EE 420 HW#4
1. For the symmetric slab waveguide:

a) Derive the following eigenvalue equations for the even and odd modes:
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Where  
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 are the core and cladding refractive indices, respectively and 
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 is half core thickness. 
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b) Show that for weak guidance (
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), the eigenvalue equations of the TE and TM modes are approximately the same.

2. Derive the following eigenvalue equation:
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This is the eigenvalue equation for the TE modes of the symmetric slab waveguide which is valid for both even and odd TE modes.

[Hint: Use the trigonometric identity:   
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3. The V-number (also called normalized frequency) of the symmetric slab waveguide is given by:
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a) Calculate 
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 for a slab waveguide with the following parameters:
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b) How many TE modes does this slab waveguide support?

c) Repeat a) and b) when 
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 is increased to 
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, so that:
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d) Repeat a) and b) when 
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 is decreased to 
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e) Repeat a) and b) when 
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 is decreased to 
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, so that:
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4. A symmetric slab waveguide has the following parameters:
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a) How many even TE modes does it support?

b) How many odd TE modes does it support?

c) How many TE modes (even and odd) does it support?

d) Keeping all parameters values fixed except 
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. Find the range of 
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 which insures that the waveguide is single mode.

e) Keeping all parameters values fixed except 
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. Find the range of 
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 which insures that the waveguide supports exactly three TE modes.

5. A symmetric slab waveguide has a numerical aperture of 
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. Calculate the maximum core thickness that insures single mode operation at 
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