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If the carrier amplitude is made directly proportional to the modulating signal m(t), the modulated signal is:  
 A m(t) cos(ωc  t).  Then the AM modulation shifts the spectrum of m(t) to the carrier frequency, as represented in 
the following expressions: 
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The term  M(ω − ωc )  means that M(ω) has been shifted to the right by ωc, and in the term M(ω + ωc ) the spectrum 
M(ω) has been shifted to the left by ωc. Then the process of modulation shifts the spectrum of the modulating signal to 
the left and to the right by ωc.  Also if the bandwidth of m(t) is B Hz, then, as seen in Fig. 1, the bandwidth of the 
modulated signal is 2 B Hz. Also in Fig. 1 it is shown that the modulated signal spectrum centered at ωc is composed of 
two parts: a portion that lies above ωc,, known as the upper sideband (USB), and a portion that lies below ωc known as 
the lower sideband (LSB). This is called a modulation scheme with double sidebands. 
 
 

 
 

 
 

The relationship of B to ωc  is very important. Fig. 1 shows that  ωc  has to be greater than  (2*Pi*B) in order to avoid the 
overlap of the spectra centered at ωc and  − ωc .  If  ωc is less than (2*Pi* B), then these spectra overlap and the 
information of m(t) is lost in the process of modulation. 










