
ModiÞed In dex El lipsoid

which we wr it e as

where summat ion over k is a ssumed because it is a 
repeated index (note equat ion 7.2-3 in bo ok has er ror).  

The index el lipsoid is dist or t ed by the p resence of an 
electr ic Þeld.  A coordinate r otat ion is necessary t o produce 
a new set of p r inciple axis f or the mo diÞed index el lipsoid.
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KDP Example

We can choose a new set of p r inciple coordinates 
xÕ, yÕ and zÕ tha t r ecast th is equat ion int o the 
for m

From inspect ion z=zÕ, so let xÕyÕ and xy dif f er b y 
a r otat ion of !  around the z -ax is:

x=xÕcos! -yÕsin!
y=xÕsin! +yÕcos!
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KDP Example

Evaluat ing gives

or

cross ter m 2xÕyÕcos(2! )" 0 f or ! =45¡ g iving
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Modulat ion

For KDP with an el ectr ic Þeld a pplied along the 
z-ax is (see example on page 14 of n otes)

thu s! ! ! ! ! ! ! ! ! becomes

where V is the v oltage across d, the th ickness of 
the cr ystal.  

This geometr y is r ealized 
in a PockelÕs cell 
(electr oopt ic modulat or)
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The voltage f or w hich the r elat ive phase 
retardat ion increases by " is V"  and is called the  
half-wa ve voltage

with

the ha lf-wa ve voltage is

th is is in dependent of the cr ystal dimensions.

Modulat ion
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Jones Vect ors

DeÞning the pha sor r epresentat ion f or the 
amplitu de of a pl ane wave propagat ing in the z -
direct ion as

the p olar izat ion can be included by deÞning the 
amplitu de of the x an d y c omponents:

the p olar izat ion of the wa ve is descr ibed by 
called the ÒJones vect orÓ
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16.

Jones Vect ors

Expressing polar izat ion in t er ms of tw o 
or thogonal states with c omplex amplitu de (i.e. 
amplitu de and phase) of ea ch component 
expressed in vect or f or m
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* Right (l ef t ) cir cular p olar izat ion 
has a CW (CCW) rotat ion at a Þx ed 
point in spa ce as seen by an 
obser ver l ooking t owards the 
source of the wa ve. ch 7, 26

amended



Retarders

Devices which delays one polar izat ion component 
with r espect t o the o the r

For a bir efr ingent  mater ial of th ickness d

Thus the J ones matr ix is
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Compensat or

Var iable waveplate with J ones matr ix
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