
 

Lecture 6 OpticalWaveguide I
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So far we hare discussed wave propagation in free
space and at the interfaces of materials

But in integratedphotonics fiberoptics we need to
guide the light wave to manipulate the flow of light
and confine light tightly
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Time.harmonicMaxwell equations
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p is called propagationconstant

veryimportantparameter
it determineswhether the

field is sinusoidalyvarying
or exponentially decaying

To solve ELx.gs we need boundaryconditions
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TE Mode
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Electric field amplitudeofguide TE mode is
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To satisfy ego
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very similar to squarewellpotential
in QM
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So to have propagating wave in m

hq have to be real_

⺾

Now we need to determine A.B.c.cl by
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cos hx is an even function

iii

Bao c D are gone

hotGhq q
E.mGC A sin be Asymmetric TE

What's the condition for havingguided TE mode

we can combine the two scenarios by
ThtanEnd q hot任内 tq 0
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n 1.5 n2 1.6 ⼊ 1 55 d 5pm

when V2.2 only 𡊩 exists
when V 2.5 TE and TE exist

when V23 TE TE TE z TEs exist
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increasing indexcontrast thickness anddecreasing
⼊ will increase U allowing more modes to propagate

Mode cut off Now to H for TE

Single mode
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This means
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is small wave is weakly guided in the

waveguide

The most extreme case
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Let's make index contrast bigger
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Any difference between these TE modes
Be Her confinement

page13


