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Chapter 24 Notes - EM Waves
EM = 
electromagnetic

EM waves are due to 
oscillating charged 
particles creating B 
and E fields as it 
moves through space
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Facts about EM waves:
1) EM waves are transverse

2) EM wave do NOT need a medium

3) EM waves all travel at the same speed in a vacuum 
and the FASTEST - c = 3 x 108 m/s

4) EM waves travel SLOWEST in solids = MORE 
DENSITY

5) Follows inverse square law
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increasing energy
increasing frequency

increasing wavelength
c = same = 3 x 108 m/s

EM Spectra (Demo glasses & Colors & shadows)

- Can be continuous or separate lines
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   1

√εoµo

c =

Energy of an EM Wave

•  symbol = u = total energy density

• .

• u = 1/2εoE2 + B2/2µo 

• BUT remember E = cB

• so.... u = εoE2   or u = B2/µo 
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Doppler and EM Waves

• Still applies

• approaching

> higher f = blue shift

• receding 

> lower f = red shift

• f' = f(1 +/- (vrel/c)) 

•  vrel = relative speed and is <<< c
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Polarization of light - demo overhead
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Polarization of light

• When light only vibrates 
in ONE direction

• 50% of light original light 
intensity if non polarized

• Use Malus' Law of 
Polarized light

> S = Socos2θ

So

S1 = 

1/2So

S2 = 

(1/2So)cos2θ
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If polarizers are parallel S stays at 1/2So

If polarizers are perpendicular S = 0

parallel

perpendicular
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Polarization can occur two ways
1. Filter

> Axis of filter determines direction of polarization

2. Reflection

> Reflected light is polarized PARALLEL to surface
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Check Q? - Which pair of glasses would be 
best at the beach on a sunny day?

A B C
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Check Q....
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