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4.5: Decompose Elliptical Polarisation into Linear and Circular States
Any elliptical polarisation state can be written as the sum of two perpendicular linear polarised states:

Alternatively, any elliptical polarisation state can be written as the sum of two circular polarisation states, one right- and the other
left-circular polarised:

We conclude that to study what happens to elliptic polarisation, it suffices to consider two orthogonal linear polarisations, or, if that
is more convenient, left- and right-circular polarised light. In a birefringent material two linear polarisations, namely the one
parallel to the o-axis and the one parallel to the e-axis, each propagate with their own refractive index. To predict what happens to
an arbitrary linear polarisation state which is not aligned to either of these axes, or more generally what happens to an elliptical
polarisation state, we write this polarisation as a linear combination of o- and e-polarisation states, i.e. we expand the field on the o-
and e-basis.

In sugar, it are the left- and right-circular polarisation states which each propagate with their own refractive index. Therefore sugars
are said to be circular birefringent. To see what happens to an arbitrary elliptical polarisation state in such a material, the incident
light is best be written as linear combination of left-and right-circular polarisations.

1. Double Vision - Sixty Symbols: Demonstration of double refraction by a calcite crystal due to birefringence.
2. MIT OCW - Linear Polarizer: Demonstration of linear polarizers and linear polarisation.
3. MIT OCW - Polarization Rotation Using Polarizers: Demonstration of polarisation rotation using linear polarisers.
4. Demonstration of a QuarterWavePlate by Andrew Berger.
5. MIT OCW - Quarter-wave Plate: Demonstration of the quarter-wave plate to create elliptical (in particular circular)

polarisation.
6. Demonstration of a HalfWavePlate by Andrew Berger.
7. MIT OCW - Half-wave Plate: Demonstration of the half-wave plate.

4.5: Decompose Elliptical Polarisation into Linear and Circular States is shared under a not declared license and was authored, remixed, and/or
curated by LibreTexts.
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 External sources in recommended order

https://libretexts.org/
https://phys.libretexts.org/@go/page/57098?pdf
https://phys.libretexts.org/Bookshelves/Optics/BSc_Optics_(Konijnenberg_Adam_and_Urbach)/04%3A_Polarization/4.05%3A_Decompose_Elliptical_Polarisation_into_Linear_and_Circular_States
https://www.youtube.com/watch?v=k1oh3lXR5PE
https://ocw.mit.edu/resources/res-6-006-video-demonstrations-in-lasers-and-optics-spring-2008/demonstrations-in-physical-optics/linear-polarizer/
https://ocw.mit.edu/resources/res-6-006-video-demonstrations-in-lasers-and-optics-spring-2008/demonstrations-in-physical-optics/polarisation-rotation-using-polarizers/
https://www.youtube.com/watch?v=ZhkcKlksV1g
https://ocw.mit.edu/resources/res-6-006-video-demonstrations-in-lasers-and-optics-spring-2008/demonstrations-in-physical-optics/quarter-wave-plate/
https://www.youtube.com/watch?v=HriBBJ-6gd8
https://ocw.mit.edu/resources/res-6-006-video-demonstrations-in-lasers-and-optics-spring-2008/demonstrations-in-physical-optics/half-wave-plate/
https://phys.libretexts.org/Bookshelves/Optics/BSc_Optics_(Konijnenberg_Adam_and_Urbach)/04%3A_Polarization/4.05%3A_Decompose_Elliptical_Polarisation_into_Linear_and_Circular_States
https://phys.libretexts.org/Bookshelves/Optics/BSc_Optics_(Konijnenberg_Adam_and_Urbach)/04%3A_Polarization/4.05%3A_Decompose_Elliptical_Polarisation_into_Linear_and_Circular_States?no-cache

