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External
electric field

e Optical properties depend on the equilibrium state of
matter

e Temperature, pressure or strain, external fields, ...
e j(w;T,S,E,B,...)
e here €;(w; &)
e linear electrooptics
e(w, 8)_1ij = e(w,O)_lij + il + ..
e Pockels coefficients 7;;, form tensor of rank 3

e not all crystals can have such tensors
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e lithium niobate with 3m symmetry is an example
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3m symmetry. There is a mirror plane (m) spanned by ¢ and ¥
and a three-fold (3) rotation symmetry &t - v — w —
around the crystallographic axis €. ¢ — —c¢ is not allowed.
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e there are four invariant tensors

e DM =¢reme

o read D\}) = &¢;éy,

e 4U®U®C+ ... can be simplified to
e DO =(zi+yRy) ¢

e etc.

e the Pockels tensor is a linear combination of these four
invariant tensors
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e assum €& =€c¢

Birefringence

control 2 4
ng — n0T1135 0 0
€= 0 n2 — niria€ 0
0 0 ng - ngT333g

e crystal remains birefringent

o 1o(E) = no — n3r113E/2

o Nno(E) = ne — N2r333E /2

e birefringence An = ny, — ne varies withe £

e Pockels cell
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A Pockels cell with transversal field. It may modulate or switch
light in picoseconds.
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Devices

A Pockels cell with longitudinal field. It requires transparent
electrodes.
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Figure 7. Cross sectional view of the modulator

Integrated modulator with SiC
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S$4700 10.0kV 12.5mm x8.00k SE(U)

An integrated Mach-Zehnder interferometer
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