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EXERCISES

EINSTEIN AND THE ORIGIN OF SPECIAL RELATIVITY

Unità 21 La relatività ristretta

Albert Einstein (1879-1955) developed the theory of special 
relativity in 1905, following an uncommon path. First of all 
he observed an asymmetry in the electrodynamic theory of 
Maxwell: “Take, for example, the reciprocal electrodynamic 
action of a magnet and a conductor. The observable 
phenomenon here depends only on the relative motion of the 
conductor and the magnet, whereas the customary view draws 
a sharp distinction between the two cases in which either the 
one or the other of these bodies is in motion. For if the magnet 
is in motion and the conductor at rest, there arises in the 
neighborhood of the magnet an electric field with a certain 
definite energy, producing a current at the places where parts 
of the conductor are situated. But if the magnet is stationary 
and the conductor in motion, no electric field arises in the 
neighborhood of the magnet.”1

The customary view referred to by Einstein was the 
interpretation of the phenomenon when using Maxwell’s 
equations. In other words, the equations are different from 
the laws of Newtonian mechanics; i.e., according to Galilean 
relativity, it makes no difference in mechanics if an observer 
is moving with constant speed in a constant direction relative 
to another or if the latter moves relative to the first.

Secondly, Einstein reflected on the outcome of the 

experiment carried out by the American scientists Albert 
Michelson (1852-1931) and Edward Morley (1838-1923) to 
detect the existence of the aether, that is, of a vibrating fluid 
that enables the propagation of electromagnetic waves and 
therefore light. The negative result of the experiment cast 
doubt on the existence of the aether and led to the conclusion 
that light propagates at a constant speed.

At this point Einstein reverses the perspective: instead of 
looking for an explanation for the results of the Michelson-
Morley experiment and the asymmetry of Maxwell’s theory 
in the context of the old theories, he postulated the invariance 
of the laws of physics in all inertial (non-accelerating) frames 
of reference and the constancy of the speed of light in vacuum 
independent of the speed of its source. From these two 
axioms, he began to build a new theory of electrodynamics 
that eliminated the asymmetry seen above and discarded 
the idea of an æther. It was the first step towards the special 
theory of relativity.

The special theory of relativity is based on two princi-
ples. What are they?

1 A. Einstein, Zur Elektrodynamik bewegter Körper, in Annalen der Physik, 
17:891, 1905.

True or false?
a. Einstein highlighted a theoretical asymmetry 

in explanation of the same observable 
phenomenon.

b. Einstein approached the issues in physics 
from a different perspective.

c. The Michelson-Morley experiment detected 
the existence of the aether.

d. The speed of light depends on the motion of 
the source.
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Complete with:
field • observable • customary • energy • current • 
neighborhood • either • stationary • electrodynamic • 
relative • motion • distinction • electric 
Einstein observed an asymmetry in the electrodyna-
mic theory of Maxwell: “Take, for example, the reci-
procal __________ action of a magnet and a conduc-
tor. The ________ phenomenon here depends only on 
the ________ motion of the conductor and the magnet, 
whereas the ________ view draws a sharp __________ 
between the two cases in which ________ the one or the 
other of these bodies is in _________. For if the magnet 
is in motion and the conductor at rest, there arises in the 
__________ of the magnet an ________ field with a cer-
tain definite ___________, producing a ________ at the 
places where parts of the conductor are situated. But if 
the magnet is ___________ and the conductor in mo-
tion, no electric ______ arises in the neighborhood of 
the magnet.”
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