Index

absorption spectroscopy, cavity-
enhanced 214-17, 259
acetone 230-31
alkali tellurite glasses 275,293
amorphous materials 101, 136,
144-45,153,273
amorphous silicon 163, 166
Angell’s Fragility 19, 24-25, 27,
29
annealing 2-6,11-12, 37,50,
62-63,75, 78,134, 188,
198, 281
antibodies 211-12
applications
biomedical 262, 266-67
fiber-sensing 204, 242, 245
waveguide 285,298
Arrhenius behavior 24-25
As-S glasses 46,56
As-Se glasses 23,44-45,111, 264
As,Se_, glasses 100-1,116

bandgap, optical 130, 135
bandgap light 61, 64, 74,134
polarized 68,70, 73,75,

77-79

biofilms 233

biomolecules 222, 224,259, 261

broadband emissions 171,192,
196

bulk glass 102, 130, 238-39, 279

chain-crossing model 112,116

chalcogenide devices 286-87

chalcogenide films 49, 68, 72, 78,
298

chalcogenide glass formers 19

chalcogenide glass GeAsSe 152
chalcogenide glass structures 51
chalcogenide glasses
binary 103
bulk 130
covalent 71, 86, 88, 94
ionic 59
isostatic 37
microstructure of 120
modeling of 144, 150
multicomponent 121, 139
Se-based 117
structure of 102-3
ternary 98
channel waveguides 49, 206, 284,
300
continuous random network (CRN)
102,151,163, 165, 275
controlled crystallization of glass
samples 3
CRN, see continuous random
network
crystallization 3, 10, 80, 198, 224,
234,236,242-43,281
crystallization behavior 9, 16
crystals 2-3,5-6,9-10, 25, 81,
101, 163,187,192-93,
197,247,275

deformations
anisotropic 71,90
viscous 81
dense wavelength-division
multiplexing (DWDM)
169, 289
density function theory (DFT)
148, 155
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Index

DFT, see density function theory

differential scanning calorimetry
(DSC) 3,28-31, 36,55

disordering, structural 62,73

DSC, see differential scanning
calorimetry

DWDM, see dense wavelength-
division multiplexing

EDFA, see Er3*-doped fiber
amplifier

edge-sharing 15,111-12,120

EDTFA, see Er-doped tellurite fiber
amplifier

EDWA, see erbium-doped
waveguide amplifier

electric field of light 78

electron transitions 170-71, 199

Er-doped tellurite fiber amplifier
(EDTFA) 289

Er3*-doped fiber amplifier (EDFA)
169-70

erbium-doped waveguide amplifier
(EDWA) 284, 289-90, 292

etching 85, 282, 286-87

dry 134,206, 254,301-2
ethanol 230-31, 273
excitation light 65,71, 221

FEWS, see fiber evanescent wave
spectroscopy
FIB, see focused ion beam
fiber evanescent wave
spectroscopy (FEWS) 210,
222-23,231-33, 267
fiber sensors 221, 223, 225, 227,
229-31, 233, 235, 267
fibers 203,221-26,228-29, 231,
233-36, 239, 242-43, 245,
251, 273-74, 286,301
double-index 226
single-index 225-26
first sharp diffraction peak (FSDP)
105, 108-9, 138

fluorescence decay curves
172-73,180

focused ion beam (FIB) 206, 254,
286

fragility 19-22, 24-38, 40, 42, 44,
46, 48,50-52, 54, 56, 58,
136

kinetic 20, 24-25, 27

fragility index 27-28,30-31, 33,
36,122,126

fragility measures 29, 31-32

fragility of glass-forming liquids
26,29,53

free spectral range (FSR) 215-16

FSDP, see first sharp diffraction
peak

FSR, see free spectral range

gamma ray relaxation 44, 46-47,
50

Ge-As-Se glass system 99

Ge chalcogenides 61-62

Ge-As-Se glasses 22, 36,42,
120-23,125,127,129,
131,133

Ge-As-Se ternary glasses 127-29,
132

germanium 151, 163, 240, 242,
247,268, 283

GeS,- Ga,S3-KBr system glasses
182

GeS,-Sb,S3-PbS system 2-3,5

Ge-Sb-Se glass films 206

GeSe crystals 119,139

GeSe glasses 114, 140

GeSe,-As,Se;-PbSe system 6-9,
11

GeSe,-In,Se;-Csl system 12-13,
15

giant photoexpansion 48, 53, 60,
63-66,71,90

glass ceramics 2,5-7,16,192,
194

glass fibers 37-39, 223-25, 264



silicate 196
glass films 48,87, 211
homogeneous 49
glass formers 7,20, 32-35, 125,
224
fragile 24,55
glass-forming liquids 24-26, 29,
52-53, 56,137
glass-forming materials 29-30
glass sensors 212,251
glasses
binary 98,101, 107,120, 122,
127,293
chalcogen-deficient 121
chromium-doped 194, 196
multicomponent 108, 278
rigid 34-35,39,41-42
selenium-based 16, 224
stoichiometric 105,127
sulfoselenide 106-7,138
ternary 101, 103, 125, 128,
132
thermal stability of 3,8
undoped 194
unexposed 46-47
glassy chalcogenide systems 102
glassy ChG materials 224
glassy systems, fragile 35

heat treatment 9-10, 198, 200,
278,281

hollow-core chalcogenide glass
waveguides 208

HRMC, see hybrid reverse Monte
Carlo

hybrid reverse Monte Carlo
(HRMC) 146,154,165

integrated optics 271, 292

ion exchange 282, 284-85,300

irradiation 39-42, 44-46, 48-49,
62,94

long-range order (LRO) 101, 151

Index

LRO, see long-range order

MCN, see mean coordination
number

mean coordination 30-31, 33-35,
37

mean coordination number (MCN)
97,99-101, 109-15,
121-22,125-33,159-60

medium-range order (MRO) 103,
108,110,117,122,133,
137

metallic nanostructures 220

microlenses 66

molecular dynamics 144-45, 161,
163,298

molecular dynamics simulations
144-47, 156,159

MRO, see medium-range order

neutron diffraction 108-9, 164,
166, 274,293

neutrons 108-10,117,133,138

NMR, see nuclear magnetic
resonance

novel chalcogenide systems 1-2,
4,6,8,10,12,14, 16

nuclear magnetic resonance
(NMR) 100, 117-20, 139,
274-75

optical fibers 51-52, 66,92, 169,
205,221, 224-25, 231,
263, 265-67,273

optical glasses 239,272

optical losses 204, 206-8, 212,
224-25,227,229

optical sensors 204-5

oxide glasses 20, 50,93, 182, 185,
199, 245, 292

photodarkening 21, 41, 44,47, 53,
63,66,134,136,272
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Index

photodeformations 59-61, 65, 71,
77,87

photoexcitation 41-43

photoexpansion 41, 48-49, 61,
63, 65,92-93

photofluidity 21, 39, 41-42

photoinduced deformations
59-61, 87,93-94

photoinduced fluidity 39, 53,57,
65,78, 82-86,90,93

photonics 43,98, 100, 133, 255,
301

photorelaxation 21, 39, 41, 44,
47,49

photosensitivity 21, 37-38, 205,
282-83

physical aging 44, 54

long-term 100

plasma etching 287,302

PLD, see pulsed laser deposition

PLD films 238-39

pulsed laser deposition (PLD)
239, 268, 276,297-98

radial distribution function (RDF)
103,108, 146, 153,274

Raman scattering 103,110-11,
114,133,135, 138, 295

rapid thermal annealing (RTA) 49

RDF, see radial distribution
function

refractometry 216,219-20

resonator sensors 214,216

resonators 204, 214-16, 220, 251,
258, 261

reverse Monte Carlo (RMC) 103,
133,146, 154-55, 158-59,
162, 164-66

rigidity percolation 19, 21, 23, 35,
52,140

rigidity percolation threshold 20,
30-32,47

RMC, see reverse Monte Carlo

rod-in-tube technique 226-27

RTA, see rapid thermal annealing

SAMs, see self-assembled
monolayers

scalar deformations 61, 63, 65, 87

scanning electron microscopy
(SEM) 3,207

Se-poor glasses 104,108,117

Se-rich glasses 104, 108-9, 112,
116

self-assembled monolayers (SAMs)
211-12

SEM, see scanning electron
microscopy

sensing applications 204-5, 209,
213,217-18, 220, 224,
226,237,241

chemical 225,236

short-range order (SRO) 52,101,
103,109-10,117,122,
135,143,164

silica 24, 88,147,151, 162, 165,
219-20, 240-42, 247, 256,
258,261, 268,272, 287

silica glasses 98,102

silicate glasses 199, 290

Si0, glasses 62,131, 274

SPR, see surface plasmon
resonance

SRO, see short-range order

sub-bandgap light 21, 38-41, 44,
110

substable compositions 2, 6

surface plasmon resonance (SPR)
199, 219-20, 251-52, 260

TBDFT, see tight-binding density
function theory

tellurite glass films 278

tellurite glass host materials 290

tellurite glasses 271-75, 278, 280,
282-84, 288-89, 292-95,
299

niobium 283, 299



properties of 272-73

tellurite waveguides 282-83, 287,
290, 292

tellurium 224, 234, 276, 278, 280,
285,292

TEM, see transmission electron
microscopy

TeO,-based glasses 274, 293

ternary glass system 100, 132

thin-film sensors 204-5, 207, 209,
211, 213, 215,217,219

tight-binding density function
theory (TBDFT) 155

transitory photoexpansion 66-67

transmission electron microscopy
(TEM) 193

U-shaped deformation 77, 80

VASP, see Vienna ab initio
Simulation Package

vector deformations 67-69, 71,
73,75-77,79-81, 83, 87

very stable glasses (VSGs) 3

vibrational isocoordinate rule
(VIR) 109-11, 133,138,
164

Index

Vienna ab initio Simulation
Package (VASP) 158-59

VIR, see vibrational isocoordinate
rule

VSGs, see very stable glasses

waveguide devices 98,205
waveguide sensors 214-15
waveguides 204, 206-7, 209, 213,
255-56, 258, 271-74, 276,
278, 280-82, 284-86, 288,
290-92, 294, 298-302
bus 214-16
hollow-core 208
nonlinear 98

x-ray absorption 100, 106-7, 138,
157,166
extended 103,137,154
X-ray diffraction (XRD) 2-3,6,9,
100, 108, 164, 187,193,
198, 274-75
XRD, see X-ray diffraction

Zn0-TeO, glasses 273
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