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Thiefs of the world arise !

Dr. B. L. Srivastava
Deptt. of English

This age of actor and benefactor
Purrs and purrs but does not spur.

A genuine thief is what we need
The iron-age benumbs his creed.
Bandits at large! the thief recedes
The actor preaches, and none heeds,
The actor snatches smile with-al,

And imparts it, it does fall.

The thief not snatches, but doth steal,
And imparts it and we feel,

Feel because we proudly steal.

What is stolen does but heal,

What balms and spur is creed of thief
From that come peace, salvation chief.
Its balm is great as that of rhyme,
Which is itself a stealing prime.

Arise yon thiefs of all descriptions,
Ages all, and races, nations ;

Steal and delever ‘goods in fog,
Bounce and pounce and clog and dog.



Energy anp India

IN these few pages and with such a
meagre knowledge as we possess, it is a
very hard task to assess everything that
ought to be included in the subject.

India is one of the countries which have
yet to solve the common man’s fundamental
problems of food fuel, shelter, clothing or
transport though she has been able to double
her food production in the last 28 vyears
primarily because of a tremendous increase
in irrigation facilities through the major dams
and reservoirs. The life spans of major dams
reservoir, however, are only a quarter of what
our dams had then meant to be. Heavy
silting of our reservoirs is already taking
place. Very soon our population at its pre-
sent growth rate of 2:59%, a year will out-
strip our food stocks. As regards the future,
the declining fertility rate is assumed, Du-
ring the fifth plan and later, a population
of 705 million in 1986 and 8390 million in

2/Aryan

11

Nabin Ch. I(alita;
Prev. yr. M.Sc. (Maths,) !

the year 2020, with a growth rate down
to | percent only are calculated to be. And
to meet fully the rising demands of still
growing population, the irrigation commission
has drawn up a programme for complete |
and final development of the countrie’s entire
irrigation potential, estimated at 82 million
hectres by 1983. The rapidly worsening
economic situation is forcing the trace of
irrigation development to earlier completing
but a recent resurvey has put total poten.
tial at 107 million hectres, which is not
likely to be all developed much before 1994
(end of the fifth plan). There is no question
of this programme’s ever extending to the
year 2000, even if a re-assessment were {0
raise the potential somewhat higher. The
twanty point economic plan announced by
the Prime Minister of India in July 1, 1975
also aims to bring five million more hectres
under irrigation. National programme for use
of underground water is being stressed.




But all our economic plannings for an
accelarated development will be doomed if
the present energy crisis continues to
exist. Various sources of energy in India
have so far failled to meet the full require-
ments of both the agricultural and indus-
trial sectors. This shortage has recently got
aggravated further because of a four-fold
increase in the international price of crude
oil. To take the country out of the present
energy crisis, we need to increase the vyeild
and production of the current sources. As
stocks of fossil fuels are depleting at a fast
rate and as our energy requirments in the
future are bound to be increase with increase
in human population with improved living
standards; we would have to take the help
of other energy sources as well. But before
doing so we have to assess the other po-
tentialities of the different sources and would

have to solve many related scientific and
technical problems.
Energy Which is the most fundamental

for all kinds of developement at present means
a capacity for doing useful ( also harmful )
works. Forgetting everything those harms
that may be caused by use of Energy we
should channelise our attention and genuine
endeavour to channelise our attention and
genuine endeavour to channelise all the ener-
gies for the good of our society : for the good
of man. For doing anything like cooking food
or travelling from one place to another, we
need help of energy. Energy has generally
been drawn from three sources : fossil fuels
( remains of past organisms lying for million
of years underneath earth’s surface )—
coals, natural gas and oil ; biological sources
—wood, cattle-dung and vegetable wastes ;
and electricity generated from hydro nuclear

and thermal sources. Of these, from which-
ever wWe can obtain energy; it can always be
converted into more useful and easy-to-use
forms using various mechanical devices.

Present sources of Energy:

Coal :— Total known reserovirs of coal
in India are 83 billion tonnes and our ever-
age annual production is 70 million tonnes.
This production rate can be inereased with
improved mining techonology. With increased
coal production, more thermal-power station
may be set up. It isa source of oils and
gas which may be produced by treating
coal under various gasification techniques.

Oil :— Our total known reservorits of oil
are 130 million tonnes. Our present annual
consumption of oil is 23 million tonnes, out
of which only 8 million tonnes are extracted
from our own sources, The left is imported
mainly from the Arabian countries, the
largest oil producing agents in the world.
This rate of production can be increased
and with improved exploration techniques,
new oil-fields may be located. The recently
obtained sources of oil in the Bombay High,
Assam and Meghalaya may bridge to some
extent the gap between our rate of pro-
duction and consumption.

Hydro-electricity :—The total electric power
which can be gainfully generated from our
all water sources in the country is 41000
MW (1 MW=108 watts ) of which only 9300
MW is being generated at present. Though
this source of electricity at times is some
what undependable because of erratic mon.
soon and less rainfall in catchment areas,
yet the total potential of this source js
tremendous. Out of the currently used sources,
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this is the only source which goes wasted
if not fully exploited. Yeild from this
sources can be more effectively used by decrea-
sing transmission losses which amount to
about 209, at present.

Thermal-Power :— When ELECTRICITY is
generated by burning FOSSIL FUELS (usually
coal) the minimum efficiency of conversion
from heat energy to electricity reached is
about 40%. The remaining gets lost due to
radiation and other factors. This efficiency
may be pushed to about 559% by using
MHD ( Megneto-hydrodynamic ) generalors
which are in the development stage at
present.

Nuclear-Power :— Electricity from this
source in the country is being generated
using the fission [ the process of breaking
up of nucleus of a heavy atom into two
more or less equal segments with the
release of a large amount of energy ] of
both natural and enriched uranium ( natuial
uranium contains only 7%, fissionable uranium
_235 and the restis fertile uranium—238,
Enriched uranium contains more than 7%
fissionable uranium—235)

With the known Uranium deposits and
present reactor technology, our generating
capacity of electric power from this source
can be 5000 MW of which only 600 MW is
being utilised at present. Our reactors, along
with producing electricity, produce some
fissionable Platinium—239 from absorption of
fast moving neutrons by uranium—238. Since
our deposits of uranium are rather limited,
attempts are being made to develop fast-
breeder reactors which can use plutonium
—239 as fuel.

It has been mentioned already that the
atomic fuel Uranium exists in nature in two
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isotopic forms of atomic weights 235 and

238. It has also been mentioned that it is

the less abundant 7% lighter isotope U 235

that undergoes fission by absorbing thermal

neutrons. The neutrons released during fission

maintain the Chain Reaction. The heavier
and abundent isotope absorbs neutrons of
certain energies without undergoing fission

causing a loss of neutrons thereby retarding
the chain reactions. To overcome this, enriched
Uranium in which the abundance of U 235
is increased by isotope separation in the
atomic reactor fuels and in the atomic bomb.
The chemical properties of the isotopes are
identical and they cannot be separated by
chemical processes. The present method of
separation make use of the property that
lighter elements diffuse faster than the heavier
ones. Since the difference in mass in this
case is very small, the processis very slow
and so very expensive. Much of the high cost
of the atomic fuel is due to the cost of
separation. Recently, a few research groups
in the west have announced the separation of
isotopes by using LASER [meaning : Ampli-
fication by stimulated emmission of Radiation.
The success of MASER principle in the ampli-
fication of microwave frequency range propnp-
ted several investigationsto examinethe possibi-
lities of extending this principle in the optical
and infrared regions of the spectrum. This led
to a very useful invention in 1958 of LASER or
the optical MASER. The credit for this unique
device goes simultaneously to C. Townes and
Schawlov of Columbia University, U.S.A. and
Basov and Prokorov of Lebedew lInstitute,
Mosow]. This technique when fully developed
could greatly reduce the cost of atomic fuel.
It is reported [Physics Today, Sept. ‘74, P.P.
37] that the congentration of U235 in a sample




was increased from 79%, to 60%, by a group of
scientists in the U.S.A. using this technique,
Some other non-¢onventional sources of
energy are wind-energy, geo-thermel energy,
tidal energy, sewage garbage energy, which
may be of great help to usin stuffing our
energy shortage. .
Fast- breeder Reactors :- Attempts are
being made to develop fast-breeder reactor
in India into stages, In the first stage,
Plutonium--239 would be used as a fuel, and
this would be covered with either Uranium
—238 or with thorium—232 as a blanket. |n
the first case, more Plutonium—239 would
be bred then consumed, while in the second
case, fissionable Uranium—233 woutd be
produced. In the second stage, fissible
Uranium—233 would be used as fuel, and
thorium—232 as a blanket. This would breed
more uranium—233 than burnt. Since we have
the largest reserves of thorium—232 in the
world, thorium-based fast breeder reactorshave
a big potential for us. In this regard, it can be
mentioned : ““The country has at ‘
four research and two power reactors in
operation. The research reactors, all at the
Bhaba Atomic Research Centre (BARC) ar.e :
APSARA (1 MW ), CIRUS (40 MW), Zerlina
(zero energy) and Purnima (Zero energy fast
reactor). The two power reactors are at
Tarapur, Maharastra and Rana Pratap Sagar,
Rajasthan, while the two power react?rs
are under internal security ; Apsara, Zerlina
and Purnima operate at very low power
levels to be of use for the large scale prodtfc-
tion of plutonium. This leaves thg chonf:e
of Cirus. Cirus, built with Canadian assis-
tance, reach criticallity on July 10, 'IE??O. The
Canadians handed over the ope'ration and
maintanace of the reactor to Indians by the

present

- efficiency of 959, 10 100% at a relatively

ends of November that year. A notable
result of the policy of self-reliance was that
Indian Scientists learnt the fabrications of the
nuclear-grade natural uranium fuel for Cirus.
And the fuel was, in fact, better in quality than
those initially supplied by the Canadians,

Before Cirus  became fully  opera-
tional, the decision was taken to build a
plant to recover the by-produc_t plutonium
from the irradiated fuel rods, and the plant
was commissioned by August, 1934, A sophis-
ticated laboratory to analyse the quality of the
plutonium recovered was also buiit’ (Science
Today, Sept, 1974—Topic : Nuclear Nirmaan)

Fusion Reactors :- Since even nuclear
power agencies face the problem of depletion
of nuclear fuels sources, scientist have been
looking for those sources of energy which

may promise a virtually unlimited supply

for times to come. One of this controlled

reactions [ the process in which two nuclei
forced to combine 1o form one ] on which
work .is going on are between deutorium—
deutorium and deutorium—tritium (both heavy
isotopes of hydrogen). Deutorium is available
in oceans in the form of heavy

water and may
be separated out

by electrolysis to an

low cost. For the fusion reaction to undergo,
one needs to continue the combining nuclei
for small time (usually a fraction of a
second) at sufficiently high temperatures
( generally greater than 10¢ k) under very
high pressures ( greater than 1012 atmos-
pheres ). Since this is extremely difficult
process, attempts are being made to acheive
it with the help of powerful laser-beams.

Hydrogen ( deutorium and tritium ) can

be an ideal fuel of the future because of

ease in stocking and transporting, safety in
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use and its non-polluting quality. On the other
hand, when petrol burns in automobiles,
carbon-di-oxide is evolved. It pollutes our
atmosphere which has become a great problem
in the industrial cities. Hydrogen Wwill or-
dinarily produce water which is not at all
harmful. But it is a bit worying to the
ecologists, for the Oxygen will be consumed
in large quantities during the formation of
water. In fact, hydrogen cannot be used
as a source of energy like fossils but as
an energy carrier—water being its unlimited
source. It is hoped that the researchers would
be able to solve various scientific and technical
difficulties within a decade or two, and power
plants based on LASER FUSION would
become operational by the turn of the century.

In the immediate - future, our energy
requirments can be met simply by increasing
the yeilds and searching for new process.
Import of crude oil may be lowered by
making full use of our hydro-resources and
by increasing our dependance on coal.
When the use of coal is enhenced creating
posing enormous transportation problems, it
is hoped that technological advances would
enable us to drive enough power from soler-
energy ( which has been used in Japan
already ) and fast breeder reactors and
nuclear fusion. And even if the fruit of
nuclear power does not become a major
source of electric generation, we shall be
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able to able to meet it from hydro-clectri.
city for long years. The full control of
our big rivers with the main tributeries
would cost approximately Rs. 530 crores
which our nationalised banks can easily
finance. If the work is taken wunder the
full use of Military power and guidance
the step will be a bit better. In this respact
of course, questions may arise regarding the
Know-how of our engineers. Undoubtediy,
we have a big stock of qualified engineers
as Britain, West Germany or France and
they will be able to take the responsibi.
lity if the work is first taken experimentally
then proceed step by step for direct mate-
rialisation. Again we have a great deal of
man power also. If all these are parallely
employed, we may be even able to possess
more energy in Wwater than the Arabian
countries have in oil. Such a step will
improve our irrigation and transportation in
many-folds. To speak the truth, it is the
unimproved and traditional irrigation system
which is responsible for not meeting our
demands of food while China having less
areable lands than we have meets the demand
producing two and one-fourth times of ours.
Actually, we can meet our minimum demands
and build the edifice of a splendid, self-
sustaining economy if we all display a little
more energy, enterprise and dedication.
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EARTHQUAKES

Pratul Kalita
B. Sc. (lyr)

ANY vibration set up within the Earth

as a result of natural energy being applied
to it is known as Earthquake. Ina simple
way we can say that itis a jerking motion
in the rocky shell of the earth’'s crust. Earth-
quake evokes a picture of death and deva-
station, which terrified mankind for thousands
of years. Villages are buried by land slides,
fissures opened and spout water, rivers and
spring go dry. Like this, earthquake change
the Geological history of an area. Earthquake
brought disaster upon man, both directly
and indirectly, i.e., by causing destructive
“tidal waves’, Land slides, fires broken water
mains, and diseases produced by contami-
nated water supplies.

Great loss of life has accompanied some
earthquake. For example, in September 1,
1923, Japanese catastrophe, approximately
140,000 persons were killed and property
damage was estimated at 3 billion dollars‘.

In elongated belts that coincide approxim-
ately with the regions in which volcanoes are

or have recently been most active and also
with young mountain systems, earthquake
tend to be most frequent,

So far we have learned about what is
earthquake, but now we are to see how the
earthquake is caused. There are many causes
for the origin of the earthquakes, The earth-
quake may cause due to exterior as well as
interior causes.

Aristotle belicved that due (o release of
underground air the earth is shaken. Lucretions
belived that the collapse of underground caves
produced shocks. The present knowledge of
the science of earthquake is due to the
research of Mallet, Milne, Reid, Imamura,
Omori, and others, though there are many
things yet to be made clear.

Earthquake may be generated by landslides
avalanches in the mountainous regions. But
according to Oldham landslides, avalanches
collapse of caverns are effects, not causes.
Variations of temperature, variation in the
weight of atmosphere, variation in the distri
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bution of snow and water dashing of the
sea waves against the coast are considered to
be minor causes producing slight tremors.
These causes are known as surface causes.

During the explosions of volcano the
earth tremble locally. This type of earthquake
is not generally severe. But, ofcourse some
of them may cause disaster locally. The
explosion of Krakatoa in Sumatra on 27th
August, 1883 is one of the best example of
earthquake produced due tO volcanic causes.

The main or, so to say most reliable cause
of earthqueake is tbe tectonic cause. It is
due to the structural disturbance resulting in
the relative displacement of the different
layers of the earth’s crust. The earth’s crust
is made up of layers of rocks. Due to diffe-
rential load or stress the rocks aré deformed.
Rocks are having elasticity. There is a certain
limit of elasticity for each rock unit which is
known as elastic limit. ~Some times this
elastic limit is exceed by the stress or load

above it and a fracture is developed. To
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reduce the strain the two halves tend to
move from each other along the weaker
plane and regain their original configuration
due to elastic rebound. This is known as
elastic rebound theory. which was proposed
by H.F. Reid. According to him Stresses o
two sides of the fault were accumulating and
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produced bending of rocks. When the rock
could bear no more strain it breaks with
sudden displacement on eitheir sides of the
fault. During its displacement it gives a
blow to the upper rocks on one side and
to the lower rocks on the other side of
the fault plane. As a result of this blow the
earthquake is produced.

In the past decade, the development of
a bold new geological theory seems finally
to have clarified the cause of earthquakes

'F"i]l Plate lectenic

Called plate tectonics, the theory holds that
the surface of the eatth consists of about
a dozen 112-km-thick rock plates. These
plates are floating on the earth’s semi-
molten mantle and propelled by unknown
forces. Where they meet, friction sometimes
temporarily locks them in place, causing
stresses to build up near their edges. Then
the rock fractures, allowing the plates to
resume their motion. The sudded release of
this pent-up energy cause the earthquake.
( For example ; in California, two -such great
plates are sliding past each other along the
San Andreas Fault). But earthquakes can
also occur well within a -plate, possibly
because the plate structure has been weak-



ened in those places during periods of
ancient volcan‘sm.

There must be an instrument which can
be able to record the earthquake waves.
This instrument is known as Seismograph.
Water can be said to be the primitive
seismograph. From the wave direction of
water the direction of earthquake wave was
determined. Then cames the mercury with
grooves connected to tubes, {rom which
earthquske would overthrow mercury through
the grooves into the tubes and from an
observation of this the direction would be
determined. In 132 A. D., Chang Heng of
China devised a method to record the earth-
quakes. It consist of a figure of a frog at
the centre of a vessel which is again sur-
rounded by eight figures of dragons sitting
on spring and each holding a ball in its
mouth. During earthquake the nearest dragon
throws its ball to the mouth of the frog
and thus the direction of the earthquake
wave can be determined. After this devise

there came pendulums seismographs. It
consists of a horizontal pendulum which
records the earthquakes by means of a

beam of light thrown on a piece of photo-
graphic paper by the reflecting mirror atta-
ched to the pendulum. The time is measured
by dots at the end of each munite.

There are two types of instrument for
recording the intensity of the earthquake
waves. One is Seismometer, which records
local shocks only. The other type, records
distant earthquake intensity, is called Seis-
mograph. The main factors in the function
of a seismograph are consisting of a rotating
drum which is attached firmly to the ground

and shakes during the passage of earth-
quake waves. The inertia of a heavy weight
tends to keep it from moving, and thus a
pointer attacked to it ten is to remain steady.
A wavy line is recorded on the slowly
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rotating, vibrating drum. Most seismographs
today are kept in darkened rooms. A photo-

graphic paper is wound around the drum
and

a light source is substituted for a
pointer. The record left on the paper is
called seismogram. The seismograph is

usually connected with a clock so that
intensity record is correlated with time record.

The seismic shocks, felt by earth’s surface
may vary widely in their magnitude. While
some are very feeble and some are severe.
Some may not cause any destruction and
on the other hand some mMay cause severe
destruction. So in order to compare the
intensities of different earthquake readily
we need a scale to measure the intensities.
The intensity of an earthquake is defined
as the magnitude of vibration, set up on
the earth’s surface, due to the seismic shock.
Based on this an Italian seismologist Rossi
and a Geneva professor Forel proposed a
scale for the measurment of intensities. |t
has got ten divisions as shown on the table.
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Intensity

i
v

v
Vi
Vil

Vi
IX

Name of the shock

Microseismic
Extremely Feeble

Very Feeble
Feeble

Moderate
Fairly strong
Strong

Very strong

Extremely strong

Shock of Extreme
Intensity N

Effects

Recorded by delicate instruments only.
Recorded by all seismographs. Felt by experienced

persons only.

Felt by several persons at rest.

Felt by persons in motion.
ceilings of houses.

Felt by every one.

Affects windows and

Greater disturbances on houses

and produces ringing of bells.
General awakening of persons from sleep and ringing

of bells,
Overthrows

Clocks stcp. Trees oscillate.
movable objects.

Causes removal of

plasters but no general damage to building. Church

bell rings.

Fall of chimneys and cracks in the walls of buildings.
Partial or complete destruction of buildings.

General

destruction of buildings

and ground.

Produces landslides in mountainous regions.

Next, an lItalian seismologist, Mercalli, has given another scale. It has got

twelve divisions.

Intensity
|

1l
vV

v
Vi
Vil
VIl

XI

X1l
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Acceleration produced
Less than 1 Cm/Sec/Sec

Over 1Cm/Sec/Sec

Over 2:5Cm/Sec/Sec
Over 5Cm/Sec/Sec

Over 10Cm/Sec/Sec
Over 26Cm/Sec/Sec
Over 50Cm/Sec/Sec
Over 100Cm /Sec/Sec
Over 250Cm/Sec/Sec
Over 500Cm/Sec/Sec

Over 750Cm/Sec/Sec

Over 980Cm/Sec[Sec

The table is given below.

Name of the Shock

Instrumental
Very Feeble

Feeble
Moderate

Fairly strong
Strong

Very Strong
Destructive
Ruinous
Disastrous

Extremely
Disastrous

Catastrophic

Effects

Recorded by seismographs
only.

Perceived only by sensitive
persons.

Perceived by persons at rest,

Perceived by persons in
motions,

Wakes persons. Rings bells.
Produces cracks in the walls.
Slight damage to buildings.
Throws chimneys.
Overthrows buildings.
General destruction of
buildings.

Few buildings are left

standing Causes fissures in
the ground.
Total destruction of build-
ings and ground, Objects
throws up.




In Japan, F. Omori studied i the earthquake
waves thorougly and established that the
intensity of any s2ismic shock is proportional
to the acceleration imparted to a body set in
motion by the incident waves. Based on this
criteria Omori put forward a scale of intensity
of earthquakes in which the shocks of different
intensities were defined and classified in
terms of the amount of acceleration generated
by the waves. The scale introduced by Omori
is more scientific and rational than those

described previously. In recent years a magni-
tude scale has also been proposed, which
is supposed to offer an overall picture of the

total amount of energy actually released
during any earthquake.

Earthquake affecting a vast area do not
cause the same destruction everywhere. So

with the help of any suitable scale of intensity

an earthquake affected area can be divided

into many zones. The line of separation of

these zones are called isoseismals. These
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isoseismals generally occur in the form of
closed, more or less concentric curves. The
source from which the earthquake is generated
below the earth’s crust is called focu_s.
The point lying vertically above the focus is
known as epicentre. It is well known that
intensity of earthquake is more at the focus

and is reduced gradually in all directions,

Now we have come to know that epicentre

is the nearest zone from the focus on the
surface of the earth, and therefo
affect will be greatest

But one thing is to be

re earthquake's
in epicentral zone.
noted that the earth-

quake can not originate at a mere point
alone. Disturbance Occur over an area and
that area

is called focus and therefore
epicentre also must be an area, not a point,

Earthquake originating at a depth of 30 miles
or less, below the earth’s  surface,
commonly described as shallow focus earth.
quakes. If the focus is Situated ata depth of
50 miles to 450 miles, below the earth's
surface then it is called a deep focus
earthquake.

The energy, released from t
transmitted in all directions
earthquake waves.

are

he focus, is
in the form of
These waves are of three
types. They are (1) Primary wave {2) Secon-
dary wave & (3) Surface wave. Now we are
to see that what are the nature of these waves.
The Primary wave is also know as Push Wave
or, Longitudinal wave Or; compressional wave
or P-wave, Primary waves are similar in
character to that of Sound waves, The move-
ment of Primary wave is to and fro in the lines
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of propagation. They are the fastest in velocity
and cause preliminary tremors on the surfacs.
These waves can pass through both solid
and liquid medium but Secondary Wwave can
not pass through liquid. Light waves and
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