An early science fantasy book (1940), called Mr Tompkins in Wonderland by
physicist George Gamow, imagined a world in which the speed of light was only
10m/s (20mi/h). Mr Tompkins had studied relativity and when he began
“speeding” on a bicycle, he “expected that he would be immediately shortened,
and was very happy about it as his increasing figure had lately caused him some
anxiety. To his great surprise, however, nothing happened to him or to his cvcle.
On the other hand, the picture around him completely changed. The streets grew
shorter. the windows of the shops began to look like narrow slits, and the

policeman on the corner became the thinnest man he had ever seen. ‘By Jove!”
exclaimed Mr Tompkins excitedly, I see the trick now. This is where the word

relativity comes in.” ™
Relativity does indeed
predict that objects moving
relative to us at high
speed, close to the speed of
light ¢, are shortened in
length. We don’t notice it
as  Mr Tompkins did.
because ¢ = 3 % 10°m/s
is incredibly fast. We will
study length contraction,
time dilation, simultaneity
non-agreement, and how
energy and mass are equiv-
alent (E = me?).
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hysics at the end of the nineteenth century looked back on a period of

great progress. The theories developed over the preceding three centuries

had been very successful in explaining a wide range of natural
phenomena. Newtonian mechanics beautifully explained the motion of objects
on Earth and in the heavens. Furthermore, it formed the basis for successful
treatments of fluids, wave motion, and sound. Kinetic theory explained the
behavior of gases and other materials, Maxwell’s theory of electromagnetism
not only brought together and explained electric and magnetic phenomena, but
it predicted the existence of electromagnetic waves that would behave in every
way just like light—so light came to be thought of as an electromagnetic wave.



