Index

a

abundance sensitivity 145
accelerating voltage 119
accuracy 38

activator 116

Aerosil 300, 180

AG1-X8 92,220
AG50W-X12 264
AG50W-X8 92,189
AG50W-X8 in NHj form 94
Agate 46

AgCl 183

AgF 204

AgNO, 183

Air Cadet pump 170

air change rate 42

air circulation type 41

air shower 41

Al 200

Al,Oj5 slurry emitter 203
Al-addition method 84
Al-Ca-Mg ternary diagram 80
Al-foil 47

AlF; 78

Aliquat 336 97

alkali fusion 72

all-fresh type 41

a-decay 20

altered oceanic crust 168, 173
ammonia water 58
amplifier rotation 152, 188
amu 30

angular velocity 119

anion exchange chromatography 178

anion exchange resin 91
ANRT 174

AOC 168,173
Aquadag 240, 305
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aquaphile elements 60
Ar plasma 117
Ar-CH, 5

Ar,H" interference 183
ArF excimer laser 316
Aridus 252

arsenazo III 227

As,S; 179

ascorbic acid 242, 267

ascorbic acid activator 243

AsStions 178,179

Association Nationale de la Recherché

Technique 174
atomic mass unit 30
Au-foil 47
azeotrope 51

b

sI'B 173

B analysis 41

B metal 240

B volatilization 169
B-scan 136

B,FH theory 32
Ba(NOj), 247
Ba(OH), 258,259,288
30 of background 8
BaF, 204

BaF, layer 177
balance 46

Balsiger 196

bare cation elements 60
Barium hydroxide 224
batch analysis 183
BCl; 169

8Be 31

BE-N 174

p-decay 20
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Index

p~-decay 20
BF, 169
big bang 30

Bigeleisen 252
biological fractionation 174
Birck 283

Bis(2-ethylhexyl) hydrogen phosphate

Bizzarro 186

black hole 33
blackbody radiation 146
Bolou-Bi 176

bomb method 66
boric acid 176, 200, 240
boric acid-silica gel 203
boron nitride 46
boron-free air 170
borosilicate 48

Br~ ions 183

Br, 178

Brand 163
bromophile elements 60
bulk analysis 313

C

C-burning 32

1/Ctest 24

Ca activator 243
40Caions 188
(Ca+Mg)/Al>1 79

40K -4Ca system 188
Ca(NOy), 243

CaF, 83

CaF* ions 194

Cal-S 174

calcite 173

calcium gluconate gel 53
Calgonate Gel 53

Canyon Diablo iron meteorite 29
Cantanzaro 183

Canyon Diablo Troilite 178
carburized Re filament 198
Carius tube 178, 179
Carius tube digestion 69
catheter as barriers 161
cation exchange resin 91
CCl, 283

CDT 29

Centre de Recherché Petrographiques et

Geochimiques 174
centrifugal force 119
CeOtions 265,270
CE-IRMS 182,183
CG-71cresin 96
CH,CNOH), 205

Chandrasekhar limit 35
Chang 174

charge transfer 118
CHCl; 283

Chelex 100, 98

Cl™ ions 183

clean evaporator 43
clean room 41

CMPO 98

CNO cycle 31

Cohen 283

cold finger 112

cold trap 112
colorimetry 8

column 91

combustion with CuO 184
common lead 26
Compston 143
concordia curve 26
conditioning 102
constant current source 124
continuous flow isotope ratio mass
spectrometry 182
continuous laser beam 315
coprecipitation 77
correlation coefficient 39
corundum crucible 72
covariance 39

Creaser 287

Crichton 196

CrO; 283

cross linkage 92

CRPG 174

crust/mantle recycling 168
cryogenic pump 112
cryopump 112

Cs,Brt ions 183
Cs,CNO* 185
Cs,BOJ ions 169
Cs,Cl" ions 183

CsCl 184

CuCl 184

cup efficiency 151

d

Da 30

DAAP 97

dalton 30

Daly 281

Daly detector 126
Daly knob 125
Date and Gray 117
DCTA 94

dead time 127



decay chain 298

decay constant 21

dechlorination 184

degradation of the As,S; 181
dehydrating slab 173

DePaolo 186, 188

desolvator 140, 227

30 detection limit 8

detection of the leak 112
di-tert-butylcyclohexano 18-crown-6 97
diamond powder 281

diamyl, amylphosphonate 97
differential vacuum pumping system 135
dilution factor 82

dimethylglyoxime 205

dipentyl, pentylphosphonate 97
discordia line 26

discrimination level 127
discriminator 127

Dispersion Quad 268

distribution coefficients 7

DMG 205

double f~-decay 219, 245, 277

double filament 115

double focusing mass spectrometer 122
54Fe—>8Fe double spike 203
57Fe—>8Fe double spike 204
205ph—204Ph double spike 299

double spike 178,223

double spike method 156, 202

DR-N 174

draft chamber 42

dry plasma condition 227

dull-red 177

duoplasmatron 141

Dy*tions 271

dynamic multicollection 151, 268, 306

e
E-scan 136
ECV 92

Eichrom resins 95

electric conductivity 100
electromagnet coil 119
electron 30

electron affinity 113, 115
electron deflection magnet 268
element analyzer 181
ELEMENT XR 136

elution curve 91

energy filtering method 141
Ertions 271

error magnification 14
errorchron 24

Index

ESPI® 287

essential element for life 202, 212
essential element in life 178
etched filament 204

Eut ions 270

evaporation filament 115
EXCEL® 36

excimer laser 316

exponential law 150

extinct nuclides 23

extraction chromatographic resins 96

f

FAAS 8,227

Faraday cup 122

Faraday cup amplifier 124
Fassel 117

Fassett 196

Father of geochemistry 6
%Fe 33

FeF) ions 204
ferric/ferrous ratio 6
filament degassing 134
Finnigan MAT 262, 131
first dynode 126

first ionization potentials 113
flame atomic absorption spectrometry 8, 227
Fleming’s left-hand rule 119
flight tube 131

fluorides 77

fluorinating agent 177, 204
fluorophile element 59
focal plane 131

Focus Quad 268

fossil fuels 178

fossil isochron 23

frit 91

Fujitani 183, 184
functional group 91

fusion 71

FWHM 145

g
GA 174

gains 124

gas chromatography-ICP-MS 183
gas flow proportional counter 5
gas scrubber 42

GC-ICP-MS 183

GdO* jons 270

Get 221
GeCl, 219
GeF, 219

Gng— ions 219
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Index

Gerstenberger 211
glassbead 3

glassware 47

glassy carbon crucible 72
Goldschmidt 6

GPS 45

graphite 171, 224, 240, 305

h

H;BO; 193,200

H.Cross 285, 300

H,O(+) 6

H,O(-) 6

H,0, 179,272

H,Se 223

half-life 21

Halliday 196, 215, 277

Harper 277

Hasse 211

HBr 55

HCl 54

HCIO, 55

HDEHP 98

HDPE 48

heavily oxidized Ta single filament 194
HEPA 41

Heumann 259, 287

HF 52

HF-HNO; digestion 77

HESE 59

HG-AAS 223

HG-ICP-AES 223

HG-ICP-MS 223

HI 179

HIBA 94

0.2 mol L~! HIBA solution 264
0.3 mol I HIBA solution 264
high field strength element 59
high-pressure asher (HPA) 71
high pressure liquid chromatography
183

high resolution secondary ion mass
spectrometers 27
high-resistance resistor 122, 125
high-resolution ICP-MS 137
HNO; 55

Houk 117

HPA 71,179

HPLC 100, 183

HR-ICP-MS 137

HR-SIMS 26, 27, 143

hydride generation 181, 223, 256, 257
hydride generation-ICP-MS 223
hydride-generation-ICP-AES 223

i

IC 182

ICP 117

ICP torch 117

ICP-AES 8

ICP-QMS 227

ICP-SEMS 136, 178

ID 12

ID-IS 15

ID-N-TIMS 183, 223

ID-TIMS 178,182

iminodiacetic acid 99

incompatibility 11

inductively coupled plasma 117

inductively coupled plasma atomic emission
spectrometry 8

inductively coupled plasma torch 117

inflation theory 30

inner core 26

insoluble fluoride forming elements 60, 77

Institute for Reference Materials and
Measurements 174

intermediate precision 36, 38

International Standard Organization 38

International Working Group 174

inverted population 315

iodophile elements 60

ion chromatography 100, 178, 182

ion chromatography-MC-ICP-MS 183

ion counting 233

ion counting system 127

ion exchange chromatography 91

ion exchange resin bed 91

ion gauge 106

ion microscope mode 141

ion pump 111

ionization efficiency 116, 194

ionization filament 115

ionization mechanism of CsZBO'z*' 171

ionization potential 113

Ir single filament 281

IRMM 174

IRMS 17

IrO; ions 287,288

Ishikawa and Nakamura 169

ISO 38

iso-amylol 284

isochron plot 22

ISOPLOT 22

isotope 30

isotope dilution 12,130, 178

isotope dilution with internal standardization
method 15

isotope fractionation of Mg 174



isotope ratio mass spectrometer 17
isotopic anomaly of Mg 174
isotopic fractionation 212
IWG-GIT, 174

Izu arc, Japan 167,172

J

Jacobsen 277

jaw crusher 46
Johnson—Nyquist noise 146

k

PKF 194

Kohler 118
Kuritani 290

1

LA-ICP-MS 173,183, 315
laminar flow 45
Langmuir—Saha equation 113
LaO% ions 269

laser ablation-inductively coupled plasma

mass spectrometry 315
laser oscillation 315
law of conservation of energy 119
LDPE 48
Lee 277
Liepschutz 196
linear law 150

liquid exchange chromatographic resin 95

liquid extraction 95, 96

lithium borate 3, 72

lithium borate fusion 72

lithium phosphate 165

Lnresin 98

load coil 117

LOI 6

loss on ignition 6

low condensation temperature 222
low-B-blank paper 170
low-B-blank water 170

Lu and Hf separation methods 272
Lutions 271

Lu-Hf method 78

Lugmair 191

m

m/Am 145

macroporous resin - 99

magnetic isotope effect 252
mannitol 169

mannitol/boron ratio 169

mass dependent fractionation 222
mass discrimination 18, 150

Index

mass discrimination corrected ratio 150

mass discrimination correction factor
150

mass fractionation 18

mass number 30

mass resolution 145

MAT 261 122, 165, 185, 224, 265

MAT 262 168, 183, 210, 214, 266, 281, 285,
299, 305

matrix amplifier 152

MC-ICP-MS 137

MZBO;r 185

MC-ICP-MS cost 160

MC-ICP-MS of S 181

Meisel 287

melting point of filament metals 113

meqml™! 92

Merck 290

3-methyl-1-butanol 284

100-200 mesh 92

metamict 26

Mg by N-TIMS 177

Mg separation 189

Mg-addition method 79

MgF, 83

MgF; ions 177

MH495 225

MIBK 252

micro-crack 112

Micromass 203

microwave 177

microwave digestion 68

modified amplifiers 265

modified Savitzky — Golay method 38

monel metal 67

MoO, 242

MoOy3 ions 243

Moriguti and Nakamura 165

p-value 29

MP-1 99

multicollector 122

multicollector ICP-MS 137

M,X* 185

n

N*(CHj);Cl= 91

N-TIMS 183, 204, 259, 287

Na,O, fusion 72

Nakamura E. 290

Nakamura, N. 183

National Institute of Standard and Technology
174

Nb 60

NBS group 178
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Index

NBS-prototype positive thermal ionization
mass spectrometer 256

M79m-113Nd 226

Nd isotope ratio 235

Nd* ions 268

Nd-YAG 315

Ne-burning 32

negative thermal ionization 113,115

negative TIMS 133

Negative-TIMS of Mo 243

Neptune® 138, 208, 211, 244
neutron star 33

NH,F 76

NHj -form 264

%Ni 33

(NH)IrCl, 288

Nicone 135

Nit ions 194

nickel wire 287

Niemeyer 191

Nier 194

NIST 174

NIST L-SVEC 167

normal population 37
normalizing isotope ratio 150, 151
Nu 250

Nu Plasma 138, 252

nuclear field shift of Bigeleisen 252
nucleus 30

o]

O-burning 32
OCl analysis 184
octopole reaction cell
octopoles 222
Octyl(phenyl)-N,N-diisobutylcarbamoyl-
methylphosphine oxide 98

oil diffusion pump 109

oil paints 44

oils 178

onion shell 32

operation amplifier 124

ORC 222

ORC-ICP-QMS 222,223

organic extraction solvent 95
organochlorine (OClI) analysis 184
0sO; 285

0sO, 69

outer rim 26

overalls 41

oxidized surface 187

oxophile elements 60

oxygen isotope correction 194

222,223

p
p-isotope 222
p-process 33

P-TIMS 183
P-TIMS of Fe 203
Pa 104

pack mill 46

partial melting 7

Pascal 104

Pbin zircon 25

Pb isotope analysis 290

Pb separation 289

Pb—Pb dating 26

peak-hopping 121

peak-jumping 121

Penning gauge 106

Perchloric acid 55

PFA 48

PGE 60

phosphoric acid 265, 281, 290
photodisintegration 33

photoelectron multiplier 126
photograph of SEM 127

piggyback Faraday cups 171

Pirani gauge 105

Plasma-54 250

plateau voltage 128

platinum double filament 288

Platinum group elements 60

Platzner 163

PM-normalized trace element patterns 11
20po 47

PO; 224

Poisson noise 146

pollution element of the environment 178
polyethylene 48
polypropylene 48
polystyrene 48
polytetrafluoroethylene (PTFE)
positive thermal ionization 113
positive-TIMS of Mo 242
Powdering 45

power law 150

PP 48

pre-amplifier 127

pre-filter material 96
pre-solar grains 34

precise isotopic measurement of Ca 188
primary ions 118

primitive mantle values 11
proton-rich isotopes 33
proton—proton chain reaction 31
pseudo-concentration 14

Pt cone 135

48, 49



Pt single filament 247, 285

PTFE 48,49

pulse counter 127

pure water maker 50

PVC 44

Pyrex 48

pyridine 94

pyrohydrolysis 74, 178, 182
pyrohydrolysis-ion chromatography 182

q
Q-pole mass filter 120

Q-pole type ICP-MS 9
Q-switch mode 315
quadrupole 120
quantitative elemental analysis
quartz still 49

121

r

r-isotope 222

r-process 33

radioactive isotopes 19

radiogenic isotopes 29

ralstonite 77

rare earth element pattern 7

Rayleigh fractionation 18

85Rb/%Rb ratio 229

$Rb-87Sr 226

Rband Sm 227

Rb and Sr fraction 227

Rb concentration 229

Rb, Sr, Sm, and Nd separation 227

Re double filaments 165, 204, 259, 265, 268,
270, 299

Re ionization filament 233

Re single filament 177-179, 180, 197, 203,
207, 211, 214, 221, 224, 240, 242, 252, 255,
258, 259, 261, 269, 270, 281

Re triple filaments 221, 264

Re-Os systematics 115

Re—Re double filaments

Re—Re triple filament

REE pattern 7

reference isotope ratio 150

regenerate type suppressor

Rehkdamper 215

relative standard deviation 36

relative strength of adsorption of anions 93

relative strength of adsorption of cations
92

ReO; 285

ReO, 285

repeatability 36, 38

reservoir 91

183
239

100

Index

Retardant Potential Quadrupole 134
retention 92
reverse aqua regia 55
role of Ca(NO3), 244
rotary pump 107
RPQ 132

RPQ system 133
RPQ-SEM 305
RPQ-SEM yield 299
RSD 36

RuOj ions 247

S

S determination 178

S reduction apparatus

s-process 34

348 spike 179

sample cone 135

SbOj ions 259

SD 36

SE 37

Se” ions 224

seawater 173, 174

secondary electron multiplier 126

secondary ion mass spectrometry 186

sector 54, 203, 247

sector magnetic field 119

sector-type ICP-MS 136

SEM 126

SEM voltage 128

SEMyield 128

semiconductor

SHRIMP 143

shrink tubes 91

shutter valve 135

Siintheresin 174

Si-burning 32

SiCl, 200

silica gel 177, 200, 240, 290

silica gel activator 252, 259

silica gel/boric acid/Al activator
214,221

silica gel-phosphoric acid 28, 116, 177-179,
214, 248, 255

silica glass 48

silica-gel suspension 180

silicic acid 290, 306

silicic acid- phosphoric mixture 211

Silicon nitride 46

SIMS 186

single filament 115

single Re filament 248, 305, 306

skimmer cone 135

slab derived fluid 167

179

219

200, 207,

345



346

Index

Sm and Nd fraction 227

Sm isotope ratio 234

SO; H* 91

SO, gas 178

sodium peroxide fusion 72

3-8 solar masses 32

<3 solar masses 32

speciation of Br 183

Spectroflux 100B 72

spike 12

spike-ratio calculation 153

spike-ratio method 227

Spivack and Edmond 168

spontaneous fission 20

spot analysis 313

sputtering 118

Sr and Nd isotope ratios and concentrations
227

Sr isotope ratio 233

Srresin 97

Sr, Nd, Pb, and Hf 227

Sr—-Nd-Pb 227

SRM 980, 174

SS-314 68

SSB method 174,211

stable isotope mass spectrometer 17

standard deviation 36

standard error 37

standard-sample bracketing method 139,
174,211

static electricity 47

static multicollection of Cs,BOJ ions
171

STDEV 36

steel 178

sticky sheet 41

stimulated emission 315

stone table 46

stylene-divinylbenzene copolymer

sub-boiling 56

subduction zone 167

subpopulation 37

suffocation 112

sulfate 178

suppressor 100

suspended Re metal 240

91,99

t

Ta 60

Ta activator 295

Ta evaporation filament 229, 233

Ta single filament 171, 185, 187, 194
Ta-Re double filament 229, 271
Ta,O5 powder 194

Ta—Re double filament 234, 270

Ta—Re-Ta triple filaments 264

tailing 145

target isotope ratio 150

TBP 98

TCF 257

DS 72

Te-coprecipitation 73

TE-N-TIMS 285

TE-TIMS 293

Teflon 49

Teflon-PFA 49

Teflon-TFM 49

TEVA resin 97,299

229'1'1_\/232'1'1,1 299

230Th/232"[h 299

Th isotope ratio 299

the 1/Ctest 25

thermal ionization 113

thermal ionization mass spectrometry
130

thermal noise 146

thiol cotton fiber 256, 257

229Th spike 299

Ti addition method 84

Ti solution 84

TIMS cost 160

TIMS of S 180

TiO ions 194

[Ti(O,)OH]* 192

TiO, 194

TMSC 58

TODGA resin 193

Tomascak 168

total dissolved solids 72

total evaporation 285

total evaporation TIMS 293

total yield 116

tourmaline 169, 173

trace element pattern 11

transmission 116

tributyl phosphate 98

triple-alpha process 31

TRITON 132,152, 168, 187, 188, 196, 201,
207, 243, 250, 265, 266

Triton plus® 260

Triton TT 247

TRU spec resin 98, 267

Tungsten carbide 46

turbo molecular pump 109

two-Teflon® bottle still 57

Tygon tubes 317

Type Ia supernova 35

type-II supernova 33



u

U isotope ratio 306

283U spike 299

U, Th, and Pb separation 299

U/TEVA resin 97,192, 299

ULPA 41

Ultra-precise isotopic measurement of Cr
199

ultrasonic method 64

unified atomic mass unit 30

UO7 ions 306

v
V,05 74
V-CDT 178

V-shaped 207, 248

V,0; fusion 74

10% valley 145

variances 39

Vengosh 183

VG 54,221, 264, 266, 281, 354
VGPQ2 286

VG354 214

Vienna-Canyon Diablo Troilite 178
volatile 250

w
W single filament 201, 214, 233, 295
Wachsmann 259

Wadati—Benioff Zone 167,173

Walczyk 204, 287

Wasserburg 248

WwWC 46

weighing 46

weighted average 39

wet plasma condition 227

Willbold 265

WOg ions 277,281

Wombacher 174

work function of the filament metal 113

X

x-process 34

X-ray fluorescence spectrometry 3
Xiao 183

XRF 3

y

Yb* ions 271
Yin 277
Yokoyama 176

z
Zhang 183
Zhu 195

zircon 25,26
zircon abrader 27
zone refined Ta 194
Zr crucible 72

Zrt 240

Index
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