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A planar dielectric waveguide has a central rectangular region of
higher refractive index »; than the surrounding region which has
a refractive index . It is assumed that the waveguide is

infinitely wide and the central region is of thickness 2a. It is
illuminated at one end by a monochromatic light source.
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Figure 2.1
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A light ray travelling in the guide must interfere constructively with itself to
propagate successfully. Otherwise destructive interference will destroy the

wave.
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Two arbitrary waves | and 2 that are initially in phase must remain in phase
atter reflections. Otherwise the two will interfere destructively and cancel each
other.
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Figure 2.3
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The electric field pattern of the lowest mode traveling wave along the
guide. This mode has m = 0 and the lowest 6. It is often referred to as the
glazing incidence ray. It has the highest phase velocity along the guide.
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Figure 2.5
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The electric field pattern of the lowest mode traveling wave along the
guide. This mode has m = 0 and the lowest 6. It is often referred to as the
glazing incidence ray. It has the highest phase velocity along the guide.
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Figure 2.5
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The electric field patterns of the first three modes (m =0, 1, 2)
traveling wave along the guide. Notice different extents of field
penetration into the cladding.
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Figure 2.6
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chematic illustration of light propagation in a slab dielectric waveguide. Light pulse
ntering the waveguide breaks up into various modes which then propagate at different
roup velocities down the guide. At the end of the guide, the modes combine to
onstitute the output light pulse which is broader than the input light pulse.
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Figure 2.7
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- 2.5

(a) TE mode (b) TM mode

x (into paper)

Possible modes can be classified in terms of (a) transelectric field (TE)
and (b) transmagnetic field (TM). Plane of incidence is the paper.
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Figure 2.8
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The step index optical fiber. The central region. the core, has greater refractive
index than the oufer region, the cladding. The fiber has cylindrical symmetry. We
use the coordinates r, ¢, z to represent any point in the fiber. Cladding is
normally much thicker than shown.
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Figure 2.12
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(b} A skew ray
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zigzags around
the fiber axis.
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Mustration of the difference between a meridional ray and a skew ray.
Numbers represent reflections of the ray.
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Figure 2.13
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Figure 2.14
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Figure 2.16
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All excitation sources are imnherently non-monochromatic and emat within a
spectrum, AL, of wavelengths. Waves in the guide with different free space
wavelengths travel at different group velocities due to the wavelength dependence
of n1. The waves arrive at the end of the fiber at different times and hence result in
a broadened output pulse.
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Figure 2.17
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Illustration of a typical attenuation vs. wavelength characteristics
of a silica based optical fiber. There are two communications
channels at 1310 nm and 1550 nm.
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Figure 1.31



