
CHAPTER 28

SPECIAL RELATIVITY AND NEWTONIAN MECHANICS
Einstein's theory of special relativity reveals a number of startling results
that conflict with our traditional ideas about space and time. Among its
most famous revelations are that moving clocks run slow, moving objects
appear shortened, mass and energy are equivalent, and the speed of light is
the ultimate speed for an object with mass. However surprising these
predictions are, a large number of experiments are in complete agreement
with the special theory of relativity, and today scientists accept it.

But what about our traditional ideas concerning space and time? We
should remember that these ideas come from centuries of experience and
experiments that support the concepts developed by Galileo, Newton, and
others. These traditional concepts have been discussed in Part I of this text
under the title of “Mechanics,” or “Newtonian Mechanics,” as it is often
called. Newtonian mechanics, in contrast to the special theory of relativity,
presumes that time and length are the same in different inertial reference
frames. And Newtonian mechanics does not remotely hint that mass and
energy are equivalent, or that the speed of light is the ultimate speed.

Is the theory provided by Newton and others wrong, then, because it fails
to predict those things for which special relativity has become famous?
Newtonian mechanics is certainly not wrong. It is just more limited in
scope than is special relativity, which applies to all speeds between zero
and the speed of light. The Newtonian view, in contrast, is valid only for
speeds much smaller than the speed of light. In fact, in the limit of small
speeds, both the Newtonian and the relativistic pictures of reality are in
agreement. Thus, special relativity does not contradict the results of
Newtonian mechanics, but generalizes them. Suppose, for example, that
your car could attain speeds that are near the speed of light. As you
accelerated toward the speed of light, you would observe the world around
you change gradually. At the start, you would see the familiar Newtonian
picture, where, for example, length is not contracted and time is not
dilated. As you accelerated, this picture would change, until you saw a
relativistic picture in which the lengths of objects speeding by the car are
contracted and the moving clocks run slow.


