Dielectric Waveguides

Basic principles
Slab model

two regions

boundary conditions

dispersion relation — odd and even modes
Cylindrical geometry
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Slab Model

€, |x|<d
g:
g, |x|>d

y

Look for solutions
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Maxwell’s Equations
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Maxwell’s Equations
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Maxwell’s Equations
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What are the boundary conditions at x = +/- d?
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Maxwell’s Equations
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Combine to a single equation
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Solve in two regions
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Evanescent (Spatially decaying) field



Solve in two regions
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For|x|<d, e=g,  E, =Bsin(kx)+Ccos(kx) k = o' eu—k

Spatially oscillating field



Odd and Even solutions
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E, —even (E, — odd) solution
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Dispersion Relation
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Plot both sides versus k. d
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Comments
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Cylindrical Dielectrics
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Express transverse components in terms of axial components
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Equation for Axial Components
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Ordinary Bessel functions Modified Bessel functions
Regular at origin Goes to zero at infinity



Unknowns and Boundary Conditions
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Continuity of Transverse Components
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Solution
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