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2. A step index multimode fiber with a 50 um core diameter is designed to limit the
intermodal dispersion to D=10 ns/km. What is the numerical aperture of this fiber?
Use a group index of refraction of 1.45.
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3. Calculate the intermodal dispersion of the multimode optical fiber whose
specification sheet is on the web site.
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4. A single mode fiber has an index contrast of A = Teore ~ Taad — ,0036.
n

a. If the cladding material is fused silica (see Table 1.1 in the book), what is the
index of refraction of the core? Use a wavelength of G=1300nm.

b. Calculate the core radius if the fiber has a cutoff wavelength of 1.3pm.

c. Estimate the spot size (FWHM) of the fiber mode and the fraction of the mode
power inside the core when this fiber is used ay (1300nm. Use the

approximation — = 0.65+1.619V ™2 +2.879V ™, where the electric field is
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5. An optical communication link is constructed using a laser with a power of 8mW and
a receiver with a sensitivity of -18.5dBm. Assume that the loss associated with
coupling the laser to the optical fiber and the fiber to the receiver are respectively 1dB
and 0.5dB. The optical fiber comes in length of 10km and the loss associated with
splicing fiber section together is 0.1dB/splice. If the laser wavelength varies between
[=1300nm and G=1550nm what are the maximum and minimum link lengths. Use

SMF28 optical fiber.
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' 6. Assume a propagation mode of an optical fiber has the following dispersion

relationship:
2
2z
(5n) -l

where a=30pum is the diameter of the core. Let the refractive indices of the core and
cladding be 1.50 and 1.49, respectively.
(a) Find the cutoff wavelength above which the mode cannot propagate. Express this
cutoff wavelength in terms of ny, n,, and a.
(b) Find the group velocity as a function of the wavelength at 1.30pm. Let nyg=1.55.
(c) At 1.30um, assume the material dispersion is zero. Find the intramodal
dispersion of this propagation mode.
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