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Announcements
1. Schedule:

• This week – continuing to study electromagnetic waves 
(Chap. 34)

• Problem solving session tonight at 6 PM in Olin 101
• Wednesday 3/23/05: Exam #3 (practice exam available)

2. Special lectures this week – Prof. Clifford Will from 
Washington University will give physics colloquium and 
public lecture on Thursday, 3/17/05.

3. Today’s topic – Chapter 34
Maxwell’s equations and electromagnetic radiation

• Polarization properties of EM waves
• Refraction and reflection of EM waves
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Maxwell’s equations:

Coulomb-Gauss law

Gauss’s for magnetic field

Ampere-Maxwell law
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Maxwell’s equations far away from sources (Q=0, I=0):
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Results:
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Periodic solution:
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Wave equations for Ey and  Bz:
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Summary of significant properties of electromagnetic waves:

“Self-sustaining” electric and magnetic fields which can 
propagate in vacuum at a velocity of                            
(or within matter at a velocity of v=c/n) .

E and B fields are perpendicular to each other and 
perpendicular to propagation direction (transverse waves).

Periodic waves have the form:
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Radiation power
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Radiation power from point source

Intensity from point source
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Examples of plane wave electromagnetic radiation:

Far from their source, most electromagnetic waves 
approximate a superposition of plane waves. 
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propagation direction
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“Polarization” of light

Polarization 
direction ≡ E 
field direction

Some radiation sources produce polarized light –

For example:  lasers, antennas
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Many sources produced unpolarized light

Creating polarized light by filtering

I0

I=½I0



3/15/2005 PHY 114 -- Lecture 20 11

Filtration of polarized light as a function of 
angle

θ
I1=½I0

I2=I1 cos2θ=½ I0 cos2θ
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HW problem 2 
(assignment 20)

θ1

θ2

θ12=180-θ1-θ2

θ12
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Electromagnetic waves in materials
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Consider the behavior of a plane-polarized electromagnetic 
wave near the surface of two materials:
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Wave equations
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Consider the behavior of a plane-polarized electromagnetic 
wave near the surface of two materials -- continued:
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Consider the behavior of a plane-polarized electromagnetic 
wave near the surface of two materials -- continued:
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Results from solving this boundary-value problem --

components of wave vectors in the plane of the surface 
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Refraction

Snell’s law:
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Reflection

θ1 θ1

Ray tracing

Example: 2 mirrors

ideal surface
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θa

θb

Peer instruction question

What can you say about the 
relationship between  θa and   
θb?

(Α)θa =   θb

(Β) θa =   90o − θb

(C) Insufficient information.


