determining the structure of the solar system

nature of science
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Technological problems
and advances often
create a demand for new
scientific knowledge,
and new technologies
make it possible for
scientists to extend
their research in new
ways or to undertake
entirely new lines of
research. The very

Newton's mathematical
analysis of
gravitational force and
motion showed that
planetary orbits had to
be the very ellipses
that Kepler had proposed
two generations earlier.

The work of Copernicus,
Galileo, Brahe, and
Kepler eventually
changed people's
perception of their
place in the universe.

Writing in Italian
rather than in Latin
(the language of
scholars at the time),
Galileo presented
arguments for and
against the two main
views of the universe in
a way that favored the
newer view. His
descriptions of how

Johannes Kepler, a
German astronomer,
worked with Tycho Brahe
for a short time. After
Brahe's death, Kepler
used his data to show
mathematically that
Copernicus' idea of a
sun-centered system
worked well if uniform
circular motion was

Using the newly invented
telescope to study the
sky, Galileo made many
discoveries that
supported the ideas of
Copernicus. It was
Galileo who found the
moons of Jupiter,
sunspots, craters and
mountains on the moon,
and many more stars than

Tycho Brahe, a Danish
astronomer, proposed a
model of the universe
that was popular for a
while because it was
somewhat of a compromise
of Ptolemy's and
Copernicus' models.
Brahe made very precise
measurements of the
positions of the planets

In the 1500s, a Polish
astronomer named
Copernicus suggested
that all those same
motions could be
explained by imagining
that the earth was
turning around once a
day and orbiting around
the sun once a year.
This explanation was

Ptolemy, an Egyptian
astronomer living in the
second century A.D.,
devised a powerful
mathematical model of
the universe based on
continuous motion in
perfect circles, and in
circles on circles. With
the model, he was able
to predict the motions

To someone standing on
the earth, it seems as
if it is large and
stationary and that all
other objects in the sky
orbit around it. That
perception was the basis
for theories of how the
universe is organized
that prevailed for over
2,000 years.
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The sun is many
thousands of times
closer to the earth than
any other star. Light
from the sun takes a few
minutes to reach the
earth, but light from
the next nearest star
takes a few years to
arrive. The trip to that
star would take the

Telescopes reveal that
there are many more
stars in the night sky
than are evident to the
unaided eye, the surface
of the moon has many
craters and mountains,
the sun has dark spots,
and Jupiter and some
other planets have their
own moons.
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The earth is one of
several planets that
orbit the sun, and the
moon orbits around the
earth.

Planets change their
positions against the
background of stars.

The rotation of the
earth on its axis every
24 hours produces the
night-and-day cycle. To
people on earth, this
turning of the planet
makes it seem as though
the sun, moon, planets,
and stars are orbiting
the earth once a day.

One way science affects
society is by
stimulating and
satisfying people's
curiosity and enlarging
or challenging their
views of what the world
is like.

No matter how well one
theory fits
observations, a new
theory might fit them
just as well or better,
or might fit a wider
range of observations.

Sometimes, scientists
can control conditions
in order to obtain
evidence. When that is
not possible, practical,
or ethical, they try to
observe as wide a range
of natural occurrences
as possible to discern
patterns.

In the short run, new
ideas that do not mesh
well with mainstream
ideas in science often
encounter vigorous
criticism.

