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How big is the universe? How did it begin? How long will it survive?
Are there other planets like ours? Other suns? Other moons?

No one knows for sure. But some of the finest minds have spent their entire lives trying to find out
more about this universe in which we find ourselves, and yet know so little about. Theories

have led to newer theories. Discoveries have spawned newer discoveries. As the technology
of skygazing becomes more refined, more and more of the universe is opening up.

Jayant Narlikar, the internationally renowned astrophysicist, describes this unravelling of the
universe in our cover story. He takes us on a guided tour of its mysteries, explaining in the
process the subtleties of the various theories in existence.

All of which attempt to explain how the universe was born, how it’s growing,

and how one day it will die. To be reborn perhaps.

A fascinating journey into our past and our future. And one you cannot miss, whether you
are interested in science or not.
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t the beginning of this

century a heated debate

took place at an inter-

national meeting of

astronomers. The point
at issue was: “How far does the ob-
servable universe extend?”’ The ma-
jority of astronomers were firmly of
the opinion that all that they saw was
part of the Milky Way. ‘“Not quite!”
argued a handful who shared the
view expressed by the nineteenth
century astronomer R A Proctor.
Proctor believed that a few faint
nebulae picked up by the telescopes
did not belong to our gigantic Milky
Way, but lay far beyond it.

As it happens at astronomical
meetings even today, the majority
view prevailed on that occasion.
However, as Galileo put it more than
three centuries ago: “In questions of
science the authority of a thousand is
not worth the humble reasoning of a
single individual.””

A galaxy in motion, typifies the dynamic processes apparent in spiral galaxies.

The scientific technique of
‘experiment- observation- inference’
has a built-in safety mechanism,
which takes effect sooner or later
displacing wrong theories.By 1924
the observations by Edwin Hubble
with the newly constructed 100 inch
telescope at Mount Wilson clearly
demonstrated that Proctor was right.
However, Hubble’s observations re-
vealed something far more startling
and dramatic than what Proctor
could have ever imagined.

Let us first consider our own
galaxy seen in the sky as a diffused
white band, which is responsible for
its name ‘Milky Way’'. The galaxy is
disc shaped with a diameter of about
one lakh light years and it contains
billions of stars including the sun.
Nebulae are not pointlike sources of
light like stars but are diffuse in ap-
pearance. There are several bright
nebulae in the Milky Way. But what
about the bright Andromeda nebula?

It is such nebulae that caused the
controversy mentioned in the begin-
ning. The Andromeda nebula is nota
small system containing a star or
two; it is a galaxy in its own right,
containing hundreds of billions of
stars. It looks small and faint because
of its enormous distance from us —
some two million light years!

In the 1920s Hubble and his col-
league Milton Humason found sev-
eral such galaxies lying well beyond
our own and which clearly demon-
strated that Andromeda is one of our
near neighbours. The visible uni-
verse extends far beyond Andromeda
where distances have to be measured
in hundreds of millions of light
years. Astronomers can photograph
clusters of galaxies located at dis-
tances of hundreds of millions light
years away.

While we may be inspired by awe
at this gigantic.size of our universe,
there is more to come. Hubble’s sur-
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vey revealed more startling facts
about the universe, facts on which
the modern subject of cosmology
rests. But before describing them let
us briefly try to understand why the
astronomers were deceived about the
size of the universe, eight decades
ago.

The clue to this puzzle is con-
tained in the dark patches seen in the
photographs of the Milky Way.
These patches arise because of ab-
sorption of starlight by particles of
dust. This interstellar pollution was
not known and therefore not taken
into the calculations by the early as-
tronomers. It was Proctor’s conjec-
ture that such absorbing dust exists,
that was verified in the 1920s. The
bigger and better telescopes of the
post World War I period could look
beyond this darkening.screen and
make out clearly the extragalactic na-
ture of many faint nebulae.

In the 1920s, there were two
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