Electricity and Magnetic Fields

v Generation of EM Waves




Learning Objectives in
Electromagnetic Wave Propagation

1. Appreciate the two components of an electromagnet
wave and how they may be generated.
2. Appreciate the range of wavelengths and their uses in the
electromagnet spectrum.
3. Observe the attenuation of the wave due to distance
and absorbing medium.
4. Observe the mathematical form of the propagating
wave equation and the relationship between x, t, A, n, f and c.

5. Learn how to calculate the phase velocity.
6. Learn applications to communications.
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Generation of EM Waves
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The instantaneous E and H
fields correspond to the
instantaneous current and
electric dipole.

As the charge in the
antenna oscillates in time
so does the EM wave
oscillate and propagate.
The speed of propagation
or phase velocity is equal




Components of an Electro-magnetic
Plane Polarized, Plane Wave 1n Free Space
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Components of an Electro-magnetic Plane
Polarized, Spherical Wave 1n Free Space
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Components of an Electro-magnetic Plane
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The General Linear Wave Equation
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Maxwell developed the theory of electromagnetism which culminated in the
following two equation:
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These two equaglons are the same form as the General Wave Equation and can be
satisfied by
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Equation for a Propagating Wave
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With time, t, fixed: g /
y=Asin{2mw x/A} g /
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