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and there was light
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Tacoma Narrows Bridge

The animation shows the Tacoma Marrows Bridge {(see Online Destinations) shortly before
its collapse. What is its frequency?

o W1 Hz
o .25 Hz
o .80 Hz
o 1Hz

The animation shows the Tacoma Marrows Bridge {see Online Destinations) shortly before
its collapse. The distance between the bridge towers {(nodes) was about 860 meters and
there was also a midway node. What was the wavelength of the standing torsional wave?

5 1720 m
- 860 M
S 420m

= There is no way to tell.

The animation shows the Tacoma Marrows Bridge (see Online Destinations) shortly before
its collapse. What is the amplitude?

4 m
4 m
 8m

- 14 m



Lorentz Model vs. Positive Feedback

That it 1s the natural modes that are important can be seen
by looking at the equation of motion for the oscillator.
Y g 4

2

M=
dt-

d
My = 0. (1)

dt

If v is negative, the solutions are oscillatory with a frequency
very near the natural frequency K/M. but with an exponen-
tially growing amplitude. There is nothing about 7y that needs
to have anything to do with that natural period. That is, the
only role that the external conditions (pressure on the clarinet

reed, motion of the bow, air stream blowing across the beer
bottle) need play is to set up the conditions needed to make

¥ negative.

.c(t} - 27 (8 + wiz(t) =

= £(1).



Polarization and Propagation

In isotropic media
. A planar wavefront
(e.g.free space, X
k- r =const.
amorphous glass, etc.)

k-E=0

e KILE electric field vector E
More generally,

kK-D-0 wave-vector k

L 4

(reminder : 1n
anisotropic media,
e.g.crystals, one
could have

E not parallel to D)



Linear polarization (frozen time)

E(z=),/=0) |




Linear polarization (fixed space)




Working with linear polarized light

unpolarized light

polarizer linear
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absorption of direct reflection

diffuse reflections passing




Where is the turtle?




Homework problem: polarized sunglasses
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Circularly polarized light in nature

Fig. 1. Photographs of
the beetle C. gloriosa. (R)
The bright green color,
with silver stripes as seen
in unpolarized light or with
a left circular polarizer. (B)
The green color is mostly
lost when seen with a right
circular polarizer.
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Morphology and microstructure of cellular pattern of C. gloriosa

r

3D box slze: 100 x 100 x 20.7 pm 3D box slze: 25 x 25 x 6 pm 3D box slze: 25 x 25 x 6 pm




Circular polarization (frozen time)

E(z=M2,=0)




Linear versus Circular polarization

(a)

(b)

Electric field

-
Magnetic field

-

SR

direction of
propagation

direction of
propagation

A

Electric z
Frelds
] Note the 90°
phase difference
] If this wave were approaching
. an observer, its electric
Ty vector would appear to be

rotating counterclockwise.
This is called night -
circular polarization



Circular polarization (linear components)
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Circular polarization (fixed space)
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Quarter wave plate

A4 plate

Linear
polarization

Circular

birefringent polarization
/4 plate



Half wave plate

A/2 plate

Linear
polarization

Linear (90°-rotated)

birefringent polarization
A2 plate



Polarization: Summary and Quiz

N

Y1 E=E€*%+Eg”y
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Quiz for the 15t Optics Lab

birefringent 7/ mirror
1/4 plate



Hint

»'\_B : —
VXE:—OT where E=x%E,e* )
ol
< | -
Q :>V><Elk>< and TE_I(U
Ol
1
—> B=—KkxE

4

Vectors k, E, B form a
right-handed triad.

Note: free space or 1sotropic media only
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