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Albert Einstein
The Special Theory of Relativity
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l. 5 Between 1900 and 1927 there were two great revolutions in physics: quanium |2
Rkt
[ef+ mechanics and relativity. The former grew from contributions by many physicists (including .,_,_ﬂ._._
fravg Mhrgin

= Einstein), but relativity was the creation of Einstein alone, a stunning accomplishment
ranking easily with the achievements of Newton. Einstein based his theory on two
assumptions: i{ Dovlele Space, |1.F+-

I. Al the laws of physics have the same form in all inertial reference frames. This is often
called the Principle of Relativity, V. s | i i
unLrJ = 5!:.\:;4-(-., f_‘pllg.'.i .

2. The speed of light in a vacuum has the same value £ in all inertial reference fmmes.  |a “.fj inﬂ indant
Thus s ealled the Principle of the Constancy of the Speed of Light,

The entire theory of special relativity is derived from just these two postulates, Their
simplicity and generality are characteristic of Einstein's genius. As a consequence, Einstein
showed that Newtonian Mechanics is only approximately correct, usable in cases in which

velocities are small compared with the speed of light. In faci, Einstein's relativistic

Pl w
mechanics approaches Newtonian mechanics when v << ¢, As Richard Feynman' stated in

’/L/ 54'—51.{: Space, |0 F+'

For ower 200 years the equations of motion enunciated by Newton were believed 1o deseribe
nature cormectly, and the first time that ermor in these laws was discovered, the way to comect
it was also discovered. Hoth the error and its connection were discovered by Einstein in
1905, Mewion's Second Law, which we have expressed by the equation
: - = g o Al Phnt”
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his now famous Lectures on Physics

was stated with the 1acit assumption that m is a constant, bul we now know that is not true,
and that the mass of & body increases with velocity, In Einstein's corrected formula m has
the value
m
Hi = ’ - ()
¥
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where the "rest mass® m, represents the mass of a body that is not moving and ¢ is the speed

of light, which is abaat 3 = 107 km sec” or about 186,000 misec’.
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For those who want to leam just encugh about it so they can solve prablems, that is-all there
is bo the theory of relativity- it just changes Newton's laws by inireducing a correction factor
to the mass. Fram the formula itselll i i5 eagy o ee that this mass increase is very small in
ordinary circumstances. I the velocity is even as great as that of a satellite, which poes
around the earth at 5 mifsec, then we=3/186,000: puding thiz valee inte the formula shows
that the correction to the mass is only one part in two o three billion, which is nearly
impogsible o observe. Actually, the correctness of the formula has heen amply confirmed
by the observation of many kinds of particles, moving at speeds ranging up to practically the
speed of light. However | bocauss the effect is ordinarily so small, it seems remarkable that
it wits discovered theoretically before it was discovered experimentally, Empirically, at a
sufficiently high velocity, the effect is very large, hut it was not discovered that way,

The interested reader can find additional information about Einstein's Theory of
Relativity from Einstein humself in 2 book for the layperson entitled Relativity: The Special

and General Theory'. Some additional accomplishments of Albert Einstein are summarized

in the table below.

Table 1 Hute o Created
Some Importznt Dates in the Life of Albert Emstein AG/L/ e l'.—'u:'. Hhe
VEAR | Activity Table
1903 Published four pagers on the photoslectric effect, Brownian motion, and the -||I‘.|§'.-_',|;'Ii'.-' .

special thegry of relativity.

1916 Published the General Theory of Relativity.

1921 Eeceived the Nobel Prze for his explanation of the photocleeiric effect.

1939 Lent his name 1o a letter 1o Fresident Roosevelt urging immediate investigation
into the possibility of a nuslear bomb.

" Feynman, Richard P., Six Not-So-Easy Pieces: Einstein's Relativity, Symmetry and Space-Time
{Addison-Wesley, Massachuseits, 1997).

! Einstein, Albert, Relativity: The Special and General Theary - A clear explanation that anyong can
wnderstand (Croom, Mew York, 1916).
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