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Some background
• Maxwell (c.1860) proposed the 

concept of EM waves where 
oscillating electric and magnetic 
fields sustain the wave endlessly. 

• His work predicted the existence 
of a full range of EM waves (ie. a 
spectrum), however only visible 
and infrared had been observed.

• He also said that these must all move at the same 
velocity (he estimated 3.11x108 m/s)

http://en.wikipedia.org/wiki/File:James_Clerk_Maxwell.png
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Hertz’s contribution
Hertz wanted to test Maxwell’s theories, and to see 
if there were other parts of the EM spectrum. He 
thought that the spark in an induction coil might 
produce EM waves due to the oscillating charge.

http://www.learnemc.com/tutorials/Introduction_to_EMC/TextFig01-2.png
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He used a circular loop of wire with a small gap in it 
as a detector. He was able to induce a spark into this 
second loop. He showed that:

• the waves could be reflected off mirrors 

• they could be refracted by prisms

• the spark appeared when the loop was 
perpendicular to the transmitter (not parallel)

These are very similar properties to light (confirming 
some of Maxwell’s ideas). His next step was to 
measure the velocity of this wave.
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Hertz knew the frequency of his EM waves based 
on the frequency of his transmitter oscillation. To 
determine their velocity he just needed to measure 
the wavelength (and use v = f λ).

He created a standing wave and then measured 
peaks and troughs using his spark receiver to 
determine their wavelength.

http://static.newworldencyclopedia.org/d/d8/TransverseEMwave.PNG
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• Hertz’s findings (made in 1888) 
were consistent with Maxwell’s 
predictions about the velocity of 
EM waves. He had discovered 
radio waves.

• It was only a few years before 
Guglielmo Marconi used radio 
waves to transmit messages 
over a distance of 3km (in 1895)

• By 1901 radio messages were 
being sent across the Atlantic 
Ocean
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