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FIGURE 1-2 (a) Ptolemy’s geocentric view of the universe. Note at the center the four elements of the
ancients: Earth, water, air (clouds around the Earth), and fire; then the circles, with symbols, for the Moon,
Mercury, Venus, Sun, Mars, Jupiter, Saturn. the fixed stars, and the signs of the zodiac. (b) An early repre-
sentation of Copernicus’s heliocentric view of the universe with the Sun at the center. (See Chapter 5.)

theory. But in many cases, a new theory is accepted only if it explains a greater
range of phenomena than does the older one. Copernicus’s Sun-centered theory
of the universe (Fig. 1-2b), for example, was originally no more accurate than
Ptolemy’s Earth-centered theory (Fig. 1-2a) for predicting the motion of heav-
enly bodies (Sun, Moon, planets). But Copernicus’s theory had consequences
that Ptolemy’s did not, such as predicting the moonlike phases of Venus. A FIGURE 1-3 Studies on the forces
simpler and richer theory, one which unifies and explains a greater variety of  in structures by Leonardo da Vinci
phenomena, is more useful and beautiful to a scientist. And this aspect, as well ~ (1452-1519).
as quantitative agreement, plays a major role in the acceptance of a theory. g

An important aspect of any theory is how well it can quantitatively predict g &~ “*"ﬁq‘ TR
phenomena, and from this point of view a new theory may often seem to be only ? 5 R i
a minor advance over the old one. For example, Einstein’s theory of relativity w \Se = &[ ﬂ]
gives predictions that differ very little from the older theories of Galileo and '}3 i Ry p
Newton in nearly all everyday situations. Its predictions are betler mainly in the 7 _mmﬂ -
extreme case of very high speeds close to the speed of light. But quantitative
prediction is not the only important outcome of a theory. Our view of the world
is affected as well. As a result of Einstein’s theory of relativity, for example, our
concepts of space and time have been completely altered, and we have come to
see mass and energy as a single entity (via the famous equation E = mc?).

EE] Physics and its Relation to Other Fields

For a long time science was more or less a united whole known as natural
philosophy. Not until a century or two ago did the distinctions between physics
and chemistry and even the life sciences become prominent. Indeed, the sharp
distinction we now see between the arts and the sciences is itself but a few
centuries old. It is no wonder then that the development of physics has both
influenced and been influenced by other fields. For example, the notebooks
(Fig. 1-3) of Leonardo da Vinci, the great Renaissance artist, researcher, and
engineer, contain the first references to the forces acting within a structure, a
subject we consider as physics today; but then, as now, it has great relevance to
architecture and building.
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