Traveling Waves
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A traveling wave is the propagation of
motion (disturbance) in a medium.
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The one-dimensional (1D) case



Traveling Wave in Higher Dimensions

Plane waves in 3D

Example: sound waves
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Watch animation: http://en.wikipedia.org/wiki/Plane_wave



A line source makes a cylindrical wave.

line source wm] wavefront
wavefronts
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Cylindrical wave (3D; top view)
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Make a cylindrical wave from a

Water surface wave (2D) plane wave

(Circular wave)



A point source makes a spherical wave.

sphere area intensity at
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The energy twice as far from the
source is spread over four imes
the area, hence ane-fourth the intensity.
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Electromagnetic Wave

Somehow start with a changing electric field E, say E o sinat

The changing electric field induces a magnetic field, B oc % oc COS it

If the induced magnetic field is changing with time, it will in turn induce an
electric field
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And so on and so on....
Just as the mechanical wave on a string.



Mathematical Expression of theTraveling Wave

A traveling wave is the propagation of motion (disturbance) in a medium.

At time O,

] y = f(x)

X
At time t,
y = f(x—vt)
This is the general expression of
g Traveling waves. In 1D.

Quiz:
What kind of wave does y = f(x+vt)
stand for?
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More on sinusoidal wave: predictability, information, Lab 1, etc.
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More on sinusoidal wave: predictability, information, Lab 1, etc.
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In some cases. the Mféffuc/& A decreases as -G wave frOfajC'*&S.
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