Why Astronomy?
by Sandra M. Faber

ing this subject? What good is it for people In general

and for me in particular?” Admittedly, astronomy does
not offer the same practical benefits as other sciences, so how
can it be important to your life?

On the most basic level, I think of astronomy as provid-
ing the ultimate background for human history. Recorded his-
tory goes back about 3000 years. For knowledge of the time
before that, we consult archeologists and anthropologists about
early human history and palecontologists, biologists, and geol-
ogists about the evolution of life and of our planet—altogether
going back some five billion years. Asoronomy tells us about
the time before that, the ten billion years or so when the Sun,
solar system, and Milky Way Galaxy formed, and cven about
the origin of the universe in the Big Bang. Knowledge of as-
tronomy is part of a well-educated person’s view of history.

Astronomy challenges our belief system and impels us to
put our “philosophical house™ in order. For example, the Bible
says the world and cverything in it were created in six days by
the hand of God. However, according to the ancient Egyp-
tians, the Earth arose spontancously from the nfinite waters
of the eternal universe, called Nun. Alaskan legends teach that
the world was created by the conscious imaginings of a deity
named Father Raven.

Modern astronomy, supported by physics and observa-
tions, differs from these storics of the creanon of Earth. As-
tronomers believe that the Sun formed about five billion years
ago by gravitational collapse from a dense cloud of interstellar
gas and dust. At the same time, and over a period of several
hundred thousand years, the planets condensed within the
swirling solar nebula. Astronomers have actually seen young
stars form in this way.

At issue here, really, 1s the question of how we are to gain
information about the nature of the physical world—whether
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by revelation and intuition or by logic and observation. Where
scicnee stops and faith begins is a thorny issuc for cveryone,
but particularly for astronomers—and for astronomy students.

Astronomy cultivates our notions about cosmic time and
cosmic evolution. Given the short span of human life, it 15 all
too casy to overlook that the universe 1s a dynamic place. This
idea implics fragility—if something can change, it might even
some day disappear. For instance, in another five billion years
or so, the Sun will swell up and brighten to 1000 times its pres-
ent luminosity, incinerating the Earth in the process. This s far
enough in the future that neither you nor | need to feel any
personal responsibility for preparing to meet this challenge.
However, other cosmic catastrophes will inevitably occur be-
forc then. The Earth will be hit by a sizable picce of space
debris—craters show that this happens every few million years
or so. Enormous volcanic eruptions have occurred in the past
and will certainly occur agamn. Another lee Age is virtually cer-
tain to begin within the next 20,000 vears, unless we first cook
the Earth oursclves by burning too much fossil fuel.

Such common notions as the inevitability of human
progress, the desirability of endless economic growth, and the
Earthis ability to support its human population are all based
on limited experience—they will probably not prove viable in
the long run. Consequently, we must rethink who we arc as a
species and what s our proper activity on Earth. These long-
term problems involve the whole human race and are vital to
our survival and well-being. Astronomy is cssennial to develop-
ing a perspective on human existence and its relation to the
COSMOS.

Many astronomers believe that the ultimate, proper con-
cept of “home™ for the human race is our universe. It seems
increasingly hkely that a large number of other universes exist,
with the vast majority incapable of harboring intelligent life as
we know it. The parallel with Earth 1s striking. Among the so-
lar system planets, only Earth can support human life. Among
the great number of planets in our galaxy, only a small frac-
tion may be such that we can call them home. The fraction of
hospitable universes 1s likely to be smaller sull. It seems, then,
that our universe is the ultimate “home,” a sanctuary in a vast
sca of inhospitable universes.

I began this essay by talking about history and ended with
1ssucs that border on the ethical and religious. Astronomy is
like that: It offers a modern-day version of Genesis—and of the
Apocalypse, too. | hope that during this course you will be able
to take time out to contemplate the broader implications of
what vou are studying. This i1s one of the rare opportunitics in
life to think about who you are and where you and the human
race are going. Don’t miss it.



