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THE FUTURE OF ATOMIC CIVILIZATION

Q Bipul Saikia
Lecturer, Deptt. of Chemistry

The atoms are the smallest unit of matter.
They are made up of still smaller particles called
protons, neutrons, electrons and so on. The com-
bination of atoms in small integral ratio results in
the formation of another tiny unit called the "mol-
ecules". These particles, atoms and molecules
are so small in size that they cannot be viewed
or observed even with a high-power microscope.
Similarly, their individual masses are also negli-
gible. Yet it is hard to believe that such tiny parti-
cles are now regarded as the ultimate deciding
factor of human civilization-its development and
destruction. The detonation of Atomic Bombs in
Hirosima and Nagasaki in 1945 unleashed be-
fore the world the awesome power of the atom-
opening a new chapter in human history.

However, scientists are working round the
clock to comprehend this tiny energetic monster
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and to use its power towards good ends. Before
going through this aspect, let us have a primer
on the atomic structure, atomic energy and the
atomic bomb. An atom has two main parts-the
centre or the nucleus and the extranuear region.
All atoms have particles like proton, neutron etc.
at their nuclei with the electrons occupying the

- extranuclear regions. The numbers of protons and

neutrons in an atom are equal making it electri-
cally neutrol as these are oppositely charged
particles. This number is characteristic of the atom
and therefore, either the number of protons or
electrons is called the atomic number. The total
number of protons and nuetrons, known as the
nucleous, is termed as the mass number and is
also a characteristic property of the atom. The
atomic number of hydrogen, the simplest of all
atoms, is 1 indicating that it has one proton at
the nucleus and one electron. The mass number
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is also 1in case of ordinary hydrogen atom which
further indicates that it has no neutron. However,
in a sample of hydrogen gas, there exists also
particles having neutrons which are known as
isotopes of hydrogen. Hydrogen has two known
isotopes vlz. Deuterium and Tritium, with 1 and 2
neutrons respectively. Similarly, atoms of other
elements also possess isotopes differing in the
number of neutrons.

The hydrogen atom is very stable owing to
its small size and simplicity in the atomic struc-
ture. But atoms of higher atomic numbers show
a decreasing order of stability owing to the fact
that a large number of nucleons have to reside
in a comparatively small dimension. Hence they
tend to break up spontaneously to give smaller
atoms. To do this, they emit rays which are called
radioactive rays. The atoms like uranium, pluto-
nium etc. produce such rays spontaneously. The
phenomenon also occurs when heavier atoms
are bombarded with accelerated particulars like
neutrons. These processes are known as Nuclear
Fission and these are associated with the emis-
sion of energy. The reverse process of radioac-
tivity has also been conceived as lighter atoms
can now be fused together to get a heavier atom
generating enormous energy in the process. This
is known as Nuclear Fusion. The atom bombs
released on Hirosima and Nagasaki by America
in 1945, were base on Nuclear Fission process.
On the other hand, one of the bombs tested by
India in Pokhran on the 11th May of this year
was based on Nuclear Fusion. Such bombs are
called the Thermonuclear or Hydrogen Bombs.

L

. It has been observed that construction of
« Nuclear bombs is no longer a difficult task, as
« the third world countries like India, Pakistan etc.
. also possess the technology. But the application
. of the nuclear energy towards the welfare
. purpose has not yet been fully materialised. The
. atomic energy has not been able to meet the
* energy demands of the world. One gram of
= uranium produces heat energy equivalent to 1680
« litres of crude oil or 3 tones of coal. A nuclear
. #Reton r pile cangopvest dbis eustgy.inta, sleg:
. trical energy, but overall efficiency for production
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of electricity doesn't exceed 30%. This impligs
that 70% of the produced energy has to be dis-
posed of in the environment. Moreover, the dis-
advantage of using nuclear f!ssmn power is the
yield of large quantities of fission waste-products
which are radioactive and remain lethal for thou-

" sands of years. The appropiate method of safe

disposal of these products has not yet been de-
vised.

The nuclear fusion process involves the
fusion of deuterium and tritium, isotopes of hy-
drogen. The process promises an.endless source
of energy devoid of any radioactive wastes. The
energy produced here is 1000 times greater than

that in fission process. But there are some tech-

nological problems for harnessing fusion energy.
We shall have to wait several years for the use of
such energy.

But will the human society survive from the
destructive nuclear activities till then? The answer
depends on the international politics. Though it
is hard to sing songs of hope as one looks at the
competitive nuclear activities in the entire world
including the Indian subcontinent, the wisest thing
to do at this moment is to rely on the honest and
unbiased efforts of a handful of scientists who
are working in the interest of the welfare of hu-
man society. However, we know that science
promises only hopes, not despair. ®
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