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Figure 1 (U) Schematic  drawing of the  exponentially 
decaying  sinusoid.  truncated  after 20 ms.  as  recorded by 
the  transient  recorder.  It  has  a  frequency of 500 Hz and  a 
4 ms  time  constant of decay. ( h )  The  output of a 
transient  recorder of repetition  time 4 ms.  which  has 
recorded  the  signal  shown in figure l ( u )  (schematic 
drawing). 
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3( B )  = B' 

The  transform of a  train of delta  functions,  spacing 
t , .  (C), is a  similar  train in w-space (C'), of spacing 
2 d t ,  

or 
$(C) = C'.  

So, ignoring  any  errors  due  to  the  truncating of 
the  original decay-these distort  the width of the 
Lorentzian by less than 5% if the  truncation  occurs 
after  a  time  equal  to  three  times  the  time  constant of 
decay-the signal recorded  can be thought of as 
being 

A x B  

and  thus  the  input  to  the  analyser is 
C*(A X B ) .  

The  spectrum  analyser  takes  the  Fourier  transform 
of this.  Applying  the  convolution  theorem tells us 
that  the  analyser's  output is 

C' x ( A ' * B ' )  
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Figure 2 ( U )  The  distorted  spectral  analysis of the  signal 
shown in figure l ( u ) .  using  the  transient-recorder- 
spectrum-analyser  system.  It is actually  the  frequency 
spectrum of the  trace  shown i n  figure I ( h ) .  Note  that 
because  the  spectrum  analyser  must  have ;I finite 
window.  the  delta  functions  have  been  broadened 
(schematic  drawing). ( h )  The  true  frequency  spectrum o f  
the  signal  shown in figure I ( u )  (schematic  drawing). 
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that is. an  array of delta  functions  under  a 
Lorentzian  envelope which is centred on the  fre- 
quency of the  sinusoid  (actually,  the  frequency  of 
the original  sinusoid multiplied by the  ratio of the 
trace length to  the  repetition  time of the  recorder). 
This can be seen in  figure 2 ( a ) .  

The  true  representation of the  spectrum would be 
A'*B'  

that  is.  a  Lorentzian  centred on the oscillatory 
frequency (figure 2(b) ) .  It can  readily be  seen how 
the  misrepresented  spectrum  could  mistakenly sug- 
gest the  presence of resonances  to  the unwary exper- 
imenter. 
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