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Elementary waves: 
plane, spherical
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The EM vector wave equation
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Harmonic solution in 3D: plane wave
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Plane wave propagating
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Complex representation of 3D waves

( ) ( )

( ) ( )

( ) ( )

( )

( )

( ) const.,, surface  :  Wavefront""

,, where
phasor""or  amplitudecomplex      e

tionrepresenta complex    e,,,ˆ

etc.  ,cos2        cos,,,

 coscoscos2cos,,,

0

,,

0

0

0

=

−++≡

=

=−−++=

⎟
⎠
⎞

⎜
⎝
⎛ −−++=

−

−−++

zyx

zkykxkzyx
A

Atzyxf

ktzkykxkAtzyxf

tzyxAtzyxf

zyx

zyxi

tzkykxki

xzyx

zyx

φ

φφ

α
λ
πφω

φωγβα
λ
π

φ

φω



MIT 2.71/2.710
10/17/05 wk7-a-6

Plane wave
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Plane wave
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Plane wave
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Plane wave propagating
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Plane wave propagating
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Spherical wave
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Spherical wave
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The role of lenses
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The role of lenses
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Polarization
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Propagation and polarization
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Linear polarization (frozen time)
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Linear polarization (fixed space)
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Circular polarization (frozen time)
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Circular polarization: 
linear components
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Circular polarization (fixed space)
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Think about that
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Relationship between E and B
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right-handed triad.

Note: free space or isotropic media only


