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Abstract

The described program generates the
forward scattering functions of dielectrics
of spherical shape, while the input
parameters are: frequency, radius of the
sphere and complex refractive index. The
part enabling to evaluate the complex
refractive index of water in the dependence
on frequency and temperature is added.

\ V.

1. Introduction

It is usefull to have a program able to generate
forward scattering functions of dielectrical spheres,
which allows us to describe , for example, the interaction
of electromagnetic wave with the rain medium, Using
the program described below to calculate the specific

- rain attenuation we have to take into account that it
serves only as an approximation , due to the fact that
rain drops are not exactly spherical.

The algorithm used is based on Mie’s scattering
theory [1}. This mathematical description requires to
evaluate the Bessel’s and Hankel’s functions as well as
Legendre’s polynoms. In simplifying this problem it was
found, that Deirmeadjian in [2] simplified the genera-
tion of forward scattering functions using only much
morc simple complex sinus, cosinus and cotangent func-
tions.

2. definition of the scattering function

The forward scattering function $" is defined by
Deirmendjian through the expression:

(1)

where:

E , E is the scattered (incident) electrical
intensity
2na .
is a parameter

X =

a  isthe drop radius

A isthe wave length

m  is the complex refractive indices

k  is the wave number

3. Algorithm
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In the described program formylas were used
which were published in [3] to evaluate m (the complex
refractive index), where the temperature and frequen-
cy occur as parameters. The author supposes that the
formulas are valid for temperatures from —20°C to
50°C in the case of water and for frequencies between
1 MHz and 150 GHz,

We have found, that due to the strongly decreasing
argument of the series (2) with n increasing it is suffi-
cient to limit the evalvation of this sum for n from 1
to 5.
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4. Example 5. Conclusion

The example shows (besides the scattering func-
tions depending on the radius of the sphere) also the
evaluation of specific rain attenuation in the case of
propagation of radiowave on the frequency 12.0 GHz
through the medium with rain of intensity 5 mm/h.

The formula to compute the specific rain attenua-
tion s.a. may be expressed as follows:
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(11)

where wave length is in cm and N (r) is the drop
spectrum in cm_ddepending on the rainintensity R [4].

SCATTERING FUNCTIONS of DIELECTRICAL
SPHERE:

Frequency = 12.0 GHz

Rain intensity = 5.0 mm/h

Temperature = 20.0 Centigrade
Refractive Index = 7.743613 +j 2302602

RADIUS REAL IMAGINARY
[em] - -
0.025000 0.000007 -0.000241
0.050000 0.000095 -0.001987
0.075000 0.000615 -0,007053
0.100000 0.003011 0.017178
0,125000 0.011921 0035324
0,150000 0.030522 0051873
0.175000 0.045604 0067331
0.200000 0.062697 0.096187
0.225000 0.091565 0.134367
0,250000 0132723 0.179261
0,275000 0,191339 0230132
0.300000 0.272025 -0.279185
0.325000 0.372247 0316508
0.350000 0.483353 -0.335899
0.375000 0.594887 -0,338691

Specific Attenuation = 0.13 dB/km

The method, enabling to evaluate the forward scat-
tering functions of dielectrical spheres by very easy way,
was shown. The results were successfully compared
with published tables. The described program can be
used, for instance, in order to evaluate the specific rain
attenuation and to study it’s dependence on the
temperature as well as on the rain intensity or on the
rain drop spectrum. It is not possible to study the
depolarization by the described method.
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