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Guidance condition in a waveguide
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Full analysis starting from wave equations:
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What are field profiles for guided modes?
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Consider TE Solution
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For easier analysis, divide the solutions into even and odd solutions
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Apply boundary conditions:
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( ) is continuous at  
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( )( ) and  are continuous at  
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tan should be continuous at  
2
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has  and  components,H y z

should be continuous across the boundaryzH
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(2) :  tan( )
(1) 2y y

dk k 

exp( ) cos( )    ------- (1)
2 2y
d dB D k 

exp( ) sin( ) ----- (2)
2 2y y
d dB k D k    
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For easier solutions, do following normalization:
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tan : even modeY X X

tan( / 2) : odd modeY X X  
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Observations:

 With larger r, more modes

- There is at least one even TE mode

- Even, odd, even, odd … as r increases
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Homework:


