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Chapter 24 Notes - EM Waves
EM =

electromagnetic

Electromagnetic waves transport
energy through empty space, stored
in the propagating electric and

EM waves are due to
oscillating charged
particles creating B

and E fields as it
moves through space
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T

Facts about EM waves: | 4

|

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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E M S peCt ra (Demo glasses & Colors & shadows)

- Can be continuous or separate lines

Shomer amaels Wf “"Wh

frequency n Mz

103 0¥ 1012 1010
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0 thra : ultra- micro- | radio- ,
%!\’_ vrays | x-rays | uioicill infrared| ocec | wiaves | OIC
1012 100 10° e 104 102
wavelength in m
220 nm &0 nm 720 nm
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Energy of an EM Wave

« symbol = u = total energy density
1

N €oMo
ECTIEM

« BUT remember E = cB

. so....o
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Doppler and EM Waves
o Still applies
« approaching

> higher f = blue shift
 receding

> |lower f = red shift
« f'=1(1 +/- (vrelc))

Vi = relative speed and is <<< ¢

Stationary

Sonree

Approaching

Source

Receding
souree

Measuring the relative velocities of stars

Doppler Effect
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by the Doppler shift.
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Polarization of light - demo overhead
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Polarization of light

« When light only vibrates o Nt
in ONE direction %M 1‘

° 50% Of Ilght Or|g|na| I|ght Fig.1 Polarization of light

. . . . — S;=
intensity if non polarized
 Use Malus' Law of o ol

Polarized light
> S = Socosze l /:izminmicsw&Wmﬂunem.vm_z

\
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parallel

When the pickets of both fonces are alzgned on the sestscal
droectuon, wx werticel vwalbose tuoe caon s lor 21 thorosls botlh Sevscen.

perpendicular

Whie the poclarts of the second furwe e hoszoondtal  westical
wiben tions webhsch el 1t theougih the Hesct fonce will be hlocheed .

If polarizers are parallel S stays at 1/2S,

If polarizers are perpendicular S =0
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Polarization can occur two ways
1. Filter

> Axis of filter determines direction of polarization
2. Reflection

> Reflected light is polarizedrEAR,AiLEL to surface

Ry ident ray Fellected ray
ola’tsce‘) (palaris=d)
;“‘x, - ‘ (‘\. —
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{(slightly pcoclansea)
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Check Q7 - Which pair of glasses would be
best at the beach on a sunny day?

Reflected é D
smlghr {grearky)
i-’. - :

gnﬁl pol:rghed "

rorizontol plare -
l'a that the

homzon*sl comporent




March 04, 2014

A
(45" IN FRONT)

THREE SETS OF POLAROIDS, ONE ATOP
THE OTHER, ARE SHOWN ABROVE. IN
EACH SET THE POLARIZATION AXES OF
TWO POLAROIDS ARE AT O0° TC EACH
OTHER, AND A THIRD 1S AT 45° 7O THE
TTWO. WHICH SET{S) WILL PASS LIGRT
WHERE THE THREE OVERLAP D
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