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On 15 August 2007, we completed
sixty years as a free nation.

Looking at the growth and achievements
of our country during this period, one
cannot but experience a sense of pride
and triumph. This is understandable
when one considers India’s institutional
stability and the economic success in the
past one and half decades. Democracy,
information technology, and a world-
class corporate sector have been the
principal elements that have made India
a force to reckon with in the world
today. For half a century before
Independence, the Indian economy
registered virtually no growth at all. In
the first three decades after
Independence we grew at 3.5 per cent
per annum. In the next three decades
our annual growth rate went up to nearly
6.0 per cent. In the past few years the
growth rate has been closer to 9.0 per
cent per annum. Surely, this has been a
great and exciting adventure that
transformed our country from a colonial,
agrarian economy into a modern,
industrializing, and knowledge-based
economy – within the framework of a
liberal and secular democracy. How did
it happen? It happened through the
systematic application of science and
technology in diverse spheres of human
activity and liberalization of economy.

During the last sixty years, we have
produced world-class scientists and
technologists,  entrepreneurs,
economists, doctors, journalists,
bureaucrats, and politicians. They have
been instrumental in transforming our

country into a modern resurgent India.
Our life expectancy has gone up from
32 years at Independence to 65 years.
In 1951, we had only 0.339 million
kilometers of roads, today we have 3.38
million kilometers. Our steel production
has gone up by over 50 times and cement
production by 20 times. Our exports
have gone up from a few million US
dollars at the time of Independence to
over 125 bill ion dollars. India’s
achievements in pharmaceuticals,
including in the production of cheap
generic substitutes for l ife-saving
medicines, have made a huge difference
in bringing down the costs of tackling
diseases and epidemics including AIDS.

Let us have a quick look at India’s
achievements in specific areas. The
Green Revolution, initiated by M. S.
Swaminathan, transformed the country
from a food-deficit economy into a food
surplus economy. It was a combined
result of the development of better
strains of wheat and rice and modern
methods and techniques to raise
agricultural production. As a result, the
famines of the kind of the Great Bengal
Famine of 1942-43 have not been
allowed to occur till date, although our
population has grown from 350 million
in 1947 to 1,100 million now. Next was
the White Revolution. At Independence,
there used to be an acute shortage of
milk. Today, we are the largest producers
of milk in the world. This became
possible due to the extraordinary vision
of the milk cooperatives of Verghese
Kurien – the Milkman of India! India’s

programme in nuclear research and
nuclear energy production as
conceptualized by H. J. Bhabha has
made possible the successful utilization
of nuclear energy in power generation,
defence, medicine, and other
applications. The peaceful use of nuclear
energy has earned India the reputation
of a responsible player in this field.

Starting with the modest Nike-
Apache rockets in the nineteen sixties
for the study of ionosphere, and the
Satellite Instructional Television
Experiment (SITE) in mid-nineteen
seventies, we have come a long way in
the utilization of space science and
technology, thanks to the vision and
foresight of Vikram Sarabhai. We not
only make our own sophisticated
satellites for telecommunication, radio/
television broadcasts and weather, and
remote-sensing, but also launch vehicles
that place our communication satellites
into the geosynchronous orbit. It is this
technology on which is based our
ambitious defence programme of
development of a variety of missiles.
The telecom revolution initiated under
the leadership of Sam Pitroda at C-DoT
has brought urban and rural India closer
together. Software technology
programme spearheaded by N. Vittal in
1991 along with the economic reforms
of 1991 laid the foundation for the
software revolution in the country. It
may be of interest to note that India’s
Information Technology exports grew
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Theodosius Dobzhansky
Integrator of Genetics and Evolution

Theodosius Dobzhansky is regarded
as the greatest evolutionist of the

twentieth century. His work with fruit
flies or Drosophila provided laboratory
evidence for Charles Darwin’s theory of
evolution through natural selection.
Before Dobzhansky there had been only
field observation. He thus bridged the
gap between laboratory experiments and
field observations. To understand the
significance of Dobzhansky’s work one
should realise why it was so important
to integrate genetics with evolution.
Charles Darwin’s theory of evolution did
not find acceptance among scientists for
quite some time. It generated scientific
debate not only in Darwin’s own time
but decades afterwards.

Darwin called natural selection
“the preservation of favourable
variations and the rejection of injurious
variation.” But he had no theory of
inheritance to explain the preservation
through generations of the variations on
which natural selection was supposed to
act. This was a missing link in Darwin’s
argument. Gregor Mendel’s (1822-1884)
work on genetics could provide answer
to this. Mendel and Darwin were
contemporaries and they were perfecting
their respective theories more or less at
the same time. However, Darwin was
unaware of Mendel’s work. Mendel’s
work remained unknown to the scientific
world ti l l  1900 when it was
‘rediscovered’ by the Dutch plant
physiologist and geneticist Hugo de

“Nothing in biology makes sense except in the light of evolution,”
Theodosius  Dobzhansky

“His (Dobzhansky’s) contributions to the experimental study of evolution are monumental … His fluency in English, Spanish, and
Russian was legendary. There was his love, kindness and affection for his pupils. There was his love for art, travel and music…He has left
us, but his contributions to Evolutionary Genetics, which shaped the future of biological thought, stay with us eternally.”

  M. R. Rajasekarasetty

Vries (1848-1935) and others.  The
‘rediscovery’ of Mendel’s work led to an
emphasis on the role of heredity in
evolution.

Even in 1940s scientists were not
quite sure what actually drove evolution.

They were divided over the issue. As
we know Darwin’s own answer to this
question was natural selection. Many did
not like the idea. To them it seemed to
be ruthless and without any positive and

uplifting goal. Some of those who did
not agree with Darwin based their
argument on the ideas of Jean Baptiste
Lamarck (1744-1829). They argued, as
creatures used certain body parts in
response to changing environment, they
underwent changes and these changes
were eventually inherited. Some tended
to believe that species evolved in a pre-
determined direction toward a fixed
goal. However, proponents of such
“orthogenesis” views could not put
forward any reasonable explanation of
how this process emerged. Some others
argued that spontaneous, random
mutations or changes in organisms were
actually responsible for the variety of
species and if this were so then natural
selection was not needed.

In the 1930s, scientists working
in different fields started the process
of reconciling the findings of genetics
and inheritance with Darwin’s theory
of evolution and its emphasis on
natural selection. This effort was
subsequently termed ‘Modern
Synthesis of Evolutionary Theory’ or
‘Synthetic Theory of Evolution’.
Dobzhansky was one of the main
architects of this synthesis. It was
demonstrated that mutation, by
creating genetic diversity, supplied the
raw material for natural selection to act
on and so the new synthesis viewed
natural selection and mutation as part
of the same effort to serve the same
goal and not as alternative explanations.

Theodosius Dobzhansky
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Among others who made important
contributions to the development of the
synthetic theory were: Ernst Mayr,
Julian Huxley, George G Simpson, and
G. Ledyard Stebbins.  These scientists
brought together a large body of
evolutionary studies in traditional
biological disciplines as well as in some
emerging ones like population genetics
and evolutionary ecology. The synthetic
theory did not mean simply the
combination of Darwin’s natural
selection with Mendelian genetics, but
it also meant incorporation of relevant
knowledge from different biological
disciplines. By 1950, Darwin’s theory
of evolution through natural selection
was universally accepted by biologists.

Dobzhansky explained how the
evolution of races and species came
about through adaptation. His work on
human evolution led him to define races
as “Mendelian populations, which
differ in gene frequencies.”
Dobzhansky was deeply concerned
about the possible misunderstanding
and misuse by society of the concepts
of genetic variation. He was one of the
signatories of the 1950 UNESCO
statement called ‘The Race Question’.

Dobzhansky was a religious man,
though he did not believe in some of

the fundamental concepts of
traditional religion like the
existence of a personal god and life
after physical death. His religious
belief was based on his conviction
that there is a meaning in the
universe. He tried to bring out the
evolutionary basis of religion in
many of his article. In his famous
essay “Nothing in biology makes
sense except in the light of
evolution”, he argued that
Christianity and evolutionary
biology are compatible. He wrote:
“I am a creationist and an
evolutionist. Evolution is God’s or
Nature’s method of creation.
Creation is not an event that
happened in 4004 BC; it is a process
that began some 10 billion years ago
and it is still under way.” Further

he wrote: “Does the evolutionary
doctrine clash with religious faith? It
does not. It is a blunder to mistake the
Holy Scriptures for elementary
textbooks of astronomy, geology,
biology, and anthropology. Only if

symbols are construed to mean what
they are not intended to mean can there
arise imaginary, insoluble conflicts…the
blunder leads to blasphemy: the Creator

is accused of systematic deceitfulness.”
Further he said: “Biology cannot fathom
whether life may be a part of some
cosmic design. But biology does show
that the evolution of life on Earth is
governed by causes that can be
understood by human reason.”

Dobzhansky was born on 25
January 1900 in  Nemirov, Ukraine,
then part of the Russian Empire.  He
was the only child to his parents,
Grigory Dobzhansky and Sophia
Voinarsk. His father was a mathematics
teacher. In 1910, the Dobzhansky family
moved to the outskirts of Kiev, Ukraine,
where Dobzhansky spent the days of
great social upheaval caused by the First
World War and the Bolshevik
revolution.

Dobzhansky became interested in
biology when he was twelve. In his
school days he was an avid collector of
butterflies. In 1915 he had the chance
to read Darwin’s On the Origin of Species
with one of his friends, which reinforced
his desire to become a professional
biologist.  He studied at the University
of Kiev, from which he graduated in
biology in 1921. Even before his
graduation, he got an appointment as
instructor in zoology at the Polytechnic
Institute in Kiev. He taught at the
Polytechnic until 1924 and then moved
to the University of Leningrad to work
as an assistant to Yuri Filipchenko, head
of the newly created department of
genetics. Filipchenko, who was familiar
with Thomas Hunt Morgan’s work on
Drosophila, had started a Drosophila
laboratory.

In 1927, Dobzhansky moved to the
United States on a scholarship from
International Education Board of the
Rockefeller Foundation. He joined the
Columbia University, New York, where
he worked with Morgan, a major figure
in modern genetics and who had
pioneered the use of fruit f l ies
(Drosophila melanogaster) in genetics
experiments. Morgan was impressed
with Dobzhansky’s ability and so when
he moved to California Institute of

Charles Darwin

Gregor Mendel
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Technology, he took Dobzhansky with
him and offered him a teaching post.
In 1940, Dobzhansky returned to
Columbia University. In 1962 he moved
to Rockefeller Institute (which became
Rockefeller University) and stayed there
until his retirement in 1971.

In 1937, Dobzhansky published
Genetics and the Origin of Species, a
milestone in evolutionary genetics. It
was a cornerstone of the modern
synthesis of evolutionary biology with
genetics. It provides a valuable view of
important l iterature with careful
attention to the underlying principles of
evolutionary thought. The book greatly
influenced contemporary naturalists and
experimental biologists. It helped them
visualize the evolutionary process as
genetic change in populations. The book
defined the theory of evolution in the
following way: “The theory of evolution
arose in the nineteenth century through
generalization and inference from a body
of predominantly systematic and
morphological data. It has furnished a
rational framework for biological
thought. The theory of evolution asserts
that (1) the beings now living have
descended from different beings which
lived in the past; (2) the evolutionary
changes were more or less gradual, so
that if  we could assemble all  the
individuals which have ever inhabited
the Earth, a fairly continuous array of
forms would emerge; (3) the changes
were predominantly divergent, as the
ancestors of the now living forms
themselves were; and (4) all  these
changes have arisen from causes which
now continue to be in operation, and
which therefore can be studied
experimentally.”

Francisco J. Ayala, one of the most
distinguished students of Dobzhansky
commenting on the book wrote:
“Dobzhansky’s Genetics and the Origin
of Species  advanced the reasonably
comprehensive account of the
evolutionary process in genetic terms,
laced with experimental evidence
supporting the theoretical arguments. It

had an enormous impact on naturalists
and experimental biologists, who rapidly
embraced the new understanding of the
evolutionary process as one of genetic
change in populations…The line of
thought of Genetics and Origin of Species
is surprisingly modern – in part, no
doubt, because it established the pattern
that successive evolutionary
investigations and treatises largely would
follow.”

Dobzhansky was a great teacher.
He always encouraged his students and
younger students. He tried his best to
keep himself away from administrative
work. Commenting on these aspects of
Dobzhansky’s personality, Ayala wrote:
“Dobzhansky was an excellent teacher and
distinguished educator of scientists.
Throughout his academic career he had
more than 390 graduate students and an
even greater number of postdoctoral and
visiting associates, many of them from
foreign countries. Some of the most
distinguished geneticists and evolutionists
in the United States and abroad are his
former students. Dobzhansky spent long
periods of time in foreign academic
institutions, and was largely responsible
for the establishment or development of
genetics and evolutionary biology in
several countries, notably Brazil, Chile,
and Egypt.

Dobzhansky gave generously of
his time to other scientists, particularly
to young ones and to students. But he
resented time spent in committee
activities, which he shunned as often
as he reasonably could. Throughout his
academic career, he avoided
administrative posts, alleging, perhaps
correctly, that he had neither
temperament nor ability for
management. Most cer tainly, he
preferred to dedicate his working time
to research and writing, rather than to
administration.”

Dobzhansky was one of the most
prolific scientists. Between 1918, when
his first research paper appeared, and
his death in 1975, he published 568
papers. Several manuscripts remained
unpublished or under publication at the
time of his death. He wrote more than
a dozen books. Among the books that
he wrote are: Heredity, Race and Society
(1946); Evolution, Genetics, and Man
(1955); The Biological Basis of Human
Freedom (1956); Radiation, Genes, and
Man (1959, with B. Wallace); Mankind
Evolving (1962); Heredity and the nature

of Man (1964); The Biology of Ultimate
Concern (1967); and Genetic Diversity
and Human Equality (1973).

Dobzhansky was fascinated with
the evolutionary uniqueness of the
human species; at the same time he
was aware that the danger of his
continuation as  a human species

Hugo de Vries

Jean Baptiste Lamarck
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might come from human’s own folly.
In his  essay,  “Man and Natural
Selection”, Dobzhansky wrote: “The
human species ,  Homo sapiens ,
mankind, is a unique and the most
successful  product of  biological
evolution, so far…Man began his
career as  a  rare animal,  l iv ing
somewhere in the tropics  or
subtropics of the Old World, probably
in Africa.  From this  obscure
beginning, mankind multiplied to
become one of the most numerous
mammals, for there will soon be about
three billion men living. Numbers may
not be an unadulterated blessing, but
they are one of  the measures of
biological success of a species.

“Moreover, man has spread and
occupied all the continents and most
islands, except for the frozen wastes
of  Antarct ica and of interior of
Greenland; he has learned to traverse
seas and oceans and deserts; he is well
on the way towards control  or
el imination of the predators  and
parasites which used to prey on him;
he has subdued and domesticated
many animal and plant species, made
them serve his needs and fancies,
broadened enormously the range of

utilizable food supplies, and learned to
make use of a variety of energy sources.
Modern man no longer lives at the
mercy of the wild beasts and vagaries
of the climate; he has reached a status
where his continuation as a species is
in no danger, except perhaps as a result
of man’s own folly or of a cosmic
accident.”

Dobzhansky was a great scientist,
but his interests were not confined to
science alone.  Ayala wrote:
“Dobzhansky was a world traveller and
an accomplished l inguist  able to
fluently speak six languages and to read
several more. He was a good naturalist,
and never lacked time for a hike in the
California Sierras, the New England
forests, or the Amazon jungles. He
loved horseback riding but practised no
other sports.  Dobzhansky’s interests
included the visual arts, music, history,
Russian l i terature,  cultural
anthropology, philosophy, and, of
course,  science.  His art ist ic
preferences were unsystematic and
definitely traditional. His favourite
composer was Beethoven followed by
Bach and other baroques; he loved
Ital ian operas,  but had l i t t le
appreciation for most twentieth century
music and a definite distaste for
atonalism (of electronic and computer-
composed music, he said that it is only
fit computers to listen to it). In art,
Dobzhansky admired the Ital ian
Renaissance painters as well as the
Dutch and Spanish masters of the
seventeenth century; he appreciated the
French Impressionists but detested
cubism and all subsequent styles and
schools of modern art.”

Dobzhansky died on 18
December 1975 in Davis, California,
USA.
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Amateur astronomers have played a
crucial role in the advancement of

observational astronomy, especially in
the discovery and study of variable
stars,  asteroids,  and comets.  Most
amateur astronomers do astronomy as
a hobby because they enjoy studying
celestial objects. They often observe the
sky using nothing more than their eyes,
but many use portable telescopes and
binoculars. Some even invest in setting
up small observatories in their terrace
or backyards.  In the past amateur
astronomers mostly worked in isolation
and their work often went unnoticed,
except when they discovered a comet,
an asteroid, or a new variable star. It
is only in the past hundred years or so
that amateur astronomy has become an
activity clearly distinguished from
professional astronomy, and other
related activities.

In the past six decades, amateur
astronomy has flourished mostly in the
west, especially in the United States,
mainly because of easy availability of
small optically superior telescopes and
a wide range of observational tools at
affordable price. The availability of
popular astronomy journals like Sky &
Telescope and Astronomy, and hundreds
of popular books on astronomy has also
played a catalysing role in making
astronomy popular among the common
citizen.

In India,  however,  amateur
astronomers face an uphill task. Good
quality astronomical telescopes are
either not available or are prohibitively
expensive, keeping them out of reach
of most amateur astronomers. Good
quality popular books and journals on
observational astronomy are mostly

Amateur

Astronomy

in India

foreign publicat ions suitable for
observers located in higher latitudes
(40°N and above),  while Indian
landmass extends from 8°N to about
38°N. Unfortunately, not many books
on the subject are published in India,
and even a few that are published suffer
from poor production quality and
often, factual inaccuracies.

Another problem amateur
astronomers in India face is created by
widespread burning of biomass as fuel
throughout the country, which makes
seeing conditions in most parts of the
country far from satisfactory. Dirty
skies combined with widespread light
pollution make the work of amateur
astronomers in India, working mainly
from cities, extremely difficult. Unless
you go far away from the city or go to
a hill station, even magnitude-3 stars
remain obscured behind a hazy and
bright night sky. No wonder not much
serious observation is done by amateur
astronomers in India, except for a few
who can avail of observing facilities at
a big observatory like those at Kavalur
and Naini Tal.

These problems notwithstanding,
a few Indian amateur astronomers have
made their  mark by their  sheer
dedication. Radha Gobindo Chandra –
a self-taught amateur astronomer in a
remote village of British India – was
one of the earliest Indian amateur
astronomers to special i se  in the
observation of variable stars. Chandra
was one of the early observers of Nova
Aquilae-3, seen in 1918, but he failed
to communicate his  f indings to
astronomical observatories in Europe
or USA in time. He did not realise the
significance of his discovery and had
taken the brightening of the nova as
merely routine rise in brightness of a
variable star.  In the meantime a
European astronomer E.C. Bower got
the credit of being the first person to
communicate his observational findings
of Nova Aqulae-3 on 8 June 1918.
However, as a mark of recognition and
respect to his findings, Chandra was
offered honorary membership of the
American Association of Variable Star

Observers (ASVSO). He was also
gifted a 6-inch refractor, which is now
located at the Kavalur Observatory.

84-year-old P.  Devadas,  the
current president of the Tamil Nadu
Astronomy Association, is another
Indian who made a name as an
amateur astronomer.  He has
published papers on the igneous and
volcanic origin of  the lunar and
planetary craters, banded structures on
the clouds of Venus, and the nature
and origin of Sun and Moon illusion.
He also did extensive mapping of the
sur face of  Mars.  Though not a
professional astronomer, the Royal
Astronomical  Society,  London,
elected him a Fellow in recognition of
his contributions to astronomy.

Another Indian amateur
astronomer Vishnu Vardhan Reddy,
who started off with the Amateur
Astronomers’ Association Delhi, is
now pursuing higher studies in
astronomy as a graduate student at
Space Studies Department, University
of North Dakota, USA. In July 2002
he discovered an asteroid (number
78118) while observing from
Goodricke-Pigott  Observatory in
Arizona, USA. It is the first asteroid
ever to be discovered by an Indian
amateur astronomer. The asteroid was
later officially named ‘78118 Bharat’,
in honour of  the world’s  largest
democracy.

The Confederation of Indian
Amateur Astronomers (CIAA) was
formed at the 4th All India Amateur
Astronomers’ Meet in Calcutta, on 22
January 1994. The Confederation is
a conglomeration of amateur
astronomers and amateur astronomy
associations from all over India. It has
a scientific advisory committee for
support that is required in its projects
and endeavours.  There are zonal
representatives of  the CIAA
representing Nor thern, Western,
Southern, Eastern and Central India.
These representatives  coordinate
activities in their own region. There
are a lso coordinators  for
observational, instrumentation and

Biman Basu
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popularisation aspects.
According to the Confederation,

the number of amateur astronomy
associations/clubs in India today run
into more than 70. But not all of them
are equally active. Most are at best
dormant groups that exist only on
paper. But a few of them are quite
active and organise astronomy
programmes for the public and carry
out sky observations on a regular basis,
as was seen during some of the past
astronomical events like the total solar
eclipse of 24 October 1995, Mercury
transit of 7 May 2003, the Venus
transit of 8 June 2004, and the total
lunar eclipse of 4 March 2007. The
large public turnout to observe the
total solar eclipse of 24 October 1995
was largely due to the dedicated effort
of some of these amateur groups in
educating the people about eclipses.
In contrast, during a previous total
solar eclipse on 16 February 1980,
despite clear skies people throughout
the country had remained indoors out
of fear of the eclipse.

Among India’s  oldest formal
groups of amateur astronomers is
Jyotirvidya Parisanstha, based in Pune,
Maharashtra. It was established in
1944 by a group of eminent citizens
of Pune, primarily for the spread of
knowledge of astronomy among the
public. Right from its conception, the
Parisanstha has been actively working
for the propagation of astronomy and
the spread of scientific temperament.
The Parisanstha has been arranging
sky shows and lectures, which are open
to everybody who is interested in
astronomy. It also conducts courses on
astronomy basic as well as advanced
astronomy l ike mathematics  in
astronomy, astro-photography and
organises telescope-making workshops
for amateurs.

The Amateur Astronomers
Associat ion Delhi (AAAD) has
members from all walks of life. Most
of them are masters in their own field
and have contributed a lot to the
development of the association. It is
among the few active groups, which

regularly organises telescope making
and astrophotography workshops in
associat ion with the Nehru
Planetarium, New Delhi, where the
Association’s working office is also
located.  It  a lso organises  sky
observation sessions for the public to
expose them to the thri l l  of  sky
watching.

The Astronomical Society of India
was established in Hyderabad, Andhra
Pradesh, in 1972.  At present it has
more than 500 members. The objective
of the society is the promotion of
astronomy and related branches of
science in India. The society organises
scientific meetings, publishes a
quarterly bulletin and supports the
popularisation of astronomy and other
similar activities. The Bulletin of the
Astronomical Society of India  is  a
quarterly journal published in English,
which publishes original research
papers, review articles, reports on
scientific meetings, reports from
astronomical centres, book reviews, and
conference proceedings.

Delhi-based S.P.A.C.E. (Science
Popularisation Association of
Communicators and Educators) is one
of the most active amateur astronomy
groups working in the field of
popularising astronomy amongst the
masses. It is a team of eminent
astronomers, science communicators
and educators, which works for
spreading science and an attitude of
rationale questioning and
experimentation amongst children
through astronomy.

S.P.A.C.E. is a pioneer in
introducing astronomy as a subject in
the form of a regular co-curricular
activity in the Indian education system
at school level. It conducts clubs, courses
and workshops for school students in
various schools. The group has trained
more than 15,000 students in astronomy
and are running astronomy clubs in
around 80 schools in Delhi and its
neighbouring areas, and Jharkhand.

During the transit of Venus on 8
June 2004, which was visible from most
of Europe, Africa and Asia including

India, S.P.A.C.E. organised a project
called ‘Vamana’ for school children. A
transit of Venus observed with sufficient
accuracy from two locations on Earth
allows the determination of the distance
between the Earth and the Sun (also
known as the Astronomical Unit, or
AU). This measure is crucial for
astronomers to know because all other
distance determinations in the universe
ultimately depend on this value. Today
astronomers use other, more precise
methods for the determination of the
value of AU, but involving children to
do the exercise gave them a first hand
experience of making astronomical
measurements. Students from all over
the country participated in the project.

Apart from voluntary amateur
astronomy groups, a few academic and
autonomous institutions India have also
come forward to popularise astronomy.
Vigyan Prasar, an autonomous
organisation under the Department of
Science and Technology, Government of
India, is engaged in the popularisation
of astronomy at national level through
various means. It conducts telescope-
making workshops for school students,
teachers and amateur astronomers. It
also organises programmes on
astrophotography through small
telescopes, night sky watching sessions,
and meteor shower observations. Vigyan
Prasar has been organising special
observation sessions for the public
during solar and lunar eclipses, and
transits of the inner planets, which are
quite popular.

The Inter-University Centre for
Astronomy and Astrophysics (IUCAA)
at Pune, Maharashtra, has been doing
pioneering work in astronomy education
in India at the school level. School
geography textbooks in India carry only
one chapter describing astronomy, all
the way from the solar system to the
expanding universe. In order to expose
students to the thrill and excitement of
astronomy the Centre interfaces with
schoolteachers and amateur
astronomers. It organises workshops for
making sky globes, 6-inch Dobsonian
telescopes, and mini-planetariums. The
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amateur-professional tie-up was fully
utilized during the total solar eclipse on
24 October 1995, when an army of
young observers, mostly school children,
was deployed to trace the path of the
Moon’s shadow in an attempt to measure
the Sun’s radius. IUCAA invites
secondary-school children to spend a
week of their summer vacation working
with astronomers. There is also a
monthly program, on the second
Saturday of every month, of lectures to
schoolchildren; the 500-seat auditorium

overflows on almost every occasion.
To sum up, amateur astronomy in

India still remains a low-key activity with
only a few really active groups.
Considering the vastness of the country
a lot still needs to be done. The efforts
of a handful few active amateur
astronomy groups have no doubt helped
increase awareness of the general public
about celestial events, as seen during
solar and lunar eclipses and transits of
the inner planets in the recent past.
However, if amateur astronomy in India

is to become really meaningful and
contribute to astronomical knowledge at
international level rather than remain
confined to conducting telescope
making workshops and occasional sky
watching sessions, the amateur
astronomers’ associations/clubs need to
devote time for some serious
observations that could lead to new
discoveries, of comets, asteroids or
variable stars, for example. As yet no
Indian has put his name on a comet; it
is time one does.

from US 150 million dollars in 1991-92
to 31.4 billion in 2006-07.

The success stories described
above show that people and Government
can work together to achieve what is
thought difficult, or even impossible.
However, there are many areas which
are sti l l  crying out for immediate
attention. We take pride in our
achievements in the field of literacy. But,
350 million people still remain illiterate.
150 million do not have access to clean
drinking water. Nearly 750 million, that
is, three fourths of our population lack
sanitation. Some fifty per cent of our
children are still under-nourished. Basic
medicines are still not available in
seventy five per cent of vil lages.
Electricity and clean cooking fuel are not
available to large sections of the
population. And, 260 million are still
below the poverty line! What is more,
our agricultural production has not kept
pace with the burgeoning population.
The problem is compounded by the
global warming and the changing
climatic pattern. Over the years,
droughts and floods have become more
frequent in different parts of the country.
We need to understand the monsoons
better. We have made progress in a
number of health indicators, but we still
struggle with diseases and epidemics that
have a bearing on poverty and gender
bias. Further, we shall need to focus our
attention on issues like re-emergence of
infectious diseases due to development
of virulent and multi-drug resistant

pathogens requiring all scientific and
technical skil ls.  We also need to
minimize the exploitation of natural
resources, conserve environment and
ensure sustainable development.

There is no gainsaying the fact that
we need a large pool of scientists and
trained manpower to address and tackle
the issues outlined here. That is the real
challenge. The number of students opting
for science after the secondary stage has
dropped from 32 per cent in the early
1950s to 19.7 per cent in the recent years.
Young students, particularly, the brighter
ones are drifting away from science.
Data of college enrollment in the science
subjects has revealed that, on an average,
about 48 per cent of the students drift
out of B.Sc. courses to join professional
courses. Well, these are the students who
obtain 80 to 90 percent marks at Plus-
Two level! Even those motivated few
opting for science are taught in colleges
which are ill-equipped, have inadequate
library and laboratory facilities; are over-
crowded and poorly staffed. They are also
confronted with outdated curricula and
disinterested teachers.

How did it happen? National
Knowledge Commission in its ‘Report
to the Nation’ observes that in 1950’s,
we created a chain of institutions with
ample resources and moved research out
of the universities. But, we forgot that
there are synergies between teaching and
research that enrich each other. It is the
universities that are the natural hub for
research. It further goes on to state that
it is time to reverse what happened in

the past and make universities as the
hub of research once again as in the
pre-Independence era. Surely, it is not
easy, but the reform of existing
institutions must be an integral part of
our endeavor to transform higher
education. The allocation to education
has already declined in recent years to
about three per cent of GDP against
six per cent recommended in the
National Education Policy. We need to
foster talent and creativity but ensure
that this does not create merely a few
pockets of excellence.

After all ,  today’s science is
tomorrow’s technology, as Professor C.
N. R. Rao says. Our achievements in
the past sixty years have been
spectacular in many areas. However,
we sti l l  have a long way to go.
Tomorrow’s world is going to be
knowledge-based. Fortunately, we are
in an advantageous position. 60 per
cent of our population is under 35
years of age – and innovative and
constructive ideas emanate from the
young minds. Hence, we have the
potential to be the world leader in
tomorrow’s society – be it cutting-edge
scientific research; or development of
technologies l ike the information
technology, nanotechnology, or
biotechnology. Finally, we need to
metamorphose our country into a
nation of scientifically thinking people.
Can we transform this dream into
reality in the next sixty years?

Editorial (Contd. from page  35)

�  Vinay B. Kamble
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� Dr. Yatish Agarwal
e-mail: dryatish@yahoo.com

Knowing Your Risk Score

for Back Trouble

24

With life increasingly becoming a prey
to mechanization and  modern

conveniences, obviating the need for
physical activity; obesity epidemic on the
rise; sick hurry tearing our bodies and
minds; vanity and greed rigging our daily
lives; and social values, positive emotions
and family bonds taking a tumble – the
odds are stacked heavily against our back.

You could disregard these simple
truths and end up being a member of the
‘Bad back club’ or stand watch and resist
the factors that play devil-incarnate for the
back.  Once you recognize the culprits,
take a smart test to check how severely
your back is at risk. If the risk score is
high and your back still hasn’t given you
trouble, you have been lucky. Unless you
like playing poker, it’s time to initiate
active steps to extend its wellness.

Lifestyle and your back
Just as the human life continues to

evolve in the fast-forward mode, a brand
new culture has trapped our bodies and
minds in a mesh of easy comfort, vanity
and greed. The rising living standard has
brought modern conveniences, automation
and distractions of all kinds within easy
reach of a large number of people. This
has made life cool, but it has also brought

in a new brand of lifestyle diseases. Bad
heart, hypertension, diabetes, and obesity
– all belong to this elite club, and a weak
back is their equal member.

The culprits are one too many –
working 24 × 7 in unwholesome
conditions, meeting frequent deadlines,
carrying too much stress, making little or
no time for physical activity, eating
unhealthy food, and the waning social
values. Each conspires to put your back
to shame. The lack of physical activity
wears away the strength of your muscles,
while bottled up negative feelings, constant
closing time, and nervous anxiety tense your
muscles and tire them out. As if that wasn’t
serious enough, you put on excess weight
and enfeeble your abdominal muscles, as
your vanity and greed continues to drive
you towards destination disaster. Before you
know it, it’s already too late. Your body
becomes stiff and inflexible, and muscles
weak. Your back begins to weep in pain.

There is no way to turn back the
tide of time, and you can’t resist the
modern gadgetry and automotives either,
but with a little thought and care, you can
reverse the ills of modern living. Work
towards physical fitness, invest in mental
well-being, build a healthy attitude, eat
healthily, and you might swell the ‘Healthy
back club’. There are several ways to move
forward – many are outlined here, but
what you need most is a change of heart.
Your plan might meet with roadblocks, but
you must try and keep going. For example,
an early appointment at work might keep
you from your daily morning walk.
However, if you were to be committed to
your physical conditioning programme,
you could do several things: take the steps
to the office rather than use the elevator,
walk in the lunch hour, and perhaps, take
a quick walk before dinner.

The stress factor
Stress is a part of life, and you have

no control over many stressful events, such
as the illness of a loved one. Even happy

events, such as promotion at work, birth
of a child, or buying a house, cause stress.
The joy of life lies in exercising one’s
energies, continual growth, constant
change, and enjoyment of every new
experience. It is only if you react negatively
to the daily stresses and strains that you
run into problems.

Yet, many of us woo stress by being
overly ambitious. We strive for material
comforts without understanding their
intrinsic worth and ills, we are vain and
greedy without realizing the harm we do
to ourselves, and we rarely do things that
make us genuinely happy. With family ties
and bonds also succumbing to modern day
pressures, the bastion of family support
has also fallen.

The net result: we feel emotionally
strained, and our bodies and mind suffer.
The muscles become taut and nervous, we

slouch over our desk, droop our shoulders
while walking and care little about how
we carry ourselves. This has a direct
bearing on our muscles, ligaments and
joints making them more susceptible to
mechanical strain. Studies indicate that
nervous stress is a potent cause behind low
back pain.
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Factoring in body build

If you’re tall and thin, be extra
vigilant. Your build makes you particularly
prone to postural strain and back problems.
Be careful about how you carry yourself,
and if you work long hours standing – as
my surgery colleagues do, be careful that
you don’t slouch. If you are a deskman,
and must work long hours on the job, make
sure your workstation is ergonomically
sound. If the chair is short or the table is
low, go ahead and change them. The price
of a bad back is certainly much more than
a few thousand bucks your management
or you might pay to make your
workstation better suited to your physique.

Weighty consequences
If you put on too much weight, you

have a problem. The bulge in the middle
is excess baggage you must carry day in
and day out. Often enough, it also leads
to poor posture. The added weight and
belt size hollows the lower spine, burdens
the spinal muscles and ligaments, throws
the weight of the trunk on the posterior
vertebral joints, brings early wear and tear
changes, shrinks the diameter of the
openings in the spinal canal and puts
pressure on the nerve roots. The net result:
overweight people are at a serious risk of
developing mechanical stresses, strains and
sprains of the back, spondylosis of the
bones and joints, and compression of
nerve roots with sometimes serious
consequences.

If you wish to test where you stand
as regards your weight, check your body
mass index (BMI). BMI is calculated
metrically as weight divided by height (kg/
m2), and it is an excellent measure of how
much fat you carry around your body.

Here is a convenience chart you
could put to easy use. Match your height
on the chart and follow the row across…
till you reach the column with the weight
that’s nearest yours. The top of that column
carries the corresponding BMI rating. A
BMI of 19 to 24 is healthy, a BMI of 25
to 29 signifies overweight, and a BMI of
30 or more indicates serious obesity.

 If you’re overweight, and care for
your spine, beginning today cut down the
calories and take to increased physical
activity. The results may take long to
appear, but they eventually will.

Mechanical stress

Your job could also expose your back
to mechanical stress. Jobs, those involve
lifting and forceful movements, bending

and twisting into awkward positions, and
whole-body vibration (such as caused by
long-distance driving or operating heavy
machinery) place workers at particular risk
for low back pain. The longer a person is
on such jobs, the higher the risk. Thus, if
you’re a surgeon, OT tech or nurse, writer,
librarian, weightlifter, or warehouse
worker, you had better be careful.

Follow a healthy back routine. Keep
fit and trim, train your back muscles and
ligaments, and stick to the basic rules of
how to stand, sit and bend correctly and
lift weight.

Smart test: Draw Your Risk
Score

Here is a simple test. Score for each
of these questions, and you could have an
idea of how much risk there is of
developing a bad back.

Past history
Did you ever suffer backache in the

past? No 0 Yes 1

Body mass index
        Healthy  Overweight       Obesity

BMI 19 24 25 29 30 35 40 45 50

Height Weight (in kilograms)

(cm)

147.3 41 52 54 63 65 75 87 98 108

149.9 43 54 56 65 67 79 90 101 112

152.4 44 56 58 67 70 81 93 105 116

154.9 45 58 60 70 72 84 96 108 120

157.5 47 60 62 72 75 97 99 112 124

160.0 49 62 64 74 77 90 102 115 128

162.6 50 64 66 77 79 93 105 119 132

165.1 52 65 68 79 82 95 109 123 136

167.6 54 67 70 81 85 98 112 126 140

170.2 55 70 72 84 87 101 116 130 145

172.7 57 72 75 86 90 105 119 134 149

175.3 58 74 77 89 92 107 123 138 154

177.8 60 76 79 92 95 110 126 142 158

180.3 62 78 81 95 98 114 130 146 163

182.9 64 80 84 97 100 117 134 150 167

185.4 65 81 86 100 103 120 137 155 172

188.0 67 85 88 102 106 124 147 159 177
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Have you ever been confined to bed
because of severe back pain?

No 0 Yes 2
How you stand

Stand with your back to wall with
your feet 10 cm from the skirting on the
wall and with your head, shoulder blades
and buttocks touching the wall. In this
position is the gap between the wall and
the small of your back greater than the
thickness of your flat hand?

No 0 Yes 1
How flexible your back is

Stand with knees straight and reach
down to touch your toes. If you cannot
reach the ground, let somebody measure
the gap between your fingers and toes. If
the gap is:

• less than 8 cm, score 1
• more than 8 cm, score 2

How strong your abdominal
muscles are

Lie face upwards on the floor. Keep
your feet firmly in place. Now try to bring
yourself up into the sitting position:

i) With your hands folded across
your chest.

ii) With hands clasped behind your
neck and arms parallel to the ground.

Are you able to perform Test (i)?
Yes 0 No 1
Are you able to perform Test (ii)?
Yes 0 No 2

How you deal with stress
When the body is under too much

stress it sends out clear distress signals.
The effect is reflected through bodily
symptoms, changes in mental function,
and emotional behaviour.

While a furrowed fore-
head, tight dry throat, clenched
jaws, increased perspiration,
cold hands and feet, heavy
breathing, pounding heart,
muscle twitches, butterflies in
the stomach, indigestion, con-
stipation and/or diarrhoea, in-
creased urination, fatigue, in-
somnia, muscle aches, head-
aches, chest pain, high blood

pressure, and frequent illness are some
of the bodily symptoms of stress, stress
may also reflect in the form of irritabil-
ity, anxiety, hypersensitivity, sense of
impending danger or doom, anger and
suspicion, slow and muddled thinking,
feeble concentration, indecisiveness,
feeling of lack of direction, insecurity,
helplessness,  hopelessness, defensiveness
and indifference towards things that pre-
viously used to provide pleasure. You may
become impatient, argumentative, bite
nails, grind teeth, wring hands, curl or pull
out hair, tap or pace the floor, overeat,
suffer loss of appetite, withdraw from
friends and colleagues, avoid or neglect re-
sponsibility, suffer a burnout, loss interest
in your job and lose out on family or close
relationships. You may also increasingly
turn to use of alcohol or drugs.

Check out how you feel and score
yourself as under:

Can you cope with your daily
routine without suffering these stress
signs?

Generally Yes 0
Sometimes 1
Rarely 2
Do you take out time to be with your

family?
Generally Yes 0
Sometimes 1
Rarely 2
Do you share your successes and

failures with your family?
Generally Yes 0
Sometimes 1
Rarely 2

Your body build
Are you 178 cm or less? Yes 0
Are you over 178 and thin? Yes 1

Your weight
Is your BMI in the normal range?
Yes 0
Is your BMI between 25 and 29?
Yes 1
Is your BMI 30 or more?
Yes 2

Occupation
Does your job involve repeated

bending, twisting, heavy lifting or load
carrying?

No 0 Yes 2
Does your job require you to

regularly drive more than 160 km per
week?

No 0 Yes 1

Assessing the risk
Now sum up your score to assess

the risk. If it is less than 8 points, you’re
at low risk. A score between 8 and 14
points puts you at medium risk, whereas
a score of over 14 points places you in
the high-risk group.

Your effort should be directed to
keep the risk score at the minimum. A
positive health plan can graduate you from
the high-risk group to the medium risk,
and if you’re firm in your resolve, you
may move to the healthy minimum risk
group.
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MAGIC
MANTRAS to
a Pain-Free
Youthful Back
Authors:
Dr. A.P. Singh
Dr. Yatish Agarwal
ISBN: 81-7480-138-3
• Price: Rs. 395/-

The book gives a detailed roadmap of
back pain management signposted with
the fundamentals: pain control, back
protection, exercise, yogic postures, diet
and, perhaps most importantly, how best
to maintain a healthier lifestyle.

To order please write to:

Director, Vigyan Prasar
A-50, Institutional Area, Sector-62
NOIDA 201 307 (U.P.)
E-mail: info@vigyanprasar.gov.in
Website: www.vigyanprasar.gov.in
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Sky Map for October 2007
North

South

WestEast

Tips for watching the night sky :
(1) Choose a place away  from city lights/street lights
(2) Hold the sky-map overhead with ‘North’ in the direction of
Polaris (3) Use a pencil torch for reading the sky map
(4) Try to identify constellations as shown in the map one by one.

Planet/Dwarf Planet Round Up:
Jupiter: In the constellation Ophiuchus near South

western horizon.
Uranus: In the constellation Aquarius (Kumbha Rashi) up

in the Zenith sky*.
Neptune: In the constellation Capricorns (Makar Rashi) near

Zenith Sky*.
Pluto: In the constellation Ophiuchus above the South

western horizon*.
(* Are not naked sky objects.)

Prominent Constellations: Given below are prominent
constellations with brightest star therein (in the parenthesis). Also
given are their Indian names.

11 October

3 October

19 October

Moon - First Quarter

Moon - Last Quarter

New Moon

The sky map is prepared for viewers in Nagpur (21.090 N, 79.090 E). It includes bright constellations and planets. For viewers south of Nagpur,
constellations of the southern sky will appear higher up in the sky, and those of the northern sky will appear nearer the northern horizon.
Similarly, for viewers north of Nagpur, constellations of northern sky will appear higher up in the sky, and those of the southern sky will appear
nearer the southern horizon. The map can be used at 10 PM on 01 October, at 9:00 PM on 15 October and at 8 PM on 31 October.

26 October

Full Moon

Eastern Sky : Aries / Mesha Rashi, Cetus (Deneb Kaitos),
Fornax, Perseus (Mirphak, Algol), Taurus
(Aldebaran) / Meethun Rashi, Triangulum.

Western Sky : Aquila (Altair), Hercules, Lyra (Vega),
Ophiuchus, Sagitta.

 Southern Sky : Capricorns / Makar Rashi, Grus, Indus,
Microscopium, Piscis Austrinus (Fomalhaut),
Phoenix, Sagittarius / Dhanu Rashi, Sculptor,
Telescopium.

Northern Sky : Camelopardalis, Cassiopeia / Sharmishtha,
Cepheus, Draco, Ursa Minor (Polaris) / Dhurva
Matsya (Dhurva Tara).

Zenith : Andromeda, Aquarius / Kumbha Rashi, Cygnus
(Deneb), Lacerta, Pegasus, Pisces / Meen Rashi.

� Arvind C. Ranade
E-mail : rac@vigyanprasar.gov.in A
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Earthquake Tip-16
How to make Stone Masonry Buildings Earthquake Resistant?
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Behaviour during Past Earthquakes in India
Stone has been used in building construction in India

since ancient times since it is durable and locally available.
There are huge numbers of stone buildings in the country,
ranging from rural houses to royal palaces and temples. In a
typical rural stone house, there are thick stone masonry walls
(thickness ranges from 600 to 1200 mm) built using rounded
stones from riverbeds bound with mud mortar. These walls are
constructed with stones placed in a random manner, and hence
do not have the usual layers (or ‘courses’) seen in brick walls.
These uncoursed walls have two exterior vertical layers (called
‘wythes’) of large stones, filled in between with loose stone rubble
and mud mortar. A typical ‘uncoursed random’ (UCR) stone
masonry wall is illustrated in Figure 1. In many cases, these
walls support heavy roofs (for example, timber roof with thick
mud overlay).

Laypersons may consider such stone masonry buildings
robust due to the large wall thickness and robust appearance of
stone construction. But these buildings are one of the most
deficient building systems from earthquake-resistance point of
view. The main deficiencies include excessive wall thickness,
absence of any connection between the two wythes of the wall,
and use of ‘round’ stones (instead of ‘shaped’ ones). Such
dwellings have shown very poor performance during past
earthquakes in India and other countries (e.g., Greece, Iran,
Turkey, and former Yugoslavia). In the 1993 Killari (Maharashtra)
earthquake alone, over 8,000 people died, most of them buried

under the rubble of traditional stone masonry dwellings. Likewise,
a majority of the over 13,800 deaths during 2001 Bhuj (Gujarat)
earthquake is attributed to the collapse of this type of construction.

The main patterns of earthquake damage include: (a)
bulging/separation of walls in the horizontal direction into two
distinct wythes (Figure 2a), (b) separation of walls at corners and
T-junctions (Figure 2b), (c) separation of poorly constructed roof
from walls, and eventual collapse of roof, and (d) disintegration
of walls and eventual collapse of the whole dwelling.

Earthquake Resistant Features
Low strength stone masonry buildings are weak against

earthquakes, and should be avoided in high seismic zones. The
Indian Standard IS:13828-1993 states that inclusion of special
earthquake-resistant design and construction features may raise
the earthquake resistance of these buildings and reduce the loss
of life. However, in spite of the seismic features these buildings
may not become totally free from heavy damage and even collapse
in case of a major earthquake. The contribution of the each of
these features is difficult to quantify, but qualitatively these features
have been observed to improve the performance of stone masonry
dwellings during past earthquakes. These features include:
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(a) Ensuring proper wall construction: The wall thickness should
not exceed 450 mm. Round stone boulders should not be
used in the construction! Instead, the stones should be shaped
using chisels and hammers. Use of mud mortar should be
avoided in higher seismic zones. Instead, cement-sand mortar
should be 1:6 (or richer) and lime-sand mortar 1:3 (or richer)
should be used.

(b) Ensuring proper bond in masonry courses: The masonry walls
should be built in construction lifts not exceeding 600 mm.
Through-stones (each extending over full thickness of wall)
or a pair of overlapping bond-stones (each extending over at
least ¾ths thickness of wall) must be used at every 600mm
along the height and at a maximum spacing of 1.2 m along
the length (Figure 3).

(c) Providing horizontal reinforcing elements: The stone masonry
dwellings must have horizontal bands (See IITK-BMTPC
Earthquake Tip 14 for plinth, lintel, roof and gable bands).
These bands can be constructed out of wood or reinforced
concrete, and chosen based on economy. It is important to
provide at least one band (either lintel band or roof band) in
stone masonry construction (Figure 4).

(d) Control on overall dimensions and heights: The unsupported
length of walls between cross-walls should be limited to 5 m;
for longer walls, cross supports raised from the ground level
called buttresses should be provided at spacing not more than
4m. The height of each storey should not exceed 3.0m. In
general, stone masonry buildings should not be taller than
two storeys when built in cement mortar, and one storey
when built in lime or mud mortar. The wall should have a
thickness of at least one-sixth its height.

Although, this type of stone masonry construction practice
is deficient with regards to earthquake resistance, its extensive
use is likely to continue due to tradition and low cost. But, to
protect human lives and property in future earthquakes, it is
necessary to follow proper stone masonry construction as
described above [especially features (a) and (b) in seismic zones
III and higher]. Also, the use of seismic bands is highly
recommended (as described in feature (c) above and in IITK-
BMTPC Earthquake Tip 14).

Related IITK-BMTPC Earthquake Tip
Tip14 : Why horizontal bands are required in masonry buildings?
Resource Material
1. Brzev, S., Greene, M. and Sinha, R. (2001), “Rubble stone masonry

walls with timber walls and timber roof,” World Housing Encyclopedia
(www.world-housing.net), India/Report 18, published by EERI and
IAEE.

2. IAEE, (1986), Guidelines for Earthquake Resistant Non-Engineered
Construction, The ACC Limited, Thane, 2001 (See www.niceee.org).

3. IS 13828, (1993), Indian Standard Guidelines - Improving
Earthquake Resistance of Low-Strength Masonry Buildings, Bureau of
Indian Standards, New Delhi.

4. Publications of Building Materials and Technology Promotion Council,
New Delhi (www.bmtpc.org):
(a) Retrofitting of Stone Houses in Marathwada Area of Maharashtra.
(b) Guidelines For Improving Earthquake Resistance of Housing.
(c) Manual for Repair and Reconstruction of Houses Damaged in
Earthquake in October 1991 in the Garhwal Region of UP.
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Cosmic Rays and Extinction of
Species

Mass extinctions and sudden
disappearance of species in the past have
always puzzled scientists. For example, over
the last 500 million years or so, the number
of species on Earth has tended to dip
regularly about every 62 million years. The
last time this happened, about 55 million
years ago – or about 10 million years after
the extinction event that wiped out the
dinosaurs – when biodiversity was reduced
by about 10%. Similarly, around 115
million years ago, biodiversity dropped by
a similar amount. Evolutionary biologists
have found explanations for some
extinctions, but many of them still remain
unexplained. Now it appears that
intergalactic cosmic rays could be a key
factor in the periodic extinction of species
on Earth. Researchers from the University
of Kansas in USA think they have found a
link between the drop in biodiversity and
the position of the Sun relative to the
galactic plane (plane of the Milky Way
galaxy). They have discovered that at about
the same time as the drops in biodiversity,
the Sun reaches the highest point in its orbit
relative to the galactic plane, where most
Milky Way stars reside. At that point, the
according to the scientists, the solar system
is closest to an incoming source of
potentially lethal cosmic rays created by
interactions between the Milky Way’s
magnetic field and radiation generated by
a cluster of nearby galaxies (Astrophysical
Journal, 1 August 2007).

Astronomers have determined that
these nearby galaxies are located in the
direction of the constellation Virgo, and
the radiation emitted by the interaction
consists of particles called muons, which
are so powerful they can penetrate about
2.5 kilometres of sea water or 900 metres
of rock; that is, they are strong enough to
reach just about every living thing on Earth
and damage its DNA. The researchers
found that the highest position of the Sun
during the periodic oscillations of its orbit
match almost exactly with the times of the

dips in the fossil record, which appeared
to be more than mere “incredible
coincidence”.

A Star with a Tail
Comets are well-known astronomical

objects that are known to be members of
the Solar System, which become visible
when they come near the Sun and develop
long tails. But what would you call a real
star that displays a tail like a comet? No,

this is not idle thought. American
astronomers have indeed discovered such
a star. They have found that the variable
star Mira (which is part of the constellation
of Cetus, the Whale) is speeding through
the Milky Way galaxy carrying an
enormously long tail.

Mira is one of the first variable stars
ever discovered. It expands and contracts
every 332 days, making it periodically visible
with the naked eye from Earth. Astronomers
have studied it for centuries, but till recently
they had no inkling that it carries a tail. Now
images sent back by NASA’s Galaxy
Evolution Explorer (Galex) space telescope,
which observed Mira in ultraviolet
wavelengths, show the star trailing a ‘tail’,
making it look like a gigantic comet  (Nature,

16 August 2007). Mira’s tail is extremely
long – it measures 13 light years (1 light
year = 9.4 x 1012 km), or more than three
times the distance between the Sun and
Proxima Centauri, its nearest neighbour.

Mira is an old star of a class called
a red giant that represents the end stages
of stars like our Sun, which will evolve
into a red giant in four billion or five
billion years from now. It is 400 times
the size of the Sun, but has about the same
mass. It is known that dying red giants
spew material into space that eventually
becomes building material for new stars

and planets. Astronomers believe Mira’s
tail is composed of material spewed by
the star over the past 30,000 years, as it
sped through interstellar space at 130
kilometres per second – 300 times faster
than a speeding bullet.

According to the researchers, the
Galex craft also found a bow shockwave
in front of the star and two streams of
material coming from its front and back.
The shockwave is caused by the speeding
star’s ploughing into relatively stable
interstellar hydrogen and other molecules,
compressing and heating the material as
it flows back around the star, similar to
the wake of a boat moving through water.
Mira’s tail, which is tens of thousands of
times the diameter of the Solar System,

The 13 light-year-long tail of Mira photographed in ultraviolet wavelengths by NASA’s Galex space
telescope. Only part of the tail is visible here
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would give astronomers the ability to track
its movements over its long history and
provide them with valuable information on
the possible future of the Sun. It will also
help them to throw light on the origin of
stars like our Sun, which is a second
generation star. In the end, Mira will eject
all of its gas into space and it will turn into
a burnt out star called a white dwarf. Our
Sun will also end up this way.

Risk from Herbal Products
It is generally believed that all herbal

products are safe. And that is why business
in herbal products is booming. Markets
are today flooded with a variety of herbal
products – shampoos, hair oils, gels, anti-
dandruff hair creams, face creams, fairness
creams for men, toothpastes, and what not.
But are all herbal products really safe?
Perhaps not, as recent research shows. A
recent study has shown that use of products
containing lavender oil and tea-tree oils
(obtained from leaves of Melaleuca
alternifolia, a plant native to Australia) by
men can lead to a condition medically

known as gynaecomastia in which there is
an enlargement of the male breast (Current
Science, 10 August 2007).

Gynaecomastia is usually caused by
hormonal imbalances – especially
imbalances in sex hormones. It can also
be due to the administration of anabolic
steroids. Gynaecomastia associated with
steroid abuse is often irreversible.
Oestrogen is a female sex hormone that is
responsible for the enlargement of breasts
in females seen after puberty. Although men
have some oestrogen in their system, it is
usually not enough to cause much breast
enlargement because it is counterbalanced
by male hormones called androgens.
Upsetting the balance, either by more of
one or less of the other, results in the male
developing female characteristics, breast
growth being foremost.

The Current Science paper reports the
case of three young American boys below
the age of ten, who were diagnosed with
gynaecomastia at the Department of
Paediatrics, University of Colorado School
of Medicine, Denver, USA, after using

herbal products containing lavender oil and
tea-tree oils.  The condition is otherwise
rare in that age group. None had exposure
to any known source of oestrogen. The first
boy had been applying a compound
preparation ‘healing balm’ containing
lavender oil to his skin.  The second one
was applying a styling gel to his hair and
scalp every morning and regularly using a
shampoo, both of which contained lavender
oil and tea-tree oils. The third boy was
using lavender-scented soap with
intermittent use of lavender scented
commercial skin lotion. Interestingly, in all
the three cases, the symptoms of
gynaecomastia disappeared when the use
of the herbal products containing lavender
oil and tea-tree oils were discontinued. The
study thus suggests a clear link between the
herbal oils and endocrine-disrupting activity
that causes an imbalance in the secretion
of oestrogen and androgen leading to
gynaecomastia. Therefore, despite the
popularity and wide use of herbal
formulations for thousands of years, real
scientific evidence of their safety and
efficacy are yet to be established
unequivocally.

To order please write to: Director
Vigyan Prasar
A-50, Institutional Area, Sector-62, NOIDA 201 307 (U.P.)
E-mail: info@vigyanprasar.gov.in   Website: vigyanprasar.gov.in

The objective of this interactive
CD is to illustrate and demonstrate a
series of novel activities that may help
enhance interest in physics amongst
students and teachers.

It is expected that students of class
VIII to XII would be able to perform
most of the experiments using
commonly available objects/equipment.

The experiments were jointly
developed by Department of Physics,
Indian Institute of Technology, Kanpur
and Vigyan Prasar.

Interactive CD on Innovative

Physics Experiments
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� Mechan i c s

� Properties of Fluids

� Heat &
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� Oscillation & Waves
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CD is available in Hindi and in English
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� Video Clippings
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� M a n u a l
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Glimpses into the Life And
Works of J. Medhi
Author: Chandra Kanta Chetia
ISBN: 81-7480-132-4 • Price: Rs. 95/-
The book traces the life and works of
Professor J. Medhi, who has not onlymade
pioneering contributions in the field of
statistics, but also has played apioneering
role in establishing this branch of science
in the North-East India.

The Story of CHEMISTRY

Author: Anirban Hazra
ISBN: 81-7480-135-9
• Price: Rs. 75/-
This book traces the development of
chemistry, the science of matter, from
its origins in antiquity to the modern
and quickly evolving science that it is
today.

New Arrivals from Vigyan Prasar
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I am an engineering student. I have been
reading DREAM 2047 since 2005. It is
a wonderful magazine. I like the
biographies of scientists, but you publish
biographies mostly of non-Indians. As
students we find it very difficult to find
information about Indian scientists
because few articles are published
about them. I would like you to publish
articles about Indian scientists and
mathematicians.

Srinivasa BR
Davangere (Karnataka)

I have been a regular reader of DREAM
2047, which provides excellent articles
on science that are both highly popular
and at the same time are of great
academic and scientific value. I also
thank you for sending me a copy
regularly, which I am maintaining in
my own library.

In the April 2007 issue, page 26,
box item  “Mass of the Solar System”
para 3, line 3, it is mentioned as ‘Jupiter’.
Should it not be ‘Sun’? Kindly clarify.

J.Koneti Rao
 306, S.S. Classic Apts, East Point

Colony, Visakhapatnam-17

You are right! It should be ‘Sun’.
-Editor

Letters to the Editor

On occasion of the occultation of
Venus by Moon on 18 June 2007,

Vigyan Prasar in collaboration with Nehru
Planetarium, Science Popularization
Association of Communicators and
Educators (SPACE), and Association of
Amateur Astronomers of Delhi (AAAD)
organised a sky observation session for
public from Delhi and neighbourhood at
Jantar Mantar, New Delhi. Vigyan Prasar
team consisting of Arvind C Ranade, R K
Yadav, Navneet Tyagi and Manbeer Singh
participated in the event. The programme

Occultation of Venus by Moon on 18 June 2007
was started at 5 PM with
demonstration of Jantar Mantar
instruments by Dr N.
Ratnashree, Director, Nehru
Planetarium. Dr V. B. Kamble,
Director, VP briefed the
gathering about the event and
guided them through the night
sky. Nearly 10 telescopes were
installed to show the planets and Moon.
VP’s 11" CGE Celestron telescope was
used through projector presentation on
screen. Venus disappeared behind Moon

at 9:30 PM, which was witnessed by nearly
1,000 peoples around Jantar Mantar.  The
event was extensively covered by electronic
and print media.

Visitors looking at Sun through filter attached 80 mm Newtonian
Reflector telescope at Jantar Mantar

Vigyan Prasar and Agharkar Research
Institute (ARI), Pune, have taken an

initiative to take up science popularisation
activities for the schools. A three-day train-
ing programme was organised at ARI dur-
ing 9-11 August 2007.  Sixty teachers of

secondary and higher secondary schools of
Pune district attended the workshop. The
objective of the workshop was to provide
exposure on science communication and
activities that could be introduced in the
schools.  Professor V.S. Rao, Director, ARI
briefed the participants about the
programme and activities of ARI. Dr. V.B.
Kamble, Director, Vigyan Prasar briefed
the participants on aims, objectives, and
ongoing and future programme and activi-
ties of Vigyan Prasar.

Professor H.C. Verma of Depart-
ment of Physics, Indian Institute of Tech-
nology, Kanpur, demonstrated innovative
experiments in physics. Professor Verma
also delivered a popular science lecture on

‘Indian Science – Yesterday, Today and
Tomorrow’. A lecture-cum-demonstration
of hands-on activities in science was con-
ducted by Shri Arvind Gupta of Science
Centre, IUCAA, Pune. Professor Y.R.
Waghmare, former Head, Department of
Physics, IIT Kanpur, delivered a talk on
nuclear physics. Shri Ajay Mahajan and
Shri Bhagavan Tambalkar, both lecturers
in physics at Dayanand Science College,
Latur, Maharasthra, demonstrated selected
innovative experiments in physics.

Shri Rintu Nath, Scientist-D, Vigyan
Prasar, demonstrated science experiments
using the computer interface developed by
VP. The experiments included measurement
and control of temperature, light, sound,
humidity etc.  Shri B.K.Tyagi, Scientist-
D, Vigyan Prasar, briefed participants
about the Vigyan Prasar Network of Sci-
ence Clubs and gave an overview of the
programme of Vigyan Prasar on Planet
Earth.  Dr. Madhav Gagdil, Scientist

Emeritus, ARI, discussed with the partici-
pants about the joint project of VP and
ARI on Mapping and Development of a
Database on Biodiversity. During the dis-
cussions, about twenty schools/colleges

Science Communication
Programme at Pune

agreed to participate under the guidance
of Professor Gadgil in mapping and devel-
oping database on biodiversity of Pune and
neighbourhood.

Shri Arvind Gupta (left) demonstrating hands-
on activities

Professor Madhav Gadgil discussing
biodiversity projects with the participants




