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Note: These slides are not a complete representation of
the lecture. Details are presented on whiteboard.

« Maxwell's equations, review
« Wave equation
» Electromagnetic waves

« Speed of em waves (light)
= Antenna, radio waves

« Electromagnetic spectrum

Demonstrations

« Radio emission from dipole transmitter,
— Receiver with small light bulb
— Length of antenna
— Orientation and distance of receiving antenna
— Magnetic loop antenna (with LC circuit)
* Microwave transmitter

— Polarized waves get absorbed or refiected by
erid when gnid is oniented in direction of dipole.



Maxwell's Equations
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Connections between Maxwell s equations:
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+ Ampere-Maxwell Law
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Derivation of Speed —
Some Details

+ From Maxwell's equations applied to empty
space, the following partial derivatives can be

found:
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* These are 1n the form of a general wave equation,
with 1
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* Substtuting the values for y_ and g_ givesc =
200792 x 108 m/s

E to B Ratio — Some Details

The simplest sclution to the partal differential equations 1s
a sinuscidal wave:

- E=E__ cos (kX - i)

- B=B__ cos (kX - i)

The anzular wave number is £ = 22/A

— A lIsthe wavelength

The angular frequency 15 w = 21f

— ¥ is the wave frequency



