indian Mathematical Society, ISCA,
Computer Society of India, Mathematical
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Association of India. Presently his growp is
working on Fuzzy Mathematics and its use in
Information and Communication Technology
(ICT). He ad his research stuonts are In active
contact with the soft computing groyp fram the
Berkeley University, Califomia, where fuzzy
begen. His presant interest includes Theoretical
Computer Science (TCS), Complexity Theory,
NP-Completeness problem, Neural-networking,
Qotimization tedmigues ad other related arees.
He hed visited various universities in U. S. Al
during his visits in 19%6 ad in 2004.

PROF.

R.

K. PANDEY
Pr esi dent

Section of Materials Science

Prof. Pandey wes bom on Jure 24, 1953. He
received the Masters and Doctoral Degree fram
Ravisherkar University, Raipur. He is presently
working as Professor of Physics at the
Department of Physics, Barkatullah University
(Bopal University), Bhopal. Prof. Padey hes
been holding several position in the
adninistration of the University including
Director, Institute of Physics ad Electronics,
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Director University Camputer Cater, Director
Research and Development, Dean-Faculty of
Science, Menber of the Board of Governors at
University Institute of Techolagy, Bropal etc.
He is also a member of the Board of Govermors
of the NIT, Jamshedpur. Prof. Pandey has
developed and headed several teaching
departments and program at Bhgoal University.
Prof. Pandey has also been the Principal
Investigator in over 15 research projects
sponsored by Govermment Funding Agencies.
Prof. Padey hes been a visiting scientist at the
Department of Applied Chemical Physics,
Polytechnic of Millan and the Department of
Applied Chemistry at Weseda University, Japan.
He has also conducted a Training workshop at
the University of Malaya, Kualalumpur,
Malayasia. He was allso invited as JS°S Fellow
1o Jgoen. Prof. Packy is intermationally knoan
for his research on electrodhemical tedniques
for semiconductors, mutltilayers and self
assembled nano-structures. He has made
significat cotribution to the develooment of
novel electrodeposition strategies such as
selective electrodeposition for growing high
purity compound semiconductor films from low
purity precursors, nonegueous electrodeposition
tedmique for binary ad termary semiconductor
fils, in situ darecterization of electracyositd
samicoductors etc. Aother sighirficant research
work of Prof. Pandey has been in the
developrent of electrodhemical strategies for
gronth of self orgenized quantum dots of 11-VI
semiconductors. His other research interests
include development of IR detectors and
thermoelectric ooolers. He hes co-authored the
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first monogrgph in the field which ves published
by Marcel and Dekker, U. S. A. Prof. Pandey
hes also published over 60-research pgpers ad
revien article in intermatdaal jaurels, presated
nore then 50 pepars In retiaeal ad intermataaal
anferences ad sypervissd 15 studants for treir
doctoral degrees.

PROF. B. | SWAR
Pr esi dent
Section of Mathematical Sciences
(including Statistics)

Professor Brola Ishwar wes bom on 101 Jan
1945 in District Begusarai, Bihar. He did his
Mester degree in Mathematics in the year 1968
and Ph.D. fram Bihar University, Mzaffarpur
in 1975. He joined the University Department
of Mathematics in the year 1971. He dbtained
D.Sc. degree in Mathematics from Ranchi
University in 1990. He superannauted from
Head of the University Department of
Methemattics, and Deen Faculty of Science, B.R.
Arbedkar Bihar University, Muzaffarpur in
January 2005. Currently, he is Principal
Investigator, DST project in the University
Department of Mathematics, B.R. Ambedkar
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Bihar University, Mazaffarpur, for the periad
February 2004 February 2007. Professor Ishwar
hes published nore then fifty research pgpers.
His major research area has been Space
Dynamics and Celestial Mechanics. Professor
Iswar has guided sixteen Ph.D. and ane D.Sc.
students and he hes been Principal  Investigator
of three Mgjor Research Projects. He is life-
merber, Indian Science Congress Association,
Calautta; National Acadeny of Sciences India,
Allahabed; Astronamical Society of India (ASI)
Hyderabed; 1.M.S., Merrut; B.H.UM.S., Vararesi
and 1.A.G.R.G. He is a member of Executive
Council of Calautta Mathemattical Society fran
2001 to 2006. He was member of programme
comittee of Satellite Dynamics in COSPAR
during 2000-2004. Professor Ishwar has been
Associate-Member of COSPAR Scientific
Assembly and Senior Associate of IUCAA,
Pue. He sened as a referee in ae Intermatiaal
Journal-Celestial Mechanics and Dynamics
Astronomy, Kluver Academic Publisher, The
Netherland during 1989-1990 and two National
Journals—Indian National Science Academy
(INs2), New Delhi and Bullletin of Astronomical
Jourmal, Hyderabad. Prof. Ishwar has been
regularly invited in many conferences/saminarsy/
workshops both National and Intermational of
Space Dyramics. He has been Visiting Professor
in University of Texas, Austin, USA, 1986-
1987; University of Zaragoza, Zaragoza, Spain
under Intermational Astronamical Union (1AU)
exchange programe of Astronomers for three
months, October—Decarber 1999 and University
of Allgo, Allgo, Syria, 192 for three weeks
under UGC program.
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DR

S.

K. BHATTACHARYA
Pr esi dent
Section Medical Sciences

(i ncl udi ng Physi ol ogy)

Dr. Sujit Kumar Bhattachaya, presently
Director, National Institute of Cholera ad
Enteric Diseases under Indian Council of
Medical Research and Officer-in-charge of the
IOR Virus Unit was borm on January 15, 1950
at Calcutta. He did his MBBS and MD (Gereral
Medicine) fran the University of Calautta. He
wes anarded Guest Researcher by Japan Health
Sciences Foundation and worked at the National
Children’s Medical Research Centre in Tokyo.
He was also awarded post-doctoral Felloaship
from NIH, USA (hot availed). He is an
intermatically recognizad authority in the field
of health research particularly in tre field of
clinical ad epicemiolagical research, both besic
ad goplied. He hes udertaken saveral clinical
trials of nener drugs and vaccines including
cost effectiveness trials with intermational
callaboration. Dr. Brattadharya hes contributed
sighificantly in the research on varios agects
of diarrhoeal disesses, HIV/AIDS, hepatitis ad
leismaniasis. He has publised more than 280
papers and 13 book chapters in reputed
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interratical joumals. Alag with his colleeges,
Dr Brattadarya for the first tire identified a
new chollera pathogen named as Mbrio chol erae
0139 Bengal ad designated it as ancther form
of cholera which was recognized by World
Health Organization. He hes been instrurental
in describing the epidemiology of newer
diarrohoeal pathogens. He has undertaken a
nurber of drug trials on Cholera, Shigellosis
and Visceral Leishmaniasis. He iIs recognized
both nationally and intermationally for his
sighificatt ressarch antributions in diarrhosal
diseases, HIV/AIDS ad liesmeniasis. He iIs a
member of several comittees of the World
Health Organization e.g. Global Vaccine
Research Forum, Geneva and Intemational
Vaccine Research, Geneva, cholera Vaccine
group. He i1s a nember of the Product
Development Team (PDT) for Leishmaniasis of
TDR, WHO, Geneva. Member of the Special
Technical Advisory Group (STAG) of WHO
(SEARO) for Elimination of Kala-azar from
Indian Sub-continent. He has worked in a
developing country setting (India) throughout
his scientific career. Recatly, he wes engeged
as an International Consultant by Asian
Development Bank (ADB) for 2 months and
worked in Collarbo, Sri Lanka to develop an
Erergency Rehabilitation Plan for Infectious
Disases (82RS). Dr. Bhattacharya was awarded
Ranbaxy Science Foundation Award 2000 in
the field of Medical Sciences. He was also
avarded B.C. Guha Memorial Anard of Indian
Science Congress Association in 2005 and
Remendra Sundar Sinha Memorial Anard of the
Physiological Society of India in 19%6. He is a
Fellow of National Academy of Science
(MASC), Allahabad ; Fellow of the National
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Science Academy (FNA), New Delhi ; Fellow of
the Indian Rublic Health Association (FIPHR) ;
Fellow of the National Academy of Medical
Sicences (FAVS), New Delhi ; and Fellow of
West Bengal Academy of Science &
Technology -

PROF. P. CHAKRABARTI

Presi dent

Section of New Bi ol ogy

(i ncluding Biochem stry, Biophysics
& Mol ecul ar Biology and

Bi ot echnol ogy)

Professor Parul Chekrabarti (d.o.b. Jure 22,
1939) obtained her Ph. D in Chemistry from
Calcuta University (1964) and worked at Bose
Institute, Calautta as a faculty menber. After
sperding a year at the State University of New
York at Buffalo, where she worked on the
chemical modification of nucleic acids and
studied their biolagical effacts an varias cellular
processes, she moved to Messadusetts Institute
of Technology to work with Prof. Har Gobind
Khorana, N. L. on membrane biology. After
about 5 years, Professor Celkrabarta retumed to
Bose Institute in 1975 ad inftiated rescarch on
membrane biology, an area in which she
aotinues to work tilll tochy. After her retum t©
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Bose Institute Professor Crekrabarti sernved the
Institute In various cgpecietis @ Professor of
Chemistry (1980-2001) ; Chairman of the
Chemistry Department (1987-88 & 1991-“92) ;
Acting Director (191-“®) ; Ereritus Scientist
(CSIR) (2002-“04) and currently an honorary
Professor. She is also the honorary Research
Advisor to Bengal Tuberculosis Association.
Prof. Chekrabarti hes sened a cople of times
as short-term advisor to the world Health
Organization on Tropical Diseases. Professor
Chekrabarti has been ablle to establish in Bose
Institute a laboratory for frontdire research In
mycobacteria which is now intermationally
recognized for Its piaeering antributios. The
laboratory is also well koan for ecellenatt in
menbrane biology. Professor Chakrabarti has
visited a large nurber of renoaned scientific
orgnizations/universities in USA, Caneda, WK,
Europe, Russia, South Arerica, Africa, Jgpen,
Australia, ad New Zealad ertier as a visiting
scietist/professor or o atterd intermational
conferences/symposia to chair session or to
deliver invited lectures ad also in comection
with collaborative research progrars. Professor
Chekrabati hes sernved on the Task Foree ad as
expert in the area of Modern Biology for
various national funding agencies and leading
institutions In India. She is a menber of the
Arerican Society of Micrabiology, the Society
of Biolagical Chemists (India), Indian Chencial
Society & Indian Photobiology Society ; a
Fellow of the National Academy of Sciences,
Allahabad and a founder fellow of the West
Bengal Academy of Sciences and Technollogy.

Professor Chakrabarti has guided 30 Ph. D
students and 20 post-doctoral fellows and
authored more then 150 original reseach papers
and dgpters in 5 books.
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PROF. DR V. K. F. GUPTA
Presi dent

Section of Physical Sciences

Prof. Dr. Vitthal Kumar Farkya Gupta
obtained Master’s Degree in Physics from
Vikram University, Ujjain, 1961. Later, he
Joined Madhya Pradesh Educational services
and served Govermment PG Science College
Jabalpur, Holkar Science College Indore and
Govt. PG College Mandsaur. Prof. Farkya wes
the first Ph. D of the Faculty of Bgineering of
Indore University, Indore. He wes conferred Ph.
D degree on his Thesis on “Dielectric
Inestaigation of Plase” in the year 1972. Prof.
Farlya later joined Jealpur Uhiversity, Jealpur
as Reader in 1930 ad then Professor in Deptt
of Physics. His research is diversified in the
aress of dielectrics, high frequecy nessuraents,
remote sensing, semiconductor devices, eneryy,
enviromment and biomaterials. Prof. Farkya
guidd 21 students for their Ph. D thesis ad M.
Phil dissertations. He hes publised around 250
research papers and articles in National ad
Intermational Jourmals/Conferences, Synposiun
and Radio Talks in Hindi. Prof. Farkya has a
keen interest in the projects an rural deelqoreant
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He worked as a National service scheme (NSS)
project officer ad took several projects ad
carpleted in the village Doodhiya and Datoda
near Indore. Prof. Farkya was appointed
coordirator for remte sasing goplications for
Medhya Pradesh universities in the year 1985
by Madhya Pradesh council of Science and
Techrnology and R. D. University Jabalpur ard
Govt of Madhya Pradesh. Prof. Farkya woked
in a large nunber of acadamic bodies, editioral
board of “Physics News” for two years (2001-
2002) and selection comittees. He chaired
large number of sessions in conferences/
symposia. Prof. Farkya is associated with ISCA
for the last 0 years or more and worked as a
Recorder in the sessions 2002-2003 and 2003
2004 also Prof. Farkya completed several
research projects anarded by UCC and CSIR.
He is aurrently engaged in develgoment of new
semiconductor devices based on solar energy
for rural developrent.

)

’F.

S.

PROF. P. VI
Presi dent
Section of Plant Sciences

Professor Suraj Prakesh Vi (b- Novermer 8,
1990) received his early education at Awritsar,
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and dotained M.Sc. (Hons. School) and Ph. D.
Degrees from Panjab University, Chandigarh.
He joined his alma mater as a lecturer in the
Botany Department in 1965, and was pranoted
as a reeder in 1979 ad as a professor in 1988.
From 1997-2000, he guided the affairs of the
department as 1ts Chairman. He has been
actively engaged iIn research and development
of Indian orchids. Besides guiding over 30
doctoral students, he has imparted training in
scientific develgoment ad aultivatdon of orchids
to a large number of enthusiasts and
entrepreneurs. His analytical and thought
provoking studies have won him intermational
acclaim as a poineer in Indian orchid research.
He has elucidated the chromosomal basis of
morphological diversity, identified cytogeretic
and morphogenetic trends of evolution and
brought out the importance of mycorrhizal
endophytes In conservation related progrars in
orchids. His findings have highlighted the
significance of weakly developed barriers of
reproolctive isolation; an inoui ke medhenisn for
conservation and modification of genomes;
inherent polyenbryonic potentdal of orchid seeds
ad their ability to germinate before reaching
maturity; and dependence of owle developrent
on polliration stimulus In these plants. These
findings have a direct bearing not only iIn
tracing the evolutionary history of orchids but
also In furthering their ecoonic potential . The
micro-propagation tedniques developed by him
have been widely adopted and are consiidered to
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sere as starting point for future Inestigatias
in orchics. Prof. Vij’s publicatios (75 pgoers
and 4 books) have been well received ad cited
frequently in achid Iiterature. His bodk “Biolayy,
Conservation ad Qulture of Orchids” is widely
cosicerad as an excellent referral work. Prof.
Vij has travelled abroad extensively for
consultation and research. He has been a
Keynote/Guest Spesker and Chailmen at several
intermational Orchid Conferences/Synposia, ad
hes contributed to the growvth and develgpment
of orchid science as menter of several scientafic
bodies including the Orchid Specialists Group,
Species Survival Comission, IUN, and Asia-
Pacific Orchid Main Committee. He is an
elected Fellow of the National Academy of
Sciences, Punjab Academy of Sciences, and
Linmaean Society. He is also Vice-President,
Intermational Society of Plant Morphologists.
Prof. Vij waes invited to joint the National
Research Centre on Orchids, Pakyong, as the
Founder Director. He is the Founder Secretary
of The Orchid Society of India, ad editor of
Soecity’s publications-The Joumal of the
Orchid Scecity of India and Orchid News. In
recognition of his cotributios to the art ad
science of orchidolagy, a gaudrigeneric hybrid
(Potinara Suraj Parkash Vij) and a natural
species (Liparis esspeevijii) have been naed
after him. Most recently, he hes been coferred
with “The Life Time Achievement Award” by
TOSI.
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KNOW THY INSTITUTIONS
ALL INDIA INSTITUTE OF HYGIENE AND PUBLIC HEALTH, KOLKATA

Tre All Irdia Institute of Hygiee ad Rblic
Health (AlIH & PH), Kolkata, a pioneering
orgenization of the Covermrent, wes established
on 30t Decarber 1932 with the assistance of
Rodkfeller Foudktion. It is, in fact, the oldsst
sdool of Rblic Halth in the SouthEast Asian
auntries devoted o Post-gradlate Teeching ad
Research iIn various disciplines of heath
intelligence ad health sarvices. The Irstitute
was mandated for development of human
reaurcss in tre field of polic health, vwhich It
aanes o puse s a leder. e Instatute is
also entrusted with the responsibility of
uderteking varios ressarch projects pertaining
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to pblic health sstens In tre cantry. 1t plas
a key role In advisirg varioss health messures
to antat public health crises that arise fran
tie o tie. It is alo te ohl agnization far
adninistering Yellov Fever Vaccire.

Tre chief dyjectives of tte Irstitute are :

(@ To develq health maponer by providing
post-gradlate training feciliies of the higest
Orthr.

() To codct ressarch directsd tonards the
solution of various problems of health ad
diseases In the comunity.

© To udkertake fudarental ad goeratiosl
research to develop methods of optimum
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utalization of health resouraess ad gplication of
the findings for protection ad pranction of
health care servicss.

The Institute has 11 academic departments
ad 2 field practice aress at Urken Hallth Gntre,
Chetla, Kolkata and Rural Health Unit &
Training Care, Singur, Dist. Hooghly. Under
tte aggis o tree dgartrents ad field practice
units, various training courses camplemented
with edaustive field prograns and workshops
are conducted by highly qualified and
eqeriaad teaching facultdes. To cater o the
rexks of the studats, faoulties ad otter usars,
tre Irstatute also maintairs a referee library
especially oan health sciaoss. wo hostels, ae
for men ad aother for ladies, are located In
tre vicinity of tte main builldirg of tre Irstitute
to accomodate students & guests. Another
hostel is also located at Rural Health Unit &
Training Centre, Singur for this purpose.

Also, the Intermatioal Agencies like WHD,
WNICEF, ICEF, UNDP provided funds to this
Irstitute t© carry aut varios projects/research
actvities in Rblic Health & Hygiere fran time
O tre.

ACADEMI C

The Acadamic record of tre Irstitute is quite
good and significantly encouraging. The
perfomane of the studats for tre last acadamic
year ad alhost similar perfomence for te pest
periad indicates auperb academic excellece ad
efficiey of tre Istitute. Tre Institute, an te
average, registered a record sucocess rate of
students by about 83%. This has been made
possible by providirg the best training & teachig
faciliies o Its stuhts with tte assistae of
vell qualified & highly eqerienced inthouse
faculty through Its academic departments ad

EXCELLENCE
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the field practice inits. To easure the acadkamic
ecellexe ad © inproe tre qality of teechirg
stadard, rquted eqarts in the area of public
health are also Invited as guest lecturers ad
help students familiarise with current
develgoment therin. In the current academic
E=ssin 120 studerits ware adnitted in differant
educational programmes being conducted by
tre Institute. In tte lest anal eaninetion for
which resulits are plblided, in all 12 stuonts
appeared in the examination of the various
oourses, aut of which 116 students pessed aut
suocessfully. This amouits o a suoeess rate of
nearly 83%, which indicates a commendable
academic achievement of the Institute.

MAJ OR ACTI VI TI ES

Tre Irstitute, as ae of the mgjor actavitties,
organized various training programmes/
workshops/seminars/training caps etc. in the
aurrent periad to fulfall its nadcate tonards
developrent of specialised manponer in the
area of haalth ad hygiere. Several nulapunose
ressarch projects rellatad o tre solution of verias
prablars of health ad diseeses In tre comunity
sponsored by Central GCovt., State Covt. ad
soe ratical & intermatical orgenizatdas vere
also caried aut by tre Irstitute. Sore of these
activities ad significatt achieveraits theren
that took place In the year 2004-05 are
highlighted below.

TEACHI NG

During the periad utker reviey, the Irstitute
wes engaged In conducting one MD course In
Comunity Medicine, ™o nmester degree courses
(MEPH & MVPH) and seven post graduate
diploma course (DPH, DMCW, DIH, DPHN,
DHE, Dip-diet & DHS) ad several short-term
origttation ad traimg courses. The students

AND TRAI NI NG ACTIVITIES
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care fran varioss parts of India. This is the
only Institute in India which provides multi-
professiaal health trainirg fecilities for \erias
disciplines such as doctors, aginesrs, nursss,
rutritionists, statisticias, daogrgders, social
scinsts, epichmiolagists, miao-biolaists ad
other allied health professioals. The varying
training needs were met by providing basic
essmtials relatirg o differet disciplines thrach
gopropriate teaching methods. Guest lecturers
vere also invited fran amogst the eqearts in
the varios brandes of health sciences.

FIELD PRACTICE UNITS

Two Field Practice Units viz. Urben Health
Catre, (hetla, Kolkata ad Rural Health Unit
& Training Centre, Singur, Hooghly (W.Bergal)
are operating very smothly uder the direct
antrol of AlIH & FH. Besides tre field practice
srvicss offered o the studeits of AlH & FH,
tre field wits are alo provding ecellat dinic
besd preventive, prootive & arative servicss
to the comunity. The Rural Health Unit &
Training Gater at Singwr covers a pogulatian of
0.0 lads (gyrox.) aosistrg of & villagss,
whereas the UHC, Chetla, Kolkata covers a
population of ebout 1.18 lakds soreed over an
area of 3.9 5. Kis. The Cenre at Singur also
provides health care services through Its o
Primary Hleath Certers and four Sub-centers.
Both the field units are also canryirg aut studies
and organizing workshops on health related
agects.

L1 BRARY

Tre Irstittie s raag a lae refaee liay,
which offers excellent services on health
infomation ad otter related natters for varias
users. It oocopies a wnique position in the
acackmic ad pramecautical circles of the city.

SERVI CES
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Tre library sernvicss are provicdd to the stuonts
& faaulty of this Irstitute ad otter educaticel
institutions In ad aroud. A vast nunber of
clientele comprising pharmeceutical comunity,
Covt. officials, studaits, ressarch sdolars fran
differant collees ad ininersities & educatiael
Irstitutics visit tre liay to hae teir requrd
inffomatdon. The Library is havirg about 16,000
books and 35,000 jourmals. The stodk of the
library is aorstantly beirg enlarged ad evided
every year by acguistion of books & jourmals,
periodicals, etc. During the reference period
about 450 bodks, 5 reports have been addd ©
the stock of the Library. About 72 jourmals
including Glooal Rublicatios of WHO, British
Medical Jourrals, JIVS etc. are auratly being
subscribed by the Library. With a view to
ensuring better ad effective servicss o te
s, the saviass system of tte liiary s beig
mocemizad with tre help of the state-of-the-art
fadilities. Tre wark in this direcion is goilg an
very soothly and speedily.

| MPORTANT ACTI VI TI ES

As a nodal orgenization for adninistering
Yel | ow Fever Vaccine, this Institute
vaccinated 330 persons fran 1st January
2004 to 30th November 2004. The
Instatute also carried out pathological,
bacteriological & chemical tests of
idividal ad vater as ad wen sittation
demanced. As an HIV suneillance centre,
the Institute al<o tested FHl saples fran
different categories of individuals for
detection of HIV. In addition, 29 vater
saples have been processed aut of which
74 were foud fit for huren cosunption.

The Department of Preventive ad Social
Medicire of this Institute Is recogissd as

q
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WHO collaborating centre for Disaster
Preparedness and i1t conducted several
educational and research activities iIn
ool laboration with the State Govermments
of the North Esstem states.

Tre Instatute thragh tre faaulty ad staff
members continues to support various
national/intermational health ad family
welfare programes. It is worthwhille
mention thet like the previos years, the
Department of Public Health Nursing
facilitated the dosenvance of the World
Bresst—feading Week during the farst wesk
of August 2004. On the occasion, the
department organized eight interactive
sessias with mothers of rural comunity
on breast feeding awareness, problems
ad solutions including health play/role
play by the Nursing persomel on the
theme—Breast feedi ng in a dobalized

Wor | d—+or peace and justice.

Tre Irstitute also coducted the follovirg
progranmes for the benefit of the
caomunities.

Health Educational Intervention formental
health promotion inaRural area inWest
Bengal from 24th March to 26th March
2004.

BExhibitionon“BxclusiveBreast Feeding—
The Gold Standard’” at Rhu & Tc. Singur on
26th August 2004.

“Bmponering comunirties—Participatory
Techniques for Conmunity-Based Pro-
gramDevelopmentatBarajori . Ghatshilain
East Singbhum. Jharkhand in CDP area of
Bharat Sevashram Sangha and Union Min-
istryofTribal Affairsforabout 9000 primi-
tivetribal population 28th&29th Auguest,
2004.
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Community Initiative for Breast Cancer
Anareness. Acol laborativeeffortofthe
Deparment of Health Education. AHH &
PH and IMA Kolkata INAUGURATED on
15th October 2004.

The Institutealso rendered consultancy ser-
vices and provided technical guidance in
theareas of PublicHealthandHygiene at
various forums through representations of
1'ts faculty members invarious regional,
nattional & intermational conferences/vork-
shop/seminars, etc. as resource personsor
experts. Inmany of such forums. Al IH&PH
Tacultyandorganizational structuresvere
acknowlledged by concermed Organiization
andAssociation.

Withaviewto enhancing the efficacy and
the academicexcel lence of the Institute,
rational ly& intermational ly reputedexerts
intheareaofpublichealth, eninentvisiting
professorsandscientistswerealso invited
toshare the informationwith the facultyard
studentsofthe Institute. Itisworth-men-
tioning that Hon”bleMinister of Health&
Family\elfare. Dr. ARamdossvisited this
Instituteandhedveryfrurtful discussions
with the faculty on 5th August 2004. The
HonblleMinister appreciated thekey role
ofthe Instituteand itsvalusblecotribution
inthematter of promotionofpublichealth
and hygiere.

The curriculafor the courses offered by the

Institute hesbeenupgradedand revised tosuit the
ever-growing needs of the cominity & change
and advances in science & technology ..

For Further Details:

Director

Al'l I'ndialnstitute of Hygi ene and Public Health,

C. R. Avenue, Kol kata - 700073. Tel :

2241-3954
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Dat e

24-27 January
2006

28-29 January
2006

2-3 February
2006

10-11 Feburary
2006

24-25, February
2006

Topi c

Intermattional Conference &
workshop on 1nnovations and
chal | enges in Bi o-Technol ogy =
BIOVISION-2006

Cremnai.

Nineteenth Natioral
Convention of mtallurgical
and Materials Engineers on
‘Emerging Technol ogies in
Iron and Steel -nmaking” :

Ranchi

National Symposiun on
Bi ot echnol ogy and | nsect Pest

Management

Chennai

National Conference on
Intelligent Integrated control
and aut omati on,

Coi mbat ore

Seminar on Aternative
Sources of Energy and Quality
Power —-Vi si on 2020

Jai pur

305

Cont act

Organi sing Secretary

Departrent of Industrial
Biotechnology, BIHER

173, Agaram Road, Selaiwur,
Chennai-600073, Tamilnadu.

E-mail : biotech bharah@yahoo.com

The Honorary Secretary
Jharikdand State Centre

IE1, Engineers” Bhaven,
Nepal Kothi Campus,

Ranchi 834 002

e-mail : ieirachi@yahoo.co.in

Dr. S. lgnaci nmuthus,

Director, Emtomology, Research
Irstitute.

Loyola College, Chennai-6000034
E-mail : eri_lc@hotail, com

Ms. M Sundaranbal .

Organizing seretary, Coinbater
Institute of Tedrology Caim beter 641014
E-mail - 1ica 2006 @yahoo.co.in.

The Honorary Secretary,
Rajestten State Gentre, [EN,
Gandhi Nagar, Tonk Road,
Jaipur 302 015

Eail - ieijprésth.ret
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Dat e Topi c Cont act
17-19 May 12th IFAC Symposium On information INCOM 2006 Secretari at
2006 Control Problems in Manufacturing, Eoole, Natiomale Supérieure
“ Sai nt- Eti enne, France. des Mines de Saint-Etieme
158, cours Fauriel-42023
Saint Etienne-Cedex 2- France
E-mail : incom06@emse. fr
20-23 Jure Hth Intemational conference on Prof. Daniel Sheu
2006 Conputers Industrial Engineering, Program Chair,
Taipei, Taiven Associate Professor of Dept. of
Industrial & Bgineering
Management National Tsing Hua
University
E-mail : dsheu@nthu.edu.tw
18-20 Jduly 10th Intemational Cogress On Insurance  AFl  Leuven Research Center
2006 Mat hematics and Economi cs, Katholieke Universitet Lewven
Belgium Naamsestraat 69
3000 Leuven, Belgium
E-mail - 1me2006@kuleuven.be
a (ANSWERS TO “DO YOU KNOW?”)%
Al. with their fest
A2.  Approximately 100 billion tons.
A3. A cow can climb but cannot go down.
AA. Apout 200 metres.
A5.  In plaret Neptire.
A6. 510D hitres....
A7. Assuming 18,000 steps a day and an age of 76-77, 1t cares t 2.5 million kn 1.e 5
roundtriips of the world.
A8. Louise bromn.
- /
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S & T ACRCSS THE WORLD

Bl O NFORMATI CS

According to many perceptive obsenvers of
the tedrolagical soere, the present century IS
ooing 1o ke the cattury of bioinformatics, where
biotechnology interacts with information
tedhology, ad Sikkim State appears to have
grasped the seminal role thatt biotedyology iIs
ooing to play in future.

Sikkim State i1s exogptionally rich in flora
and fauna and the Sikkim Biotechnology
Information System (BITS) has been set up by
the State Govermment as a distribution network
in the field of biotechnology and molecular
biolagy. It hes developed a web besed data bese
ocovering the taxonany, distribution, econamic
inportance, etc. of a wide variety of flora ad
faura in the State. This databese willl be exdtaod
1o otrer fields in the girere of biotedolayy N
due oourse.

(State Council for S & T Sikkim June
2005)

SCI ENCE- DRI VEN

Till recently, aoputers were besically sciee
driven and machines with names like ENIAC
and MANIAC. These ran on vacum tubes, filled
up large spaces, and were designed mainly to
ohe sciattfic prdblers. However, that era wes
sortdived, ad with the advent of RC’s desktos
and laptops, far nore ponerful mechines have
care into the market.

SUPERCOMPUTER

These machiens are not optimised for
scientafic aoputing as treir gplicatians do ot
access memory the same way that scientific
goplications do. Indeed it hes been foud that
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even the abillity of present day superoomputers
0 canry aut scientafic goplicatias is drgping
Stestiily.

Such problems are, honever, not faced by
the Japanese custom-designed supercomputer
alled Earth Sinulator with 1ts scientafic goeEars
principally from Japan’s Marine Science and
Technology Certre and contributing camputer
vendors (led by NEC Corporation, closely
ool laborating to build a machine optimized to
investigate geosciences and environmental
questions on a glooal scale. This computer is
capable of performing 35.6 teraflops (35.6
trillion geeratias per se0d) ad is alost five
tines faster tren the rext festest mechire. It hes
inspired computer scientists to have a closer
lodk at the role of syper conputers In science.

(Sci ence@er kel ey Lab, Mar 31, 2005)

LUMI NESCENCE FOR
SUSTAI NABILITY

SAFETY AND

EviroGLO Terrazo surfaces offer desigrers
and architect a chic new gption to corbine
safety with sustairebility.

Through a proprietary proosss, post-consurer
glass coated with luminesoent paint is crushed
into srall piecss with virtually o sharp edoes.
Mixed into an epoxybinder, the result is
enviromentally friendly ad dazzling gloan-in-
the-dark Terrazzo. Non-toxic and non-
radioactive, photo luminiscent EnviroGLO

Terrazzo darges by eoosure to light, ad if all
porer fails, it gloas in the darke

Responding to the World Trade Centre
Building Code Task Force recommendations,
New York”s new building codes now mandate
photo  luminiscent glov-in-the-cark markings for
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exit doors ad stairs in all buildings oer 75 fest
tall. Bvirdd 0 Terrazzo flooring ad stairs can
add to the safe exit patras ad enployess fram
buildings trat have just lost poner.

June 21,

(Envi roGLAS Products, 2005)

EXPLORI NG PROTEI N UNI VERSE

Based on the total number of knomn life
foms an earth, It is estimated that there are 90
billion differat types of proteirs existace, ad
it is possible that the protein universe could
hold meny trillias more.

Scientists have been at their wit’s ed

identify the most pramising regions to locate
these proteins but now a 3-D map has been
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prepared thet brings order to the protein uninverse
through a managesblle organization.

This protein structure space mgp has been
prepared an the besis of the distribution in 3D
space of the 1898 unique protein structures.
Proteins with similar structures ad functions
are clustered together In the mep. Where the
structure of a rew protein is idnafied it ean ke
placd in the goprgoriate location on the mgp t©
reeal Its reigiours ad its eolutaary history.
This information is then used to predict the
protein” fucto. It is belieed that this mgp is
tre best amilable metiad at present for pradicting
the functions of new proteins whose functions
cannot be predicted from their amino acid
seguence infomation or structural similarity.

(Berkl ey Lab, Apr 18, 2005)
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SUMMARY OF PROGRAMMES
93"¢ | NDI AN SClIENCE CONGRESS January 3-7, 2006
Theme Integrated Rural Devel opnent Science and Technol ogy
JANUARY 3, 2006 JANUARY 4, 2006 JANUARY 5, 2006 JANUARY 6, 2006 JANUARY 7, 2006
TUESDAY WEDNESDAY THURSDAY FRI DAY SATURDAY

9:30 am -12:45pm
| nauguration by
Hon’ bl e
M nister of India
Award Lecture -
Amartya Sen

Nobel Laureate
(Main Pandal)

Prime

8:45 am — 10:45 am
Public Lecture II1
(Main Pandal)

MS Swaminathan

Speci al Lecture |

(Main Pandal)

Richard R Emst

Nobel Laureate

11:00 am — 1:00 pm
Plenary |

Science & Disaster
Management

Panel |

Global Science & Rural
Development in the
SAARC Region

Plenary 1|1

Protecting ad
Prospecting of
Bio-diversity and Agri-
dnarsity

10:00 am orwards
Group Meeting |

NGOs, Panchayat Raj

I nstitutions,
and Public
Group Meeting Il
Medi a Perspectives of
Rural Devel opnment

Farner s

10:00 am — 11:15 am
I naugur ation of the
Programme by H.E.
President of India

(Vain Pandal)

11:30 am

| naugur ation of

Nat i onal

Virtual Congress by

H E. President of India

(Vain Pandal)

8:45 am — 9:30 am
Speci al Lecture 1|1
(Vain Pandal)

PM Bhargava

9:45 am — 11:45 am
Plenary 1V

Rural Erergy

Plenary V

Health, Senitation ad
Communiicable Diseases
Plenary VI
Rblic-Private ad
Academia-Industry
Partrership

11:45 am — 1:15 pm
Award Lectures (Main
Pandal)

- Raj Kristo Dutt Mxrorial
Award Lecture

- BC Guha Memorial
Award Lecture

Panel IV

Sustainsble Water
Seaunity

10: 00 am onwards
Speci al Session |1

Open

Access

8:45 am — 9:30 am

Speci al Lecture IV
(Main Pandal)

David Hekkel

9:45 am — 11:45 am
Pl enary VII

Rural Education
Knowledge and Skill
Empowerment
Plenary VIII
Hamessing Frontier
Sciences/Techrologies
Plenary IX
Management of Climate

and Environment

11:45 am — 1:15 pm
Panel VI

Centenary of
Agriaultural Education
in the Sub-Continent
Panel VI

Women Empowerment
Panel VIII

Sustaineble Livelihood
(off-farm and on-farm
employment)

1:00 pm — 2:00 pm
Lunch (Food Court)

1:00 pm — 2:00 pm
Lunch (Food Court)

1:00 pm — 2:00 pm
Lunch (Food Court)

1:00 pm — 2:00 pm
Lunch (Food Court)

1:00 pm — 2:00 pm
Lunch (Food Court)

2:00 pm — 3:00 pm
Public Lecture I (Main
Parcal)

CNR Rao

3:15 pm — 4:15 pm
Public Lecture Il
(Main Pandal)

RA Mashelkar
4:15 pm — 4:45 pm
Tea Break

4:45 pm — 6:00 pm

Interface between

Nobel

Laureates, World Food
Prize Awardees,

Nati on Buil ders,

Em nent Scientists and

Young Scientists (Main
Parchal)

7:00 pm — 8:30 pm

Cul tural Programme
(Main Pandal)

8:00 pm — 9:30 pm

o nner (Food Court)

2:00 pm — 5:00 pm
Sectional Sessions (Ag.
Colle)

Round Table |

Sci ence Col | aboration
between India and EU-
7" Frame Work
Programme for
Research and
Technol ogi cal
Devel opnent
Denonstration

and

5:15 pm — 7:15 pm
Panel |1

Gldal inftdatives O
address Millenium
Goals — Hunger,
Poerty Alleviation,
Global Food and
Nutrition Seaurity
Plenary |11

New Biology/New
Biosciences

Panel |11

Coastal Zore
Management

8:00 pm — 9:30 pm
o nner (Food Court)

2:00 pm — 5:00 pm
Sectional Sessions (Ag.
Colle)

Speci al Session |
(APARD Audi . )

M ssion 2007 Every
village -

A know edge centre
3:00 pm — 4:00 pm
Interaction of Children
with H E President of
I ndi a

5:15 pm — 6:15pm
Public Lecture 1V

RA Chidambaram

6:15 pm — 7:15 pm
Public Lecture V
Wangari Mathai
Nobel Laureate

7:00 pm — 8:30 pm
Cul tural Programme
(QVain Pandal)

8:00 pm — 9230 pm
oinner (Food Court)

2:00 pm — 5:00 pm
Sectional Sessions (Ag.
Collee)

2:00 pm onwards
Forum Meet i ng
Forensic Sciences and
Soci ety

2:00 pm — 4:00 pm
Panel V

\Water : Biophysical and
Socio-Economic
Dimensions of Rural
Food Security in the
developing countries
5:15 pm — 6:15pm
Public Lecture VI
(Vain Pandal)

Dr. N.Jaya Prakash
Narayan

6:15 pm — 7:00 pm
Speci al Lecture |11
(vaiin Pandal)
Ulrich Kopke

7:00 pm — 8:30 pm
Cul tural Programme
(Vain Pandal)

8:00 pm — 9230 pm
oinner (Food Court)

2:00 pm — 5:00 pm
Sectional Sessions (Ag.
Colle)

5:30 pm — 6:30 pm
General Body Meeting
(Main Pandal)

6:30 pm — 7:30 pm
Val edi ctory

( Main Pandal)
8:00 pm — 9:30 pm
oinner (Food Court)
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LI BRARY SERVI CE
The I ndian Sci ence Congress Associ ation
14, Dr. Biresh Guha Street, Kol kata-700 017
The library of the Indian Science Congress Association subscribes the folloving Indian and
Foreign jourrals.

I ndi an For ei gn
Qurrent Science Ambio
Down to Earth Arerican Scientist
Food & Nutrition World Endeavour
Indian Jourmal of Bqoerimental Biology Interdisciplinary Science Reviens
Indian Jourmal of Biodhemistry ad Intematioal Studies in the Phillosophy of
Bigohysics Science
Indian Jourmal of Marine Sciences Jourmal of Enviromental Planning and
Pramana Management
PTI Science Service Nature
Science Reporter Netural History
New Scientists
Policy Studies
Science

Science & Society
Social Choice ad Welfare
Technology Analysis & Strategic Management
Tropical Scienee
In addition to those subscribed aove, the folloving jourmals/ensletters are also received by the
Library in exdhange of the Association’s jourral “Bverymen’s Science” -

Chemecology JIMA

CSIR News Nattural History (Bovbay)
DRDO News Science & Qulture
Envirommental Anareness Soices India
Envirommental Health Perspectives University News

Gana Darpan WMO Bulletin

Gyan Bigyan WISTA

IASSI Quarterly

INSA News

Indian Jourmal of Physics

The Library is goen to all categories of menber of the Association as well as sdool, ocollege ad
university teachers on all weekdays (except Saturday, Sunday and holidays) fran 10.00 a.m. to
5.30 p-m.
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WA RIE w0d e
14, e Prim qy Fr, S 700017, W

THE INDIAN SCIENCE CONGRESS ASSOCI ATION
14, Dr. Biresh Guha Street, Kolkata-700017, INDIA

Telephone - 0091-33-2247-4530/2240-2551 Fax 1 91-33-2240-2551
Telegran - SCICONG : CALCUTTA Email - iscacal@vanl.net
Website - http://sciencecogress.ary

APPLICATION FORM FOR MEMBERSHIP
To
The Gereral Secretary Attech 2
The Indian Science Congress Association Copies
Dear Sir,

1 like t© be enrolled as a Member/Life Mearber/Donor/Sessional Merber/Student Merber of the Indian
Science Congress Association. 1 an sading herewith an anoutt oF Rs......... in paymat of my subscription by
Bark Draft/ChequeMoney Order/Cash for/fram the year 1st Aprill 20....... to 3ist March 20........... 1 wauld
like t© have reprint of procesdings of the folloving Sectios (Plesse tidk ay ae)

SECTIONS
1 Agriaulture ad Forestry Sciences 9 Materials Sciece.
2 Animal, \eterinary ad Fishery Sciences 10. Mathamatical Scienoss (including Statistics)
3 Anthropological and Behavioural Sciences 1. Medical Sciences (including Physiology)
(including Archaeology and Psychology & 2. New Biology (including Biochemistry,
Educational Scienoess) Biophysics & Molecular Biology and
4 Chemical Sciences Biotedmology)
5 Earth System Sciences 13. Physical Sciences
& Bgineering Scienoss 1. Platt Sciacss
7. Bwviromental Sciences
8 Information and Communication Science & Yars faithfully.

Techrology (including Corputer Sciences) ’

Date - Sigrature)

Nare (in block letters) :
Academic Qualificatios :
Desigation :

Address for Comunication :

(including State, City/Toan and Pin aoce)
Phore no. & e-mail

Note : ® All Money Orders, Bank Drafts, Cheques, etc. should be drawn in favour of Treasurer , The Indian
Sci ence ngress Associ ation. A Bank Charge of Rs. 70/- is to be added to the subscription anount,

if paid by an outstation chegLe.
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Terns of Menbership and Privil eges of Menbers :

Membership of the Association is open to persons with graduate or equival ent acadenic qualification and
interested in the advenoarent: of science in India.

1

nenber @ A person willling to be enrolled as new Menber has to pay an amual subscriptionof Rs. 200/-
(for foreign * U.S. $ 50) anly, alag with an adnission fee of Rs. 5/~ (for foreign U.S. $0) only. The
amual subscription of a Marber shall becore due t© on the 15t Aprill of each year. Ay ae who fails ©
pay the subsCription on o before the 15 Juy N ay year shall lose the right of woting and/or holding any
office of tre Association for that year. A Menter failing to pay the amual subscriiption by the ed of March
of the folloving year shall csese to be a Marber.

Menbers may cotribute pepers for presantation at the Science Cogress. They willl receive, firee of aost,
reprint of the Proceadings of the Session of any ae section of their interest ad also the binorithly _jourmal
of the Association “Bverymen’s Science”.

Sessi onal Menber : Sessional Marbers are those who join the Association for the Session only. They may
contribute papers for presentation at the Science Congress and receive, free of cost, reprint of the
Proceadings of the session of any ae section of their interest. A Sessiaal Menber hes 1o pay subscription
of Rs. 250/~ (for foreign U.S. $ 60) anly.

Sudent Menber : A person studying at the undergraduete/postgraduate level may be enrolled as a Student
Marber, provided his/her gplication is duly certified by the Principal/Heed of the InstitutiavDepartnent.
He/She may contribute papers for presentation at the Science Congress, provided such papers are
comunicated through menbers of the Association. The subscription for Studentt Membership isRs. 100/~
(Tfor foreign U.S. $50) anly.

Life Menber : A Member may compound all future annual subscriptions by paying a single sum of
Rs. 2000/- (for foreign U.S. $500) onlly. Any person who hes been continuously a marber for 10 years
or more, shall be allored a reduction in the aompounding fee of Rs. 5V~ for every year of such nenbership,
provided that the aorpoundiing fee shall not be less then Rs. 1,200/~ (for foreign U.S. $12.50 ad U.S $300
respectively). A Life Menber shall have all the privileges of a menber during his/her lifetine.
Institutional Mnber : An Institution paying a subscription of Rs. 5,000/~ (for foreign U.S. $ 2,500) anly,
can becore an Institutioral Merber of the Association. 1t shall ke eligible o nominate oe person as iits
represantative o atted Arual Session of the Science Cogress. An Instatutianal Menter Shalll be elligible
o receive, free of cost, a copy of the Anual Science Congress Session as also a copy each of the
Association’s jourmal “Bvenynen’s Science”.

Donor = Ay person paying a lurp sun of Rs. 10,000/- (for foreign U.S. $ 5,000) only, can becore a
Donor of the Association. An inovioun bonr shall have all the rights and privileges of a Member
during his/her lifetime. An Institution paying a lup sum of Rs. 50,000/~ (for foreign U.S.$5,000) onlly,
can become an insntun v oonr OF the Association, which shall have the right to nominate one
person as Its represantative o atted Anual Session of the Science Cogress. An Institutional/IndividLal
Door shall ke eligible to receive, firee of aost, a oy of the aonplete sst of Prooeedings of the Arual
Science Cogress Session ad also the Association’™s jourral “Benymen’s Scienoe”.

® Members of all categories are ettitled to Railway Concession of retum tidket by the same route with such
ocorditions as ey be laid doan by the Railway Board for travel to atterd the Science Cogress Session provided
that their travelling expenses are not bome, even partly, by the Covrerment (Central or State), Statutory
Authority or a niversity or a City Corporation.

@ Merbers of all categories are entitled to reading facilities between 10.00 a.m. t 5.30 p.m. on all weekdays

(exoept Saturdays & Sundays) in the Library of the Association.

* A Foreign Menber nmeans one who is normally resident outside India
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