ModiPed In dex Ellipsad
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+2yzZraEx + 2XzrsgEx + 2XyrekEx = 1

which we wr ite as

1 1
=+ B X+ S Byt + ragEx z°
n2 n?

+2YZraEx + 2XzrscEx + 2XyrekEx = 1

n2
nZ

where summa ion over k is a ssumned because it Is a
repeated index (note equation 7.2-3 in bo ok has error).

The index el lipsad is distorted by the p resenc of an
electr ic beld. A coordinate rotation is necessary t o produce
a new set of p rinciple axis for the mo dibPed index el lipsad.
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KDP BExample

2 2 2

X y 4

—+ -4+ — + 2xyrgsE, = 1
2" nz nz YTz

We can choose a new set of p rinciple coordinates
xO, yaand zQthat r ecast th is equation into the

form
X/2 12 Z/2
> yz + — =1
ng, ng, ns,

From inspection z=zO, sodt xOyCand xy differ by
arotation of ! around the z -axis:

x=xOos! -y&in

y=x&in! +yOaos!

(x' cos! | y'sin!)? s (x'sin! + y'cos!)?  z2

c 'cos! I y'sin!)(x'sin! + y' cos!)rg: ™ = 7
’ — + 5+ 2(< cosl 1 y'sint)(x'sin! +y'cosl)re ™ o 4
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KDP BExample
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Evaluat ing gives

x'cos! —y'sin!)? (x'sin! + y'cos!)? z2 . .
( nzy )", ¢ nzy ), —> + 2(x' cosl —y'sin!)(x'sin! + y'cos!)rezE, = 1

0] (0) e
or
12 12 12 12 L ain 9l L i 9l
T Y z z 'y sin 2! 'y sin 2! P Lo P
5 5 5 5! 5 > + (2% sin2! 4+ 22'y' cos2! | 4% sin 2! )rea.
nO nO ne ne nO nO

cross term 2xOyos(2! )' 0 for | =45 giving yO

or
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Modulat ion
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For KDP with an el ectr ic beld a pplied along the
Z-ax Is (see example on page 14 of notes)

_ 1 1
n,! n, 1" éngrﬁgEz n,! no 1+ éngrgg,Ez n, = ne

thus! 1 :!!Z:!ni,dE)!! Ay 4§ becomes r= %n§r63Ed: ’Engr&v

where V Is the v oltage across d, the th ickness of
the Cr ySt al Transparent

electrode

This geometr y is r ealized
in a Pockel®cell
(electr oopt ic modulat or)
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Modulat ion

=
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The voltage for w hich the r elative phase
retardation increases by "is V- and is called the
half-wa ve voltage

. w
Wlth I = Engragv

the ha lf-wa ve voltage is

|
Vi = :
' 2n§r63

this is independent of the cr ystal dimensions.
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Jones Vectors
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DebPning the pha sor r epresentation for the
amplitu de of a pl ane wave propagat ing in the z -

direction as N o
E(Z,t) — Eoel(kz! !'[)

the p olarization can be included by dePning the
amplitu de of the x an d y components:

IJ:rx(Zat)“ _ |i—-0x” d(kz! 1)

|
E(z) = £z t) | Eoy

the p olarization of the wa ve is described by EO
Oy

called the Qlones vectorO
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Jones Vectors
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Expressing polarization int erms of tw 0
orthogonal states with c omplex amplitu de (i.e.
amplitu de and phase) of ea ch component
expressed in vector f orm

. 0
vertical 1
horizontal 0
. 1 !
linear at +4 5; =
linear at ! £
. ht - | * ]i_ | ' * Right (I eft) cir cular p olarization
I Ig CII Culiar 2 1 has a CW (CCW) rotation at a bx ed
T point in spa ce_as seen by an
left cir cular =N Carem oo v 728




Retarders

Devices which delays one polarizat ion component
with r espect t o the other

For a birefr ingent material of th ickness d

't = (knyd! knyd) = %! nd

Thus the J ones matr I1xX IS
1 0
0 ei! ¢
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Campensd or

Variable waveplate with J ones matr ix

1 0
0 ¢e'¢

g
— ]
[-H I ‘,f-&ff’f..________,.
ff;; e ordinary axes are

- arthoganal
direction of motion for
sliding top wedge

Babinet c ompensa or Berek compensa or
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