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Martyr

Anupam Phukan
T.D. C. part Il (Arts)

(Let the apartheid policy in South Africa be removed)

In his pair of eyes
A blue portion of the sky was reflected
And the evergreen trees of his beloved motherland,
Which he enjoyed heartily for the last moment 5
At the moment —
When the guns of his enemy soldiers
Toward his fastened body,
His heart was singing a song —
“Oh black cloud ! go away And”
Let us see the fullmoon again.......... 4
By which he saw his sacred and silence
love for human again,
Thus a great soldier was killed !
By some white skinned people ;
Like a burning candle,
Life flame of whom
Lightened hearts of many people

And

Blood of heart

Proved it again —
“Blood of all is red.” @

The light of childhood

Pradeep Kr. Das
T.D.C. partl (Arts)

Often I think about the childhood,
Really the childhood is how much good !
At that everything was beautiful,
Always the mind was very peacefull,
No worry, nor sadness, but

There was happiness.
Sad and bad were temporary if

they had come,

But now those bright and light

days have gone,

And the joyous mind these sad
thing posses.

“What happens at present time ?”
the mind says,

—Why T dislike present these busy days?
Of course the light and bright
days never stay for us,

Those have gone for ever as we

. are in old age
Now and then I remember those happy days,
And feel strange to know it,
“everything is age”
Some ages are peaceful, and
some are sorrowful,
But the childhood’s days are
the most beautiful. @



Jyotiprasad

An Apostle of ART and CULTURE

It has been most appropriate observe Silpi
Divas” (Artists’ Day) synchronising with the death
anniversary of Rupkonwar Jyotiprasad Agarwala who
was not only a great artist himself but also an
advocate of artistic approach in all fields of the
society at large for achieving the ultimate goal of
peace and progress for mankind. Jyotiprasad urged that
all norms of the world should be culture based,
whether it be in political, economic, social spheres,
was strategy and even inindustrial and commercial
fields. On the other hand, to put on his own words,
“the culture is proper utilisation of Beauty in life.”

The socially conscious artist in Jyotiprasad raised
his voice of protest whenever and wherever he found

contamination of beauty by anti-culture causing suffer-"

ings in society. Further, the Patriotic mind in him led
struggle for freedom following Mahatma Gandhi’s
ideal of non-violence. He belived in the immense
potentialities in the dumb people and felt genvinely
that as an artist himsclf he knew their secret aspi-
rations and their language of mind. Hence he would
raise them up to destroy the darkness they are living in.

In his songs, poems, dramas or article’s this aim
is clearly evident. In an article he worte, “I have
great faith that the future civilisation of the world
will be artists” civilisation. Actually every man at
heart is an artist and only when that would be ex-
hibited in full bloom of beauty of external culture,
peace and happiness, we are hankering after will
materialise and not before that. Thus Jyotiprasad
was an apostle of peace through culture which he
meant as beauty in life itself,

In the modern world of scientific age, no nation, sub-
nation or ethnic group any where can remain insular
or separate for itself. Mankind is marching towards
higher levels of cultural assimilation from the lower
bases. But this process of assimilation must not
destroy the originality and speciality of each group or

Manash Sarkar
T. D. C. 2nd vyear

region. Such unity in diversity of different cultural
traditions rather enriches the culture-based peaceful
human society and does away with various unnecess-
ary confrontations originated from our ignorance.

In all his writings, Jyotiprasad emphasised on
social justice and equality of all men. In his out-
standing play “Karengar Ligiri,” the feudalism symbo-
lised by the character of <Rajmao” was challenged
by “Sundar Konwar” who wanted to marry a simple
mind servent ‘Sewali.’ symbolising oppressed classes.
Through the character of ‘‘Sundar,” Jyotiprasad
projected his own ideals of establishing dignity of
man as a whole. Even after the country become
independent he did not run after power but con-
tinued struggle for economic welfare of the down-
trodden masses till his untimely death at the
age of 48 years on 17th January 1951, Even in
selecting the theme for his first Assamese film
“Joymoti,”” Jyotiprasad was concerned about the
glorious past of the land in which he was born ;
and in depiction too he showed utmost care to
present local culture and traditions.

It is noteworthy that Assam Silpi Divas Samity
started creating public opinion to regard the death
anniversary of this great son of Assam as Silpi Divas,
i. e, Artists’ Day and ultimately people as well as
government of Assam accepted this noble p'roposal
to remember one who dedicated his life for Art,
culture and welfare of the masses in all fields —
political, economic and social. Jyotiprasad declared
that every man is a political artist—a symbol of
culture. To rouse the artistic urge in every man.
So Silpi Divas observed in memory of all known
and unknown artists including Jyotiprasad should
also advocate in true sense the cultural approach
in all fronts' of our society, because a world
totally culture based was the dream of Rupkonwar
Jyotiprasad Agarwala. @



LIFE :

a chemical analogy

We live in a chemical universe. Everything is
composed of chemicals. Food, clothing and shelter,
earth, air and water; cows, dogs and cots—they’re
all chemicals, or mixtures of chemicals.

Everything we know is something about things.
Thus almost everything we know is something
about chemistry. We may not think its chemistry.
Chemistry may not call it chemistry. But how things
grow, ageand cook; run, fly and fight; burn, rot
and rust is chemistry. We’re all chemists, somewhat.
We have to be to survive. Chemistry by any other
name is chemistry.

Let us take water. What’s water ? Look at it.
Smell it. Taste it. Cold it. Heat it. Heft it. Its
clear, colourless nearly odourless and tasteless liquid

that melts at O°, boils at 100°c, and weight 1 gm.

per ml.
Then it ice water 2 And steam ? Certainly

.steam doesn’t weight 1 gm. per ml.

True ice and steam haven’t the same densities
as liquid water. Ice floats in liquid water. Liquid
water sinks in steam. Yes merely by absorption
of heat ice melts to a clear colourless liquid—and
nothing else. A water cooled condenser is useful
for collecting sufficient condensate to check its
behaviour with a small piece of sodium. Sodium
plus top water ; sodium plus melted ice, sodium
plus condensed steam-—all three clear colourless,
odourless liquids produce the same startling trans-
formation with sodium. The chemist in us says :
what which has the properties of water is water.
To summarize, ice plus heat yields liquid water.

.Steamless heat yields liquid water. And nothing else.

Now heat is nothing. It is merely a state of
commotion at the atomic level. Ice and steam, we

Dr. S.K. Kar
Dept. of Chemistry

say, are merely different states of water—the solid
and gaseous states. The liquid state is the third
common state of water.

The thing we call water is always the same-
thing. You can count on that is chemistry. There’s
another way to express that thought. Thinking as
chemists think, we say, water is “H-two-O" that
says in essence what the essence of water is and
indeed, what the essence of water is—and, indeed,
what essence of chemistry is, and science and
civilization. The centre can be reached from any
point of the compass. But one thing at a time.
What’s it mean to say “water is ‘H-two O’ 7"

H stands for Hydrogen. And Hydrogen ?
Hydrogen is a colourless, odourless, tasteless, light,
lightly flammable gaseous element. Now gases under
normal conditions are mostly empty space. To
store a significant amount of hydrogen at room
temperature in a small space, it must be cowpressed.
It’s kept in sturdy taks, under high pressure.

We canpot see hydrogen when we squirt it
from a tank into the room. It’s colourless. Now
can we smell it. It’s odorless. And we can show
that its less dense than air and flammable.

And ‘O’? O stands for oxygen. Like hydrogen,
oxygen is a colourless, odourless, tasteless, gaseous
element. It too, is stored under pressure in sturdy
tanks, Oxygen’s most important chemical property
is well known. It supports combustion. We donot
need our eyes or our ears to appreciate that.

Those are the elements water is composed of :
hydrogen and oxygen. Water is composed of a
highly flammable gas and a combustion-supporting
gas. Well, that’s chemistry, And that’s life.



The staff of life doesn’t look—or taste—like
its ingredients. Puppies don’t look—or behave—like
puppy chow. And water doesn’t look—or behave—
like hydrogen and oxygen.

Chemical 'changes
visible,

are dramatic. All ordinary,
macroscopic change is one-way. I drop
a ball. It comes to rest eventually, on that floor.
It’s a nice demonstration. It always works. But
now the ball on the flood can’t behave as it did
before its fall. Its potential behaviour has changed
with its change in potential energy. After its fall
the ball by itself never begins bouncing. We can,
of course, restore the ball to its previous exalted
status, We can boost the ball upto its previous
elevation, we have to have muscles, of course.
And our muscles have to be loaded with fuel—
glycogen, for example—and supplied with oxygen,
if we’ve going to continue the action for long. As
we act, fuel is oxidizen to water and carbon-di-
-oxide. That’s spontaneous process. Our muscles and
“bones couple that driving force of that spontaneous
process to an increase in altitude of the ball. It’s
the lever principle As nature setteth up one, she
setteth down another. As the ball is raised, glycogen
and oxygen are “set down” to water and carbon-
dioxide. To restore the glycogen and oxygen from
the water and carbondioxide, something else must
be <“set down”—heat, for example, from high
temperature to lower temperatures, as in photosyn-
thesis. But first let’s see the synthesis of water. If
we are clever we can make water from hydrogen
and oxygen—or in fact, from any thing that con-
tains hydrogen and oxygen such as sugar, or gaso-
line and air. Actually, we don’t have' to be very
clever, merely careful—if we wish to emerge
unscathed. Merely mixed hodrogen and oxygen, say
in an invested beaker and ignite. There! see the
droplets of a clear, colourless liquid ? It’s water.
Alternatively, we can make water by passing hydrogen
from a tank through a glass take (that won’t burn)
into an air-fulled room and igniting it. That gives
a gentle flame from which we can condense water
in the usual way, on a cold surface.

Recovery of hydrogen and oxygen from water
is not, however merely a matter of allowing Nature
to do her thing, unguided. It’s not like watching
a ball fall or hydrogen burn. It’s like raising a
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ball, Its matter of setting. Nature to undoing what
Nature does naturally. It's like of getting glycogen
oxidized in our muscles to enable us to muscle
up a weight.

‘The natural thing for elevated weights to do,
released, is to fall. The natural thing for puppies
to do, fed, is to grow. The natural thing for
hydrogen-oxygen mixture to do ignited, is to explode.

Now it’s a law of Nature that the exact reverse
of a natural event is unnatural. It’s unnatural for
resting ball to become restless. It’s unnatural for
grown dogs to become puppies. And its unnatural
for water to de-explode to hydrogon and oxygen.

Things age, never youth. Time marches onward.
We cann’t step into the same stream of time twice.
We cannot go back. The exact reverse of an event
is highly improbable.

Balls by themselves never begin bouncing. Water
by itself never splits into hydrogen and oxygen.
But resting ball can be bounced. It’s for that
reason—among others—that the passive voice was
created. And water can be split into hydrogen and
oxygen. It’s a common process.

Water splitting occurs around us. We're surro-
unded by chemical plants that split water. They're
easily recognized by the green colour of their solar
collectors. Their speciality is photosynthesis. They're
called green plants.

Photosynthesis splits water into hydrogen and .
oxygen. Oxygen is a byproduct. It's released to the
atmosphere, Hydrogen from the split water is com-
bined with carbondioxide of the atmosphere. Products
are solid products, “carbohydrates” —such as sugar,
starch and cellulose.

The chemical ingredients of photosynthesis are,
to repeat, water and carbon dioxide. The chemical
products are oxygen and carbohydrates, Chemically
speaking, photosynthesis oxidation in fire places
and in the gentle metabolic fires of life consumes
carbohydrates and oxygen, Water and carbondioxide
are produced. Carbohydrate production in green

plants consumes water and carbon dioxide and
produces oxygen and carbohydrates.

It is the life of green plants to clean up the
chemical mess that living animals make. To do



however. To photosyn-
grade

their job, they need help,
thesize, green plants need photous, high
photous. They need visible photons. They need to
be illuminated.

Photosynthesis is like raising a resting ball.
The water and carbon dioxide that are consumed
in photosynthesis correspond to the ball at rest on
the floor. Those states of matter are stable,
unreactive states. The carbohydrates and oxygen
that are produced in photosynthesis correspond to
the elevated. ball. Those states of water are ' less
stable, selftransforming, reactive states. Carbohydrates
and oxygen, ignited, burn, eclevated balls released
fall. The short wavelength, highly transformable
radiant energy of the sun that plants use in photo-
synthesis corresponds to the transformable muscle
glycogen and oxygen that ball raises use in raising
balls. Those are reactive configurations with which
Nature, properly gunided, can transform unreactive
configurations into move reactive configurations. The
chlorophylls of green plants correspond to the
muscles, tendons, and bones of a ball raisers body.
Those are enebling devices. They enable plants and
ball raisers to couple natural transformations to
unnatural transformations—ones that, by themselves
world not occur,

The natural transformation in photosynthesis in
heat flow from the hot sun to objects. The natural
transformation in aerobic ball-raising in oxidation
of muscle glycogen. The unnatural transformation in
photosynthesis is the transformation of water and
carbon dioxide into carbohydrates and oxygen. The
unnatural ball-raising in ‘an increase in the elevation
of the ball. Neither unnatural transformation occur
by itself. That would be unnatural. Either one can
occur however, in the presence of a natural trans-
formation to which it is coupled via, muscles,
tendons, and bones,

The devices for coupling in photosynthesis the
natural process to the unnatural process are the
chlorophylls of green plants. Standard devices for
coupling natural transformations of matter to un-
natural transformations of matter in chemical labo-
ratories are much less complicated than chlorophyils.
Chemists have not been in coupling business as
Jong as Nature has but the coupling devices, natural

or. contrived, have a feature in common : they
conduct electrons. Chemists use electrically condug-
ting wires, -

With wires and a part of Nature in a trans-
formable form, we can split water into hydrogén
and oxygen,

Chemically inert platinum wires are often used
in the splitting of water. The graphite of lead
pencils works almost as well and is less expensive.
Needed also, is a natural, spontaneous process that
can produce across two platinum wires or graphite
leads a voltage of at least 1-:23 volts. Water over
a waterfall at a hydroelectric plant can produce
such a voltage. So can the reaction of lead with
lead dioxide and sulfuric acid in a lead storage
battery. Increasing the voltage to 10 to 20 volts
increases the speed of splitting of the water. Adding
a little salt or strong acid to the water to increase
the water’s electrical conductivity greatly increases
the speed of splitting.

Volume wise, hydrogen comes off twice as taste
as oxygen when water is split. For that reason,
among others, chemists call water, ¢“H-two-O°
written H,O. The 2 refers to bydrogen. But what
does <2 hydrogen” mean? Two of what ? Opera-
tionally, it means, as just remarked, two volumes
of hydrogen per one volume of oxygen when water
is split. It means also two atoms of hydrogen. But
that’s another story.

Hydrogen is called hydro-genas because that’s
hydrogen’s most distinctive property. It generates
water.

Oxygen is called oxy-genas because that's
oxygen’s most distinctive property. It generates acidic
properties. H,SO,, for example, is much more
acidic than H,S. Similarly, H,O is much more
acidic than H,. True, H,O isn’t very acidic compared
to H,S80,. But it’s much more acidic than H,.

Lime’s caustic. It’s a base, Bases react with
acids. Squirt hydrogen gas on it. Nothing happens,
Now add water. Shake it, It gets hot! We can
try an egg on it! that’s water acting as an acid,

Like water, salt is an entirely different substance
from either of its elements. That’s chemistry’s most
distinctive feature. In chemistry the distinctive fea-
tures of substances change. They change so much
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we change their names. The name of the name-
changing game is chemistry. It’s the life of the
party we call life. We are what we eat. But we
aren’t called what we eat, that’s biochemistry. You
take the life out of chemistry. But you can’t take
the chemistry out of life.

What’s in a name, a chemical name ? A chemical
history.

Take the name of Ram Singh, if he exists is a
batch of chemicals. What does his name tell us?
The name Ram Singh tells us that Ram Singh is
a product of chemical union of the elementary
chemical essences of Mr. and Mrs. Singh. Similarly,
the name dihydrogen oxide is a product of a
chemicals union of the chemical elements hydrogen
and oxygen. And just as Ram Singh is sufficiently
different from Mr. and Mrs. Singh to have his
own name, so dihydrogen oxide is sufficiently
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different from hydrogen.and oxygen to have its
own name.

The making of Ram Singh from Mr. and Mrs.
Singh is a natural process. The making of dihydro-
gen oxide from hydrogen and oxigen is a natural
process, also. It fact, although we can take the
life out of Ram Singh, for the life of us we don’t
yet know how to get Mr. and Mrs. Singh out
of Ram Singh. Even recovering hydrogen and oxygen
from so simple a substance as dihydrogen oxide
requires considerable know-how.

It’s the story of the evolution of matter -from
primordial, unorganized, inorganic matter to more
organized, organic matter, eventually to photosyn-
thesizing plants, Mr and Mrs. Singh citizen Singh,
finally scientist Singh. In the formula H,O is
summarized the history of civilization. @




Environment Protection

The pollution of the environment has become
one of the biggest problem of our time. Everyone
today is talking about environment pollution. More
then 90’ percent of the population agree that
protection of the environment is “highly important”
the whole discussion stems from the realisation
that the conditions of life and the quality of life
now and in the future depend on the functioning
of the natural economy, on the protection of the
soil, the water, the air and the diminution of noise
and other stress factors.

Endangering the environment is not a minor
offence. The necessity of self gnarding the natural
basis of human life and preventing it from being
destroyed has resulted in a series of legislative
measures on the union as well as on the state level.

To tackle with such situations the government
should plan an environmental policy. This policy
should be based on three principles. The first one
is the -'precautionary principle’” by the application

of which harmful effects on the environment are
prevented before hand. The second one is the
“originator principle” which obliges the person

causing the environmental damage to bear the costs
of removing or ameliorating it. The third one is the
“‘co-operation principle’. This forsees that the various
social groups will all be bought into the planning
for environmental protection as early as possible.

Offences against the guidelines of the environmental
policy should be strictly panished.

In the opinion the most important means for
carrying out the aim of environmental programme
must be a body of environmental law based on
clear ecological criteria and subject to constant

Vikash Kashyap
T. D. C. Ist year (Arts)

revesion in accordance with the Ilatest state of
knowledge in science and technology.

Water economy and the maintenance of water
purity are two of the focal points in environment
programme. The solving of this problem is especially
important as the swift expansion of industrialisation
and the resultant technology has led to a constantly
increasing demand on water systems. The purification
of water is one of the most urgent tasks of environ-
ment protection.

Technology and wurbanisation of towns have
led to a sharp increase in the noise nuisance in
recent years. Due to noise on street traffic, aircraft
and construction work a variety of administrative
and technical measures must be in force to combat
noise. The use of silencers and sound damping
methods are getting in force.

“Slow poisoning through chemicals” is presently
one of the greatest problems we are facing. In the
opinion of a council of experts for environmental
questions the greatest danger to the conditions
necessary to human life comes from chemicals,
Numerous measures have been inaugurated in order
to restrict contact with chemicals or make it
impossible altogether.

Relations between environmental policy and

economy are very close. After all the burdens
imposed on nature are often the unavoidable
consequences of economic activity ; consequently

environmental policy will have an influence in the
very many ways on this activity. Therefore it js
necessary to find a via-media between a progressive
economic policy and realistic ecology awarness,
Environmentalists and economists are both sitting
in the same boat and should work together. @®



Without going to superfluity it will be good
to say that Indian performances in the international
sports meets is distreeful for we Indians. Why the
performances of India in the international meets
like Olympics, Asiads etc are such poor ? It cannot
be explained in a sentence.

In any sports (except cricket, for indefinite
period) India is not on a sound footing. It isn't
unknown that there are so many young players of
talent in the Indian rural areas. But they, for the
lack of facilities and proper trainings cann’t develop
their aptitudes.

Topically speaking, the pathetic condition of
Indian Soccer is shameful for every sports lover
Indians. In a country of twenty five states consisting
about seventy five crores of population. If players
from each state are chosen impartically in the
basis of their talent in various disciplines and
trained properly, then India will be able to reverse
the trend of decline in sports particularly in the
football.

were out of Hockey medal race having been placed
fifth in men’s Hockey. Inthe Indira Gandhi Inter-
national Hockey Tournament held at Lucknow this
yvear India was knocked out in the semifinal.
Pakistan won the trophy. So the sky of Indian
Hockey is now cloudy.

Indian athletes and wrestlers was also below
standard in performances than the other nations.
Though they try to show good performances in
their respective desciplines, the hunt for medals
often elude India.

Cricket, though a contrary in the view of Indian
economic condition is existing as the only lamp
of Indian sports. This only lamp may also be
put out at any time by the whimsical work of
the Cricket Control Board.

Thus our performances in only descipline of
sports in the international meets show sorry state.
It is the duty of sports lovers to think over the
problems of our such backwardness for our natio-
nal prestige.

international games and india

Kanai Krishna Malakar
T.D.C. Ist year (Arts)

In the ¢Jawaharlal Nehru International Gold
Cup Football Tournament” held at Siliguri this year,
the only goal scored by Indian team was against
Poland. That very match ended in draw and India
could secure the only one point in the tournament.
Both the players and the controllers of Asia Cup
qualification match, held at Abudhabi this year.

India failed to score even one goal in any of the
matches against China, North Yeman, The U. A E,,

and Bangladesh.

Commentating on the poor performances of
Indian football players a writter cum organiser of
Abudhabi M. A. Jameel said, “Is the game doomed
in India 7’ The last word about Indian Soccer is
that, India must demolish its existing structure and

start from the scratch to reverse the trend of its
pathetic decline.

Once upon a time India showed good perfor-
mances in Hockey and own gold medals, Gradually
the standard of Indian Hockey is falling down. In
the Olympic of 1984 the defending champions India

In identification of talents at a very young
there should exist no partiality, Scientific
trainings and facilities should be given impartially
to develop talents from very young age. The sports
authority of India must be reactivated. Adequate
funds and network of sports will enable Indian
sports to run smoothly. Facilities should be created
in the country side for proper development of sports
talents of these areas.

age

¥

Young players may get experience about good
playing from coaches. We find rareness of coaches
and sports experts in our country. Sports experts
and experienced coaches should be invited for proper
trainings of young players to develop their talents.
Government should be organised by India as often
as possible.

Above all the politicians should leave the sports
alone. They should not try to viviate the noble
world of sports by their undue interference. Let me
wait for that golden day in Indian sports. @



What

Attracts

Insects

to
LIGHT

Many interesting phenomena take place in
nature of which we seldom take any note. The
attraction of insects towards a source of light in one
such which we observe almost daily ; but rarely do
we stop to think about its cause. Surprisingly, it
is only the male insects’ which are lured to light,
and often to their death. Obviously, there must be
a strong force which lures the male insects to meet
this fate. This force has been of much interest to
researchers since the days of Aristotle, is no longer
a secret. Now it can be explained in terms of the
laws of Physics.

The study on this subject is not a new one.
Attention was made around the late nineteenth century.
S. W. Frost of Pennsylvania was, perhaps the first
person who made study on this subject on that
period and found that cotton moths were not equally
attracted towards candles and kerosene lanterns.
Later, an extensive study of this subject was made
by J. H. Fabre, a- French entomologist, known him
as ‘Homer of the insect world” He accidently made
his attention on this subject and mention must be
made of his sequence of events may not be out
of context here.

One morning, at his cottage in the forest
Fabre had captured a big female moth (14 cm wing
span) and had kept in a belljar in his study room,
Around 9 O’clock at night, when he was in his bad room,
he was surprised to find that the whole house was
invaded by a large number of moths, all male.
On seeing them he was reminded of the female

Anu Borgohain (Gogoi)
Lect. Deptt. of Zoology

moth which he had imprisoned in the morning,
He rushed to-his study room with a candle in his
hand. He found that these mothe flew around the
belljar, alighted, set off again, came back, flew up
to the ceiling and down again. They also rushed
at the candle and tried to put it out with the
strokes of thier wings. It was natural for Fabre to
think that the males would be attracted towards
the female. But what puzzled him was the unusual
behaviour of the male moths ; they vacillated between
the female and the flame seemed to prefer the flame.
Fabre wondered how the male moths could actually
the sense of location of the female moth. His
cottage was surrounded by big trees and bushes and
the right was pitch dark. Fabre repeated his' ex-
periment several times and each time he got the
same result. He was unwilling to attribute the
attractive power of the female to- its scent (phero-
mones, though on that time he could detect ‘some-
thing’ but had not clear idea on these) alone. In
one experiment, Fabre placed his female moth in a
Faraday cage to test if it gave off radio waves.
The males were still attracted to the caged female.
This ruled out the emission of radio waves from
the female which would be absorbed by the Faraday
cage.

Fabre died in late 19th century, but it was
still wondering whether the source of attraction was
scent or some invisible radiation. Several investigations
have subsequently been carried out. But it js only
recently that the real cause has been come to light,
It has now been established that Fabre’s original



conjecture of some unknown radiation’s involvement
in the phenomenon was the real answer. The real
attractive force is as is now known, a series of
narrow land far infrared radiations emitted from
heated\hydrocarbon of the candle flame. Exactly,
the same radiations are emitted by the female moths.

It has been morphologically demonstrated that
the female moth releases from a gland at the tip
of its abdomen acetate molecules called pheromone
or sex scent chemical analysis also shows that the
compositions of the pheromones of different insects
are not alike. Asa result, the frequency of commu-
nication of ome specieé is different from that of
others. Name of some pheromones are given below
and within brackets name of the insects.
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The pheromone, the biologically produce
chemical unit infrared radiations (similar to carrier
wave in radio communication). THhese radiations are
modulated i.e. cooled by message. They propagate
through space like a laser beam and are caught by
the’ male moths and the message in them decoded.
The process of insect communication is a complica-

ted one and to understand it properly one has look -

into the fundamental of laser physics. But here
it is necessary to mention that this article touches
very superficially about the laser physics,

The pheromone molecules, after they are released
by the female moth, are driven to excited state.
The €xternal energy for this comes from the blue
and " 'ultraviolet (0.45 um—O0.3um) portion of the
night sky radiations, Subsequently population inver-
sion takes' place. (The situation, in which the number
of mniolecules 'in- a higher - energy level is greater
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than the number in a lower energy level is called,
‘population inversion.” The population inversion is
the essence of laser action). The principle is the same
as that used in the present day gas dynamic laser.
After release from' the tip of gland, the pheromone
molecules undergo expansion while moving through

, g AS4 MIN

600 eM 530 500

Fig | :- Spectra of pheromone molecules taken by
a Fourier Transform Spectrometer in 16.67m(600cm 1)
to 20.00m (500 cm.*) Top: A composite of
spectra taken at 5 minutes over a period of about
an hour ; (A) spectra without modulation (B) spectra
with modulation by a frequency of 50-55 HZ.




the air - in presence of water vapour. Once: the
population inversion is obtained, the pheromone
molecules start emitting radiation at 16 um wave-

length which increases upto 18 um in about 35 minutes
of time. This change of wave length takes place
due to the change in the concentration of phero-
mone molecules near the {ip of the gland. The
emitted 16 um—18 um infrared radiations are modulated
by the moth either by vibration of its wingor spine.
As a result, the intensity of emissions increases.

The spectrum of pheromone molecules

obtained by a Fourier Transform' Spectro- & e i

meter is shown in Fig :- I. Here one can
see the presence of several narrow band
peaks in the 16 um—-18 um wavelength (Top).
In the same Figure (A), shows the spectra
‘when modulation is absent and (B) shows :
the same spectra after 54 minutes when the St
pheromone molecules are modulated by a S
frequency of 50-55 Hz. The intensity of
17-87 um line in (B) is seen to be larger
by a factor of about [0 than that in (A).

It has been demonstrated in laboratory
experiments thata narrow band emission
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tion of temperature of pheromone  molecules that
flow across the spine.

It is matter of common observation that insects
are not attracted equally to all sources of light.

‘Different sources of light may emit radiations ' in

the same wavelength band, but their
modulation is extent of coding can be different.
The spectrum of coleman lantern, bunsen burner
and candle as obtained by Fourier Transform
Spectrometer in the Fig-2, it is seen from the
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shifts to shorter and shorter wavclengths

with decreasing concentration and temperature of
the pheromone molecules in air.  The pheromone
drifts through the air as a gaseous invisible plume,
decreasing in concentration and in temperature, with
increasing distance from the female moth. Consequently,
the wavelength of emitted radiation decreases as the
distance from the female moth increases. The wave-
length of the emitted radiation is largest close to the
female moth where the concentration is the largest
and the pheromone on release from warm bodied
moth is the warmest. = The male moth flying at
some distance away from the female moth would
pick up the short wave length first and then would
move towards the location of largest wovelength.

The male moth pick up the infrared radiations
by their antennae. The spines of these insects are
composed of insect cuticular material and wax
which are ideal dielectric materials for the far infra-
red region. The spine of the male moth acts as
an open dielectric resonator to narrow band frequ-
encies, and actually it depends upon the concentra-
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Fig 2 : Fourier Transform Spectra of a coleman
fantern, bunsen burner and candle. Arrows of the
bottom between 16.67um (600 cm_*) and 20.00 um
(500 cm-*) are positioned where cabbage 100 per
maoth pheromone emits.

figure that the coleman lantern emits considerable
amount of visible and ultraviolet radiations, but its
emission in the infrared region is comparatively less,
(infrared radiations are produced hereby interaction of
heated hydrocarbon with the atmospheric water
vapour which has several absorption and emission
lines in the infrared region). Since coleman lantern
hydrocarbons vapourise on a mantel, there is no
flicker i.e.no modulation and hence there are no
emission lines. On this contray, both bunsen burner
and candle emit considerable amount of infrareq
radiation along with visible light and since both of
them flicker i.e. modulation is there, a large number
of narrow band lines are generated, Similarly coded
far infrared radiations are also emitted by the female
moth,
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" The insects are also attracted towards the street
lamps, both filament as well as fluroscent types.
But their behaviour here is . different compared to
that towards the candle flame. In case of candle
described in detail earlier, they jump towards the
flame and try. to put it out. Whereas, in case of
street lamp, very few of attracted species are found
at the globe. Instead, majority of them swam around
in capricious circles under the lamp. This bhappens
because (1) any scent molecule released from female
insect while floating under the street lamps is pum-
ped by the emission of the lamp, and (2) the 60
Hz a.c of the lamp also modulates the irradiated
scent. This irradiated scent under the IJlamp. emits
at an energy level much higher than " the scent
‘pumped’ by the night sky-light. As a result, the

attraction towards the street lamp is stronger than

that towards the real source of scent. In short, the
fundamental difference between the street lamp and
the candle is that the candle isa self-emitting
hydrocarbon mimic of the sex scent and the street

lamp is a mimic of the free floating. natural sex scent -

in the environment that happens to float under the
pumping and- modulating light source. .

In recent investigations, a large number of data
exists .on the morphology and behaviour of various
insects. The discussion made here is a subject where
entomology interacts with physics. Its study may
reveal many .ioteresting results specially on the
existence of numerous and complex types of molecular
radiations that convey informations between millions

of insect species. @
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Gems & Jewels

Collected by
Pabitra Kr. Goegoi

[
of -its inherent beauties till the skill of the pohsher fétches out the colours, makes§
the surface shine, discovers every ornamental cloud, spot and vain that runs through
the body of it. ,

@ Books are not dead things, they contain a potency of life in them to be as
active as the soul was whose progeny they are,

@ Money is the most important thing in the world. It represents health, strength,

" 'honour, generosity and' beauty as the want of represents illness, weakness, disgrace
meanness and uglyness.

@ Economy requires neither superior courage not eminent vutue ; it is satisfied with
ordinary emerge and the capacity of average minds .

@ History makes man Wise; Poetry — Witty | Matheniatics — Subtle ; Natural Philo-

" sophy — deep ; Moral — Garve ; Logxc and ’Rhetonc --Able and Content

A human soul without education is like a marble in the quarry which shows none

J oshep Addnson

Milton

G. B. Shaw

Smiles -

Bacon
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