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Harmonic oscillator 13
HD-SDI. See High-definition serial digital
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Integral band intensities 15
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Light propagation 3
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Molecular vibration absorption 11, 12–15,
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Molecular weight 8, 22, 23, 25, 62, 64, 72, 80,
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Monomer reactivity ratio 8, 66, 82–84, 87,
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Monomer unit 23, 25, 62, 64, 69, 87, 88, 93
Morse code 1
Morse function 13
Morse potential energy 27
Multi-core graded-index plastic optical fiber
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39, 41–43, 47, 50–55, 101, 105–109,
111–113, 125, 133, 134

Multiplexer 119
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NA. See Numerical aperture (NA)
Near-field pattern (NFP) 51, 114–117, 128,
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Near-infrared wavelength 12, 27
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110, 119, 120, 123, 124, 127–129, 134
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n–π* transition 11
n–σ* transition 11
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O/E converter 119
One-dimensional diffusion 97
On–off keying 31
Optical interconnection 130
Optical isolators 50
Optimum profile 33, 34, 38, 98, 114
Orthogonal frequency-division multiplexing
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Orthogonality condition 42
Output pulse 3, 31, 34, 35, 47–49, 111, 112,
113, 114, 125

Overfilled launch condition 35, 36, 46, 106
Overtone 12, 14–18, 27, 60, 61, 65, 67
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para-Fluoro styrene (p-FSt) 16, 85, 86
Partially crystalline structure 62
Partially fluorinated polymer 16
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Pentafluorostyrene (PFSt) 16
Perdeuterated PMMA (PMMA-d8) 27, 60,
61, 109

Perfluorinated polymer 8, 27, 37, 61–63, 109
Perfluoro(4-vinyloxyl-1-butene) 159
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Perfluorodioxolane 71, 73, 74
Perfluoro-2-methylene-4,5-dimethyl-1,3-
dioxolane 71

Perfluoro-2-methylene-1,3-dioxolane 70–74
Perfluoromethyl vinyl ether 74
Phenyl methacrylate (PhMA) 16, 85
Phosphorous pentoxide 69
Photo-copolymerization 82, 83, 85–87, 90
π–π* transition 12
Planck’s constant 13
Plasticization 59, 68, 91
Plastic optical fiber (POF) 2, 11, 31, 59, 79,
101

Polarizability 20
Polarization 19
Polarization mode 32, 111
Polarization mode dispersion 31, 32, 111
Poly(2,2,2-trichloroethyl methacrylate)
(Poly(TClEMA)) 64, 65, 67

Poly(2,2,2-trifluoroethyl methacrylate)
(Poly(TFEMA)) 64, 65, 97

Poly(2,2,3,3-tetrafluoropropylmethacrylate)
93, 94

Poly(2,3,4,5,6-pentafluorostyrene) 69
Poly(2-trifluoromethyl styrene) 70
Poly(carbonate) (PC) 12, 13, 21

Poly(methyl methacrylate) (PMMA) 11 12,
13, 21–23, 25–27, 37, 39, 44, 59–61, 65, 67,
70, 90, 93, 94, 125

Poly(styrene) (PSt) 12, 13, 16–18, 21, 25, 26,
67–70

Poly(tetrafluoroethylene) (PTFE) 61
Polymer 5, 12, 34, 59, 79, 109
– rod 79
– tube 83
Polymer–dopant system 59, 91
Polymerization
– conversion 81
– temperature 22
Potential anharmonicity 12
Power-law approximation 101–102
Power penalties 120, 122–127, 134, 135
Power transfer function 31, 111, 112
PRBS. See Pseudorandom binary sequence
(PRBS)

Preferential dopant diffusion 90–92
Preform 8, 39, 64, 79, 80, 82–95, 102, 128
Preform-drawing process 62, 67, 79–80, 95
Prepolymer 83
Principal mode group 44, 47
Profile dispersion 34, 36, 38
Propagation constant 32, 42, 44, 107
Propagation loss 139
Pseudorandom binary sequence (PRBS) 121

q
Q–e map 84, 86

r
Radial mode number 44
Radiation mode 42
Radiation mode coupling 42
Radical 82
Radical polymerization 79, 84
Radio frequency 50
Radio over fiber (RoF) 39, 50, 51
Random mode coupling 38, 41, 42, 44, 45, 48,
49

Rayleigh–Debye scattering 40
Rayleigh scattering 38
Ray trajectory 3, 4, 103, 104
Reactivity 8, 66, 74, 75, 82–84, 87, 88,
90

Receiver 1, 108, 119, 120, 122–127, 134
Recrystallize 73
Reflection noise 50–53
Refractive index (RI) 2–4, 8, 20, 23, 25, 27,
32–34, 59, 63, 66–69, 74, 75, 82–84, 86–89,
91–93, 97, 101–105, 110, 130
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Refractive index profile (RIP) 3, 4, 5, 7, 8,
33–38, 44, 47, 60, 64, 79, 84, 86, 93, 94, 96,
97, 101–105, 107, 110, 112–117, 125, 128,
134

– coefficient 161
Regenerator 119
Relative intensity noise 127
Resonance 12, 18
Resonance absorption frequency 14
Rod-in-tube method 64, 67, 91, 92, 95
Root mean squared (rms) width 31, 49
Roundtrip frequency 53
Rubbery state 91
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Scalar wave equation 33, 44
Scattering 11, 16, 19–27, 38–42, 44, 46, 47,
51, 55, 65, 66, 90, 92, 95, 108, 110, 111

Scattering angle 19, 20, 44, 65, 90
Schrödinger equation 13
Semiconductor laser 60
Short-distance network 2, 5, 6, 35, 106, 110,
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Signal-to-noise ratio (SNR) 119, 124, 127
Single-mode fiber (SMF) 2–6, 34, 50, 107,
113, 115, 119, 126, 127

Snell’s law 3, 102
Speckle pattern 2, 52, 54, 55
Spectral width 34–38
Step-index (SI) 3–8, 26, 27, 32, 33, 35, 59, 60,
61, 67, 79, 80, 81, 91, 102, 107, 112, 113, 128,
129, 135

– profile 26, 33, 79, 102
Stretching overtone absorption 12, 15
Substitution 18, 60, 69

t
Teflon AF 62
Ternary monomer system 86–88
Terpolymer 85, 86, 88
tert-Butyl peroxypivalate 75
Tetrafluoroethylene (TFE) 61, 62
Tetrafluorophenyl methacrylate (TFPhMA)
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Tetrahydrofuran (THF) 69
Thermal dopant diffusion 91–92
Thermal drawing 79

3D 6
Timing jitter 119, 120, 122
Total internal reflection 3
Transfer function 31, 32, 111, 112
Transition-metal 27
Transition moment 14
Transmission distance 6, 8, 31, 60, 107,
111

Transmission loss 11–28, 37, 38, 107,
133

Transmittance 26, 59, 73
Transmitter 1, 119, 120, 122, 125, 134
Turbidity 19–21
Two-phase model 65, 66, 90

u
Ultra high definition (UHD) 132
Unshielded twisted pair (UTP) 6
Urbach’s rule 12
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Vertical-cavity surface-emitting laser (VCSEL)
51 53, 55, 60, 67, 106, 119, 127

Vinyl acetate 84, 85
Vinyl benzoate 84, 85
Vinyl phenyl acetate 84, 85
Visible light 12, 60
Volume scattering 42

w
Waveguide 11, 21, 110
Waveguide dispersion 34
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90, 103, 109, 110, 119, 125, 126, 130, 133

Wavelength division multiplexing 38
Weakly guiding approximation 39, 43
Wentzel–Kramers–Brillouin (WKB) method
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W-shaped profile 86
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X-ray scattering 21, 40
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Zero-point energy 14




