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Investigation of Statistical Properties of Laser Radiation Modulated with Triangular 
Shaped Signals 

Abstract: In the process of information transmission with optical signals, the radiation must be 
modulated with information containing signals.However,  the optical frequency modulation changes 
both the form and statistical characteristics of the signal, and this fact should be taken into 
consideration in the development of the optical communication systems. For this reason, triangle-
shaped signal was used for the modulation of optical radiation and its effects on the statistical 
properties of radiation were studied. General expressions were obtained for the photo-count 
distribution of modulated optic radiation by semi-classical approach.   The photo-count method, 
which is based on counting the photoelectrons knocked out of the photosensitive surface by 
radiation in certain time intervals, was explained and the experimental set up of this method for the 
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application was described.  First, the effects of the modulating signal frequency on the photo-count 
distribution of laser light were investigated. The widths of the photo-count distributions calculated 
for modulating frequencies of 100 Hz, 900 Hz and 10kHz were found to increase compared to 
unmodulated radiation for each frequency value while the photo-count distribution was not affected 
by the frequency of the modulating signal. From the investigation of the relationship between the 
modulating coefficient and photo-count distribution, it was found that the variance of photo-count 
distribution increased with the increase of modulating coefficient.  Comparison of theoretical and 
experimental results showed that the theoretical results were in good agreement with experiments.   
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Her bir grafikte; deneysel   

lerine uygun olarak, teorik 

, 

fm(kHz)    

0 1.8901 1.8905 0.529 

0.1 1.9005 2.1419 0.593 

0.9 1.9015 2.1434 0.593 

10 1.9142 2.1561 0.588 
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m       

0 1,8901 1,8905 0,529 

0,3 1,8916 1,9902 0,556 

0,5 1,9015 2,1434 0,593 

0,6 1,9142 2,2904 0,625 
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