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Why Study Astronomy?

It is a dark night, just like every other. The outside lights have gone out and just as you like to
do, you’ve turned out your room lights so you can peer at the total darkness outside through the
Perspex dome of your living quarters. There is not a glimpse of the shapes and colours of the
day-time clouds. You love to let your imagination wander as you drift off to sleep in the dark.
Anyone living on a permanently cloud covered world, such a Venus or Titan, would not in a
million years conceive that if those clouds parted they would see points of light in the sky, or
moons and planets within their solar system. We are extraordinarily lucky to be able to see the
stars.

It is easy to imagine a technological civilisation on Earth, even, where mankind would all be
living in artificial quarters that gave no view of the stars. The stars may be pin-pricks of light
but we would be missing a lot. We now know that we come from the stars. Not just us and all
living organisms but the very Earth itself, the moons and planets of the solar system and the Sun
itself. Most of the elements we are made of were created in distant space, inside earlier stars
long-since exploded and dead. Studying stars is indeed studying other suns but it’s also
studying what we are part of and how we fit into the Universe as a whole.

This little piece is mostly extracted from the course introductory notes but may be of interest to
others not on our course. Astronomy has a special place in science and you can read below a
score reasons why this is so. You may think of others. They are not in order of importance,
which is for your own judgement.

e The world we live in is stunning in its beauty, its variety and its depth of organisation. Most
of us are eager to learn about the whole world we live in. Our interest does not stop at our
local ecology or the events of our current decade. Astronomy sets all other science (and
much of our culture) in a universal context.

e Modern astronomy is an exhilarating science. It is truly international, with global
collaboration the everyday mode of working; billions of dollars spent on it annually;
technology representing the frontiers of modern development; fresh results materialising by
the week; a tradition of rapid, world-wide distribution of results; tremendous effort placed
on making new findings intelligible to the non specialist. As an advertisement for science, it
is hard to beat. In the first year astronomy course you will probably hear and see more
modern scientific results than most final Honours courses deliver.

e Astronomy is an excellent subject to learn how science works. Data is hard to come by
and the skill of deduction has to be honed to the highest. Astronomy is old enough to
illustrate how science matures and is self-correcting.

e The science in Astronomy is truly universal and not special to a small discipline. The
results introduced and the skills required to appreciate the deductions are common to much
of physical science. Good, transferable, scientific ideas and methods are learnt in an
astronomy course, almost painlessly.

e Astronomy has shaped mankind's view of the Universe. If the Earth had been enveloped
in permanent cloud, our view of the Universe would have been extremely parochial. From
the earliest times, the pageant of the heavens has aroused our curiosity and stimulated our
interest, our sense of awe and our desire for discovery. Do you want to study science as if
the Earth were enveloped in clouds?

e Many people do not appreciate the seminal influence of astronomy on society. Heavenly
bodies have directly affected our agricultural life, our tidal shorelines, our time-keeping and
calendars, our seafaring and navigation, our current climate and long-term climate change,
our scientific and technical life, our religious and philosophical life.
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e All of humanity shares the same sky; understanding what’s in it is a quest we share with
everyone on Earth. There is, and has been in times past, a huge range of cultures on Earth,
with widely different environmental surroundings, social customs, political systems and
religious beliefs yet everyone on Earth who looks up at the starlit sky is looking at the same
sky. You can truly say to anyone that my astronomy is your astronomy.

e Astronomy is the science that has been most intimately connected with civilisation and
culture since records began. It is therefore the science that is accessible to the widest of all
audiences.

e The picture of the Universe revealed by modern astronomy should be an essential
ingredient in a modern education. The colossal size of the Universe, its immense age, the
uniform nature of its constituents and processes all provide a context for the place of
mankind in the scheme of things. On a more local scale, our knowledge of the solar system
has increased phenomenally in the past half century, providing a valid context for
environmental science that previous generations have never had.

e Astronomy more than almost any other discipline opens one's mind to think the unthinkable
and experience the limits of nature. It was the great biologist Thomas Huxley who said that
astronomy is the science "which of all sciences has filled mans' minds with general ideas of
a character most foreign to their daily experience”, and that was when astronomical
knowledge covered a fraction of its present range.

o Life has established itself on Earth in virtually every accessible place, in an enormous range
of environments. Modern science indicates that life began on Earth comparatively soon
after the Earth was formed. Life is composed almost entirely of the four most common
chemically active atomic species in the universe, H, C, N and O, along with phosphorus, P
and sulphur, S. CHNOPS are the 6 atomic species associated with life. Yet biological
science still seems to be taught as if it is concerned only with what happens on Earth.
Modern astronomy is slowly strengthening the view that biology is likely to be a common
phenomenon in the Universe. It is time for the next generation of biologists to have some
knowledge of astronomy.

e If the previous paragraph sounds like a ‘head in the clouds’ biology, then 1’d go further and
say that it’s time the biologists put their heads above the clouds and looked at the rest of the
solar system, at the very least. Can life that is radically different from life on Earth
develop in alien environments, not fantasies dreamt up by science fiction writers but
environments that really exist? Think of the cold, oxygen free, atmosphere of Saturn’s
moon Titan, or the sulphuric acid laden clouds of Venus. No use looking for the biology we
know about in these places but what about something radically different? What can the
subject of astrobiology tell us? In truth, not a huge amount at the moment because people
are just beginning to realise that there are serious questions here needing serious, complex
and fascinating answers.

e To re-enforce the previous conclusion, it is worth realising that life began on Earth when the
Earth was quite unlike its present state. In fact life on Earth as we now recognise most of it
could not have existed on the early Earth. Hence, it is already completely established that
life can exist in environments that are quite unlike those found over most of the Earth
today.

e The public at large want to know about the origin of life. Although microbiologists are
spending increasing amounts of time on this question the answer is not going to come from a
microbiology lab. The answer will come from the broad interdisciplinary subject of
astrobiology, for the question of the origin of life involves astronomy and the universe at
large.

e It is not just biologists of the future who should be taking an interest in astronomy.
Geologists, too, have been guilty of treating the evolution of the rocky Earth with scarcely a
glance up to the sky. Yet the rocky structure of the Earth is as an eggshell sitting on the
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fluid mantle beneath. Geologists are now realising that major historic incidents of
volcanism may have been triggered by meteoric impact. Geologists need to see the Earth
as part of the solar system.

e The days are long past when astronomy was the preserve of those who liked to pass solitary
nights wrapped in a warm cloak observing the Universe through a telescope. Planetary
astronomy is now a cutting edge subject occupied by academic geologists, meteorologists,
technologists and biologists. Space science is an international multi-billion commercial
industry. Astronomy is everyman's science in the 21st century.

e The Earth was formed about four-and-a-half billion years ago, as astronomy and geology tell
us, but it was not simply formed and left on its own to evolve. It is becoming increasingly
clear that the dynamics of the solar system, from orbital sizes and shapes to meteorite
impacts, has shaped life on Earth. Educated people should know the basic dynamics
involved.

e The Earth has provided an environment that has been ‘just right” for the evolution of life for
a few billion years. Is the stability of this environment guaranteed whatever we do, or can it
go horribly wrong? The study of other planets is essential knowledge for answering this
question. As an example, James Lovelock’s insight that the Earth has many environmental
feedback loops, the net result of which determine the environment that all life occupies on
Earth, came from his reflections on how possible life on Mars would affect the Martian
atmosphere.

e As mankind exploits the Earth, there is perhaps a tendency to think that seven billion people
on this globe can't be wrong. The perspective that our solar system is but a speck of dust in
the cathedral of the Universe, to quote another astronomer, tends to make those with this
knowledge better world citizens. We have to take responsibility for our own actions, and
far from being the end of the Universe if we don't, it is worth realising that it won't make a
jot of difference to the Universe.

e Heaven/ Is as the book of God before thee set/ Wherein to read his wond’rous works, as the
poet Milton said a long time ago. You or I mightn’t use the same religious imagery these
days but the sentiment is still the same.

¢ Finally, to return to the excitement that is modern astronomy, a good case can be made that
this is a golden age for astronomy. This golden age has been achieved by the huge
advances made by space probes visiting much of the solar system, by opening up the whole
of the electromagnetic spectrum to observation now that measurements can be made outside
the atmosphere, and by the application of modern technology to produce a generation of
Earth-based telescopes with performances that are factors of ten better than their
predecessors. As a result, we are witnessing a blossoming of knowledge, understanding and
insight that is profoundly changing our perceptions of the Universe.

Enough? You could debate some of these points but my personal view is that for someone who
has the skills and good fortune to have a healthy life, integrated into society, there is no
knowledge more valuable than an appreciation of the Universe in which we find ourselves. If
you go to your deathbed without such knowledge, then you have missed out on part of the
human experience. It will be a life less fulfilled than it should be. In my list of *100 things to
do before you die’ then learning something about modern astronomy is right up there close to
the top. It’s a personal view but it’s no bad thing that your lecturer on Astronomy feels strongly
about the worth of the subject. 1 think that the student who takes the astronomy course will be a
better scientist because of it, whatever their Honours Degree.
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