Unpolarized

incident beam o
Transmission

axis

Io Transmission

\ axis
Y
I,/2
_ Transmitted
Polarizer .

= %IO cos? 0

Tz

e

Analyzer

© 2010 Pearson Education, Inc.



If unpolarized light is incident from the left, in which
case will some light get through?

1. Casel
/2. Case?2

3. Case3

4. Cases1l&3

5. All three
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Polarization worksheet



Polarization worksheet C/zT
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How Noise €ancellation Works:

1:
Incoming Ambient Sound
(Plane-, train- or bus engine)

4:
(Original ambient sound and newly added

3:
cellation circuitry inverts wave
2: ds it back to headphone speaker
Sound is picked up by microphone

and sent to noise cancellation circuitry




Wave fronts: crests of the wave (frequency f)
separated by one wavelength A

N

==

The wave fronts move outward from
source S, at the wave speed v = fA.
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(b) Conditions for constructive interference:
Waves interfere constructively if their path
lengths differ by an integral number of
wavelengths: ry — ry = mA. :

~ 1N
r
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(¢) Conditions for destructive interference:
Waves interfere destructively if their path
lengths differ by a half-integral number of
wavelengths: r, — r) = (m + %)A.

-

7 o

28
7.'954
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Antinodal curves (red) mark positions where
the waves from S, and S, interfere

constructively.
)f, At a and b, the waves

arrive in phase and
interfere constructively.

At ¢, the waves arrive
one-half cycle out of phase
and interfere destructively.

m = the number of wavelengths A by which
the path lengths from S, and S, differ.
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Different path
lengths
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Try the “Interference Problems” worksheet: #1 & #2






(a) Interference of light waves passing through two slits

Coherent wave y
Cylindrical ~ fronts from two slits |

wave fronts -\
Monochromatic ||

jpiy
R

Bright bands where

light wave fronts arrive in
> »“\ \‘\“ -:phase and interfere
- .::5:; A‘l‘m‘l constructively

“~Dark bands where

< wave fronts arrive out
of phase and interfere
destructively

Screen
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(b) Actual geometry (seen from the side)

:Nd\sin 0 Screen

5,
)
d
\’
s,

|
[&—<—>

< R >

n real situations, the distance R to the
screen 1s usually very much greater than
the distance d between the slits ...
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(c) Approximate geometry

521 dsin@

To screen

... SO we can treat the rays as
parallel, in which case the path-length
difference 1s simply r, — ry = dsin 6.
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m m-+ 1/2

(constructive (destructive
interference, interference,
bright regions) dark regions)

M>\: CL5'N~9

© 2012 Pearson Education, Inc.



=
o
e

Z L
<l L

£z
Vi

&
<

ST
S

<SS

s

NN S

S E 22 EEE K
[ oD IS [ I QO o I
R R A~

R N

=

=
&

Max

A=546 nm light is sent through the setup above,
the distance d between S, & S, is 0.12 mm, and

a screen is D =55 cm to the right of S; & S, .

How far apart are the bright fringes on the screen?
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