Lecture 4: Polarization of light

e Monochromatic wave
— Concept of polarized light

— Jones matrix formalism
 Polarization states of light
 Optical polarization elements
« Application: Lyot filter

e General polychromatic wave

— Concept of partially polarized and non
polarized light



Monochromatic waves

E, = A, cos(wt —kz) E, = acos(ot —kz)
E, = A, cos(wt —kz + ) E, = £bsin(wt —kz)
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Monochromatic waves

E, = A, cos(wt —kz) E, =acos(wt —kz)
E, = A, cos(wt —kz +3) E, = bsin(wt —kz)
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Monochromatic waves

E, = A, cos(wt —kz) E, =acos(wt —kz)
E, = A, cos(wt —kz +3) E, = bsin(wt —kz)

Circular polarization

“= left-, “+” right-handed “~" right-, “+” left-handed




Monochromatic waves

E, = A, cos(wt —kz) E, =acos(wt —kz)
E, = A, cos(wt —kz +3) E, = bsin(wt —kz)
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Graphic representation:
Poincare sphere




Mathematical representation:
Jones matrices

E, = A cos(wt—kz+3,)
E, = A cos(oot —kz + 6y)

Representation of a polarization state by a complex Jones vector:
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Polarization states: Jones vectors

Linear:
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Optical elements: Jones matrices
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Optical elements: polarizers
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Optical elements:
phase retardators
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Half-wave plate: d = 1t (polarization rotation)
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Optical activity
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Polychromatic waves
concept of non-polarized light
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Correlation between components
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* No correlation between A, and A,
e cross-correlation terms vanish

o polarization is only “locally” elliptic — jumps of phase and
amplitude

* Non polarized or partially polarized light

e Circular polarization
 sum of the cross-correlation terms vanish
 non-vanishing correlation is found when o is being varied



Degree of polarization

S

p = Smax — Smin
Smax + Smin

S ... incident intensity
S

S_. ... absolute minimum found in our experiment

nax - -+ apsolute maximum found in our experiment




Lyot filter
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Lyot filter
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