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TASK
The flat electromagnetic wave polarized in the YoZ plane extends along axis Z in the unlimited environment with parameters The flat electromagnetic wave polarized in the YoZ plane extends along axis Z in the unlimited environment with parameters 
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It is necessary:

1 Determine wave parameters: 
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2 To write down complex and instant values of vectors of napryazhennost electric and magnetic water in a point 
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 corresponding to field amplitude reduction on L dB, as well vector 
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 at this point.

3 To construct schedules of dependences of instant values of vectors of a field 
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 and 
[image: image9.wmf]H

r

 in a point 
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 from change of time within one period of fluctuations.
4 Considering the calculated piece of a way as the two-port network, to calculate and construct its amplitude-frequency characteristic in the range of frequencies f – 2f.
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INTRODUCTION

  The modern comprehension of telecommunications is simply impossible without transfer of electromagnetic waves. The theory of transfer of electromagnetic waves is used in telecommunications, as well in radio engineering. 

We cannot present telecommunication without elements of transfer of waves. All the main questions which this discipline raises are the properties of transfer of electromagnetic waves, and ways of its transfer. 

Therefore a main objective of realization of this calculation-graphical work is more deep development of theoretical knowledge about transfers of electromagnetic waves and antenna-feeder devices, about its tasks, and also tasks bound to it, and the analysis of the received results. 
Task №1

To determine wave parameters: extinction coefficient α, phase coefficient β, phase speed Vph, wavelength λ, module and phase of characteristic resistance Zc of the environment.

Input data:

Em=15 V/m
ε=3.5
f=9∙109 Hz
σ=2∙106 Sm/m
L=31 dB  

1 Solution
ε0=10-9/(36∙π)=8.842∙10-12 F/m
εа=ε∙ ε0=3.095∙10-11 F/m
μ0=4∙π∙10-7=1.257∙10-6
μа= μ0=1.257∙10-6 H/m
ω=2πf
ω=5.655∙1010  rad
1.1 Wave parameters
To determine wave parameters, we will define in what environment the wave extends. As conductivity of the environment high is also carried out the following inequality, we draw a conclusion that it is metal:

tan(δ)=σ/(ω∙ εа)=1.144∙106

tan(δ)>σ/(ω∙ εа)>1

The coefficient of distribution is defined as:

ε=-j∙σ/ω
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Respectively a coefficient of a phase and coefficient of easing:
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Phase velocity: 
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Wavelenght:
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Characteristic resistance of the medium:
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1.2 Electric and magnetic water complex and instant values of vectors of intensity
We will define running attenuation:

[image: image23.wmf]D

ïîã

8.686

a

×

:=


[image: image1.wmf]0

ee

e

=

a


The point corresponding to reduction of amplitude of a field on 34 dB:
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We will write down complex and instant values of vectors of intensity of electric and magnetic fields in this point:
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We will determine power stream density in a uniform flat wave by a formula:
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1.3 Creation of schedules of dependences of instant values of vectors of a field 
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Pic. 1 – Schedule of dependence of instant values of a vector 
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 from time changes (in Mathcad).
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Pic. 2 – Schedule of dependence of instant values of a vector 
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1.4 Creation of the amplitude-frequency characteristic
    We will construct the amplitude-frequency characteristic in the range of frequencies f – 2f., considering the calculated piece of a way as the two-port network:
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Pic. 3 - The amplitude-frequency characteristic in the range f-2f (in Mathcad).

Conclusion
At the solution of settlement and graphic work No. 1, we determined parameters of the flat electromagnetic wave extending in the conductor. Also in work found complex and instant values of vectors of intensity electric and magnetic fields in a point z=z0, the field amplitude corresponding to reduction on L dB, vector 
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According to the obtained data we constructed schedules of dependences of instant values of vectors of the field 
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at point z0 from change of time. These schedules were constructed with use of the computer equipment (Mathcad program). Also we represented the schedule of the amplitude-frequency characteristic in the range of frequencies f-2f. 
So, we learned how to draw K(f) graph and E(t) and also H(t). We learned an information about calculate input data in accordance with our given information. 
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