PART I
Galileo’s sketch of Saturn

Astronomy and the Universe
It is often said

Galileo’s sketch of Orion

Galileo Galilei (Scala/Art Resource, NY)

M01A_CHAI0278_09_SE_P01.indd 2

that we live in
a golden age of astronomy. Yet the dawn
of the 21st century is actually the second
such period of rich discovery and rapid
exploration in Western civilization. The
first era of stunning scientific growth
began in the late Renaissance. Foremost
among the early architects of modern
astronomy was the Italian scientist
Galileo Galilei (1564–1642). By turning
his telescope to the heavens, he changed
radically and forever our view of the
universe in which we live.
Although he did not invent the tele
scope, in 1610 Galileo was the first to
record what he saw when he aimed a
small (5-cm-diameter) lens at the sky.
His findings created nothing less than a
revolution in astronomy. Viewing for the
first time dark blemishes on the Sun, rug
ged mountains on the Moon, and whole
new worlds orbiting Jupiter, he demol
ished the Aristotelian notion that the heavens
were perfect and unchanging. It was with the
philosophers of the day, as much as with the

theologians, that Galileo had trouble. In cham
pioning the scientific method, he used a tool
to test his ideas, and what he found disagreed
greatly with the leading thoughts and beliefs
of the time.
Galileo’s advance was simple yet pro
found: He used a telescope to focus, magnify,
and study radiation reaching Earth from the
heavens—in particular, light from the Sun,
the Moon, and the planets. Light is the most
familiar kind of radiation to humans on Earth,
since it enables us to navigate the surface of
our planet. But light also enables telescopes to
see objects deep in space, allowing us to probe
farther than the eye can alone. With his simple
optical telescope, Galileo completely changed
the way that the oldest science—astronomy—is
pursued.
Among other “wondrous things” he
found were star clusters along the Milky Way,
moons and rings around the outer planets,
and colorful nebulae unlike anything seen
before. Some of Galileo’s sketches are repro
duced here and are compared with modern
views at right.
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Today, we are again in the midst of another
period of unsurpassed scientific achievement—a
revolution in which modern astronomers are
revealing the invisible universe as Galileo once
spied the visible universe. We have learned how
to detect, measure, and analyze invisible radia
tion streaming to us from dark objects in space.
And once again our perceptions are changing.
Astronomy no longer evokes visions of
plodding intellectuals peering through long tele
scope tubes. Nor does the cosmos any longer
refer to that seemingly inactive, immutable
domain seen visually when we gaze at the
nighttime sky. Modern astronomers now deci
pher a more vibrant, changing universe—one in
which stars emerge and perish much like living
things, galaxies spew forth vast quantities of
energy, and life itself is thought to be a natural
consequence of the evolution of matter.
New discoveries are rapidly advancing our
understanding of the universe, but they also
raise new questions. Astronomers will encoun
ter many problems in the decades ahead,
but this should neither dismay nor frustrate
us, for it is precisely how science operates.

Each discovery adds to our
storehouse of information,
generating a host of ques
tions that lead in turn to
more discoveries, and so
on, causing an a cceleration
of basic knowledge.
Most notably, we are
beginning to perceive the
universe in all its mul
tivaried ways. We have
opened up the whole
electromagnetic spectrum
beyond visible light. And
what we, too, have found
are “wondrous things.”
Emerging largely from
studies of the invisible
universe, our view of the
cosmos in its full splendor
is one of many new scien
tific insights that we have
recently been privileged
to attain. Historians of the
future may well regard our
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generation as the one that took a great leap
forward, providing a whole new glimpse of
our richly endowed universe. In all of history,
there have been only two periods in which our
perception of the universe has been so revo
lutionized within a single human lifetime. The
first occurred four centuries ago at the time of
Galileo; the second is now under way.
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