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ABSTRACT 

Short—range troposcatter communication links at microwave 

frequencies era increasingly being used today. For design of 

communication systems for these links, accurate estimates of.freguency 

correlation bandwidth( which is the frequency separation between two 

signals for which correlation coefficients drop to a predetermined 

value, generally 0.4) and 	the aperture—to—medium coupling loss are 

required. Various models for prediction of these parameters have 

been attempted in the past. However, those models fail to predict 

the frequency correlation bandwidth for short—range links. Further, 

the coupling loss predicted by these models does not explain the 

experimental observations. In view of this, the investigation of 

those parameters assumed significance. 	The results of investiga- 

tions on these two parameters for short—range troposcatter commu-

nication channels at microwave frequencies are reported in this 

thesis. 

Belle's single integral model has been used as the starting 

point. The model has been roderived to include the effect of 

partial water vapour pressure in the common volume. Further, a 

more appropriate expression for altitude has been used. By consider-

ing the scatter angle exponent, m, as a variable, the roderived 

expression has been used to obtain values of m for different judi-

ciously chosen short—range links by matching the predicted values 

and field data. Using the least square curve fit, an expession for 

the exponent m as a function of antenna beamwidths, path length 'nd 
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sum of take—off angles has boon obtained. The effect of various 

parameters on m has boon studied. Using this value of m, the model 

has been shown to predict correlation bandwidth for both short—

and medium range links accurately. This model is based on two— 

dimensional approximations. 

An expression for delay power spectrum has been derived 

using three—dimensional analysis also. It has boon shown by cal- 

culations 	that the two—dimensional approximation is sufficiently 

accurate as far as calculation of delay power spectrum and there-

fore, frequency correlation function is concerned. 

Antenna boamwidth has been shown as the main factor con-

trolling the variation of m. Thrrefore, the effect of the expo-

nont m has bran studied for antenna patterns and the exptessions 

for mooifird pattern and the boamshift have born derived. It has 

been shown by calculation that the antenna beam gets focussed 

and shifted upwards and becomes unsymmetrical. This suggests the 

existence of lens—like structures in the lower troposphere. This 

supports an earlier suggestion in the literature for existence of 

Ions—like structures though it was made on an altogether different 

basis. 

Utilising this modified geometry, an expression for aperture-

to—medium coupling loss has been derived. The calculated coupling 

loss for a short—range paths has been shown. The results support the 

experimental observation on coupling loss for short—range tropo 

links. 
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