
LiNbO3 Example

LiNbO3 is a trigonal crystal with 3m symmetry, 
therefore it is uniaxial with an electrooptic 
tensor of the form

For propagation along y, and an electric field 
applied along z
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Series Resonant circuits

An inductor in series with the EOM can allow 
amplification of the modulation voltage at the 
resonant frequency

The frequency dependent voltage divider gives

! ! ! ! ! ! ! ! ! ! ! ! ! at the resonant 
frequency

for Rs=Rload=50Ω, C=20 pF and f0=10 MHz 
Veom/Vm≈80
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Transit Time Limitations

We’ve seen that high frequency modulation can 
get “averaged out” when a wave spends a large 
fraction of a modulation period in the crystal

For a value of !" L=π/2 the modulation is reduced 
to 0.64 of the unaveraged modulation depth.  
Calling the frequency at which this occurs fc, the 
cutoff frequency for useful modulation, we get for 
vm=∞ (i.e. a “lumped modulator”) 

for L=3cm, n=2, we find fc=2.5 GHz
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Beam Deflection

A pair of prisms cut from an electro-optic material oriented 
such that a suitably applied electric field increases the index 
of refraction in one prism, while decreasing it in the other 
will produce a differential phase shift between rays going 
through the top and bottom of the device

The position of a wavefront at the output face is y’=n(x’)L 
giving a wavefront tilt of #=-dy’/dx’=-L dn/dx’

This tilt can be measured in terms of the beam divergence 
angle #beam=$/πw0 to give the number of resolvable spots 
that the beam deflector can produce when d=2w0 (confocal 
configuration) is
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Beam Deflection

In a KDP beam deflector where the crystals have their z-axis 
anti-aligned the indices seen by ray A in the top crystal and 
for ray B in the bottom crystal are

giving

For N=1, %=1/2 no3 r63 EzL=$/π so almost the full half-wave 
voltage is necessary to fully deflect the spot.
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Gaussian Beam Optics

A Gaussian beam has a transverse spatial profile 
is of the form

where the Gaussian beam width w(z) evolves 
from a minimum of w0 at the waist according to 

for propagation in the z-direction where

is called the Rayleigh range
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