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far field
diffraction from aperture, 58
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waveguide reflector, 189
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ring resonator, 192
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focusing of a lens
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plane wave, 62
forward propagating wave
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Fourier transformation
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image formation, 28
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analysis of lasers, 83
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resonance in laser cavity, 82
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Mach—Zehnder
interferometer, 173
modulator, 212

magnetic field, 5

main lobe, 60

Maxwell’s equations, 4

measurement using Fabry—Perot resonance

material loss, 43
refractive index, 42

mode matching of Gaussian beams, 104

modulator/switch

directional coupler modulator and switch, 213
electro-absorption modulator, 214

Mach-Zehnder modulator, 212
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optical rays
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refraction, 21
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transmission through prism, 24

transmssion through a lens, 25
orthogonality

laser cavity modes, 79

planar waveguide modes, 126

paraxial approximation, 56
passive waveguide and fiber devices, 176
perturbation analysis
derivation, 150
example, 152
phased array frequency demultiplexer, 186
planar guided waves
convergent and divergent waves, 127
examples of TE modes, 118
focusing and collimation, 129
refraction, 128
TE, 114
™, 121
planar waveguide
diffraction analysis, 46
modal analysis, 112
planar waveguide lens
Fresnel lens, 130
geodesic lens, 129
Luneberg lens, 129
plane wave analysis, 4
plane waves in arbitrary direction, 7
polarization
in scalar wave equation, 54
optical fiber modes, 144
planar waveguide modes, 113
plane wave, 5
power dividing waveguide devices
directional coupler, 177
multi-mode interference
coupler, 178
Star coupler, 182
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operation, 22
pulse propagation, 31
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QO-factor
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radiation loss
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flat mirror with in-plane
polarization, 15
flat mirror with perpendicular
polarization, 14
spherical mirror, 16
refraction
by lens, 25
by plane boundary, 17
by prism, 22
resolution of microscope, 64
resonance
confocal cavity, 78
Fabry—Perot, 37
laser cavity, 89
ring resonator, 189
ring cavity
complex laser cavity, 105
waveguide ring resonator, 189

scalar wave equation, 54
scanning interferometer, 41
side lobe, 60
signal delay component
Fabry—Perot resonator, 43
ring resonator, 194
single mode
laser oscillator, 81
planar waveguide, 123
spatial filtering
in signal processing, 64
of a gaussian beam, 98
transparet film, 64
spot size
in the focus of a lens, 64
on mirror of confocal
cavity, 81
stable resonator, 88
substrate mode
TE, 119
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super mode
definition, 163
in directional coupler, 166
in Mach-Zehnder, 173
two coupled waveguides, 164
two uncoupled waveguides, 164
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superposition
plane wave applications, 34
plane waves, 10
symmetric waveguide
TE modes, 115
TM modes, 122

tapers in waveguide and fiber, 176
TEM waves, 53

thin lens representation, 27

thin prism representation, 24

time-averaged power, 9
total internal reflection, 21
transverse laser modes, 78

unit impulse response, 57
unstable laser cavity, 89

x-polarized plane wave, 6

Y-branch, 170
y-polarized plane wave, 5
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