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Polarization (1)

(

E(z,t)= Re{ Aexp

A=AX+AY
Ax = axexp(jgox )’
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Polarization (11)

Different notation

E(z,t)=Re{ Aexp| — jZm/(t—%j -

\ — —J

A =aexp(-jp,), A =aexp(-jo,)
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Polarization (111)

E(zt)=EX+E)y

E, =a,.cos| 2zv (t — Ej + @,
C

E, = aycos{Zm/ (t — %) + goy}
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Polarization Ellipsoid
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Linear Polarization
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/ \Plane of polarization
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Circular Polarization

Right Circularly Polarized : ¢ =

Left Circularly Polarized : ¢ =—
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Elliptical Polarization

Another &, —>&;, &, > &,, @P=Q,—Q, >0 =0,—0,

notation

a _Db
tanag =—%, tany=F—

ay a

o _ 204

(2a :long axis length,
2 | : short axis length)
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Comparison of Three Polarization Types
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Types of Polarization
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Liquid Crystal Display

RGB Filters

Glass Plates

Polarizing |
filt ers
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LCD Cell

= Polarizing
L)rh“"- Filters
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Polarization Filter
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Jones Vector

R. Clark Jones (1916-2004)

Ax: aXeXp(jgax )’ Ay: ayexp(j¢y)

s
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Jones Vectors

Yh
Linearly polarized wave, [ 1 ]
in x direction 0 - - -
X
3*4\
Linearly polarized waire,
plane of polarization making [095 8] )
angle 8 with x axis Sin 6 .
YA
Right circularly polarized 1[1]
ight circularly polarize —
V2 LJ
e o
YA
Left circularly polarized 1[1]
circularly polarize —_— .
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Jones Calculus

AZX Tll T12 AlX
AZy T21 T22 Aly
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Optical system
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Jones Matrix for Linear Polarizer
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Unpolarized Linearly polarized
light light
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Jones Matrix for Wave Retarders

T
I' =— : Quarter - wave retarder

2
I' =, : Half -wave retarder
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Jones Matrix for Polarization Rotators

T cosd -—sind
“|sing cos@

cosd, | (cosf —sind) cosé,
sing, | (sin@ cosé ) siné,

0,=06,+6
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Coordinate Transformation

J=R(6)]
A YA
y\ (0030 sinej
\ L R@)=|
—"x -sin@ cosd
’¥/"T€ -
7 N\ i T=R(0)TR(-6)

T=R(-6)T'R(#)
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Stokes Parameters

2 2
So =& td,

S, =2a,a,C0S0

S, =28,a,5INo

S, =S,"+8,° 45,
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T TTT———=
Stokes Parameters

(Polarized + Unpolarized) (1)

( So ) S, = Total power(polarized + unpolarized)

S1 S, = Power through LH polarizer — power through LV polarizer

S , S, = Power through L+45 polarizer — power through L-45 polarizer
\83/ S; = Power through RC polarizer — power through LC polarizer

I:)polarized — \/Sl2 + S22 + 832
Sl SZ S3

1 SO ’ S0 ’ S0
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T TTT———=
Stokes Parameters

(Polarized + Unpolarized) (11)

LC 1,0,0 Rl 0,10
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Degree of Polarization

DOP _ I:)polarized
I:)polarized_l_ I:)unpolarizel
op - NGER
S0

DOP = \/512 +8,° +5,°
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Poincaré Sphere (1)
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Poincaré Sphere (11)
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S, =S, COS2 y COS2y

S, =S, COS2y Sin 2y
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