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Team India

(Contd. on page 20)

March 2007 was a month full of hectic activities – both,
celestial and terrestrial. In the early hours of 4 March,

we were treated to a grand spectacle of a total lunar
eclipse. It was full Moon, and as the Earth’s shadow
gradually engulfed the Moon, the intensity of the Moonlight
dropped and many faint stars and constellations became
visible, and at totality it turned brick red! The next event
was a partial eclipse of the Sun that took place on 19
March. The Sun rose in an eclipsed state – mimicking the
crescent Moon – orange and resplendent. Although the
eclipse was partial and observed only for a short duration,
it was an exciting event thoroughly enjoyed by enthusiasts
all over the country.

Occurrence of two eclipses – lunar eclipse on full
Moon day and solar eclipse on the new Moon day that
followed soon after – left many wondering about the how
and why of the wonderful phenomena that eclipses are.
The plane in which the Moon orbits the Earth is inclined
by about 5 degrees to the ecliptic – the plane in which
the Earth orbits the Sun. The two points where the Moon’s
orbit crosses the plane of the ecliptic are called the nodes.
Roughly twice a year, the line of nodes – the straight line
connecting both nodes – coincides with the Sun-Earth
line. It is during this period that the Sun, the Moon, and
the Earth can align and eclipses become possible. This
period is known as the ‘eclipse season’ and recurs every
173.31 days. A lunar eclipse is possible on a full Moon
day if the Moon is within 12 degrees on either side of the
node thus giving a window of 24 days. A solar eclipse is
possible if the Moon comes within 18.5 degrees on either
side of the node on a new Moon day thus giving a window
of 37 days. Since the lunar month is somewhat shorter,
29.5 days on average, it is possible to see two eclipses -
one lunar and one solar - in an eclipse season. This is
how we witnessed a lunar eclipse and a solar eclipse
within a span of a fortnight.

During this eclipse season, the attention of the world
had narrowed down to cricket. Beginning from 13 March
with 16 teams from all over the globe and all matches
transmitted live to all parts of the world, the ICC World
Cup 2007 simply couldn’t be ignored. Cricket is probably
one of the simplest of all games in the world – only next
to football in simplicity! You do not even need a ground.
You only need an improvised bat and a ball, and can even
play in a street! At least, that is how I played cricket in my
childhood!

Although cricket is the ‘unofficial’ national sport of
India, it is not the national sport – a distinction held by
field hockey. Cricket, like field hockey, was first introduced
in India by the British. With the expansion of British rule
throughout the subcontinent, the British took the game
with them wherever they went. Team India made
spectacular progress over the years and even won the
World Cup Championship of 1983 and reached the finals
of the last World Cup in 2003. However, at Trinidad this
year, they were eliminated in the first round itself, meekly
surrendering to Bangladesh and Sri Lanka. We had a
formidable line-up of senior, experienced, talented and
energetic cricketers in our team. Sure enough, we were
not quite ready for such an unexpected eclipse of Indian
Cricket in the early phase of the tournament itself!

Over the years, Team India has not been able to make
winning a habit.  Apparently, we still rely on individual
brilliance rather than collective effort. As a result, we have
had great players and great captains, but never a great
team. It is the performance that should rule the game and
not reputation. Further, there is hardly any formal coaching
at the junior level. There is no gainsaying the fact that we
must start focussing on juniors in a bid to build a ‘new’
Team India, and give them enough opportunities. It is the
team that must come first. We also need a captain who
always looks in control and does not run short of ideas
when things do not go as per plan. Further, the coach,
selectors, and the captain need to work in harmony when
it comes to selection of a team.

It is also imperative on the part of authorities to invest
in the development of the game and infrastructure, and
not shy away from the public criticism. It is necessary to
remember that a non-committal and please-all approach
breeds mediocrity and piles up deadwood. This, in turn,
prevents efficient administration affecting the players and
team performance, as we saw in Trinidad. Also, there is
always unwarranted pressure on the players to produce
consistently good results. To slip up slightly is to invite
demands for instant replacement – and also face possible
cancellation of lucrative financial contracts from sponsors
and advertisers! All this made our World Cup squad look
good from far, but turned out to be far from good.

What is stated here applies not only to cricket, but
also to field hockey, football and other sporting events –
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Barbara McClintock is one of the world’s most important
figures in history of genetics. McClintock was the first
woman to receive an unshared Nobel Prize in Physiology
or Medicine in 1983. The Nobel Committee hailed her once
obscure work as “one of the two great discoveries of our
times in genetics.” She was the third woman in USA to
get elected to the National Academy
of Sciences. In 1945, she became
the first woman president of the
Genetics Society of America. She
made many path-breaking
discoveries in the field of genetics.
She developed the technique using
carmine staining to visualize maize
chromosomes.

It was McClintock who showed
for the first time that maize had 10
chromosomes. She produced the
first genetic map for maize, showing
the linkages between regions of the
chromosome and certain physical
traits. She demonstrated genetic
recombination by crossing-over
during meiosis – a process of cell
division in which the number of
chromosomes in the cell is halved.
She demonstrated the role of the
telomere and centromere, regions of
chromosomes playing important role
in conserving genetic information.
Based on her studies of generation upon generation of
maize genes she concluded that some genes shift easily

Barbara McClintock
Discoverer of ‘Jumping Genes’

❏ Subodh Mahanti
e-mail : subodh@vigyanprasar.gov.in

and frequently from place to place on chromosomes.
McClintock for the first time provided a visual connection
between certain inheritable traits and their physical basis
in the chromosome.

McClintock’s work on controlling elements and gene
regulation was conceptually diff icult and was not

immediately understood or accepted by
her contemporaries. She herself
described the reception of her research
work as “puzzlement, even hostility”.
However, she was not demoralized by
the non-acceptance of her work and
she continued her ideas on controlling
elements. Once being asked whether
she was bitter about the lack of
recognition of her work she had replied:
“If you know you are right you don’t
care. You know that sooner or later it
wi l l  come out in the wash.” Any
researcher should have this spirit.

McClintock was totally devoted to
science. She was a ski l led
experimentalist as well as a brilliant
theoretician. McClintock faced a
number of challenges, both personal
and scientific in her life. Many of her
colleagues felt threatened by her
“independence, originali ty, and
extraordinary accomplishment.” Her
presence was uncomfortable to many

because of her quick mind and intolerance of second-
rate work and thinking. When McClintock started her

Her (McClintock’s) experiments in maize genetics led her to the very novel idea that the function of some genes is to
control other genes; and that some are able to move on the chromosome and control a number of other genes. This
concept of ‘jumping genes’ is now familiar and accepted, even though it is far from fully understood; as she demonstrated,
it must involve physical movement of DNA from site to site.

The Cambridge Dictionary of Scientists (2003)

“Only recently has McClintock’s work on transposition become recognized as a fundamental and revolutionary concept of
gene functioning. For many years, like Gregor Mendel’s, her work on transposition was ignored; she was ahead of her
time. However, McClintock turned out to right—and when other investigators began to find evidence that genes did sometimes
move around, they remembered that she said it first.”

The History of Science:
From 1946 to the 1990s by Ray Spangenburg and Diane K. Moser (1994)

“Barbara McClintock’s life shows us how important it is to nurture original and unconventional thinking in science if we are
to get out of the rut of ordinariness, be it only occasionally.”

Vidyanand Nanjundia in Resonance, October 1996

Barbara McClintck

History of Science 34
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career in scientific research, it was generally considered
that this field was beyond most women’s abilities.
McClintock’s mother was rather disappointed in her
daughter’s success in science in school because she
thought this was opposed to “appropriate feminine
behaviour.” Her mother was in fact not
in favour of her higher studies because
she thought i t  would make her
unmarriageable.

Barbara McClintock was born in
Hartford, Connecticut, USA on 16 June
1902. Her parents were Thomas Henry
McClintock and Sara Handy McClintock.
Her father was a physician. The financial
position of the family was not good.
When her father was struggling to
establish his medical practice, Barbara
lived in Massachusetts with an aunt and
uncle. Barbara’s uncle was a fish dealer
and she used to accompany him to
various places that he visited in
connection with his business. She
returned to her home for attending
school. In 1908 the McClintock family
moved to Brooklyn. Barbara studied in
the Erasmus Hall High School in Brooklyn from where
she graduated in 1918. Barbara cherished an ambition to
study at the Cornell University. However, the financial
situation of the family was far from satisfactory. Moreover
her mother was strongly opposed to higher education of
her daughters. Without seeing much hope for continuing
further studies Barbara took a job with an employment
agency. But she continued her studies by attending
libraries in the evenings. Her father finally decided to send
her to the Cornell University and so she
entered the University in 1919 to begun
her studies at the College of Agriculture.
She received her BS degree in 1923. She
received her MA and PhD in 1925 and
1927 respectively. Though she worked
in genetics of plant breeding, her
degrees were off icial ly awarded in
botany. This is because in those days
women were not allowed to study the
subject of plant breeding.

McClintock became deeply
interested in genetics when she took her
f irst course in that f ield as an
undergraduate student at College of
Agriculture of the Cornell University in
1923. She wrote: “At the time I was
taking the undergraduate genetics
course, I was enrolled in a cytology
course given by Lester W. Sharp of the
Department of Botany. His interests focussed on the
structure of chromosomes and their behaviours at mitosis
and meiosis. Chromosomes then became a source of

fascination, as they were known to be the bearers of
‘heritable factors’. By the time of graduation I had no
doubts about the direction I wished to follow an advanced
degree. It would involve chromosomes and their genetic
content and expressions, in short, cytogenetics. This field

had just begun to reveal its potentials. I
have pursued it ever since and with
much pleasure over the years as I had
experienced in my undergraduate
days.”

 After completing her PhD degree,
she worked (1927-1931) as instructor
in botany at the university. During 1931
and 1933, McClintock’s work was
supported by a fellowship from the
National Research Council. She went
to the University of Missouri at the
invitation of Lewis Stadler, and where
she worked on irradiated plants showing
various abnormalities. She observed
that because of the irradiation a number
of structural changes had taken place
in the chromosomes of the plants, which
included translocation, inversion,
deletions, and formation of r ing

chromosomes. At the California Institute of Technology,
where she went at the invitation of Thomas Hunt Morgan
(1866-1945), McClintock’s work led to identification of the
NOR (nucleolus organizing region) – a part icular
chromosomal site that plays an important role in the
development of the nucleolus.

In 1933, McClintock went to Germany on a
Guggenheim Fellowship. However, the condit ions
prevailing in pre-war Germany were not at all conducive

to independent scientific research and so
she returned to the Cornell University even
before the year was over. In those days
the prospect for getting a permanent
position in a major university for a woman
was really bleak. So McClintock’s position
at the Cornell  University was very
uncertain. This in spite of the fact that she
had completed her graduate studies seven
years earlier and had attained international
recognition for path-breaking research. R.
A. Emerson, the founder of maize
genetics, could get a grant from the
Rockefeller Foundation to support her
work for two years. Though officially she
was Emerson’s assistant, she worked
independently. Her colleagues at the
Cornell University tried their best to secure
an appropriate academic position but they
did not succeed.

McClintock was instrumental in forming a group of
cytogeneticists. This was init ial ly started by her
association with George W. Beadle and Marcus M.

History of Science 33
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Rhoades, both of whom came to work with Rollins A.
Emerson. McClintock commenting on this group wrote:
“The initial association of three of us (Beadle, Rhoades
and McClintock), followed subsequently by inclusion of
any interested graduate student, formed a close-knit group
eager to discuss all phases of genetics, including those
being revealed or suggested by our own efforts. The group
was self-sustaining in all ways. For each of us this was
an extraordinary period. Credit for its
success rests with Professor Emerson
who quietly ignored some of our seemingly
strange behaviours.”

In 1936, she was offered an assistant
professorship by the University of
Missouri.  This was largely possible
because of initiatives taken by Lewis
Stadler. At Missouri, she continued to work
on broken maize chromosomes. She
demonstrated that the newly broken
chromosomal ends tend to join with each
other to create dicentric chromosomes
and which in turn break again during cell
division. Chromosomes are distributed
among the daughter cells in this way. This
clearly demonstrated that addition of
chromosomal ends is an active genetic
process.

 At the University of Missouri McClintock
continued to produce important research
papers and her reputation grew. In 1939 she was elected
Vice President of the American Genetics Society. But these
developments did not brighten her career prospects at the
university. Her appointment was not a regular one. She was
not allowed to take part in regular academic activities including
faculty meetings. She realised there was no prospect for her
of getting elevated to a regular appointment. So finally she
left Missouri in 1941, apparently on a leave but she intended
never to return again.  She managed to get an appointment
at the Genetics Department of the Carnegie Institution of
Washington, then the dominant research laboratory at Cold
Spring Harbor. Initially her appointment was for one year, but
at the end of the year it was made permanent. McClintock
remained at Cold Spring Harbor until her death in 1992.  Here
she had no teaching assignments or other academic duties
and she had complete freedom of pursuing research of her
own interest. She continued her work on broken maize
chromosomes.

McClintock started studying chromosomes of progeny
grown from self-pollinated plants obtained by crossing
parents, each of which bore a broken chromosome 9.
During the course of her study of this particular stock,
she found that it was chromosome 9 that broke and that
too at the same place. She called this particular labile
chromosomal site ‘Dissociators’ or ‘Ds’ because “the most
readily recognizable consequence of its reaction is this
dissociation.” Further she found that the dissociator site
undergoes mutation only if a particular dominant factor is

present. McClintock called this particular factor, which
activated breakage at Dissociator site of the chromosome,
an ‘Activator’ or ‘Ac’.

The matter did not end there. There were some
extraordinary findings ahead. McClintock found that Ac
not only triggered Ds-mediated chromosome breakage,
but was also capable of destabilising previously stable
mutations. The most surprising observation was that

chromosome-breaking Ds locus could
change its position in the chromosome or
‘transpose’, as she called it. The Ac locus,
which was required for transposition of
Ds locus, was also mobile. She
developed a theory explaining how these
mobile elements regulated the genes by
inhibiting or modulating their action. She
called Ac and Ds ‘controlling elements.’

McClintock presented these
extraordinary f indings in her paper
presented at a Cold Spring Harbor
Symposium for Quantitative Biology in
1951. Most of the scientists present on
the occasion hardly understood what she
was talking about. Her theory of
transposition was against the common
understanding in the field in those days.
The very notion that that genes could
move from one place to the other in the
chromosome was totally contradictory to

the understanding of the regular relationships among
genes based on which construction of linkage maps and
the physical mapping of genes onto chromosomes were
based. There was enough evidence to indicate that
positions of genes relative to each other was fixed, and
so it was natural that the idea that genetic elements could
really move was looked at with scepticism.

One aspect of McClintock’s work on promoter and
suppressor genes was to be much extended by Jacques
Monod (1910-1976) and Francois Jacob in the 1960s.
Monod and Jacob published a paper on “Genetic
regulatory mechanisms in the synthesis of proteins" in
Nature in 1961, in which they described the regulation of
lac operon. McClintock had earlier anticipated the
discovery of regulatory gene. The concept of regulatory
genes and the distinction between them and structural
genes had major scientific consequences.

Commenting on her own perception of the fate of her
work on transposition McClintock later remarked to Evelyn
Witkin, one of her colleagues at Cold Spring Harbor
Laboratory: “It never occurred to me that there was going
to be any stumbling block. Not that I had the answer, but
(I had) the joy of going at it. When you have that joy, you
do the right experiments. You let the material tell you
where to go, and it tells you at every step what the next
has to be because you’re integrating with an overall brand
new pattern in mind. You are not following an old one;
you are convinced of a new one. And you let everything

History of Science 32
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you do focus on that. You can’t help it,
because it all integrates. There were no
difficulties.”

 In 1967, McClintock officially retired
from the Carnegie Institution.  She was
awarded the Cold Spring Harbor
Distinguished Service Award by the
Carnegie Institution and she continued to
work at the Cold Spring Harbor Laboratory
as Scientist Emeritus.

It took a long time for the scientific
community to realize the importance of
McClintock’s work. McClintock’s genetic
transposition did not find any mention in
A. H. Sturtevant’s authoritative work on
history of genetics published in 1985.
However, things changed particularly after
the revolution of molecular biology that
ushered in the late 1960s. Soon it became apparent that
mobile genetic elements or ‘jumping genes’, as they are
popularly called, are not very uncommon and finally the
theory of genetic instability found a place in textbooks of
molecular biology. In 1983, McClintock was awarded the
Nobel Prize for Physiology or Medicine “for her discovery
of mobile genetic elements.” Thus she was given the prize
35 years after her publication of the first evidence for
transposition. She was 81 when the Nobel Prize was
awarded.

Besides the Nobel Prize McClintock received a
number of other awards in recognition of her work, which
include National Medal of Science (1970); The Lois and
Bert Freedman Foundation Award for Research in
Biochemistry (1978); Thomas Hunt Morgan Medal of the
Genetics Society of America (1981); Wolf Prize in
Medicine (1981); Albert Lasker Basic Medical Research
Award (1981); MacArthur Prize Fellow Laureate (1981);
Loisa Gross Horwitz Prize for Biology or Biochemistry
(1982) and Charles Leopold Mayer Prize, Academie des
Sciences, Instut de France (1982). She was given
Honorary Doctor of Science degrees by 14 American
universities. She was also given Honorary Doctor of
Humane Letters by Georgetown University in 1981.  On
her 90th birthday a collection of essays written by her
students and colleagues on her and her work was
published by the Cold Spring Harbor Laboratory Press.
The volume was titled The Dynamic Genome, Barbara
McClintock’s Ideas in the Century of Genetics.

McClintock died on September 02, 1992.

A number of biographies of McClintock has been
written, which include Nathaniel C. Comfort’s The Tangled
Field: Barbara McClintock’s Search for the Patterns of
Genetic Control; Edith Hope Fine’s Barbara McClintock,
Nobel Prize Geneticist; Deborah Heligman’s Barbara
McClintock: Alone in Her Field; and Mary Kittredge’s
Barbara McClintock. Evelyn Fox Keller’s book, A Feeling

for the Organism: The Life and Work of
Barbara McClintock brought McClintock’s
story to the public. A col lection of
McClintock’s 43 publications titled The
Discovery and Characterisation of
Transposable Elements: The Collected
Papers of Barbara McClintock was brought
out in 1987. The volume was edited by John
A. Moore.

McClintock was depicted in the
American Scientists commemorative
postage stamp series issued by the United
States Postal Service on 4 May 2005. The
series was a set of four 37-cent self-
adhesive stamps in several configurations.
The other three scientists included were
John von Neuman, Josiah Willard Gibbs,
and Richard Feynman. McClintock also

found a place in a 1989 four-stamp issue from Sweden,
which illustrated the work of eight Nobel Prize-winning
geneticists.
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The life sustaining power of the Sun has been obvious
to human beings from the earliest times. All ancient

civilizations worshipped the Sun as the supreme God, and
their kings and warriors claimed descent from him. He
was known as Ra in Egypt, Surya, Savitra and Pushan
in India. Mithra and Asura in Iran, and Assuriya, Helios
or Apollo in Greece, Jupitor Sol in Italy and Amateresu
in Japan. The last named country is also known as
Nippon, which means the land of the rising Sun.  In
Central America, Incas of Peru, and Mayas and Aztecs
of Mexico worshipped the Sun as the highest God and
built magnificent temples for him. The ancient rishis
invoked the Sun as the most excellent Brahman for
stimulating their intellect.

In modern times astronomers have concluded that
the Sun is only one among the billions of stars in our
Milky Way galaxy, which in turn is among the millions of
galaxies. The Sun is a star of average mass, size and
luminosity. Several stars, like
Rigel and Betelgeuse are
much larger and intrinsically
brighter than the Sun. But the
Sun is st i l l  important to
astronomers because it is the
closest star which can be
studied in al l  detai ls and
because it is at the centre of
our planetary system. A study
of the Sun has given us clues
about the life history of stars,
galaxies, and the universe as
a whole. Here we will discuss
how the Sun can be harnessed
for the benefit of man on Earth.

Sun’s energy source
The Sun has been shining

for the last four-and-half billion
years. The temperature at the
core of the Sun is a whopping
14 mi l l ion degrees. The
tremendous pressure at the core due to the weight of
the overlying two billion billion billion (1027) tonnes of
material of the body of the Sun causes hydrogen, which
forms 90 per cent of Sun’s mass, to undergo nuclear
fusion to form helium and liberate energy according to
the famous equation E = mc2, where m is the mass that
is converted into energy and c the velocity of light
(3,00,000 km/sec). Carbon and nitrogen atoms catalyse
the hydrogen fusion reaction. If we remember that in the
Sun as much as 4 million tonnes of hydrogen is converted
into energy every second then we can have an idea of
the scale of energy production in the Sun. No wonder

the Sun is so hot and bright.  There is enough hydrogen
still left in the Sun to keep it shining for another five-
and-half billion years.

The Sun produces 100 billion billion (1018) kilowatts
of energy every second out of which only half-billionth
part reaches the Earth. Even after reflecting back 40 per
cent of this energy into space the remainder is sufficient
to generate about 2.5 kilowatts of power from sunlight
falling on one hectare of its surface. Let us see how it
can be utilized for human benefit.

Non-renewable energy sources
It is the solar radiation received by the Earth that has

helped maintain the global temperature at the comfortable 30°C
on an average. This has allowed water to remain in liquid state,
which provided a congenial environment for the primordial life
forms to appear, about three billion years ago. Life evolved by
mutation through various stages of fishes, amphibians, insects,

plants, reptiles, birds, and
mammals, and crowned by the
arrival of humans. The humans
went through various stages of
cave age, stone age, iron age,
steam age, electric and electronic
age reaching the present space
age with its globalization.

Modern humans tend to take
the Sun for granted without
realizing that their very modernity
consisting of cars, aeroplanes,
satellites, radios, television sets,
home appliances, etc., is based
entirely on the energy of the Sun.
All fuels like wood, coal, oil and
gas, which are used for
generating electricity and running
vehicles and industry, represent
the solar energy stored by plants
and trees in ages gone by. Green
leaves of plants contain a
substance called chlorophyll that

absorbs solar energy and converts carbon dioxide taken from
the atmosphere into wood which from the body of the tree. At
one time thick forests covered the Earth. Due to tectonic
movements of the Earth’s crust they were buried deep below
the surface where they got converted into coal, oil and gas
that are known as fossil fuels. At very high pressures coal was
converted into diamond.

It took nearly 500 million years for the formation of the
present coal and oil deposits. But the extravagant humans
of the twentieth century have depleted them so fast that the
entire coal reserves would be exhausted in another 1,000
years, while the oil reserves would barely last for another

❏ K.D. Abhyankar
Harnessing the Sun

Sun
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100 years. Wood can be grown by reforestation, but the
process is very slow and inefficient. Actually, the area under
the forests is already diminishing due to the growth of urban
areas, industrialisation, road building, etc. So one has to look
for alternate sources of energy.

Hydroelectric power from river dams is indirectly derived
from the Sun. It is the heat of the Sun that vaporises the
waters of the oceans that ultimately cause rain to fall and fill

the reservoirs. Water stored in dams is then used both for
irrigation and producing electric power. However,
hydroelectric power can augment power supply only to a small
extent, and building of dams has been linked to environmental
problems. Even in developed countries hydroelectric power
accounts for only two per cent of total power supply.

Nuclear energy
Before discussing other methods of harnessing the Sun’s

energy let us consider atomic power, which has gained
importance during the second half of the twentieth century.
In an atomic reactor energy is produced by the break-up or
‘fission’ of nuclei of a radioactive atom such as uranium-235
or plutonium-239 when bombarded with neutrons. Here also
there is a loss of mass which gets converted into energy
according to Einstein’s equation E = m c2.  This process is
the same as occurs in an atom bomb. In a bomb the release
of energy is instantaneous and hence its tremendous
destructive power. In an atomic reactor the energy is released
slowly in a controlled fashion. Several countries like USA,
Russia, the UK, France, India, and China are using nuclear
plants to generate electricity. And there are efforts to increase
electricity generation using nuclear fission several-fold in
future. Russia and USA have offered to help India in this
endeavour. Nuclear fuels uranium and thorium can last for
about 2,000 years.

But nuclear power generation is a comparatively costly
affair with the additional problem of getting rid of radioactive
waste material produced in the atomic reactors. There is also
the risk of the spent fuel being used for making atom bombs.
Incidentally, it may be mentioned that uranium is not produced
in our Sun; it was produced in massive stars, which exploded
as supernovae in earlier times. It is out of the debris of the
exploded stars that our Sun and the planets were later formed.

Fusion of hydrogen into helium, as happens in the Sun,
is safer than the fission of uranium and plutonium. The supply
of hydrogen in the form of oceanic waters is also so abundant
that the mastery of fusion process could solve the energy
problem of humanity on a permanent basis. But unfortunately,
in order to start fusion reaction, temperatures of the order of
ten million degrees are required, which can only be obtained
using an atomic bomb as a triggering mechanism. In fact,
this was the technique used in the hydrogen bomb.  Scientists
around the world are trying to produce the required
temperature by restricting the hot plasma of ionised hydrogen
atoms within narrow magnetic bottles called ‘Tokamaks’. Such
experiments have achieved only momentary success so far.

There are several ways in which the energy of the Sun
could be harnessed for human use. Development of solar
power technology, however, is still in the primary stage. But
its importance cannot be overemphasized if we notice that
all this power is available free, particularly in those
underdeveloped countries of Africa and Asia where atomic
and nuclear power is likely to be economically burdensome.
India can certainly give a lead in this field for its own benefit
as well as for the benefit of other countries of the world.

Wind is an example of useful source of energy produced
by the gigantic climate engine run on solar energy. Wind
generators set up at suitable locations could be used to
generate electricity.  Already several wind farms for generating
electricity have been set up in India, but more needs to be
done.

Ocean tides are produced by the gravitational pull of the
Sun and the Moon. They can be used for generating
electricity. The French have made efforts in this direction and
they have built a tidal power station in the southern coast of
France. Many suitable sites can be found for such plants on
the long coastline of India.

Oil-bearing plants like Jatropha and sugarcane waste
(bagasse) are valuable resources that could be used for
producing diesel by chemical process. Such biofuel can be
used for running motorcars and autos. Jatropha plantations
are coming up in many states like Chattisgarh and Tamilnadu
and on wastelands along railway tracks. Bagasse is being
converted into diesel in Maharashtra.

Solar still

Solar photovoltaic panel
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There has been considerable interest in solar cookers
among the scientists of National Physical Laboratory, New
Delhi. In recent years solar cookers of both heat-box and
reflector types are being marketed in many countries including
India. But they have not become popular like gas stoves.

Utilization of solar energy for supplying hot water for
domestic as well as industrial purposes is now commercially
possible. Rooftop solar water heaters are quite common in
India and are widely used in hotels, hospitals, industrial plants,
and residential homes. They have even combined several
solar heaters in series or in cascade to many African hospitals,
boarding schools, laboratories, barracks, and industrial
plants.

Heating of houses and office buildings by solar energy
is practised in southwestern parts of USA since 1958. In these
devices solar energy is absorbed by blackened aluminium
plates and then transmitted to air or water circulated through
metal tubes attached to the collector plates. In order to store
the heat for the night sodium sulphate is used as a heat
reservoir. Solar heating plants are costly, but they reduce
the fuel cost by as much as 90 per cent.

In hot countries like India we would be more interested
in air-conditioning our houses rather than heating them. No
attempt has been made in this direction so far. Some of our
industrialists should get interested in this development. A
small investment by them on scientists and research for this
specific purpose would bring them rich dividends.

Solar furnaces and solar distillation plants
Solar heat has been used since times immemorial for

drying of foodstuff like grains and fish, and for extracting salt
from seawater near seacoast. Solar thermal energy refers to
the utilization of solar energy by capturing the available solar
radiation and transferring it as heat to perform various useful
activities, like, heating, cooling, drying, water purification,
industrial process heat and power generation. The first
deliberate attempt to make the Sun do some work for humans
is reported from about 2,000 years ago. Like many useful
inventions it was the result of a war. It is said that in 212

BCE, when the Romans attacked Greeks, the Greek scientist
Archimedes was able to set fire to the Roman ships at
Syracuse by focussing sunlight reflected from mirrors set in
a circular arc. This idea remained dormant for 1800 years.
But in the 17th, 18th, and 19th centuries several scientists in
Europe made attempts to melt metals by focussing sunlight
by means of large convex lenses and concave mirrors. All
metals including silver, gold, copper, and even platinum
having a melting point at 1,769°C, were melted in this fashion.
These were mostly scientific experiments, exception being a
solar furnace built by the famous steel maker Bessemer. His
furnace had a diameter of 3 metres in which he melted copper
and zinc in 1868.

In 1933 Rudolf Straubel of Germany constructed a
solar melting oven consisting of a large parabolic mirror
and a 15-cm lens. He was able to reach temperatures up
to 4,000°C, when metals could be melted in seconds. In
1954 William Corn of US Army built solar furnaces that
could produce temperatures of 4,300°C and 5,000°C
respectively. The latter corresponds to the surface
temperature of the Sun. Felix Trombe in France has built
a solar furnace in the Pyrenees mountains that produces
a temperature of 3,000° C at a power level of 70 kilowatts;
he is now working on a 1,000-kilowatt furnace. These
furnaces work most efficiently on mountaintops where the
Sun’s rays are very intense.

Another important use of solar energy has been to
obtain fresh water by distillation of the salty seawater.
Increasing population and accelerated industrial
development have increased the need of fresh water and
solar distillation would be one of the cheapest methods
for water desalination, which could benefit not only the
advanced western countries, but also the water-starved
underdeveloped countries of North Africa and West Asia.
The first plant of this type was built in 1872 at Las Salinas

Solar water heater

Dish solar cooker
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in Chile for supplying fresh water to the mining town situated
at an altitude of over 1,300 metres. Sixty glass-covered wooden
evaporators gave nearly 25,000 litres of distilled water every
day. Since then the use of a thin film of polyvinyl alcohol on
the condensing surface, substitution of glass by Plexiglas, use
of neoprene pipes in storage tanks and other innovations
have increased the efficiency of the process. At present solar
desalination plants are in operation in USA, Italy, some
Mediterranean islands, and most effectively in Israel.

In 1888 the German inventor Theodor Ziem used solar
power for distilling alcohol. His technique might be of interest
to wine producers in India. Another interesting sidelight on
this inventor is his method of getting fresh water in the
Egyptian desert. Ziem placed water absorbing calcium
chloride in flat open vessels to collect atmospheric moisture
at night and then heated it by solar rays in daytime for getting
water by distillation. In this way one might cross the Sahara
desert without dying of thirst.

Solar electricity
In India, there are about 300 clear sunny days in a year

and solar energy is widely available in most parts of the
country. Solar photovoltaic technologies offer a unique
decentralized option for providing electricity locally at the point
of use. The Ministry of New and Renewable Energy has been
implementing a countrywide Solar Photovoltaic Programme
for about two decades. The programme is aimed at
developing the cost effective photovoltaic technology and its
applications for large-scale diffusion in different sectors,
especially in rural and remote areas. Solar photovoltaic cells
convert sunlight directly into electricity.  These are used widely
for powering Earth-orbiting spacecraft including the huge
International Space Station. Solar photovoltaic cells are also
being used as compact power sources to provide electricity

to remote areas in the deserts of Rajasthan and on the islands
of the Sundarbans delta in West Bengal where conventional
transmission power by cable is not cost effective.

Most research on solar energy in the country is carried
out at the Solar Energy Centre, under the Ministry of New
and Renewable Energy in Delhi. The Centre has been playing
a crucial role in promotion of solar energy technologies in
the country. The Centre has been providing technical
information, carrying out support activities, such as testing
and demonstration, building-up information and databases
for the National Solar Energy Programme. The facilities
created at the Centre to enable it to perform these roles more
effectively are most advanced and unique in India and south
Asian countries. The Centre is recognised today as a leading
institution with capabilities spanning not only testing and
standardisation of solar devices, but also covering optimum
system designing, evaluation and assessment of emerging
technologies and technical expertise for actual installation
of systems.

Storage of solar energy
An important problem in the utilization of solar energy is

its storage for the dark hours of the night and for cloudy days.
So far water, Glauber’s salt and other heat-absorbing
chemicals have been used for storing solar energy. Another
possibility would be to decompose water by solar energy into
hydrogen and oxygen, and later use them in fuel cells to
generate electricity. The most efficient method of storing solar
energy is its conversion into electricity and storing the same
in batteries of the same type that are used in cars.
Photovoltaic cells are being used for this purpose. It is
possible to attain 20 per cent efficiency with the help of these
devices.

It would be a great achievement for human intellect if
scientists could master the process of photosynthesis by
which chlorophyll in the plants stores solar energy in the form
of carbohydrates and proteins. It is this stored solar energy,
which we use as food and fuel. Actually plants store only
one per cent of the solar energy falling on them. Efforts are
being made to increase this efficiency to three per cent or
more. Artificial photosynthesis is a research field that attempts
to replicate the natural process of photosynthesis, converting
sunlight, water and carbon dioxide into carbohydrates and
oxygen. So far it has not been possible to synthesise
chlorophyll in the laboratory. Hence cultivation of algae, a
kind of water plant, in tanks is being explored as one of the
possible alternatives.
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How Much Sugar is Too Much?
Symptoms, diagnosis and treatment goals in diabetes

❏ Dr. Yatish Agarwal
e-mail: dryatish@yahoo.comEven if you develop diabetes, you may not realize that

you have the disease for a long while. There are often
no early telltale symptoms to go by and the disease may
remain hidden. If symptoms arise from persistent high blood
glucose, they may vary. The diagnosis of common type-2
diabetes is therefore generally made during a medical
examination or on a blood glucose test.

Some people may also recognize and go to their doctor
because of the classic symptoms of diabetes. These
symptoms are:

Excessive thirst and increased urination. When you
have high levels of glucose in your blood, your kidneys
cannot reabsorb all of the filtered sugar. The circulating sugar
carries water with it, and this leads to more frequent urination.
Since this draws out water from your tissues, you feel
excessively thirsty.

Constant fatigue and weakness. Glucose is your
body’s main fuel. When you have diabetes, it doesn’t get to
your cells, and this makes you feel constantly tired or
exhausted and weak.

Unexplained weight loss or gain. As your body
struggles to make up for constant loss of glucose, you may
eat more than usual and gain weight. In other people the
opposite occurs: you lose weight even though you’re eating
more. This is especially true if you have type-1 diabetes.

Slow healing cuts or bruises. Excess amount of
glucose in the blood plays havoc with the natural healing
mechanism of body tissues, and there is an increased
tendency to infection.

Frequent skin, urinary and genital infections.
Diabetes blocks your body’s natural healing process and its
ability to fight off infections. For women, bladder and vaginal
infections are especially common. Boils may also occur very
frequently in both sexes. The skin may also become dry
and itchy.

Pyorrhoea and loss of teeth. High levels of blood
glucose may weaken your mouth’s ability to fight germs,
increasing your risk of infection in your gums and the
jawbone. This may cause foul breath, pyorrhoea, pockets
of pus in your gums, pulling away of gums from your teeth,
and loosened teeth. In fact, many times the disease is
brought to attention because of these changes.

Numbness and tingling in feet and hands.
Longstanding diabetes can damage your nerves, and this
can produce a number of symptoms. The most common
symptom is a tingling feeling and a loss of sensation that
occurs mainly in your feet and hands. You may also feel a
burning pain in your legs, feet, arms and hands. Damage to
the nerves that control digestion can lead to nausea,
diarrhoea or constipation. In men, diabetes can also cause
impotence due to the damage to the nerve that facilitates
erection.

Blurred vision. Excess glucose in your blood affects
the hydration of the natural lenses in your eyes, and this
can affect their ability to focus. But once the sugar is under
control, in time your vision will improve.

Longstanding diabetes can cause the formation of tiny
frail blood vessels in your eyes that can bleed. The blood
vessels themselves do not produce symptoms, but bleeding
from the vessels can cause dark spots, and sometimes
cause blindness.
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Other signs. If neglected, persistent high levels of
glucose in your blood can cause damage to your body’s
small and large blood vessels. This is the root of several
complications. You are liable to develop kidney failure, heart
disease, and stroke, unless you are watchful. Keep your
blood glucose under control is the best guarantee against
the damage.

Diagnosing diabetes
The amount of sugar in your blood is the best indicator

of the diagnosis. It does naturally fluctuate, but within a
narrow range. Following an overnight (at least 8-hour) fast,
most people normally have blood glucose levels between
70-109 mg/dl. However, if your fasting blood glucose rises
to a consistent 126 mg/dl or more, it is indicative of diabetes.
Levels between 110 and 125 mg/dl are pre-diabetic and
indicate that you must be watchful. It is a sign that you are
at a high risk of developing the disease.

Since undiagnosed disease carries a risk of serious
complications, the best safeguard is to take a fasting and
after-breakfast blood glucose test at least once every three
years. This precaution is necessary once you are 45. If you
are overweight, have a first-degree relative with diabetes,
are habitually physically inactive, have skewed cholesterol
and triglyceride numbers, have high blood pressure, or have
had blood glucose levels between 110 and 125 mg/dl before,
you should take the test more often. Women who have
polycystic ovarian disease, or have had a baby of more than
4.5-kg birth-weight or have been diagnosed with gestational
diabetes, should be more vigilant.

A casual blood glucose level of 200 mg/dl or more is
also indicative of the disease. If there is any doubt, you may
be asked to take the oral glucose tolerance test. A fasting
blood glucose level of 126 mg/dl or more, and a post-glucose
2-hour blood glucose level of 200 mg/dl or more corroborates
the diagnosis of diabetes.

Managing the disease
Exercise, diet, reduction in weight, sound self-care and

medication are the five critical components of managing your
diabetes. Good control of the blood sugar level is key to
avoiding complications. If you succeed in this mission, you
could enjoy a near normal life. On the other hand, if you are
careless about the disease, the risk of complications rockets.
Not only you could suffer a premature death, you may

experience a crippling blow and suffer a serious deterioration
in quality of life because of blinding complications in the
eye, kidney damage, coronary heart disease, stroke or
neuropathy.

If you have type-1 diabetes, the treatment is
straightforward. You must take insulin by injection each day.
The number of daily injections prescribed depends on your
individual needs.

If you have type-2 diabetes and have trouble controlling
your blood sugar with diet and exercise alone, you would
be prescribed one of several oral medications. These
medications can help your pancreas produce more insulin
or help insulin to work better in your body. If your blood sugar
is too high, or oral medications do not work well, you might
have to rely on insulin injections for a while. Once things
are better, you could return to oral medication.

A disease that lasts, you must treat diabetes for life.
From time to time, you might feel tempted to stop your regular
treatment and try out the products which promise a cure
and are sold through billboards and advertisements. People
may also tell you about miraculous cures worked by
alternative systems of medicine. You may try them, if you
like, but be rational. Check them out on the basis of sound
scientific reason, and if a cure still appeals to you, you may
consider trying it out. But be vigilant. Do not allow your blood
sugar to fluctuate and rise while you administer yourself
alternative treatments.

Living with Diabetes: Setting Treatment Goals
Diabetes is a serious illness, but it can be controlled. If

you do your part, you can still enjoy an active and healthy
life. Consider achieving the following goals, so that the
disease does not cause any serious hardships.

� Control your blood sugar
Fasting blood glucose
90-130 mg/dl

Blood glucose 2-hour after a meal
180 mg/dl

Glycosylated haemoglobin (HbA1C)
Level below 7 per cent

� Control your blood pressure
Maintain systolic blood pressure below 130 mm Hg,
and the Diastolic blood pressure below 80 mm Hg

� Control your weight
Maintain a body mass index (BMI) of less than 23

� Control your lipid numbers
LDL cholesterol less than 100 mg/dl
Triglyceride less than 150 mg/dl
HDL cholesterol over 40 mg/dl

� � �
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Sky Map for May 2007
North

South

WestEast

Tips for watching the night sky:

(1) Choose a place away from city lights /street light. (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 Round Up:
Venus: In the constellation Gemini (Meethun Rashi), up in eastern horizon.
Saturn:  In the constellation Leo (Simha Rashi), up at zenith.
Jupiter: In the constellation Ophichuis (Bhujandhari) near eastern horizon.

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

Eastern Sky : Corona Borealis, Libra / Tula Rashi, Hercules / Shaurii, Lyra (Vega) / (Abhijeet), Ophichuis / Bhujandhari, Scorpius/ Vraschik
Rashi, Serpens.

Western Sky : Auriga (Capella) / Sarthi (Brahmaridhay), Cancer / Karka Rashi, Canis Minor (Procyon)/ Laghulubdhak (Prashav), Gemini
(Castor, Pollux) / Meethun Rashi (Punarvasu, Purush), Lynx, Monocerus.

Southern Sky : Antila, Centaurus / Narturang, Crater, Carvus / Hast, Hydra (Alpherad) / Vasuki, Lepus / Shashak, Pyxis, Vela / Navshirsh.
 Northern Sky : Draco / Kaleey, Ursa Minor (Polaris) / Dhruvamatsya (Drhuvataraka), Ursa Major (Dhube) / Saptasirshi (Krutu).
 Zenith : Bootes (Arcturus) / Bhutaap (Swati), Canes Venatici, Leo (Regulus) / Simha Rashi

(Magha), Virgo (Spica) / Kanya Rashi (Chitra).

17 May

10 May

24 May

Moon - First Quarter

Moon - Last Quarter

New Moon

Arvind C. Ranade
e-mail: rac@vigyanprasar.gov.in
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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 May, at 9:00 PM on 15 May and at 8 PM on 31 May.

20 May

Full Moon
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Earthquake Tip 11
What are the Indian Seismic Codes?

Importance of Seismic Design Codes
Ground vibrations during earthquakes cause forces

and deformations in structures. Structures need to be
designed to withstand such forces and deformations.
Seismic codes help to improve the behaviour of structures
so that they may withstand the earthquake effects without
significant loss of life and property. Countries around the
world have procedures outlined in seismic codes to help
design engineers in the planning, designing, detailing and
construction of structures. An earthquake-resistant
building has four virtues in it, namely:

(a) Good Structural Configuration: Its size, shape
and structural system carrying loads are such that
they ensure a direct and smooth flow of inertia
forces to the ground.

(b) Lateral Strength: The maximum lateral (horizontal)
force that it can resist is such that the damage
induced in it does not result in collapse.

(c) Adequate Stiffness: Its lateral load resisting system
is such that the earthquake-induced deformations
in it do not damage its contents under low-to-
moderate shaking.

(d) Good Ductility: Its capacity to undergo large
deformations under severe earthquake shaking
even after yielding, is improved by favourable design
and detailing strategies.

Seismic codes cover all these aspects.

Indian Seismic Codes
Seismic codes are unique to a particular region or

country. They take into account the local seismology,
accepted level of seismic risk, building typologies, and
materials and methods used in construction. Further, they
are indicative of the level of progress a country has made in
the field of earthquake engineering.

The first formal seismic code in India, namely IS 1893,
was published in 1962. Today, the Bureau of Indian
Standards (BIS) has the following seismic codes:

IS 1893 (Part I), 2002, Indian Standard Criteria for
Earthquake Resistant Design of Structures (5th
Revision)

IS 4326, 1993, Indian Standard Code of Practice for
Earthquake Resistant Design and Construction of
Buildings  (2nd Revision)

IS 13827, 1993, Indian Standard Guidelines for
Improving Earthquake Resistance of Earthen
Buildings

IS 13828, 1993, Indian Standard Guidelines for
Improving Earthquake Resistance of Low Strength
Masonry Buildings

IS 13920, 1993, Indian Standard Code of Practice for
Ductile Detailing of Reinforced Concrete Structures

Subjected to Seismic Forces
IS 13935, 1993, Indian Standard Guidelines for Repair

and Seismic Strengthening of Buildings
The regulations in these standards do not ensure that

structures suffer no damage during earthquake of all
magnitudes. But, to the extent possible, they ensure that
structures are able to respond to earthquake shakings of
moderate intensities without structural damage and of heavy
intensities without total collapse.

IS 1893
IS 1893 is the main code that provides the seismic zone

map (Figure 1) and specifies seismic design force. This force
depends on the mass and seismic coefficient of the structure;
the latter in turn depends on properties like seismic zone in
which structure lies, importance of the structure, its stiffness,
the soil on which it rests, and its ductility. For example, a
building in Bhuj will have 2.25 times the seismic design force
of an identical building in Mumbai. Similarly, the seismic
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coefficient for a single-storey building may be 2.5 times that
of a 15-storey building.

The revised 2002 edition, Part 1 of IS 1893, contains
provisions that are general in nature and those applicable
for buildings. The other four parts of IS 1893 will cover:
Liquid-retaining Tanks, both elevated and ground supported
(Part 2); Bridges and Retaining Walls (Part 3); Industrial
Structures including Stack-like Structures (Part 4); and Dams
and Embankments (Part 5). These four documents are under
preparation. In contrast, the 1984 edition of IS 1893 had
provisions for all the above structures in a single document.

Seismic design of bridges in India is covered in three
codes, namely IS 1893 (1984) from the BIS, IRC 6 (2000)
from the Indian Roads Congress, and Bridge Rules (1964)
from the Ministry of Railways. All highway bridges are
required to comply with IRC 6, and all railway bridges with
Bridge Rules. These three codes are conceptually the same,
even though there are some differences in their
implementation. After the 2001 Bhuj earthquake, in 2002,
the IRC released interim provisions that make significant
improvements to the IRC 6 (2000) seismic provisions.

IS 4326, 1993
This code covers general principles for earthquake

resistant buildings. Selection of materials and special
features of design and construction are dealt with for the
following types of buildings: timber constructions, masonry
constructions using rectangular masonry units, and buildings
with prefabricated reinforced concrete roofing/flooring
elements.

IS 13827, 1993 and IS 13828, 1993
Guidelines in IS 13827 deal with empirical design and

construction aspects for improving earthquake-resistance
of earthen houses, and those in IS 13828 with general
principles of design and special construction features for
improving earthquake resistance of buildings of low-strength
masonry. This masonry includes burnt clay brick or stone
masonry in weak mortars, like clay-mud. These standards
are applicable in seismic zones III, IV and V. Constructions
based on them are termed non-engineered, and are not
totally free from collapse under seismic shaking intensities
VIII (MMI) and higher. Inclusion of features mentioned in
these guidelines may only enhance the seismic resistance
and reduce chances of collapse.

IS 13920, 1993
In India, reinforced concrete structures are designed

and detailed as per the Indian Code IS 456 (2002). However,
structures located in high seismic regions require ductile
design and detailing. Provisions for the ductile detailing of
monolithic reinforced concrete frame and shear wall
structures are specified in IS 13920 (1993). After the 2001
Bhuj earthquake, this code has been made mandatory for
all structures in zones III, IV and V. Similar provisions for
seismic design and ductile detailing of steel structures are
not yet available in the Indian codes.

IS 13935, 1993
These guidelines cover general principles of seismic

strengthening, selection of materials, and techniques for
repair/seismic strengthening of masonry and wooden
buildings. The code provides a brief coverage for individual
reinforced concrete members in such buildings, but does
not cover reinforced concrete frame or shear wall buildings
as a whole. Some guidelines are also laid down for non-
structural and architectural components of buildings.

In Closure…
Countries with a history of earthquakes have well

developed earthquake codes. Thus, countries like Japan,
New Zealand and the United States of America, have detailed
seismic code provisions. Development of building codes in
India started rather early. Today, India has a fairly good range
of seismic codes covering a variety of structures, ranging
from mud or low-strength masonry houses to modern
buildings. However, the key to ensuring earthquake safety
lies in having a robust mechanism that enforces and
implements these design code provisions in actual
constructions.

Related IITK - BMTPC  Tip
Tip 4 : Where are the seismic zones in India?

Tip 8 : What is the seismic design philosophy of buildings?

Tip 9 : How to make buildings ductile for good seismic
performance?

Tip 10 : How flexibility of buildings affects their earthquake
response?
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Pigeons guided by magnetic field

The homing behaviour of pigeons has been known
since ancient times. It was known that if a pigeon were
released hundreds of kilometres from its home, it had no
problem finding its way back, but how the pigeons
managed to find their way has been one of nature’s most
enduring mysteries. For years, scientists had suspected
that the bird’s navigation has to do with its ability to read
Earth’s magnetic fields. But there was no evidence of
how they did it. Now, thanks to a geomagnetic anomaly
in New Zealand, researchers have the strongest evidence
yet that this is indeed the case.

In New Zealand, there is a place called the ‘Auckland
Junction Magnetic Anomaly’, an area where the Earth’s
magnetic field is naturally distorted. A cluster of massive
rock slabs deep below the surface at this place causes
this anomaly in the geomagnetic field. Todd Dennis, a
behavioural ecologist at the University of Auckland in New
Zealand, made use of this anomaly to find out whether
pigeons indeed follow Earth’s magnetic field.

In his experiment, Dr Dennis released homing
pigeons in the area of anomalous field to see if the
intensity of the magnetic field influenced the birds’ ability
to orient themselves. If it did then the birds would be
confused by the anomaly when released. And that is
exactly what happened. Of the 92 pigeons released
around the anomaly, 59 clearly flew relative to the
direction of the local field – not Earth’s magnetic field;
but as soon as they got beyond the anomaly, the pigeons
corrected their direction and headed right home.

This discovery, reported in the Proceedings of the
Royal Society, settles a long-running debate over whether
pigeons did indeed navigate through an ability to read
Earth’s magnetic fields. Some birds are known to use
the Sun as their predominant compass, and migratory
birds that fly at night are known to navigate by stars, but
their use of magnetic fields had so far proved harder to
unravel.

Turning stem cells into brain cells

Embryonic stem cells are extraordinary in that they
can give rise to essentially all cell types in the body.
Cultured cells that have been derived from early human
embryos may eventually be coaxed to develop into
replacement tissue for a variety of damaged organs,
including the heart. But for some of the conditions for
which people hold out the most hope – Alzheimer’s and
Parkinson’s, for example – there’s been little evidence
to date that stem cells can work. This has been partly
due to the fact that neural stem cells, especially those

involved in brain development, specialise as they mature
and lose their ability to diversify.

Neural stem cells require very specific environmental
cues in a very specific order to grow into brain cells, and
scientists had so far been unable to replicate the steps in
correct sequence. But now, for the first time, a new study
in mice shows that embryonic stem cells implanted in the
brain do develop into fully differentiated ‘granule neurons’,
the most plentiful neurons in the cerebellum (Proceedings
of the National Academy of Sciences, 20 February 2007).

The success was reported by Mary E. Hatten, head of
the Laboratory of Developmental Neurobiology,
Rockefeller University, USA, who has been studying
neuron granule cells for 30 years. Hatten and colleagues
found that in order to get the embryonic stem cells to
differentiate, progressing through each of the known steps
of granule neuron maturation as they did so, the cells had
to be treated with signals that induce specific transcription
factors – proteins that can turn genes on and off – in a
specific order. The researchers then implanted the newly
differentiated cells into a specific spot in the brains of
newborn mice in the cerebellar cortex. Once in the brain,
the cells grew in a way typical of granule cells. Hatten
sees her results as a step toward understanding how
embryonic stem cells could be regulated in vivo and
ultimately used for cell replacement therapy, especially
after childhood tumours, in the central nervous system.

Extending platelet life span

Platelets are specialized blood cells that are essential
for blood clotting and wound healing. When there is a
minor cut in our body, platelets rush in and plug the leak.
For large wounds, however, body’s own platelets are
sometimes insufficient and donated platelets stored in
hospitals have to be used. But the problem is that platelets
cannot be stored for long because they are short-lived.
Platelets survive just 10 days in the bloodstream and 5
days in donated plasma. Despite much speculation, the
factors determining their life span in the circulation were
unknown. But now the mystery appears to have been
solved.

All cells with a nucleus carry a genetically determined
self-destruct program, which determines their life span.
But platelets lack this genetic control centre. So the
obvious question is, why should they have so short a life
span?  According to Ben Kile, a molecular geneticist at
the Walter and Eliza Hall Institute of Medical Research
in Victoria, Australia, platelets must contain some sort of
“ticking time bomb”. Kile and colleagues have isolated
the proteins that spur platelets to kill themselves – a
discovery that could help double the cells’ donated shelf

Recent Developments in Science & Technology
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life and boost their numbers in weakened patients (Cell,
23 March 2007).

The researchers located this auto-destruct mechanism
in platelets by noticing that the anticancer drug ABT-737
slashes platelet counts, which was an indication that the drug
really “turned on the death switch”. But the mechanism turned
out to be quite complex. The team found that the drug blocked
a protein called ‘Bcl-xL’ in platelets. When the researchers
knocked out the genes responsible for making Bcl-xL in mice,
platelet counts dropped about 70 percent, which meant that
Bcl-xL was actually protecting platelets from destruction.

But, then, what was killing the platelets? It ultimately
turned out that the killer was a protein called ‘Bak’, whose
activity increased when Bcl-xL was off the scene. Conversely,
the researchers found, removing the gene for Bak in mice
boosted platelet numbers by roughly 30 percent. When the
cancer drug was given to mice that lacked the Bak protein, it
had almost no effect on their platelet numbers. According to
the researchers, this antagonistic balance between Bcl-xL
and Bak constitutes a molecular clock that determines platelet
life span. This discovery is significant because finding a way
to turn back this clock “could be an entry point to a lot of
breakthroughs” in diagnosing and treating platelet disorders
caused by genetic problems and chemotherapy drugs.

❏ Biman Basu
E-mail: bimanbasu@gmail.com  ❏ Vinay B. Kamble

(Contd. from page 35)

Team India
and even to fields like education, R & D institutions and
labs, industries and business houses. We need a system
that does not breed mediocrity and over-hyped heroes
and stars. We need to invest in academies that do not
spin money but teach kids how to spin a ball; and invest
not in teaching shops but in schools and colleges that
encourage and promote excellence.

Both, cricket coaches and teachers in our academic
institutions ought to have proven records. We must learn
to ask tough questions to our heroes and institutions. Only
then shall we be able to appreciate that talent, energy,
creativity, and inspiration need to be harnessed
systematically to take on a demanding and exacting world.
After 1991 our entrepreneurs have demonstrated that they
can do better than produce shoddy goods to be sold in
protected Indian markets. This lesson now needs to be
extended to the larger public arena. Further, media must
play a proactive role by not creating hype, but help develop
a scientific outlook, reflecting at the same time an
undistorted image of the society. “Team India” shall then
be able to emerge out of the eclipse shadow of mediocrity
much faster.

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.

Topics Covered
� Mechanics
� Properties of Fluids
� Heat & Thermodynamics
� Oscillation & Waves
� Electricity
� Magnetic effects of Current
� Electromagnetic Induction
� Optics
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CD is available in Hindi and in English

Some of the features of the CD:
� Search � Sitemap
� Manual � Video Clippings

Interactive CD on Innovative
Experiments in Physics

EMERGENCE OF MODERN PHYSICS

AN ACTIVITY KIT

� Characteristic Light
emitted by Elements

� CD Spectroscope

� X-ray Images

� Application of X-rays

� Fluorescence and
Phosphorescence

� Discovery of Radioactivity

� Radioactive Decay

� Radioactive Decay and
Transmutation of Elements

� Simple Electroscope

Price
:  Rs. 100/-

Postal
 Charge

s:

Rs. 20/-

� Emission and
Absorption of
Radiation

� Classical Mechanics
and Quantum
Mechanics :a ramp
and a staircase

� Electron Orbits in an
Atom

The activity kit contains simple activities that explain
the underlying concepts of modern physics.  Attempt
has been made to explain some of the abstract
concepts like relativistic length contraction and time
dilation, curvature of space-time, deflection of light
through gravitational fields, photoelectric effect and
so on through 28 innovative activities in this kit.

Some of the activities are:
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To order please write to:

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

Price
:  Rs. 130/-

Postal
 Charge

s:

Rs. 20/-



Dream 2047 May 2007 V
Pfofofofofo

izi zi zi zi z

VP News 19

Collaborative Project with
Agharkar Research Institute, Pune

Vigyan Prasar has taken up a collaborative project with
Agharkar Research Institute, Pune under the guidance

of Prof. Madhav Gadgil, a renowned scientist. As a part of
this 3-year project, contents on bio-diversity will be generated
in Phase-I, which would be used by Vigyan Prasar for
developing various types of software (CDs, publications, kits/
posters). The first phase of the programme is to be completed
within six months.  It is also decided to prepare a database
on available literature and electronic material on Indian
biodiversity and technical experts as well as amateur
naturalists active in the field of Indian biodiversity. Some
textual and photographic resource material on different
aspects of biodiversity would also be generated as part of
the first phase of the project.

Activity Corner at Gwalior
Mela-2007

Vigyan Prasar organized a five-week-long (1 January-7
February 2007) activity corner at the Gwalior Trade Fair,

jointly with Yuva Vigyan Parishad, Gwalior, an S&T based
agency of Madhya Pradesh. VP put up a number of interac-
tive activity corners like detection of food adulteration, of-
fering explanation of miracles, origami, interaction with sci-
entists, plantation and nature activities. For the general
public, special demo-cum-interactive sessions followed by
discussions on the themes ‘Scientific explanation of
miracles’ and ‘Detection of adulteration in the foodstuff of
daily consumption’ were the main attraction. A sale counter
of publications and other software of Vigyan Prasar along

with an exhibition on ‘History of S&T in Indian Subconti-
nent’ was also a major attraction. Regular slide/video/film
shows were also organized for the general public in the
evening. Several competitions and other activities were also
organized daily for visiting schools of Gwalior. On an aver-
age about five thousand people visited activity corner of
Vigyan Prasar daily.

Telescope and Electronic Toys
workshop on Mussoorie

The Uttarakhand Council for Science & Technology
(UCOST) and Society of Pollution & Environmental

Conservation Scientists (SPECS), with the technical
collaboration of Vigyan Prasar, jointly organized a 7-day
training programme at Mussoorie from 14 to 19 February
2007. It was aimed at taking up science popularization
activities in a planned way in the State.  As a part of this
programme, a 5-day telescope-assembling workshop and a
workshop on electronic kits were conducted in which VP
provided technical as well as material support.  During the
workshop, the participants assembled about 45 Newtonian
reflector telescopes (70 mm).

Participants aligning their 70 mm Newtonian reflector telescopes with
terrestrial objects.

National Science Exhibition at
Indore (MP)

Vigyan Prasar organised a series of activities during 5-7
February 2007 at Emerald Heights International School,

Indore. As a part of this event, an exhibition on theme “Un-
derstanding Planet Earth” to celebrate 110th Birth Anniver-
sary of Dr. Zakir Hussain, the Former President of India was
also organized.  About 75 VIPNET Clubs participated in the
programme. A visually rich quiz on the theme ‘Planet Earth’,
specifically developed by VP for this programme generated
lot of interest among the participants.  A workshop on elec-
tronics and a display of books and other software of VP was
also organised.

A view of activity corner of  Vigyan Prasar at
Gwalior Mela-2007

Letters to the Editors
I am a student of MPhil in physics in "Sambalpur University" of Orissa. Thanks, I
have received  DREAM 2047 of Feb/March 2007. There are important articles in
this issue, which are so much curricular and fruitful to all the students, teachers
and Science observers.  Article on "Polio" is also giving an overall and much more
information about the Polio eradication programme in India. The important article
by Dr. Subodh Mahanti gives information about Henri Poincare's Conjecture.

Also an article on the "Meson Theory" gives nice information on particle
physics. I am very happy to know that we can get the issue of DREAM 2047 at
the beginning of the month. It is good and it should continue and more topics
should be introduced.

Lastly, as a physics student I am requesting you to place an article on the
"Anisotropic behaviour of some high temper superconductors" and "Quantum
dots" and Astro Particles.

Anup Pattanaik, Rahama 754140




