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PHY 712 Electrodynamics
11-11:50 AM  MWF  Olin 107

Plan for Lecture 18:

Start reading Chapter 7

A. Sourceless solutions of Maxwell’s 
Equations

B. Plane polarized electromagnetic 
waves

C. Reflectance and transmittance
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Analysis of Maxwell’s equations without sources  -- continued:
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Analysis of Maxwell’s equations without sources  -- continued:
Both E and B fields are solutions to a wave equation:
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Analysis of Maxwell’s equations without sources  -- continued:
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Note:  , , n, k can all be complex; for the moment we will 
assume that they are all real (no dissipation).
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Analysis of Maxwell’s equations without sources  -- continued:
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Analysis of Maxwell’s equations without sources  -- continued:
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Reflection and refraction of plane electromagnetic waves at a 
plane interface between dielectrics (assumed to be lossless)
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Reflection and refraction -- continued
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Reflection and refraction -- continued
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Reflection and refraction -- continued
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Reflection and refraction -- continued

 

 
zEk

zEkEk

zB
zEzEE

zD

ˆ''ˆ'

ˆˆˆ
:continuousˆ

ˆ''ˆ
:continuousˆ

:planeboundary at amplitudesfieldMatching

0

00

000










i

RRii

Ri

n

n



’ ’

 

k’
ki kRi R

q

ẑ
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Reflection and refraction -- continued
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s-polarization – E field “polarized” 
perpendicular to plane of incidence
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Reflection and refraction -- continued
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p-polarization – E field “polarized” 
parallel to plane of incidence
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Reflection and refraction -- continued
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