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Coupling Coefficient

For detail, see p.332 of Chuang and the reference there.
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Electro-Optic Switches (Modulators)
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Directional Coupler Switch
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∆𝛽 can be changed by
• Electro-optic effect (in 

nonlinear 𝜒(") media)
• Thermo-optic effect
• Carrier injection (in 

semiconductor)
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Application: Optical Switches

Cross
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Switch from Cross to Bar state:

Select length such that Kabl =
π
2

   (Cross State)

Δ = βa − βb  is tunable by electro-optic, or thermo-optic effect
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Issue with Directional Switch

If the coupler length of fabricated device

deviate from the designed value: Kabl ≠
π
2

The Cross port output is no longer zero:

Pb = b(z)
2
= sin2 Kab ⋅ l( ) ≠ 0

⇒  Nonzero crosstalk, 
cannot be corrected by electrical bias
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Improved Switch: Alternating Δ𝛽 Coupler
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Cross State:  a(l) = 0     ⇒      cot2 ql
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Both Cross and Bar 
states can be adjusted 
by changing Δ𝛽

Length 
variation 
range
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Y-Branch
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Y-Branch Combiner
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Mach-Zehnder Interferometer
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Response of MZI 

For  l1 = l2
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