
Index

a
A/D converter 65

AAS with diode laser 169

Abel coefficient 29

Abel inversion 28

ablation rate 137, 140, 151, 158

abnormal characteristic 268

abnormal glow discharge 150

absorbance 14, 160

absorbance-time profile 186

absorption 13, 16

absorption bend 160

absorption coefficient 14

absorption of radiation 333

absorption profile 160, 192

AC arc spectrometry 228

AC longitudinal field 195

accuracy 216, 352

acid concentration matching 200

aerosol droplet 103

aerosol transport efficiency 93

afterglow 229

Al2O3 powder 327

AlGaAs laser diode 168

alkali flux 347

alternating polarization system 196

amalgamation 119

ambipolar diffusion 227

amplification 64

amplitude noise spectra 44

analysis 1

– chemical 1

– qualitative 1

– quantitative 1

– trace 1

analyte introduction efficiency 113

analytical error 38

analytical evaluation function 35, 212

analytical feature 287

analytical glow discharge 155, 266

angular dispersion 57, 222

anodic evaporation 226

anomalous Zeeman effect 194

arc 30

arc ablation 136, 138

arc AES 225

arc characteristic 225

arc emission spectrometry 225

argon metastable 315

argon metastable level 236

array detection mass spectrometer 83

atlas 208, 217

atmospheric particulate matter 327

atom line 22

atom number density 265

atom removal 180

atom reservoir 31, 34, 45, 159, 341

atom supply 180

atomic absorption 2, 32

– graphite furnace 2

atomic absorption spectrometry 25, 159ff

atomic emission 31

atomic emission spectrometer 217ff

atomic emission spectrometry 207

atomic fluorescence 33

atomic fluorescence spectrometry 332ff

atomic vapor production 33

atomization efficiency 176, 342

atomization temperature 179

atomizer 178ff

– cup 178

– filament 178

– graphite tube furnace 178

automated electron microprobe analysis

134

avoidance of interference 120

axial viewing 240, 243

axially viewed ICP 240

Analytical Atomic Spectrometry with Flames and Plasmas. José A. C. Broekaert
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b
Babington nebulizer 101, 132

Babington-type nebulizer 237

background 46

background correction 91, 162, 193 f

– with the D2-lamp 193

– Zeeman effect 194

background correction procedure 192

background noise 45

background signal 47

Balmer, Paschen and Pfund series 4

band emission 26

band emission spectra 217

band spectra 24

barrier-layer discharge 322

beam-stop 77

bioavailability 305

biological and medical sample 305

biomolecule 307

black-body radiation 17

blackening 62 f, 215

blank contribution 47, 215 f

blank sample 32

blaze angle 56 f

blood analysis 305

blooming 67

Boltzmann equation 19, 25

Boltzmann’s law 9

Bragg equation 56

brass-coated steel 328

Bremsstrahlung 18

broadening 15ff

– Doppler 15 f

– line 16

– Lorentzian 15 f

– natural 15 f

– pressure 15 f

– resonance 15

– Stark 15

– temperature 16

burner 172

burn-in time 269

burning crater 154, 269

burning gas 174

burning spot 138 f

burning voltage 136

c
calibration 34

– by standard addition 37, 39, 90

calibration constant 213

calibration curve 89

calibration function 34, 89, 90, 212

capacitively coupled microplasma 252

capacitively coupled microwave plasma 254ff

carbide 121, 123

carbon-rich flame 177

carbon-rod atomizer 123

carrier-gas flow 94

catalyst 203

cathode dark space 149

cathode layer 226

cathodic sputtering 94, 147, 152, 190, 268

– combined with AAS 190

CCD 70

CCD array 72

CCD spectrometer 241

cement 203

ceramic 203

CFS atomic spectrometry 199

– sensitivity 199

characteristic 148, 267

– abnormal part 148

– normal 148

characteristic concentration 175 f

characteristic mass 184

charge coupled device 66, 68 f, 87

charge injection device 66, 68

charge transfer 148, 236, 269

charge transfer device (CTD) 67

chemical interference 176, 185

chemical modifier 187

chlorinated compound 312

chromatographic resolution 312

clinical analysis 199, 202, 248

cluster ion 23, 288, 311, 315, 351

CN band 24

CN radical 24

coherent forward scattering (CFS) 197

coherent forward scattering (CFS) atomic

spectrometry 198

cold plasma condition 294

cold-vapor technique for Hg 188

collimator 53

collision- and reaction-induced dissociation

296

collision of the first kind 10, 149

collision of the second kind 10, 149

collision type 151

collisional decay 340

combustion technique 348

compact metallic sample, direct analysis by

AAS 189

compact non-conductive sample 328

p-component 194

s-component 194

compromise condition 293

Compton effect 64

Index 403



concentric glass nebulizer 98, 237

concentric nebulizer 97ff

concomitant 183

concomitant concentration 341

confidence line 49

continuous dynode electron multiplier 81

continuous flow hydride generation 276

continuous mode 335

continuous sample aspiration 174

continuous source-AAS 164

continuum on 18

continuum radiation 32

continuum source 192

continuum-source atomic absorption

spectrometry 165

cooled hollow cathode 267

Corona equation 20, 30

correction for background absorption 192ff

– with the deuterium lamp 192

Crater profile 156 f

critically damped spark 230

cross excitation 231, 273, 280

cross section 8

– collision 8

crossed-dispersion mode 59, 221

cross-flow nebulizer 100ff, 233, 237, 243

current-voltage characteristic 148

cyclonic spray chamber 112 f

cytosol 308

Czerny-Turner 161

Czerny-Turner monochromator 218

Czerny-Turner mounting 58, 70

d
Daly multiplier 316

dark current 64, 66, 215

DC 30, 155

DC arc discharge 136

DC arc spectrography 228

DC arc spectrometry 226

DC glow discharge 155

– with a flat cathode 268ff

DC microsecond-pulsed GD 318

DC plasma jet 232ff

Debye length 87

Debye path length 21

decay 180

degree of dissociation 173

degree of ionization 19 f

densitometer slit 63

density profile 280

depth profile 279, 328

depth profile analysis 270

depth resolution 158

derivatized mercury species 258

desolvation 110

detection 2

– photographic 2

detection limit 47, 182, 214ff, 233, 239, 294,

320, 337 f

– AFS 337

– for ICP-MS 293

– in flame AAS 182

– laser atomic fluorescence spectrometry

338

detector 14, 45 f

– continuously measuring 45 f

– in gas chromatography 278

– noise 14, 215, 237

– synchronously pulsed 46

deuterium lamp 335

diffraction slit width 55

digestion 201

– microvave-assisted 201

– resistance heating 201

Dihen 104

Dihen nebulizer 113

diode 66

diode array 70

diode array MCP 70

diode laser 160, 166 f

diode laser atomic absorption spectrometry

191, 278

diode laser atomic spectrometry 322

direct compact sample analysis 345

direct injection high-efficiency nebulizer 106

direct injection nebulizer 102

direct powder sampling 126

direct reaction cell ICP-MS 296ff

direct sample insertion ICP-AES 245

direct solid sampling 128ff, 189, 246

direct solid sampling with electrothermal

evaporation 126

discharge 2

– electrical 2

discharge circuit 229

discharge under reduced pressure 147ff

discharge with a flat cathode according to

Grimm 154

discrete sampling 174

disk nebulizer 244

dispersive element 56

dissector tube 70

dissociation 23ff, 93, 173

dissociation energy 173

– diatomic molecule 173

dissociation equation 26

dissolution speed 200
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distribution 9, 16

– Druyvenstein 9

– Gaussian 16

– Maxwell 9

divergence 145

Doppler broadening 171, 183

Doppler free isotopically selective analysis

168

Doppler free spectroscopy 171

Doppler width 168

double arc 120

double focussing instrument 78

double focussing sector field mass

spectrometer 75

doubly charged analyte ion 288

doubly charged ion 315

droplet 96

droplet size distribution 108

drying stage 125

dual-beam system 162

dual-channel mass spectrometer 287

dual-echelle monochromator 164

dye laser 341

dynode 64 f

e
Eagle mounting 61

easily ionized element 239, 293

Ebert 161

Ebert monochromator 218

Ebert mounting 58

echelle emission spectrometer 260

echelle grating 222, 224

echelle monochromator 233

echelle mounting 60

echelle spectrograph 222

echelle spectrometer 70, 72, 221, 224

echelle system 72

effective measurement slit 213

Einstein coefficient 11

– spontaneous emission 11

Einzel lens 88

elastic collision 147

electrical dipole moment 25

electrical discharge 136

electrodeless discharge lamp 163, 332

electrolytic hydride generation 116

electromagnet 196

electron 6 f

– valence 6 f

electron impact 236

electron microprobe 155

electron multiplier 85

electron number density 10, 21, 235

electron pressure 20, 33

electron probe micrograph 133

electron temperature 269

electrothermal AAS 177, 182

electrothermal atomic absorption 177

electrothermal device 122

electrothermal evaporation 121, 245

– from a tungsten filament 250

electrothermal vaporization 120ff, 300

element specific detection 171, 252

– in chromatography 322

– in gas chromatography 170

– in liquid chromatography 275 f

elemental mass spectrometry 284

emission 16, 18

– background continuum 18

– intensity 93

emission source 31

emission spectrum 23

empirical formulae 275

emulsion 64

energy 9

– excitation 9

energy focussing 78

energy level 5, 23

– electronic 23

energy 18

– of ionization 18

energy transfer 8

entrance collimator 52, 55, 211

environmental analysis 201, 204

environmental monitoring 235

environmental work 305

environmentally-relevant sample 248

error of the first kind 47

error of the second kind 47

ETV-ICP-AES 245

evaporation stage 126

excimer gas laser 281

excimer laser 335

excitation by metastable 269

excitation temperature 12 f, 27, 235

exit collimator 56

f
Faraday collector 86

Faraday cup 84

Faraday dark space 149

Faraday effect 198

Fastie-Ebert mounting 59

figure of merit of 34

filament plasma 256

filler gas 154, 315

film 59
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flame 1, 30, 172

– air-acetylene 172

– hydrogen-air 172

– nitrous oxide-acetylene 172

– propane-air 172

flame AAS 161

flame atomic absorption 171ff

flame atomic emission spectrometry 225

flame emission 225

flame laser-enhanced ionization spectrometry

341

flicker noise 140

floating restrictor 317

flow cell hydride generation 249, 261

flow injection 174, 238

flow injection analysis 105, 190, 348

flow injection system 191

fluid model 279

fluorescence transition 334

fluorination 348

flux 211

focal length 52 f

food analysis 199

formation function 121

Fourier analyzer 181

Fourier transform 75

Fourier transform spectrometer 73ff

Fourier transform spectrometry 270

fractionated volatilization 147

free atom concentration 177

free sample aspiration 108

freon 130

frequency doubling 144

fritted-disk nebulizer 102

fs-laser 281

full-widths at half maximum 16

function 17

– profile 17

furnace atomic non-resonance emission

spectrometry 267

furnace atomic plasma emission source 311

furnace emission spectrometry 267

fusion 347

g
gas analysis 252

gas chromatography 246

gas jet 154

gas-liquid phase separation 120

gas-liquid separator 116

gas sampling GD 319

gas sampling glow discharge 275

gas sampling helium glow discharge 320

gas temperature 15, 27, 133

Gaussian function 36

GC-MIP-MS 309

GD-MS 323, 325

– topical applicaton 323

geological sample 247

glass 203

glass and ceramic sample 328

gliding spark 142

glow discharge 149, 314, 317

glow discharge AES 265ff, 270

glow discharge mass spectrometry 285, 314

glow discharge mass spectrum at high

resolution 324

glow discharge source 44, 268ff

glow discharge with flat cathode 266

graphical signal display 92

graphite furnace AAS 161

graphite furnace atomization laser AFS 336

graphite furnace evaporation 125

graphite tube furnace 122 f

grating 56, 58 f

– concave 56, 59

– echelle 59

– plane 56, 58

Grimm lamp 268

Grimm-type discharge 329

Grimm-type flow discharge 155

Grimm-type glow discharge 158

Grimm-type source 316

grinding 135, 345

h
Hadamard transformation spetrometer 73

halfwidth 15, 218

halogenated compound 313

hard line 238

hard sphere 151

heating stage 126

helium ICP 311

helium microwave 312

helium MIP 257

hexapole system 296

high efficiency nebulizer 98, 237, 243

high efficiency, direct-injection nebulizer 103

high energy pre-burn 152, 269

high explosive substance 319

high frequency 30

high frequency spark 138

high power nitrogen discharge 311

high pressure nebulization 109, 244, 299

high purity and alloyed Al 325

high purity chemical 201

high purity substance 204

high purity Ti 326
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high resolution echelle spectrometer 165

high resolution ICP mass spectra 291

high resolution ICP mass spectrometer 290

high temperature superconductor 241

high voltage spark 140, 230

Hittorf dark space 149

hollow cathode 266, 319, 329

hollow cathode (HC) discharge 318

– ion source 318

hollow cathode glow discharge 267

hollow cathode lamp 14, 159, 163, 192, 332

hot flame 177

hot hollow cathode 266

hot-trapping 119, 188

HPLC 310

hydraulic high-pressure nebulization 107

hydride generation 114ff, 246, 330

– electrochemical 116

– electrolytic 115

– flow-cell 115

hydride generation coupled to N2-MIP-MS

310

hydride technique 187 f

– AAS 188

– interference 188

i
ICP 87

ICP-AES 243

– organic solution 243

ICP generator 236

ICP mass spectra 287ff

ICP mass spectrometry 285

ICP-MS 307

– gas chromatography 307

ICP-time-of-flight mass spectrometer 80

ICP time-of-flight mass spectrometry 301ff

ICP-TOF-MS 302ff

– capillary electrophoresis 302

– electrochemical hydride generation 304

– electrothermal evaproation 302

– flow injection 302

– gas chromatography 302

– single laser ablation pulse 303

– size-exclusion chromatography 302

ICP-optical emission spectrometer 235

image dissector tube 67

image system 91

imaging spectrometry 29

impulse momentum 6

impulse theory 154

in situ thermal destruction of the matrix

130

inductively coupled plasma 232, 234

inductively coupled plasma AES 234ff

integrator 65

intensity of a spectral line 211

intensity of polyatomic 296

interacalation compound 186

intercalated Pd 187

interference 90, 127, 173, 176, 183, 239, 295

– additive 90, 239

– chemical 176

– in furnace AAS 183

– multiplicative 90

– physical 176

– spectral 176

interferogram 74

intermediate image 53 f

intermediate stage 286

intermetallic compound 127

internal standard 241, 295

internal standardization 137

ion counting 85

ion cyclotron resonance analyzer 81

ion cyclotron resonance mass spectrometry

82

ion energy 289

ion guide hexapole collision cell 301

ion lens 77

ion line 22

ion optic 88ff

ion sampling location 292

ion trajectory 88, 286

ion trap 79

ion trap detector 81

ionization 18ff, 339

– energy 20ff

– interference 21

– level 21

– temperature 20, 27

ion-trap system 298

iron meteorite 327

isobaric interference 295, 298, 306, 315

isotope ratio 299

isotope ratio precision 301

– TOF-ICP-MS 301

isotopic abundance 288, 298

isotopic dilution analysis 298ff

j
jet assisted 155

jet enhanced sputtering 273

jet expansion 88

jet impact nebulization 109

k
kinetically controlled reaction 128
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l
lab-on-a-chip 250

Lambert-Beer law 14, 160

laminar burner 172

Landé factor 194

Langmuir probe 150, 272

laser 2, 30, 300

laser ablation 142 f, 246

– combined with AAS 190

laser beam 145

laser enhanced ionization 30

laser enhanced ionization spectrometry

339ff

laser excited AFS 337

– at a laser plume 337

– hollow cathode discharge 337

laser induced argon-spark ablation 281

laser induced breakdown spectrometer 281

laser plasma 282

laser plume 280

laser produced plasma 336

laser radiation 339

laser source 143ff, 279ff

laser vapor cloud 145

leaching 349

least-square linear regression 35

LEI 343

lens 52 f

level 5, 7, 23, 25

– Bohr energy 5

– excited 7, 25

– rotational 23

– vibration 23

life science 201, 204

lifetime 11

light pipe 55

limit of detection 46, 269, 342

– cw and pulsed laser LEI 342

limit of determination 49ff

limit of guarantee of purity 50

LINA spark 146, 281

line 15, 18 f, 21, 23, 25

– atom 18, 21

– hard 23

– ion 18 f, 21

– rotational 25

– soft 23

– spectral 15

line doublet 213

line pair 241

line profile 17

line scan 155

line to background intensity ratio 237

line wing 217

linear dynamic range 37

liquid chromatography 246

local thermal equilibirium 20 f, 27, 235

low power high-frequency plasma 249

low power microwave discharge 116

low power MIP 308

low pressure DC discharge molecular emission

278

low pressure discharge 11, 30, 147

low pressure ICPs 322

low pressure MIPs 322

low resolution ICP-MS 287

m
MacSimion 89, 286

magnetic mass analyzer 77

magnetron 253

magnetron RF-GD 316

magnification 54

marge Mattauch-Herzog system 83

mass resolution 79

mass spectra 288

mass spectrometer 75ff, 88

– double-focussing instrument 78

mass spectrometry 3, 31, 84, 311, 317

– inductively coupled plasma 3

– plasma 3

mass spectrum 78

material volatilization 269

Mathieu equation 76

matrix destruction 125

matrix effect 90

matrix interference 27, 230

matrix modification 126

matrix modifiers 127, 185

Mattauch-Herzog geometry 82, 84

maximum dissolved solid nebulizer 243

Maxwell equation 28

mean droplet size 102

mean energy 9

medium voltage spark 140

medium-voltage spark OES 271

Meinhard nebulizer 98

melting with alkali 201

memory effect 113, 294

mercury cold vapor generation device 263

mercury cold vapor technique 119

metal analysis 248

metal chelate 260

metal industry 201

metal oxide (XY) 26

metal sample 202

metastable 11

metastable argon 256
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metastable level 235

metastable state 169

methylmercury 259

Michelson interferometer 73

micro total analysis system 264

microchannel plate 66

microchannel plate detector 86

microconcentric nebulizer 98, 100

microdistributional analysis 145

microfabricated inductively coupled plasma-

on-a-chip 251

microplasma 2, 250, 252

microplasma jet source 252

microsample 129, 238

microstrip line 262

microstrip microwave-induced plasma 264

microstructured resonant cavity 262

microwave assisted digestion 200

microwave assisted glow discharge 273

microwave assisted method 348

microwave discharge 232

microwave induced plasma 255

microwave plasma 253

microwave plasma discharge at reduced

atmospheric pressure 30

microwave plasma mass spectrometry 308ff

microwave plasma torch 308, 311

– time-of-flight mass spectrometry 311

mill 135

miniature GD source 336

miniaturized high-frequency discharge

250ff

miniaturized spark chamber 139

miniaturized spectrometer 70ff

MIP 87

MIT table 216

model 315

modeling 262

modeling work 265

modified point-blast model 281

momentum 8

monochromator 57, 59

Monte Carlo simulation 279

multi-capillary gas chromatography 307

multichannel detector 66

– charge-coupled device 66

– charge injection device 66

multichannel detector 92

multi-collector system 299

multi-element capacity 234, 243

multi-line calibration 219

multimicrospray nebulizer 100

multiple-collector magnetic mass analyzer

83

multiplicity 7

multivariate regression 35

n
N2

þ molecular ion 24

Nafion 110

Nafion membrane 115, 117, 299

Nafion membrane desolvation 111

Nd:YAG laser 146, 280

nebulization chamber 96, 111ff

nebulization effect 108, 239

nebulization efficiency 93, 109

nebulization system 174

nebulizer 174

nebulizer gas flow 292

negative glow 267

negative space charge 149

noble metal 202

noise 39ff, 176, 294

– 1=f 41 f, 169

– excess 40

– flicker 40, 44

– frequency-dependent 41ff

– fundamental 39

– interference 40

– non-fundamental 40

– random 39

– source of 43

– white 41 f

noise band 41

noise level 50

noise power spectra 41ff

noise power spectra commonly 40

non-element-specific absorption 181, 185

non-LTE plasma 29, 265

non-resonant AFS 335

non-resonant transition 340

norm temperature 22, 30

normal Zeeman effect 194

nucleation 127

nucleopore 134

nucleopore filter 140

nucleus 5

– atomic 5

Nukuyama-Tanasawa equation 107

number density 18

– electron 18

o
observation 237, 239

– axial 239

– end-on 237

– radial 239

– side-on 237
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octapole collision cell 296

oil analysis 231

Okamoto cavity 308 f

– mass spectrometry 308

on-line pre-enrichment 110

open air type electrolyte-as-cathode glow

discharge 277

open atomizer 180

opening angle of 55

optical aberration 213

optical conductance 51, 59

optical emission intensity 279

optical fiber 70

optical spectrometer 58, 89

optical transmittance 211

optimization 291

– of ICP-MS 291

optogalvanic effect 339

order 222

organoarsenicals 310

organolead 205, 257, 307

organometallic 257, 313

– compound 313

organoselenium 260

oscillating capillary nebulizer 106

oscillating nebulizer 105, 237

oscillating spark 230

oscillator strength 14

overcritically damped spark 230

p
paint analysis 204

parallel dispersion mode 221

particle size distribution 109, 133

partition function 9, 20, 26

Paschen curve 268

Paschen-Runge mounting 59

Paschen-Runge spectrometer 61

peak area 127

peak height measurement 127

pellet approach 326

peltier cooler 84

peltier element 110

penetration rate 150

Penning effect 236

Penning ionization 149, 266, 314

permanently modified platform 187

pharmaceutical 203

photocathode 64 f

photocurrent 65

photodiode array 87

photodiode array detector 67

photoelectric detection 61

photoelectric measurement 47, 215

photographic detection 61ff

photographic emulsion 61 f

photographic measurement 215

photographic plate 84

photomultiplier 59, 61, 64 ff

– solar-blind 59

photon noise 215

photon stop 88

photoplate 59

physical interference 177, 183

physical line width 160

physical width 213

pin-form cathode 323

pin-shaped electrode 330

pin-shaped sample 316

pixel 67

pixel area 223

plasma 2, 8 ff, 13

– high-frequency inductively coupled 2

– microwave 2

– spatially inhomogeneous 13

– steady-state 9

plasma jet 31, 232

– current-carrying 232

– current-free 232

plasma mass spectrometry 284ff

plasma source 16, 232

– atmospheric pressure 16

plasma spectrometry 94

plasma temperature 22, 295

platform technique 124

pneumatic nebulization 96ff

pneumatic nebulizer 96, 174

Poisson distribution 45

Poisson statistic 44

polyatomic species 296

polychromator 57, 59

polymer coating 328

population inversion 143

power 292

– of detection 46ff, 94, 127, 182, 238, 291,

293, 350ff

practical resolution 213

practical resolving power 164

praphite platform 178

pre-burn 323

pre-sparking 230

precision 35 f, 176, 240, 242, 294

predisper 56

primary radiation source 163ff

primary source 32, 51, 159

probability 17

– absorption transition 17

profile 16
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– absorption 16

– Voigt 16

propagation of error 36 f

P-transformation 62

pulse differential height analysis 231

pulsed GD source 318

pulsed glow discharge 320

pulsed glow discharge time-of-flight mass

analyzer 321

pulsed mode 144, 335

pumping efficiency 144

purge-and-trap 259

pyrolytic graphite 122

pyrolytic graphite coated graphite tube 182

pyrolytically coated graphite 185

q
Q-switched mode 144

quadrupole ICP-MS 286

quadrupole mass spectrometer 75ff, 285

qualitative analysis 208

quantitative analysis 92

quantitative atomic emission spectrometry

209

quantum efficiency 64ff

quantum number 5 f, 23

– magnetic 6

– main 5

– orbital 5

– spin 6

quartz crucible 201

quartz fiber optic 54

quaternary ammonium salt 181

r
radial viewing 240, 243

radiant density 334

radiant flux 51, 161

radiant intensity 64

radiation 9, 18

– absorption 9

– continuum 18

– emission 9

radiation detector 61, 93

radiation source 17, 23, 26, 51, 207

radiation trapping 236

radiative decay 266

radiative recombination 236

radiotracer 182

rare earth element 325

read-out noise 72, 223

reciprocal linear dispersion 57

recombination continuum 18

recombination process 121

reference element 242

reflection grating 56

reflectivity 211

refractive indices 53

refractory carbide-forming element 130

refractory sample 201

refractory substance 137

relative sensitivity factor 323

relative standard deviation 176

remote sampling 136, 282

residence time 108

residual gas impurity 315

resolution 72

resolving power 290

resonant transition 340

resonator 144

restricted discharge 148

reversed Nier-Johnson geometry 316

RF discharge 149

RF-GD-TOF mass spectrometer 318

RF glow discharge 155, 272ff

– electrical characteristic and plasma

parameter 272

RF-powered glow discharge 317

RF spark 87

robustness 240

rotation temperature 235

rotation-vibration band spectra 225

rotational constant 25

rotational energy 25

rotational temperature 27

Rowland circle 59 f

Russell and Saunders coupling 7

Rydberg constant 4

Rydberg state 340, 343

s
S & E test 49

Saha-Eggert equation 287

Saha equation 19 f, 22

Saha function 19

sample inhomogeneity 189

sample introduction 94 f

sample introduction device 94

sample introduction technique 134

sample volatilization 94, 152

sampler 88, 285

saturation 169, 333

Sauter diameter 107

scanning electron micrograph 141

scanning electron microscopy 319

scattered radiation 197

scheme 7

– term 7

Index 411



Scott-type chamber 97

secondary electron emission 147

Seidel function 63

selective volatilization 141

selectivity 33

selenium 116

self (DC) biasing 150

self reversal 17, 197, 269

self sputtering 151

self-absorption 17, 31, 334

semiconductor-grade material 325

semi-quantitative analysis 218

sensitivity 182

Seya-Namioka mounting 61

SiC sample 326

sieving 345

sifter 137

signal generation 33, 94

signal-to-background ratio 94

signal-to-noise ratio 44, 69 f

Silsbee focusing 152

simplex optimization 238

simultaneous background correction 242

single-beam system 162

single-electrode discharge 254

single-element optimum condition 293

SIT vidicon 219

skewedness 47, 49

skimmer 77, 88, 285, 318

slurry 101, 132

slurry analysis 135

slurry atomization 131, 189

– flame AAS 189

slurry nebulization 101, 133, 189

– furnace AAS 189

slurry sampling 300

Smith-Hieftje technique 197

soft line 238

soil 327

solar-blind photomultiplier 225

solid ablation 279

solid phase extraction 175

solid phase microextraction 259, 307

solid state detector 66ff, 221

solid state device 61

solid state laser 144

solvent/particle evaproation 93

sonic-spray nebulizer 100

source 45 f

– continuous 45

– pulsed 46

space charge effect 88

spark 30, 138, 140, 228ff

spark ablation 94, 136, 140, 246

spark ablation ICP-OES 142

spark AES 225

spark channel 228

spark emission spectrometry 228

spark source 30, 84

spark source mass spectrometry 284

spark stand 231

sparking chamber 138 f

spatially isothermal graphite furnace 178

spatially-resolved line intensity measurement

54

speciation 170, 248, 257, 259, 299, 305, 330

speciation with ICP-MS 306

– anion-exchange 306

– reversed-phase chromatography 306

speciation work 185, 205

spectra 1, 4, 8, 19,

– atomic 8

– ionic 19

– line 1

– optical line emission 4

spectra line 12

– emitted 12

spectral apparatus 55

– dispersive 55

– non-dispersive 55

spectral background 32, 214

– intensity measurement 218

spectral bandwidth 217

spectral dispersion 34, 57

spectral interference 51, 176, 217, 220, 288,

292

spectral line table 208

spectral profile 334

spectral radiation density 342

spectral resolution 219

spectral slit width 213

spectrochemical analysis 207

spectrochemical buffer 254

spectrometer 2, 34 ff, 51, 55ff, 59, 73, 218

– dispersive 34

– echelle 59

– multichannel 2

– non-dispersive 34, 73

– non-dispersive multiplex 73

– sequential 218

– simultaneous 218

spectrometry 1ff

– atomic absorption 1 f

– elemental mass 3

– emission 1

– flame atomic absorption 2

– laser-enhanced ionization 3

– optical atomic 4
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– optical emission 3

– plasma 3

– spark emission 2

– spark source mass 3

spectroscope 207

spectroscopy 1

– atomic 1

speed of analysis 96

spin momentum 6

spontaneous drift mode 301

spontaneous emission 10

spray chamber 42, 96 f

sputtering 314

sputtering equilibrium 269

sputtering experiment 151

sputtering rate 150, 279

sputtering yield 150 f

stabilized capacitively coupled plasma

249

stabilized DC arc 227

stack gas 254

standard deviation 36, 46, 64, 214

– of the regression 36

stark broadening 21

state 8

– excited 8

– ground 8

statistical error 89

statistical weight 19, 25

steel 305

stigmatic spectral apparatus 57

stimulated emission 10 f

stoichiometry 249

stray radiation 33, 162, 217, 336

structure 4 ff

– atomic 4ff

Student table 37

superconductor material 203

supercritical-fluid chromatography 260

supersonic beam 285

surface-active substance 135

surfactant 183

synthetic calibration sample 38

t
tandem source concept 94

temperature 18, 25

– electron 18

– rotational 25

temperature profile 128, 183

temperature program 127, 182

temperature programming 125

temperature tuning 168

term 5ff

– atomic 6

– spectral 5 ff

term symbol 6

w2 test 47, 49

theoretical resolving power 56 f

thermal equilibrium 9

thermal evaporation 94, 120

thermal volatilization 95

thermionic diode 342

thermionic emission 148

thermochemical aid 226

thermochemical behavior 129

thermochemical calculation 132

thermochemical modifiers 131

thermochemical property 270

thermochemical reagent 245

thermochemistry 181

thermospray 244

thimble frit nebulizer 105

Thomson scattering 236

three-electrode plasma jet 233

throughput of sample 353

time-of-flight ICP-MS 286

time-of-flight mass spectrometer 75, 79

time-of-flight mass spectrometry 320, 351

– gas chromatography 320

time-resolved absorption spectrum 167

TM010 resonator 256

TOF-ICP-MS 299 f, 302, 311

– capillary zone electrophoresis 311

– laser ablation 302

torch 234

total reflection X-ray fluorescence 352

trace element in steel 202

traceability 92

trace-matrix separation 134, 347 f

trace-O-mat 348

tracer experiment 299

trance-matric separation 299

transferred plasma 232

transient nature 127

transient signal 191

transition 15

– allowed 15

transition probability 12 f, 25

transitional hollow cathode 267

transmission 77

transmittance 51, 166

transport phenomena 129

transversally-heated furnace 178

trapping of hydride 119

trapping of the analyte vapor 188

true value 50

tuned laser 332
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tungsten 179

tungsten atomizer 124

tungsten filament atomizer 179

tungsten furnace 178

tungsten lamp halide 335

two-level system 332

two-line method 21

two-photon spectroscopy 343

two-stage procedure 128

u
ultrasonic nebulization 113 f, 244, 299

v
velocity distribution 8, 10

– Maxwell 10

vesicle mediation 120

vidicon 70

vidicon detector 67

Voigt effect 198

volatile compound 185

volatile hydride-forming element 261

volatile species formation 119

volatile species generation 114

volatilization process 27

– sputtering 27

– thermal evaproation 27

voltage-to-frequency converter 86

VUV atomic emission line 224

w
wall-stabilization 227

wash-out time 96

waste incineration 254

water analysis 204

water-jacketed spray chamber 301

wavelength modulation laser AAS 170

wavenumber 5, 23

weighing error 38

wet chemical method 347

wetting agent 132

width 15 f

– Doppler 15

– natural 15 f

wire loop 124

working coil 234

x
xenon arc lamp 164

xenon lamp 332

z
Zeeman AAS 194

Zeeman atomic absorption 195 f

– set-up 196

Zeeman atomic absorption spectrometry 197

Zeeman effect 6, 91, 165

Zeeman effect background correction atomic

absorption 171

Zeeman splitting 194
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