
Unità 15 Fenomeni elettrostatici

MEASUREMENT OF THE CHARGE OF THE ELECTRON
READING COMPREHENSION

The oil-drop experiment carried out by Robert Andrews 
Millikan (1863 - 1953) is certainly among the most important 
of the twentieth century and enabled the first very accurate 
estimate of the value of the electric charge of the electron.

The experimental apparatus constructed by the American 
physicist was made up of a transparent container, divided by 
two metallic plates, between which tiny droplets of oil were 
introduced. Due to the effect of the gravitational force, the 
droplets fell downward, slowed down only by the friction 
force of the air; in addition, the droplets were charged 
electrically through the use of X-rays, radiation capable of  
extracting electrons from air molecules. The two metal 
plates were also electrically charged with opposite signs: thus  
generating an electric field between the two plates.

Once the electric field was activated, the oil droplets  
experienced a third force, the electric force, orientated in the 
same direction but opposing the force of gravity. By manually 
adjusting the intensity of the electric field, Millikan was able 
to keep the oil droplets suspended within the container, at 
rest in a position of equilibrium. He had therefore perfectly 
balanced the forces acting on the droplets.

With simple calculations derived from the equation of 
the forces acting on every single droplet and making use of  
Coulomb’s law, and after repeating the experiment many 
times, the American physicist calculated in 1909 the charge 
of the electron with an error less than 1% of today’s accepted 
value, which is –1.602 · 10–19 C.
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Millikan’s oil-drop experiment is considered one of the 
most elegant in the history of physics. In your opinion, 
what are the reasons for this?

True or false?
a. Millikan’s oil-drop experiment provided a 

very accurate measure of the electric charge 
on a proton.

b. The electric plates are charged throughout the 
oil-drop experiment.

c. Millikan repeated the experiment many times.
d. The mathematics involved in the oil-drop 

experiment are very complicated.

Complete with:
X-rays • electric • droplets • experimental • gravitational • 
molecules • Millikan • opposite • metallic • radiation • oil • 
friction
The _________ apparatus constructed by _________ 
was made up of a transparent container, divided by 
two _________ plates, between which tiny _________ 
of _________ were introduced. Due to the effect of the 
_________ force, the droplets fell downward, slowed 
down only by the _________ force of the air; in addition, 
the droplets were charged electrically through the use of 
_________ , _________ capable of extracting electrons 
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from air _________. The two metal plates were also 
electrically charged with _________ signs: thus genera-
ting an _________ field between the two plates.

Match questions and answers.

QUESTIONS ANSWERS

A.  What fundamental 
value did Millikan’s 
oil-drop experiment 
provide the first 
accurate estimate?

1. Yes, the result published 
by Millikan was within 
1% of today’s accepted 
value for the charge on 
the electron.

B.  Which forces are 
involved in the oil-drop 
experiment?

2.  The gravitational force, 
the force of friction 
between the oil-droplets 
and the air, and the 
electrical force on the 
charged droplets.

C.  Was the result 
published by Millikan 
close to today’s value 
for the charge on the 
electron?

3.  The value of the electric 
charge on the electron.

A. _________     B. __________    C. _________
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