
READING COMPREHENSION

EXERCISES

ROEMER AND THE SPEED OF LIGHT

Unità 14 La luce

Galileo first sensed that light is not propagated instantaneously, 
but an experiment he devised in 1638 to measure the speed of 
propagation didn’t produce a result. The Dane Olaf Roemer 
(1644-1710) obtained the first value of the speed of light in 
1676, through observations of the irregularities in the period 
of eclipse of Io, the innermost of Jupiter’s moons. Here’s how 
Roemer succeeded in his work.

Due to the elliptical shape of their orbital motions, there 
are times when the Earth is closest to Jupiter, and others where 
it is further away. Roemer noticed that as the Earth moved 
away from Jupiter eclipses of Io were getting longer, whilst 
when the Earth was approaching Jupiter they became shorter. 
He interpreted this fact as proof that the light coming from Io, 
travelling different distances in the two cases, took different 
times to reach the observer. In particular, he measured the 
time difference between the periods of the eclipses of Io in the 
two extreme positions (T1 and T2 in the illustration) in which 
the Earth was, respectively, closest to and farthest away from 
Jupiter and found it was equal to 22 minutes: it was the time 
it takes light to travel the average diameter of Earth’s orbit. 
The known value at the time for this diameter was equal to 

280,000,000 km; in this way the scientist obtained a value of 
the speed of light equal to about 210,000 km/s.

The result obtained in this way is different from today’s 
value, due mainly to the lack of accuracy in the value of the 
diameter of Earth’s orbit that Roemer had at his disposal. 
It was however the first measure of a universal constant of 
physics.
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Compare Roemer’s value of the speed of light with the 
current one. What can you say about the order of mag-
nitude of the two values?

Complete with:
Earth • different • longer • eclipses • orbital • known • 
farthest • shorter • away • times • time • diameter • value • 
approaching • closest
During their ______ motions, there are times when the 
________ is closest to Jupiter, and others where it is further 
away. Roemer noticed that as the Earth moved ________ 
from Jupiter eclipses of Io were getting _______, whilst 
when the Earth was _________ Jupiter they became ever 
_________. He interpreted this fact as proof that the li-
ght coming from Io, travelling __________ distances in 
the two cases, took different ________ to reach the ob-
server. He measured the ________ difference between the 
periods of the _____ of Io when the Earth was _______ to 
and ________ away from Jupiter and found it was equal to 
22 minutes: it was the time it takes light to travel the ave-
rage _________ of Earth’s orbit. The _______ value at the 
time for this diameter was equal to 280,000,000 km; in this 
way the scientist obtained a ________ of the speed of light 
equal to about 210,000 km/s.

1 Match questions and answers.

QUESTIONS ANSWERS

A. Why was 
Galileo 
unable to 
make a 
measurement 
of the speed 
of light?

1. In his experiment, Galileo flashed a 
signal with a lantern from the top of 
a hill. His assistant, on another hill, 
would respond with another flash 
as soon as he would see the light. 
However, the distance was impossibly 
short for any accurate measure of the 
time to be made.

B. Why was 
Romer 
measuring 
the orbital 
period of Io?

2. Roemer was limited by his 
capacity to record time accurately, 
since clocks in 1676 were not as 
advanced as they are now: the 
difference in the periods of Io’s 
eclipse at T1 and T2 should have 
been close to 17 minutes, not 22.

C. Apart from 
the diameter 
of Earth’s 
orbit, why 
were Romer’s 
calculations 
imprecise?

3. Roemer was not actually looking for 
the speed of light; he was trying to 
obtain more accurate values for Io’s 
orbital period having been inspired 
by Galileo’s idea that tables of the 
orbital motion of Jupiter’s satellites 
would provide a ”clock“ in the sky.

A. _________   B. __________  C. _________
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