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A

absence/presence sensors, 107

absorbance, 165

absorption, 6, 36, 233

absorption gratings, 37

accelerometers, 276

acoustic, 288

acoustic emission, 211

acoustic phonons, 87

analog sensors, 44

angle random walk (ARW), 279

annealed, 68

anti-Stokes, 87, 184

apodized profile, 64

athermal (temperature independent)
packaging, 153

attenuation, 6

B

beam diameter, 113

beatlength, 12

bending loss, 174

biasing approaches, 272

bio-receptors, 255

biophotonic sensors, 255

birefringence, 101, 277

birefringent crystal, 168

blackbody radiation, 165

Bragg grating, 63, 100, 142, 194,
258, 308

Bragg resonant wavelength, 64

bright field, 137

311

Brillouin optical time-domain
analysis (BOTDA), 296
Brillouin scattering, 85, 159, 283

C

cantilevered-beam, 203

cantilevered-beam flow sensors,
205

chemical/bio-receptor, 256

chirped profiles, 64

circular birefringence, 219

closed-loop fiber optic gyroscopes,
274

coefficient of thermal expansion,
197

coherent optical frequency
domain reflectometry (c-OFDR),
159

color change, 233

components, 27

contrast, 110

critical angle, 1

cross coupling, 12

cross-talk, 157

D

dark field, 137

DC bias, 99

DC drift, 60

degenerate polarization modes,
277

DICAST," 248, 263
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differential pressure measurement,
203

differential-pressure flow sensor, 207

diffuse scanning, 109

digital sensing, 44, 118

displacement, 125

distributed, 28

distributed acoustic sensing (DAS),
56, 161, 192, 288, 308

distributed Bragg grating sensors,
249

distributed fiber optic sensing, 73,
95, 287, 307

distributed temperature sensing
(DTS), 182, 290

distributive chemical sensors, 233

dynamic strain sensing, 155

E

electric field, 215

electro-optic crystal, 99
electro-optic interface, 113
electro-optic material, 224
electromagnetic interference, 120
elements of a fiber optic sensor, 22
Er-doped fiber, 176

evanescent wave, 11

evanescent wave interaction, 233
excess gain, 110

extrinsic, 23

F

Fabry—Pérot cavity, 141

Fabry-Pérot interferometer (FFPI),
50, 51, 141, 158, 179, 191, 197

Fabry—Pérot tunable filter, 156

Faraday effect, 215-216, 278

Faraday rotator, 99

FBG-based displacement sensor, 142

Fiber Bragg grating (FBG) sensors,
151

fiber bundles, 128

fiber interferometers, 59

Fiber optic colorimetry, 241

Fiber optic gyroscope, 269, 307

Fiber optic pH sensing, 248

fiber optic sensor (FOS), 21, 191

Fiber optic switches and counters,
307

finesse, 282

Fizeau interferometer, 141

fluorescence, 37, 63, 165, 233

fluorescence lifetime, 176

fluorescent microspheres, 261

fluoroimmunoassay technology, 257

Fresnel reflection, 8

H

heterodyne detection, 58
holographic, 63

homodyne detection, 57
hydrostatic pressure, 194, 199

I

IDLH, 263

index of refraction, 48

index perturbation, 64

inertial measurement unit (IMU),
276

infrared radiation, 175

intensity, 49

intensity-modulated sensors, 24, 31,
107

interference, 47

interferometric sensing, 308

intra-aortic balloon (IAB), 266

intrinsic sensors, 23, 36

J
Jones calculus, 97

K
Kerr effect, 224, 278

L

laser Doppler velocimetry (LDV),
210

laser-induced thermotherapy, 266
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light modulation effects, 22
linear birefringence, 98, 101,

218
linearly polarized (LP) modes, 97
long-period grating, 66, 240
Lorentz force, 216

M

Mach—Zehnder interferometer
(FMZI), 50, 159, 178, 179

magnetic field sensing, 215, 223

magneto-optical materials, 216, 224

magnetostrictive, 221

magnetostrictive coatings, 248

Maxwell’s equations, 13

meridional ray, 3

Michelson, 50, 178

microbending, 6, 34, 44, 134, 173,
208

minimum detectable phase shift,
57

modal birefringence, 17

molecular vibrations, 86

multifunctional integrated optical
chip (MIOC), 276

multiplexing, 73

multipoint, 28

N

narrow line-width fiber lasers, 55

Nd-doped fibers, 175

nonreciprocal phase modulator
(NRPM), 273

nonreciprocal phase transducer
(NRPT), 274

nonreciprocity, 277

numerical aperture, 2

(0]

opacity, 241

open-loop gyroscopes, 273
optical absorption, 79
optical density, 241
optical feedthrough, 198

optical frequency-domain
reflectometer, 85

optical time-domain reflectometer
(OTDR), 28, 287

optical Time-Domain
Reflectometry, 80

P

packaging, 309

phase angle, 53

phase mask, 63

phase noise, 55

phase-matching condition, 67

phase-modulated sensors, 24, 47

phosphor, 171

phosphorescence, 63

photoelastic, 193

photonic crystal, 193

photonic crystal fiber, 224, 259

Photonic Sensor Consortium, 310

piezoelectric, 248

piezoelectric fiber coatings, 215

plane wave, 47

Pockels cell, 225

Pockels effect, 102, 224

Poincaré sphere, 98

Poisson’s effect, 68, 153

Poisson’s ratio, 195

polarization, 39, 97

polarization effects, 277

polarization fading, 60

polarization-based sensors, 24,
103

polarization-maintaining fibers, 16

polarizing-maintaining fiber, 224,
276277

pressure sensing, 191

proximity, 125

Q

quadrature, 57

quartz resonator, 192

quasi-distributed sensors, 28, 156,
303
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R side-lobe suppression, 66

radio-frequency interference, 120 single-point, 28

radiometric measurement, 167 skew rays, 4

raised sine apodization, 66 Snell’s law, 1

Raman cross section, 93, 183 speckle pattern sensor, 41

Raman DTS, 184 spectral shadowing, 157

Raman laser scattering, 244 spectroscopy, 249

Raman scattering, 85, 259 steam-assisted gravity drainage

Raman-based DTS systems, 212 (SAGD), 307

Raman-scattering sensors, 308 stimulated Brillouin scattering, 94

rare-earth, 175 Stokes, 87, 184

Rayleigh backscattering, 159 strain, 68, 288

Rayleigh scattering, 12, 79, 279 surface plasmon resonance

Rayleigh-based DAS systems, 212 (SPR), 264

reciprocity, 277 surface-enhanced Raman scattering

reflective fiber optic sensor, 33 (SERYS), 260

reflective mode, 141

reflective scanning, 107 T

reflective sensor, 125 tachometers, 116

refraction, 1 temperature, 165

refractive index changes, 37 thermal annealing, 181

refractive-index change, 233 thermal profiling, 290

remote fiber fluorimetry (RFF), 233 thermochromic, 168

reservoir monitoring, 192 through-scan, 107

resonant frequency spectrum, 282 tilted Bragg gratings, 264

resonators, 280 time-division multiplexing, 73, 156

retro-reflective, 108 torque, 39, 125, 146

rotation, 125 total internal reflection, 1

rotation-rate detection, 269 transmissive mode, 141

rotational frequency monitoring, 203 transmissive sensor, 31

rotational sensing, 38 turbine flowmeters, 203
two-stage fluorescence, 237

S

Sagnac, 50 U

Sagnac effect, 269 uniform profile, 64

Sagnac interferometer, 269 UV absorption, 79

scale factors, 196, 197

scattering, 6, 36, 233 Vv

scattering effects, 95 V parameter, 9

scattering-based sensors, 24 Verdet constant, 217

sensor categories, 24 vibration, 288

SERS principle, 261 voltage sensing, 102, 215

shedding frequency, 208 vortex-shedding, 203

shot-noise, 283 vortex-shedding flow monitor, 208
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W

wavelength encoding, 68

wavelength-division multiplexing,
73, 156

wavelength-modulated sensors, 24, 63

wellhead, 201

white-light interferometry (WLI), 264

Y
Young’s modulus, 195

Z
Zeeman splitting, 216
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