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Overview: Smart Guys

• Scientists have been recording seismograms 
for years

• Some smart people in the late ‘70s and ‘80s 
(Langston, Ammon) realized that by using 
Fourier techniques, one could extract even more 
information from seismograms



Overview: Smart Guys

• Specifically, these smart guys realized that they 
could extract information about the earth’s 
structure from teleseismic waveforms

• Receiver functions are time series which show 
the response of the earth’s structure near the 
receiver



Linear Systems and Fourier 
Analysis

• The earth generally behaves as a linear system 
in transmitting seismic waves

• This makes it a natural candidate for Fourier 
analysis



Linear Systems and Fourier 
Analysis

• Recall that for a linear system:

 

   
Source Signal: 
             x(t) 

Linear System: 
Response 
            f(t) 

Output: 
 
y(t) = x(t)*f(t) 
 
Y( ) = X( )F( ) 

Note: * means  
convolved, not 
multiplied! 



Linear Systems and Fourier 
Analysis

• Deconvolution is the inverse of 
CONVOLUTION

http://www-es.fernuni-hagen.de/JAVA/DisFaltung/convol.html


Linear Systems and Fourier 
Analysis



Linear Systems and Fourier 
Analysis

• Using Fourier analysis, deconvolution of linear 
system responses becomes a very simple 
problem of division in the frequency domain

• Solution in the frequency domain is converted 
to a solution in the time domain using the 
Fourier transform

f(t) = 1    F(ω)eiwtdω

2π
∫
-∞

∞

F(ω) =   f(t)e-iwtdt∫
-∞

∞

Fourier transform

inverse Fourier transform



Receiver Function Construction
after Langston, 1979 and Ammon, 1991

• In the earth, the source signalsource signal is 
convolved with the earthearth’’s responses response

• We want to extract the information 
pertaining to the earth’s response, 
because it can tell us about the earth’s 
structure 

• We also have to worry about the 
instrument responses from our 
seismometers 
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