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A
α-cleavage

of acetone  229
of amines, ethers, and alcohols  235
of halogenated hydrocarbons  243
of ketones  232
of thioethers  242

accumulation
of spectra  477

accurate mass
measurement  88

activation energy of the reverse reaction
36

acylium ions  234
ADC  see analog-to-digital converter
adiabatic ionization  19
AE  see appearance energy
allylic bond cleavage

isomerization prior to  255
of alkenes  255

amu  see atomic mass unit
analog-to-digital converter  124
analysis of complex mixtures  475
AP  see appearance energy
APCI  see atmospheric pressure

chemical ionization
API  see atmospheric pressure ionization
AP-MALDI  see atmospheric pressure

MALDI
appearance energy

definition  23
determination  48

appearance potential  see appearance
energy

APPI  see atmospheric pressure
photoionization

array detector  179
atmospheric pressure chemical

ionization  465
atmospheric pressure ionization  441

interface for AP-MALDI  431
atmospheric pressure ionization methods

441
atmospheric pressure MALDI  431
atmospheric pressure photoionization

467
atomic mass unit  72
atomic number  67
atomic weight  see relative atomic mass
autoprotonation  333
averaging

of spectra  477

B
background subtraction

from spectra  477
bar graph

representation of spectra  6
base peak

definition  5
BAT  see field desorption
benzyl/tropylium isomerization  251
benzylic bond cleavage  249

phenylalkanes  249
BEqQ  173
Born-Oppenheimer approximation  18
breakdown graph  49



508      Subject Index

C
252Californium plasma desorption  400
252Cf-PD  see 252Cf plasma desorption
CA  see collision-induced dissociation
CAD  see collision-induced dissociation
calibration file  99
capillary zone electrophoresis  446
capillary zone electrophoresis-mass

spectrometry coupling  475
carbenium ions  234

stability of isomers  260
CE  see charge exchange
CE-CI  see charge exchange chemical

ionization
CEM  see detectors
center-of-mass collision energy  55
CF-FAB  395  see fast atom

bombardment
characteristic ions  234
charge deconvolution

in ESI  458
charge exchange  341

also see charge exchange chemical
ionization

charge exchange chemical ionization
energetics  341
reagent gases  342
regio- and stereoselectivity  344
selective ionization  343

charge reduction electrospray  461
charge retention  230
charge state

effect on time-of-flight  116
charge transfer ionization  see charge

exchange chemical ionization
charged-residue model

in ESI  454
charge-localization  16
chemical ionization  331

ion formation  331
ion source  332
reagent gas  332

chemi-ionization  334
Chevron plate  177
chirp  169
chromatogram  475
CI  see chemical ionization
CID  see collision-induced dissociation
closed-shell ion  see even-electron ion

see even-electron ion
cluster ions

for mass calibration  384
in FAB-MS  384

CO loss  281
differentiation from N2, C2H4  288
of arylmethylethers  285
of carbonyl compounds  288
of phenols  281
of quinones  283
of transition metal carbonyl

complexes  287
collision cell  53, 151
collisional activation  see collision-

induced dissociation
collisional cooling  151
collisional focusing  151
collisionally activated dissociation  see

collision-induced dissociation
collision-induced dissociation  53
column bleed

in GC-MS  483
combination ion source  201
composite metastable peak  286
constant neutral loss scan  143, 153, 488
consumption of analyte

by MS in general  4
continuous-flow FAB  see fast atom

bombardment
for LC-MS  486

conversion dynode  179
CRE  see charge reduction ESI
CRM  see charged-residue model
cryogenic detector  see detectors
cryopump  181
curved-field reflectron  121
CZE  see capillary zone electrophoresis
CZE-MS  see capillary zone

electrophoresis-mass spectrometry
coupling

D
Da  see dalton
dalton  5
data reduction  6, 214
DBE  see double bond equivalents
DCI  see desorption chemical ionization
DE  see delayed extraction
degrees of freedom

external  21
internal  22

degrees of freedom effect  38
DEI  see direct electron ionization
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delayed extraction  123
deltamass  91
DEP  see direct exposure probe
desorption chemical ionization  210, 349
desorption electron ionization  349
desorption/ionization on silicon  430
detection limit  204
detectors  175

channel electron multiplier (CEM)
176

channeltron (CEM)  176
conversion dynode  179
cryogenic detector  175
Faraday cup  175
focal plane detector (FPD)  179
microchannel plate (MCP)  177
post-acceleration detector  178
secondary electron multiplier (SEM)

175
differential pumping  53
di-isotopic element

definition  68
DIOS  see desorption/ionization on

silicon
DIP  see direct insertion probe
direct electron ionization  210
direct exposure probe  210, 349
direct insertion probe  208
distonic ions  247

as intermediates  248
formation  247

DOF  see degrees of freedom effect
double bond equivalents  254
double α-cleavage

identification of regioisomers  246
of alicyclic compounds  244

double-focusing  see magnetic sector
analyzer

doubly charged ion
in EI  16

droplet jet fission
in ESI  454

DTP  see dual-target FAB probe
dual-target FAB probe  394
duty cycle  127
dwelltime of ions

in ion source  32
dynamic range  125

E
EBqQ  173

EC  see electron capture  see electron
capture  see electron capture

ECD  see Fourier transform ion
cyclotron resonance  see electron
capture dissociation

EHC  see field desorption
EHI  see electrohydrodynamic

ionization
EI  see electron ionization
EI ion source  200

contamination  201
efficiency  203
emission-controlled filament  203
filament  202
ionization chamber  200
repeller  200
70 eV EI  197

EI mass spectral libraries  218
electrohydrodynamic ionization  443
electron attachment  see electron capture
electron capture  196, 345

creating thermal electrons  347
cross section  59
EC spectra  348
energetics  345
ionization process  345

electron capture dissociation  59, 172
electron impact  see electron ionization
electron ionization  15, 193, 223

doubly charged ions  194
excess energy  197
fragment ions  195
fragmentation pathways  198
ionization efficiency  197
ionization process  194
layout of EI ion source  200
low-energy, low-temperature  199
primary electrons  202
rearrangement ions  195
timescale  195

electron mass
in calculation of exact mass  73, 103

electron monochromator  45
electrospray ionization  441

charge deconvolution  458
charge reduction  461
conventional vs. nanoESI  447
design of sprayers  445
disintegration of droplets  453
formation of a spray  451
ion formation  454
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ion source/interface  444
ionic metal complexes  462
multiple charging  456
oligonucleotides and DNA  464
oligosaccharides  465
principle  444
sample consumption  467
small molecules  462
spray geometries  449
surfactants  464
Taylor cone  453
types of ions  468

electrostatic analyzer  134
energy dispersion  135

electrostatic sector  see electrostatic
analyzer

elimination of carbon monoxide  see CO
loss

emitter heating current  372
end cap electrodes  see quadrupole ion

trap
ESA  see electrostatic analyzer
ESI  see electrospray ionization
ESI interface  see electrospray ionization
even-electron ion  15, 223
even-electron rule  227
exact mass

definition  73
external ion source

for quadrupole ion trap  162
external ion sources

in FT-ICR-MS  171
external mass calibration  99

F
FAB  see fast atom bombardment
FAB gun  382
FAB matrix  387
Faraday cup  see detectors
fast atom bombardment  381

accurate mass  393
continuous-flow (CF) FAB  395
criteria for the liquid matrix  387
FAB gas  382
FAB target  383
frit-FAB  395
high-mass analytes  392
ion formation  384, 385
ion source  382
ionic analytes  391
low- to medium polarity analytes  389

low-temperature (LT) FAB  397
matrix spectra  388
peptide sequencing  398
role of the liquid matrix  387
side-reactions  389
types of ions  402

fast GC-MS  484
FC43  see perfluorotributylamine
FD  see field desorption
FD emitter  see field desorption
FFR  see field-free region
FI  see field ionization
FI/FD ion source  357

counter electrode  357
field emitter  357

field anode/emitter  see FI/FD ion
source

field desorption  355
best anode temperature (BAT)  372
cationization  368
cluster ions  369
emitter activation  358
emitter handling  360
emitter heating current (EHC)  359
FD spectra  365
field-induced desolvation  368
ion evaporation  368
ionic analytes  371
liquid injection field desorption

ionization (LIFDI)  362
protonation  368
surface mobility  366
wire emitters  358

field ionization  355
[M+H]+ ions  363
electric field strength  356
emitter activation  358
field emitter/field anode  356
field-induced dissociation  364
mass spectra  363
multiply charged ions  364
post-ionization  364
process  355
wire emitters  358

field-free region  128
Fourier transform ion cyclotron

resonance  164
axial trapping  168
cyclotron frequency  165
cyclotron motion  167
Fourier transformation  166
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free induction decay  166
frequency domain  166
frequency sweep (chirp)  169
image current detection  169
infrared multiphoton dissociation

(IRMPD)  172
principle  165
stored wavefrom inverse Fourier

transform (SWIFT)  169
sustained off-resonance irradiation

(SORI)  172
time domain  166

Fourier transformation  see Fourier
transform ion cyclotron resonance

FPD  see detectors
fragment ion peaks

definition  5
fragment ions

definition  5
Franck-Condon factor  19
Franck-Condon principle  18
frit-FAB  395
FT-ICR  see Fourier transform ion

cyclotron resonance
FWHM

full width at half maximum  96

G
γ-H shift with β-cleavage  see

McLafferty rearrangement
gas chromatography-mass spectrometry

coupling  475
derivatization  483
fast GC-MS  484
interface  482
jet separator  482
narrow-bore columns  484
separators  482

gas phase basicity  50
GB  see gas phase basicity
GC columns

fused silica capillaries  483
narrow bore capillaries  484
packed  482

GC-MS  see gas chromatography-mass
spectrometry coupling

H
H2O loss

of alkanols  290
HCN loss  315

heterocyclic compounds  311
aromatic heterocycles  318
aromatic N-heterocycles  315
HCN loss  315
saturated heterocycles  311

heterolytic bond dissociation  24
high energy collisions  56
high-resolution  88
high-resolution SIM  479, 480
histogram  see bar graph
HNC loss  317
homolytic bond cleavage

k(E) functions  30
homolytic bond dissociation  24
HR-MS

in FAB/LSIMS  393
hybrid instruments  173
hyphenated methods  475

I
IE  see ionization energy
IEM  see ion evaporation model
immonium ions  235, 238
INC  see ion-neutral complexes
infrared multiphoton dissociation  58,

172
inlet  see inlet system
inlet system  206

direct exposure probe (DEP)  210
direct insertion probe (DIP)  208
liquid introduction system  213
particle beam interface  213
reservoir inlet  212
sample vials for DIP  209

in-source decay  129, 428
in-source liquid injection FD  362
internal energy  20

consequences  31
influence on rate constants  27
randomization  26

internal mass calibration  100
interpretation of EI mass spectra  223
ion beam  113
ion evaporation model

in ESI  454
ion guides  see RF-only quadrupole
ion source

simple implementation  113
ion spray  see pneumatically assisted

ESI
ion trajectory calculations  205
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ionization cross section  20
ionization efficiency  20
ionization energy

definition  16
determination  44

ionization potential  see ionization
energy

ion-molecule reaction  60
ion-neutral complexes  300

electrostatic attraction  301
evidence  300
intermediates of onium reaction  297
of radical ions  303
reorientation criterion  302

IP  see ionization energy
IR-MALDI  417
IRMPD  see infrared multiphoton

dissociation
IR-MS  see isotope ratio mass

spectrometry
ISD  see in-source decay
isobaric ions  234
isotope dilution  480
isotope effect  40

determination  42
intermolecular  40
intramolecular  40
kinetic  40
primary  42
secondary  43

isotope ratio mass spectrometry  73
isotopes

definition  67
isotopic abundance

representation  69
isotopic compositions  see isotopic

abundance
isotopic distribution  see isotopic pattern
isotopic enrichment  87
isotopic ions  77
isotopic labeling  88
isotopic mass  88

definition  71
isotopic molecular ion  77
isotopic pattern  70, 74

at very high resolution  104
average molecular mass  106
calculation  74
carbon  74
effect of charge state  108
effect of resolution  107

halogens  78
oxygen, silicon, sulfur  81
polyisotopic elements  80, 83, 86
practical aspects  84

ISP  see ion spray

K
k(E) function  29
Kendrick mass scale  91
KER  see kinetic energy release
kinetic energy release  37, 142
kinetic method

for detn. of GB  51
kinetic shift  35

L
ladder sequencing  see peptide

sequencing
laser desorption/ionization  423

applications  423
LC-MS  see liquid chromatography-

mass spectrometry coupling
LDI  see laser desorption/ionization
LIFDI  see field desorption
linear quadrupole analyzer  145

hyperbolic vs. cylindrical rods  151
principle  146
properties  see
triple quadrupole  152
unit resolution  150

linear quadrupole ion trap  153
liquid chromatography-mass

spectrometry coupling  475
interfaces  485
moving belt interface  485
multiplexed electrospray inlet

systems (MUX)  487
liquid injection field desorption

ionization  see field desorption
liquid matrix

in FAB/LSIMS  381
liquid secondary ion mass spectrometry

381
ion source  383
primary ions  383

LIT  see linear quadrupole ion trap
LITICR  173
localization of double bonds  257
lock mass

in SIM  479
loose transition state  30
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Lorentz force  131, 165
low-energy collisions  56
low-energy EI spectra  199
low-temperature EI spectra  199
LSIMS  see fast atom bombardment  see

liquid secondary ion mass
spectrometry

LT-FAB  see fast atom bombardment

M
m/z  see mass-to-charge ratio
M+•  see molecular ion
magnetic sector analyzer

Bainbridge-Jordan  136
double-focusing  136
forward geometry  137
four-sector  144
lamination of the yoke  139
linked scans  142
magnet scan  137
Mattauch-Herzog  136
Nier-Johnson  136
principle  131
reversed geometry  137
setting resolution  138
tandem MS  140

magnetic sector instrument  see
magnetic sector analyzer

magnetic sector-oaTOF  173
magnetic sector-QIT  173
magnetic sector-quadrupole hybrid  173
main beam

attenuation in CID  56
MALDI  see matrix-assisted laser

desorption/ionization
mass accuracy  92

limits  93
specification  94

mass analyzer  111
ideal  112

mass calibration  99
reference list  103

mass calibration compound  99
mass defect  see mass deficiency
mass deficiency  89
mass number  67

in definition of m/z   4
mass reference compound  see mass

calibration compound
mass reference list  99
mass spectrograph  133

term  3
mass spectrometer  133

components of  4
term  3

mass spectrometry
principle of  3
term  2

mass spectroscopy  see mass
spectrometry

mass spectrum
definition  4

mass sufficiency  90
mass-analyzed ion kinetic energy

spectrometry
determination of KER  39

mass-analyzed ion kinetic energy
spectrum  142

mass-analyzed threshold ionization  47
massive cluster impact  400
mass-to-charge ratio

definition  4
Mathieu equations  147, 156
MATI  see mass-analyzed threshold

ionization
matrix-assisted laser

desorption/ionization  411
carbohydrates  427
cationization  420
characteristic fingerprint  427
delayed extraction  412
desalting/cation exchange  421, 429
detection limit  432
dried droplet preparation  420
expansion of plume  415
ion formation  413, 416
ion source  411
laser fluence  413
laser irradiance  413
laser spot size  414
MALDI target  419
matrices in IR-MALDI  417
matrices in UV-MALDI  417
matrix spectra  418
oligonucleotides and DNA  429
oligosaccharide structures  428
polymer endgroups  426
role of the matrix  416
sample holder  419
sample introduction  422
sample load  432
sample preparation  419
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solvent-free preparation  421
synthetic polymers  425
thin layer technique  419
types of ions in LDI/MALDI  433

MBSA  see molecular beam solid
analysis

MCI  see massive cluster impact
McLafferty rearrangement  264

concerted or stepwise  266
even-electron analogy  292
frequent product ions  270
of aldehydes and ketones  264
of aromatic hydrocarbons  271
of carboxylic acids and derivatives

267
requirements  265
role of the γ-hydrogen  267
with double hydrogen transfer  272

McLafferty rearrangement with double
hydrogen transfer  272

MCP  see detectors
memory effect  200
metastable dissociation  428
metastable ion  129
metastable ions  33
MID  see multiple ion detection
MIKES  see mass-analyzed ion kinetic

energy spectrometry
molecular beam solid analysis  381
molecular ion  194, 224

criteria  263
definition  5
recognition  263
writing conventions  224

molecular ion peak
definition  5

molecular weight  see relative molecular
mass

monoisotopic elements
definition  68

monoisotopic mass
definition  72

most abundant mass  77
moving belt interface

in LC-MS  486
MS/MS  see tandem MS
MS2  see tandem MS
MSn  163  see tandem MS
multiple ion detection  see selected ion

monitoring
multiply charged ions

isotopic patterns  108
MUX  see liquid chromatography-mass

spectrometry coupling

N
nano-electrospray  447

chip-based  448
droplet size  447
memory effects  448
spray capillaries  447

nanoESI  see nano-electrospray
negative-ion chemical ionization  331
neutralization-reionization mass

spectrometry  59
NICI  345  see negative-ion chemical

ionization
Nier-type ion source  202
NIST/EPA/NIH Mass Spectral Database

218
nitroarenes  309
nitrogen rule  239

effect of autoprotonation  334
nominal mass

definition  71
deviations  89

nozzle/skimmer CID  see skimmer CID
nozzle-skimmer system

in ESI source  445
NR-MS  see neutralization-reionization

mass spectrometry
nucleon number  see mass number
number of charges

in definition of m/z   4
number-average molecular weight

of polymers  425

O
oaTOF  see orthogonal acceleration TOF
odd-electron ion  15, 223
oil diffusion pump  181
onium ions  292

immonium ions  292
McLafferty rearrangement  292, 293
onium reaction  293, 296
oxonium ions  292
sulfonium ions  292

onium reaction  293
mechanism  297

open-shell ion  see odd-electron ion  see
odd-electron ion

organic salts
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EI mass spectra  291
ortho effect  see ortho elimination
ortho elimination  304

of aromatic molecular ions  305
of even-electron ions  306
of nitroarenes  310

orthogonal acceleration TOF  125
oxonium ions  236, 241

P
PA  see proton affinity  see proton

affinity
particle beam interface  213

in LC-MS  486
PBI  see particle beam interface  see

particle beam interface
PD  see 252Californium plasma

desorption
peak shapes

and KER  39
Penning ionization  16
peptide sequencing  398
perfluorokerosene  212

mass calibration in EI  100
perfluorotributylamine  212
PES  see photoelectron spectroscopy
PFK  see perfluorokerosene
photoelectron spectroscopy  46
photoionization

for determination of IEs  45
process  45

physical quantities
units for  9

PI  see photoionization
PICI  see positive-ion chemical

ionization
PIE  see pulsed ion extraction
pneumatically assisted ESI  445
polydispersity

of polymers  425
polyisotopic elements

definition  69
positive-ion chemical ionization  331

ammonia reagent gas  338
energetics of protonation  336
isobutane reagent gas  338
methane reagent gas  334, 337

post-acceleration detector  see detectors
post-source decay  129, 428
ppb  92
ppm  92

precursor ion scan  143, 153, 488
product ion scan  153
profile data

representation of spectra  6
proton affinity  50, 336
protonation

in CI  332
PSD  see post-source decay
pulsed ion extraction  123
Py-MS  see pyrolysis mass spectrometry
pyrolysis DCI  349
pyrolysis mass spectrometry  211

Q
QET  see quasi-equilibrium theory
QIT  see quadrupole ion trap
QITTOF  173
QqICR  173
QqLIT  173
QqTOF  173
quadrupole analyzer  see linear

quadrupole analyzer
quadrupole ion trap  154

automatic gain control  160
axial modulation  160
mass-selective instability  159
mass-selective stability  157
MSn  163
nonlinear resonances  161
principle  155
resonant ejection  159
shape of electrodes  155
trajectories  157

quadrupole mass filter  see linear
quadrupole analyzer

quantitation  479
calibration curve  479
external standardization  479
internal standardization  480
isotope dilution  480

quasi-equilibrium theory  13
basic assumptions  14

QUISTOR  see quadrupole ion trap

R
r + d  see rings plus double bonds
radical ion  15, 223
radical-site initiated process  229
rate constants  27

meaning  28
Rayleigh limit  443, 453
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RDA  see retro-Diels-Alder reaction
rearrangement fragmentation

k(E) functions  30
recombination energy  341
reconstructed ion chromatogram  215,

477
reference inlet system  see reservoir inlet

system
reflector

in TOF-MS  119
reflectron  see reflector
relative atomic mass

definition  72
variations  73

relative intensity
definition  5

relative molecular mass
definition  73

reservoir inlet system  211
residual air

EI spectrum  97
resolution  96

10 % valley definition  96
determination  98
full width at half maximum definition

96
resolving power  96
ReTOF  see time-of-flight analyzer
retro-1,4-addition  see ortho elimination
retro-Diels-Alder reaction  276

of isomeric ions  278
of natural products  279
requirements  276
stepwise or concerted  279

retro-ene reaction  292
RF-only quadrupole  151

collisional cooling  151
collisional focusing  151

RIC  see reconstructed ion
chromatogram  see reconstructed ion
chromatogram

Rice-Ramsperger-Marcus-Kassel theory
13

ring electrode  see quadrupole ion trap
rings plus double bonds  254
RRKM  see Rice-Ramsperger-Marcus-

Kassel theory
rules for interpretation of spectra  319

S
S/N  see signal-to-noise ratio

saddle field gun  382
sample introduction system  see inlet

system
sample vial  209
scrambling  252
secondary ion mass spectrometry  381
selected ion monitoring  478
selected reaction monitoring  488
self-CI  333
SEM  see detectors
sensitivity  203
septum bleed

in GC-MS  484
SFC-MS  see supercritical fluid

chromatography-mass spectrometry
coupling

sheath flow
ESI sprayers for CZE  446

σ-bond cleavage
of functionalized molecules  228
of non-functionalized molecules  225
of saturated hydrocarbons  258

SI units  9
SID  see surface-induced dissociation
signal-to-background ratio  204
signal-to-noise ratio  204, 477
SIM  see selected ion monitoring
SIMION  205
SIMS  see liquid secondary ion mass

spectrometry
skimmer CID  451
soft ionization

chemical ionization  331
field desorption  355

SORI  see Fourier transform ion
cyclotron resonance

SRM  see selected reaction monitoring
stability diagram  see linear quadrupole

analyzer
of two-dimensional quadrupole field

147
stable ions  33
Stevenson's rule  231
sulfonium ions  242
supercritical fluid chromatography-mass

spectrometry coupling  475
supersonic expansion

in ESI  445
in FAB  387
in MALDI  415

surface-induced dissociation  57
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SWIFT  see Fourier transform ion
cyclotron resonance

symbols
in MS  8

systematic approach to spectral
interpretation  320

T
tabular listing

representation of spectra  6
tandem mass spectrometry  53, 128

for structure elucidation  488
in mixture analysis  475
on FT-ICR instruments  172
on magnetic sector instruments  140
on quadrupole ion traps  163
on ReTOF instruments  129
on TOF instruments  128
on triple quadrupole instruments  153
tandem-in-space,  128
tandem-in-time  128

tandem MS  see tandem mass
spectrometry

tandem-in-time  163, 172
Taylor cone

in ESI  452
TDC  see time-to-digital converter
terminology

usage in MS  7
Th  see thomson
thermal degradation  289

decarbonylation  289
decarboxylation  289
elimination of water  290
of organic salts  291
RDA reaction  289

thermokinetic method
for detn. of GB  51

thermospray  442
thomson  5
three-dimensional quadrupole field  see

quadrupole ion trap
threshold laser irradiance

in MALDI  413
TIC  see total ion chromatogram  see

total ion chromatogram
tight transition state  30
time lag focusing  123
time scale of MS  32
time-of-flight  see time-of-flight

analyzer

time-of-flight analyzer
flight times  115
linear TOF  117
principle  113
properties  114
reflector TOF  119
tandem TOF  130

time-to-digital converter  127
TLF  see time lag focusing
TOF  see time-of-flight analyzer
total ion chromatogram  214, 477
total ion current  214
transannular cleavages  311
triple quadrupole analyzer  see linear

quadrupole analyzer
triply charged ion

in EI  16
TSP  see thermospray
tuning

of the instrument  205
turbomolecular pump  181

U
u  see unified atomic mass
ultrafine-metal-plus-liquid-matrix

method  411
ultrahigh-resolution  105

applications  490
ultrasonic nebulizer

for ESI  445
unified atomic mass

definition  5, 71
unit resolution  see linear quadrupole

analyzer
units

for physical quantities  9
unstable ions  33
UV-MALDI  417

V
vacuum  180

cryopump  181
oil diffusion pump  181
pumping speed  180
rotary vane pump  180
turbomolecular pump  181

vacuum lock  208
velocity of ions  115
vertical transitions  18
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W
weight-average molecular weight

of polymers  425
Wiley/NBS mass spectral database  218

Z
ZEKE-PES  see zero kinetic energy

photo-electron spectroscopy
zero kinetic energy photoelectron

spectroscopy  46
z-spray  449
z-stack  177


