COMMENTS ON PAGE 1

What does it mean by ’single plane’?

Polarization

Not entirely sure what plane polarized means.

A.C. NORMAN
anorman@bishopheber.cheshire.sch.uk
Why is light either xy or xz and no other angles

. . found later on
Polarization

A transverse wave’s oscillations are perpendicular to the di- Do the properties of the waves alter when on an xy plane comared to an xz plane?

rection of motion. However, this eculd be one of an infinite

Cleared up when read ahead: "Only transverse waves can be polarized"

of motion of the wave, the wave is said to be plane-polarized
(or linearly polarized).

Polarization on a rope

Consider the two figures depicting transverse oscillations frax-
elling along a rope below. Although the two waves are travel-
ling in the same z-direction, the direction of oscillatigr of the
rope is different in the two cases: on the left, thepe oscil-
lates in the y-direction, and on the right, the rgpe oscillates
in the z-direction.
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We could sag that the the wave on the left is plane polar-
ized in the zg-plane, 4nd the wave on the right is polarized in
the xz-plane. We could design a ‘filter’ for polarization direc-
tion by using a thin slot, which will only let waves polarized
in a certain direction through.
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How large are polarized waves and how big would the slot have to be?

Why can’t longitudinal waves be polarized?

Although these waves can pass through the first slot, which Why is the E field in the x direction?

is aligned with their polarization direction, they are t
unable to pass through the second.
Polarization gives us another importa
longitudinal and transverse wav.
can be polarized?.

Why does removing one direction of perpendicular light (e.g. xz oscillations) remove glare?
ifference between

found later on

Notice that the ‘vibrations’ of the electrig’and magnetic
fields are perpendicular to each other, both are perpendicular
to the direction of motion of the light wave, and they have
the same frequency (in fact, at any mogaent, % = ¢, where ¢
is the velocity of the light).

When light interacts with matt€r, it is the effects of the
electric field oscillation that domjfate (jiggle the electrons in
atoms, develop photographic and produce flourescence).
Therefore, we take the direction of the E-field oscillation to
be the direction of polarization (in the case above, the light
is plane polarized in the xy-plane.

Where do we find polarized light?

Most sources of light give out light whose polarization varies
very rapidly with time (e.g. a filament bulb’s polarization di-
rection changes every 1072 s) and light of this kind which (over

In longitudinal waves, the oscillations can occur in only one direc-
tion: the direction the wave is moving
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any reasonable time) will be a mixture of all possible polar- COMMENTS ON PAGE 3

ization directions is said to be unpolarized:
I’'m not sure what this diagram is meant to be showing, it does not look like the light is unpolarised.

I don’t quite understand why if unpolarized light is passed into a polaroid, only half of the
light emerges on the other side.

in/out of paper
I E vibrations in
plane of paper

unpolarized light

What is the difference between a reflexion and a reflection?

Is the Brewster angle the angel at which the material will reflect light thats completely plane
polarized?

Polaroid

Polaroid is the trade name for a type of material®> which only
lets through light in one polarization direction. It acts just
like the slot filters we considered for rope waves. This mean

Does "completely plane polarized" just mean that all the light has been absorbed?

How would it only be partly plane polarized?

popular amongst fishermen.

Reflexions

If light hits a glass surface at ap“angle of incidence of about
57°—this is known as the Bréwster angle for glass—the re-
flected light is completely plane polarized(this can be checked
by viewing the light through a piece ot polaroid or polaroid
sunglasses and rotating the polaroids/which will block the light
as it is rotated). At other angleg of incidence, the reflected
light will be partly plane polarized.

unpolarized polarized
air /./ﬂ

glass
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2If you really want to know, sheets of nitrocellulose in which are
embedded crystals of quinine iodosulphate.
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