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Lecture 5: Polarization
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Polarization (Lecture 2) Polarization:
S22 (518, HHR) How E-, H-field directions change with time
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Lecture 5: Polarization

Consider E:(}E1 _|_;E2)ejkzejcot

How does E-field direction change in time?

Let z=0 RG[E = xE, cos(at)+ yE, cos(ar)

1) If E,=0: Re[E_:;Ez cos(at)
y
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Linear polarization

Opto-Electronics and Photor

Choi



Lecture 5: Polarization

E= (;E1 + yE, ) e’ el

2)E,=E E =(;+;)Elejkzej”’

Atz=0, Re [E] = ;El cos(wt )+ ;El cos(wt)

Linear Polarization
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Lecture 5: Polarization

E:(xE +yE) s gt

Re(E) = Re [ E, ( jor 4yl (@) )} =F, {x cos(wt) + ycos(wt + 7/ 2)}
=F {x cos(wt) — ysm(a)t)}

Circular polarization Right—-Handed Circular Polarization (RHCP)
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Lecture 5: Polarization

E = (; + ;j)Eleijeja” ==>F, {; cos(ar) —;sin(a)t)} RHCH

E = (; — ;]) Ee™ e

At 7z=0, Re(E) =F, {; cos(wt) +;sin(a)t)}
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Left—Handed Circular Polarization (LHCP)
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Right—Handed Elliptical Polarization
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Lecture 5: Polarization

E = (;E1 — yJE, ) e’ el
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Left—Handed Elliptical Polarization
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Lecture 5: Polarization

E = (;E1 +;E2)ejkzeja’t
E = |E1|6Xp(j91), E, = |E2|6Xp(j92)

If 6, = 6,,linear
else if (|E,|=|E,| and |8, —6|=7/2), circular

otherwise elliptical
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Lecture 5: Polarization

Polarization is an important property of EM waves Polarization Filters
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Lecture 5: Polarization
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Lecture 5: Polarization

Homework (Due 9/20)

(1) What is the polarization of F — (x+y)E ~jke piol o

(2) What is the polarization of E ={x ) -k gjot 9

J2

(4) Show that a linearly polarized plane wave can be expressed as a sum
of RHC and LHC waves

- = ko
(3) What is the polarization of E =| xj+2— Z}Eoe 27, R et g
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