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RBSTRACT

Short-range troposcatter communicstion links at microwave
frequencies are increasingly being used today. For design of
communication systems for these links, accurate estimates of . frequency
correlation bandwidth( which is the frequency separation between tuwo
signhals for which correlation coefficients drop to 3 predetermined
value, generally D.A) and the aperture-~to-medium coupling loss are
required. Various models for prediction of thesc parameters have
bern attemptcd in the past. Howevar, these models fail to predict
the frocguency correlation bandwidth for short-range links. Further,
the coupling loss predicted by these models docs not explain the
experimental observations. In vinw of this, thes investigation of
these parameters assumed significance. The results nf investiga-
tions on these two parameters for short-rangr troposcatter commu-
nication channels at microwave freguencies are reported in this

thrsise.

Bello's singl~n intogral model has beon us~d as the starting
point. Thr modal has becon rederived to include the effect of
partial water vapour pressure in the common volume. Further, a
more appropriate expression for altitude has bean usede. By consider-
ing the scatter angle oxponont, m, as a variable, the rederived
expression has becen used to obtain values of m for different judi-
ciously chosen short—range links by matching the predicted values
and fi~ld data. Using the least square curve fit, an expession for

the exponent m as a functian of antonna boamwidths, path length =nd



sum of take-off angles has boon obtainsd. The oFFﬁct of various
paramctors on m has beron studied. Using this value of m, the model
has bacn  shown to prodict correlation bandwidth for both short-
and medium range links accuratcly. This model is based on two-

dimensional spproximations.

An oxpression for delay powser spoctrum has becn derived
using threc-dimensinnal =nalysis alsc. It has becn shown by cal-
culations that thn two-dimcnsional epproximation  is sufficiently
accurate as far as celculation of drlay powcr spectrum and there-

fore, frequoncy corrnlation function is concerntde.

Antrnne bremwidth  has boon shawn 2s the main factor con-
trnlling th” variation of me Therofars, the eoffrct of thr ~xpo-

nont m has bern studind for antonna pattorns and the.oxpressions

for mooified pattorn and tha bramshift have been derived. It hes
boen shown by calculation that the antcnna bram gets focussed
and shifted upwards and bocomes unsymmetrical.e This suggests the
existence of lens-like structuros in the lower tropospherc. This
supports an carlier suggestion in the literature for existence of
lans=liko structurcs though it was mede on an altogether diffeorent

baSiS.

Utilising this modificd gromrtry, 2n expression for aperture-
to-modium coupling loss has bron deriveds. The calculated coupling
less for a short-range paths has been shown. The results support the
sxperiments1l obsorvatinon  on coupling lass for short-range tropo

links.
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