Lecture 2: Electro-Magnetic Waves

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

How does E-field direction change in time?

Let z=0 Re [E
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Linear polarization
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= xE cos (oot )+ yE, cos(ct)

= ;E2 cos(at)
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Lecture 2: Electro-Magnetic Waves

E= (;E1 + yE, ) e’ el

2)Ey=E, E =(;+;)Elejkzej”’

Atz=0, Re [E] = xE, cos( ot )+ yE, cos(ot)

Linear Polarization
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Lecture 2: Electro-Magnetic Waves

E:(xE +yE) s gl

3)E,=jE, E= (;_I_yJ)Eeij Jjot
Atz=0,
Re(E) = Re [ E, ( jor 4yl (@) )} =F, {x cos(wt) + ycos(wt + 7/ 2)}

y =k {x cos(wt) — ;sin(a)t)}
dhy
LY

Circular polarization Right—-Handed Circular Polarization (RHCP)
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Lecture 2: Electro-Magnetic Waves

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 2: Electro-Magnetic Waves

E = (;E1 — ;jE2 ) e/* el
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Left—Handed Elliptical Polarization
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Lecture 2: Electro-Magnetic Waves

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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