EE 420 HW#5
1. Estimate the pulse spread per unit length due to multimode distortion in a symmetric slab waveguide with the following parameters:

[image: image1.wmf]1

1.42

n

=

, 
[image: image2.wmf]2

1.40

n

=

, 
[image: image3.wmf]40

dm

m

=

, 
[image: image4.wmf]1.00

m

lm

=


2. a) Derive the following expression:
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Where 
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 is the pulse spread per unit length due to multimode distortion in a slab waveguide.
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  are the angles of incidence of the lowest and highest order modes, respectively.
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  are  the effective indices of the lowest and highest order modes, respectively.

b) Show that for a highly multimode symmetric slab waveguide, the above expression reduces to:
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c) Show that under the condition of weak guidance (
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), the expression in part (b) reduces to:
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Where 
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 is the numerical aperture of the slab waveguide.

3. a) Repeat problem 1, when 
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    b) Repeat problem 1, when 
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c) Repeat problem 1, when 
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 is decreased to 
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d) Repeat problem 1, when 
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 is increased to 
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4. Using the waveguide parameters given in problem 1:
a) Estimate the bandwidth-length product of the slab waveguide if the pulse spread due to only multimode distortion is taken into account.

b) Based on the result of part (a), estimate the bandwidth available if the slab length is:
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5. A highly multimode asymmetric slab waveguide has the following parameters:
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Estimate the pulse spread per unit length due to multimode distortion in this asymmetric slab waveguide.

[Hint: What is the lowest possible angle and the highest possible angle associated with the guided modes?]
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