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Today:
« Polarization of EM waves

* Why is the sky blue, and
why does it turn dark blue
at 90 degrees from the
sun?

 Reflection and refraction

Snell’s law




Electric Dipole Radiation Pattern

No radiation along dipole axis
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No radiation along dipole axis



Polarization of Light by Scattering

¥

Unpolarized :

Incident Light . Light Scattered Directly at You
N2, . (not shown) is Partially-Polarized.

AANRYT
“/INYA . Molecules
V&N ' Forward-Scattered
Back-Scattered Light

Light is Unpolarized.
(not shown) is Unpolarized.

+z

Perpendicularly-Scattered
Light is Plane-Polarized.

Y

Arrows (<) show E oscillation directions in light. Unpolarized light is
a mixture of all polarizations. Bold arrows («») show electric charge
(dipole) oscillations in molecules due to E oscillations from incident
light. These charge oscillations capture incident light energy and re-
radiate or “scatter” it in all directions with polarizations as indicated.



Blue light is scattered more than visible light of other colors
(lower frequencies).
That’s why the sky is blue...

Photo without polarization filter Photo taken with polarization filter

Notice that the sky turns dark blue at 90 degrees from the sun!



An unpolarized beam of light is directed into the side of
an aquarium containing cloudy water. Light scattered
by the cloudy water out of the front of the aquarium is
to be observed through a polarizing filter.

Which orientation of the transmission direction of the
filter will transmit the most light?

A. Horizontal. Vertical.

C. 45° to horizontal.
D. All orientations will transmit the
same amount of light.




Geometrical Optics
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Reflection and Refraction

Air: n=1.00 jgcident

reflected

Interface between
two materials \

refracted
Water: n=1.33




Reflection and Refraction
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Refraction: Example




