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Absorption cross section, 287
Amplifier modeling, 292
Amplitude modulation, 250
Angular misalignment, 154
APD, 246
Attenuation
in optical fibers, 34
measurement of, 413
Avalanche photodiodes, 246

Bandpass filters, 383

Bend loss, 195

BER, 265

Birefringence measurements, 441
Birefringent crystal-clad polarizer, 379
Birefringent fiber, 464

Brewster angle, 17

Broadening of a Gaussian pulse, 89

Channel dropping filter, 381
Chirped pulse, 331

compression of, 334
Chirping phenomenon, 323
Circularly polarized wave, 12
Cladding mode stripping, 412
Coherence, 24

coherence length, 25

coherence time, 25
Coherent bundle, 33
Contradirectional coupling, 473
Conventional single-mode fibers, 186
Coupled mode theory of, 547
Coupled-mode equations, 454, 543
Cutoff, 142
Cut off wavelength

measurement of, 430

DCF, 323
Diffraction, 25
Directional coupler, 361, 543
fabrication of, 370
fiber optic directional coupler, 361
Dispersion and chirping, 330
Dispersion compensation, 323
Dispersion compensating fibers,
191,323
Dispersion limit, 276
Dispersion management, 328
Dispersion-shifted fibers, 186, 192

EDFA, 281
Emission cross section, 287

Energy bands in semiconductors, 210
Erbium doped fiber amplifiers, 281

Far field pattern, 157, 531
rms mode field diameter, 163
Faraday effect, 403
Far-field technique, 438
Fiber Bragg gratings, 386
fabrication of, 391
Fiber end preparation, 411

Fiber optic communication system, 249

design considerations of, 249
Fiber optic current sensor, 403
Fiber optic directional coupler, 361
Fiber optic gyroscope, 408
Fiber optic Mach-Zehnder

interferometer, 21
Fiber optic rotation sensor, 407
Fiber optic sensors, 397
Fiber polarization controllers, 384
Fiber polarizers, 377
Figure of merit, 326
Fluoride glasses, 83
FOM, 326
Frequency chirping, 235
Frequency modulation, 250
Fused fiber couplers, 372

Gain bandwidth, 306
Gain spectrum, 306
Gaussian approximation, 149
Gaussian beam, 25
Gaussian envelope approximation,
298, 540
Gaussian mode field diameter, 436
Gaussian pulse,
Broadening of, 89
Graded index fibers, 65, 173
optimum profile, 70
Grating coupler, 467, 470
Group delay, 184
Group velocity, 84
Guided modes
excitation of, 116
Guided rays, 48

Half-wave plate, 15

Helical ray, 485, 494
Hermite-Gauss functions, 118, 175
Heterostructure lasers, 221
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Interference, 19

Laser, 201

Laser oscillation, 206, 220
Laser threshold, 226

Leakage loss, 553

Leaky modes, 507

Leaky structures, 510

LED, 235

Linearly polarized modes, 132
Linearly polarized wave, 9
Longitudinal misalignment, 155
Long-period fiber Bragg gratings, 392
LP modes, 132

LPjy, mode, 138, 177

Mach-Zehnder interferometer, 21
Mach-Zehnder interferometric sensor,
397
Material dispersion, 72, 78, 184
in pure and doped silica, 80
Matrix method, 515
Maxwell’s equations, 97
Meridional ray, 484, 495
Metal-clad polarizers, 377
Mode field diameter, 435
Modes in planar waveguides, 97
Multimode fibers,
WKB method, 535
Multimode overlay fiber devices, 380

NA, measurement of, 422

Near-field RMS mode field diameter, 435
Near-field technique, 437

Noise in EDFA, 308

Nonlinear Schrodinger equation, 353
NRZ, 256

Numerical aperture, 32

Optical amplification, 286
Optical detectors, 238
Optical fiber amplifiers, 281
Optical fiber,

basic characterizations, 29
Optical gain, 215
Optical Lagrangian, 480
Optical solitons, 339
Optimum profile, 178. 182
Orthonormality condition, 116

Parabolic index medium, pulse
dispersion in, 51

Parabolic index fiber, 69, 483, 491
modal analysis of , 173

Parabolic index fiber

Parabolic index medium, 51

Parabolic index waveguide, 118

Periodic coupling, 547

Periodic waveguides, 452

Petermann-2 spot size, 156, 436
Phase matching, 455
Physical understanding of modes, 105
PIN photodetector, 239
Planar waveguides, 97
ray paths in, 44
Plane polarized wave, 9
Polished fiber couplers, 370
Polished fiber half-block devices, 376
Population inversion, 204
Power associated with a mode, 114
Power budgeting, 269
Power dividers, 373
Power law profile, 55, 494
Poynting vector, 10
Prism-coupling technique, 447
Pulse code modulation, 253
Pulse dispersion, 35, 65, 66
in step index optical fibers, 35
measurement of, 423

Quantum efficiency, 240
Quarter-wave plate, 14
Quasimodes, 510

Radiation modes, 115
Ray classification, 488, 494
Ray equation, 44, 480
Ray paths
modal analysis of, 173
in planar waveguides, 44
in square law media, 46
Rayleigh scattering technique, 444
Reflection at plane interface, 16
Refracted near field method, 420
Refracting rays, 48
Refractive index profile
measurement of, 416
Resonator modes, 208
Responsivity, 240
Rise time, 257
Rise time budgeting, 271
RZ, 256

Scalar modes, 132
Scalar wave approximation, 132
Self-phase modulation, 339, 341, 356
Semiconductor laser, 209
Shot noise, 259
Signal saturation, 305
Signal-to-noise ratio, 260
Single-mode fiber optic components,
360

Single-mode fibers, 149

design considerations, 193
Single-mode operation, 193
Single-mode optical fiber sensors, 397
Skew rays, 496
SNR, 260
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Soliton power, heuristic derivation of,
347

Solitons, 339
Sources for optical fiber communication, 200
Splice loss, 151, 194
Spontaneous emission, 202
Square law medium, 46
Step index fiber, 29, 132

modal analysis of, 135
Stimulated emission, 203
Symmetric step index planar waveguide, 100
System design, 269

TE modes, 100
Thermal noise, 260
Threshold current, 220
TM modes, 109

Total internal reflection, 18

Transit time calculations, 50
Transmitted near field method, 417
Transverse electric modes, 97
Transverse magnetic modes, 97
Transverse misalignment, 152
Transverse offset technique, 439

Waveguide dispersion, 184
Wavelength flattened couplers, 375
Wavelength division multiplexers, 373
Wavelength filter, 461

Weakly guiding approximation, 132
WKB analysis, 179

Zero material dispersion wavelength, 82
ZMDW, 82
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