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Preliminaries:
Lesson:

We know that light is a wave. Well what type of wave is it? Transverse or longitudinal? 

Here is something called a polarizer. It only lets through some light. Now, if we put another on top – what will happen?

What happens if I rotate the second one? (called analyzer for historic reasons)

What does this tell us? How does it work?

…

<< http://www.chem.vt.edu/chem-ed/light/em-rad.html >>
An incoherent light source, such as the hot filament of a light bulb, consists of multiple, randomly oriented light emitters, which produce electromagnetic waves with their electric-field vector oriented in all directions. The resulting light emission is called unpolarized light. 

Linearly (or plane) polarized light is light in which the electric-field vector is oscillating in only one direction. Linearly polarized light is produced by isolating one orientation of the electric field with a polarizer, or from lasers that contain polarized optical components. 

Circularly polarized light is light in which the electric field vector is rotating around the axis of light propagation. The electric field vector can rotate in either the right or left direction (as viewed in the direction of light propagation), and the light is called right circularly polarized or left circularly polarized, respectively. [used for 3D movies – because you can move your head without messing things up as linearly polarized light would do]

Polarizers create  linearly polarized light by selective absorption, reflection, or refraction of the two orthogonal polarizations of unpolarized light. Circularly and elliptically polarized light are obtained by introducing a phase shift to linearly polarized light with a retardation plate. 

Polarization by absorption: Polaroid is a plastic film that has all of its long organic molecules oriented in the same direction. These molecules absorb radiation of one polarization, thus transmitting the orthogonal polarization. 

Polarization by reflection: The reflection of light from a surface is polarization and angle dependent. At Brewster's angle, which is material and wavelength dependent, the relectance of p-polarized light becomes zero, and the reflected light is completely s-polarized. Modern polarizers use dielectric coatings to achieve very high (99%) reflectance and transmittance to separate the two polarizations of light. 

Polarization by refraction: Birefringent crystals, calcite is an example, have different indices of refraction for different polarizations of light. The indices are called the ordinary index of refraction, no, and the extraordinary index of refraction ne. With the exception of the optic axis, which is the one direction in the crystal at which no and ne are equal, two rays of orthogonal polarizations entering the crystal will be refracted at different angles and therefore separated spatially on leaving the crystal. 

Creating circularly polarized light: Linearly polarized light is the superposition of two orthogonal polarizations that are in phase. Phase shifting one of these polarizations by 1/4 of the wavelength (90o) creates circularly polarized light. Circularly polarized light is therefore obtained by linearly polarizing a light beam, and retarding the velocity of one polarization by passing it through a quarter-wave plate. The quarter-wave plate is a birefringent crystal of a thickness such that the two indices of refraction produce the correct phase shift for a given wavelength of light. 

>>>> grooves? 

Explain how LCDs work

A small voltage applied to the electrodes ….

prevents the rod-shaped liquid crystal molecules from rotating the light by 90o ...
