
Journal of Magnetic Resonance153, 284–308 (2001)
doi:10.1006/jmre.2001.2485, available online at http://www.idealibrary.com on

Cumulative Subject Index for 20011

Volumes 148–153

e

,

a

e

o-

pin

AS

lic,

tic

y,

s

.5

R

to
A

Abelson kinase
interdomain orientation, estimation using rotational diffusion tensor, Gho

Fushman, and Cowburn,149,204
Absolute-value display

in solid-state NMR imaging, symmetric echo acquisition for, Matsui a
Saito,149,103

Acetylsalicylic acid
quadrupolar echo spectra of damped CD3 quantum rotor, iterative lineshap

analysis, Szyma´nskiet al.,148,277
Adaptive filter bank approach

nonparametric NMR spectroscopy method based on, Stoica and Sundin152,
57

Adiabatic dipolar recoupling
in solid-state NMR: DREAM scheme, Verel, Ernst, and Meier,150,81

Adiabatic full-passage pulses
water suppression schemes WASHCODE, Starˇcuket al.,152,168

Adiabatic pulses
principles and method for creation of, review, Garwood and DelaBarre,153,

155
Adiabatic TOCSY MAS

in liquids, Kupče, Keifer, and Delepierre,148,115
Advances in Magnetic Resonance

designing adiabatic pulses, Garwood and DelaBarre,153,155
formal theory of spin–lattice relaxation, Goldman,149,160
high-resolution1H NMR spectroscopy in solid state, Schnell and Spiess,151,

153
27Al

AlPO-41, high-resolution NMR of quadrupolar nuclei using mixed MQ c
herences, Jerschow, Logan, and Pines,149,268

L-Alanine
γ -irradiated, longitudinal relaxation of stable radical in, pulse EPR stu

Rakvinet al.,152,149
Alpha helix-forming peptide

demonstration of approach to visualizing spectral densities and deriving
relation times, Idiyatullin, Daragan, and Mayo,152,132

γ -Aminobutyric acid
detection by longitudinal scalar order difference editing, de Graaf

Rothman,152,124
Amplitude-modulated cw LOD EPR

experimental setup for, Granwehr, Forrer, and Schweiger,151,78
Anabaena variabilis

plastocyanin,R1 measurement using signal-eliminating relaxation filt
Hansen and Led,151,339

Analytical transfer functions
planar mixing, for two coupled spin-1 nuclei, Luy and Glaser,153,210
three spins12 : superposition of scalar and residual dipolar couplings, Luy a

Glaser,148,169
Angular flow

in toroid cavity probes, Trautneret al.,151,284
1Boldface numbers indicate volume; lightface numbers indicate paginati
er
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Anisotropic diffusion tensor
measurement in unoriented sample by exploiting chemical shift anis

tropy: 19F PGSE NMR with homonuclear decoupling, Dvinskikh and
Furó, 148,73

Anisotropic magnetic susceptibility
effect on cross correlation between dipole–dipole interaction and Curie s

relaxation, Bertiniet al.,152,103
Anisotropies

chemical shielding, large, double-quantum-filtered rotational resonance M
NMR in presence of, Bechmann, Helluy, and Sebald,152,14

Announcements
16th European Experimental NMR Conference, Prague, Czech Repub

June 2002,153,277
The Laukien Prize to be presented at 43rd Experimental Nuclear Magne

Resonance Conference, Pacific Grove, California, April 2002,152,313
The Russell Varian Prize,153,277

Antamanide
13C-labeled, fast MAS total through-bond correlation spectroscopy, Hard

Verel, and Meier,148,459
Aromatic residues

and MUSIC: amino acid type-selective1H–15N correlations, Schubert,
Oschkinat, and Schmieder,153,186

Arrays
coil, with reactive cross-talk at 1.5 T, differential shading artifact in image

from, spatial dependence, Tropp and Schirmer,151,146
Artifact

differential shading, in images from coil arrays with reactive cross-talk at 1
T, spatial dependence, Tropp and Schirmer,151,146

Automated NMR spectra assignment
scorpion neurotoxin using NOAH/DIAMOD, Xuet al.,148,35

Automatic coupling
resonator with, for minimizing sample motion noise inin vivo EPR spec-

troscopy, Heet al.,149,218
Automatic coupling control

loop–gap resonator, by variable capacitor attached coupling coil, for EP
measurements at 650 MHz, Yokoyamaet al.,149,29

Automatic tuning
resonator with, for minimizing sample motion noise inin vivo EPR spec-

troscopy, Heet al.,149,218

B

10B
NMR: effects of higher-rank multipoles on relaxation ofI= 3 spin system,

Noselet al.,150,178
B0 homogeneity

high, magnet design with, for fast-field-cycling NMR applications, Lipset al.,
149,22

B1 inhomogeneity
role in magnetization loss during TOCSY experiments under MAS, Piot

et al.,149,114
Backbone assignment

sequential HNCACB and CBCANH protein pulse sequences for, Meissn

on. and Sørensen,151,328
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CUMULATIVE SU

sequential HNCA protein NMR pulse sequence for, Meissner and Søren
150,100

Backbone structure
polypeptide, dihedral angles, determination in solid-state NMR by DQ13C

CSA measurements, Blanco and Tycko,149,131
Background gradients

macroscopic, effects on high-field PGSE NMR diffusion measurements, P
et al.,150,49

Bacteriophages
filamentous,fd, cholesteric phase of, characterization for molecular alig

ment, Barrientos, Louis, and Gronenborn,149,154
Base protons

and sugar protons, through-bond correlation in unlabeled nucleic acids, P
153,223

p-Benzosemiquinone
electron-spin-polarization pathways, time-resolved EPR study, J¨ager and

Norris,150,26
Bicelles

partially oriented, NMR spectra, simultaneous determination of orientatio
and order parameter distributions, Sterninet al.,149,110

Bilayers
partially oriented, NMR spectra, simultaneous determination of orientatio

and order parameter distributions, Sterninet al.,149,110
phospholipid, magnetically aligned, EPR spectroscopy at 94 GHz, Mang

et al.,151,253
Biological systems

mesoscopic magnetic field inhomogeneities, theory of induced FID NM
signal dephasing, Sukstanskii and Yablonskiy,151,107

Biological tissues
taurine detection by33S NMR, Musio and Sciacovelli,153,259

Biomolecular probe
potential of xenon: effects of xenon–protein interactions on129Xe shifts,

Rubinet al.,152,79
Bitter magnets

NMR phase noise in, Sigmundet al.,148,309,erratum,151,347
Blocking temperature

core, horse spleen ferritin, Wajnberget al.,153,69
Blood

rheology, by NMR, Hanet al.,152,87
Blood vessels

mesoscopic magnetic field inhomogeneities, theory of induced FID NM
signal dephasing, Sukstanskii and Yablonskiy,151,107

Bond-shift rearrangement
in solid Li3P7(monoglyme)3, 31P MAS NMR study, J¨ageret al.,153,227

Bone
imaging, using long echo-train summation, and high-field gradient31P solid-

state NMR, Gillies, Newling, and Randall,151,235
Bone marrow

mesoscopic magnetic field inhomogeneities, theory of induced FID NM
signal dephasing, Sukstanskii and Yablonskiy,151,107

Bovine serum albumin
in solution, water molecules strongly bound to, characterization by trip

quantum-filtered17O NMR, Lehoux, Krzystyniak, and Baguet,148,11
BP-LED experiments

variable-temperature, convection in, diffusion-broadened velocity spectra
Mao and Kohlmann,150,35

Brain
γ -aminobutyric acid detection by longitudinal scalar order difference editin

de Graaf and Rothman,152,124
localized31P MR spectra, quantitation based on reciprocity principle, Kre

et al.,149,245
localized proton spectroscopy, optimization of residual water signal remo
by HLSVD, Cabaneset al.,150,116
mammalian,13C–15N coupling in,in vivo observation, Kanamori and Ross,

153,193
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two-dimensional homonuclear correlation spectroscopy, two-voxel loca
tion sequence for, Delmaset al.,149,119

Broadband decoupling
two-dimensional experiment separating decoupling sidebands from m

peaks, Kupˇce and Freeman,151,142
Broadband excitation

stochastic microwave, high-field/high-frequency Fourier transform E
using, Fuhs, Prisner, and M¨obius,149,67

Broadband inversion pulses
improved performance in NMR in liquids, Smith, Hu, and Shaka,151,269

C

13C
adamantane, ramped-speed cross-polarization MAS NMR, Samoson, Tu

and Past,149,264
antamanide labeled with, fast MAS total through-bond correlation sp

troscopy, Hardy, Verel, and Meier,148,459
13C–13C coupling effects on13C PM5-REDOR: peptide torsion angle mea

surements, Sacket al.,148,104
13C chemical shift and13C–14N dipolar coupling tensors by13C rotary reso-

nance solid-state NMR, Odgaardet al.,148,298
13C chemical shifts in RNA nucleosides, calculation, Rossi and Harbis

151,1
chemical-shift tensor measurement, dipolar dephasing method for slow M

Hu et al.,152,7
13C, 2H-enriched carbohydrates, weakly aligned, residual2H quadrupolar

couplings in, Kjellberg and Homans,151,90
13C–15N coupling in mammalian brain,in vivo observation, Kanamori and

Ross,153,193
[13C,15N]-glycine, MAS NMR, double-quantum excitation by pulse-assist

rotational resonance, Karlssonet al.,148,238
13C,15N-labeled proteins

backbone assignment, sequential HNCA NMR pulse sequence
Meissner and Sørensen,150,100

measurement of1JNCα and2JNCα from simplified 2D13Cα-coupled15N
SE–HSQC spectrum, Heikkinen, Permi, and Kilpel¨ainen, 148,
53

correlation of15N(i) with interresidue13Cβ (i− 1) of side chains, sequentia
HNCACB and CBCANH pulse sequences for, Meissner and Søren
151,328

dipolar-coupled13C spin pairs of enriched poly(ethylene), DQ-DQ-MA
exchange NMR, Schnell, Watts, and Spiess,149,90

double-quantum CSA measurements, for peptide backbone dihedral a
in solid-state NMR, Blanco and Tycko,149,131

MAS NMR
double-quantum-filtered rotational resonance MAS NMR in presenc

large chemical shielding anisotropies, Bechmann, Helluy, and Seb
152,14

under moderately fast spinning conditions, spectral editing in, De Vita
Frydman,148,327

medium- and long-distance1H–13C heteronuclear correlation NMR in solids
Yao, Schmidt-Rohr, and Hong,149,139

NMR chemical shifts, dependence on conformations of RNA nucleosides
nucleotides, Ebrahimiet al.,150,1

relaxation rates in trehalose: separating structure and dynamics in CSA
cross-correlated relaxation, K¨ovér and Batta,150,137

solid-state1H–13C heteronuclear correlation in the limit of fast MAS, reco
pled polarization-transfer methods for, Saalw¨achter, Graf, and Spiess
148,398

spin diffusion, in organic solids, slow down by fast MAS: CODEX NMR

Reichert, Bonagamba, and Schmidt-Rohr,151,129

spin-state-selective excitation in selective 1D inverse NMR experiments,
Parella and Belloc,148,78
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trehalose, analysis of conformation of glycosidic linkage by double-quan
solid-state NMR, Ravindranathanet al.,151,136

two-dimensional dynamic-director13C NMR of liquid crystals, McElheny,
Zhou, and Frydman,148,436

uniformly labeledL-alanine, dipolar andJ-encoded DQ MAS spectra unde
rotational resonance, Filipet al.,150,184

Calbindin D9k

cerium(III)-substituted, self-orientation in magnetic field of, solution str
ture calculation through, Bertiniet al.,148,23

α-Calcium formate
deuterons in, precision measurement of quadrupole coupling and che

shift tensors, Schmittet al.,151,65
Calf muscle

human,in vivo31P echo-planar spectroscopic imaging, Wilhelm and Bach
149,126

Canonical correlation
13C chemical shift determination of conformations of RNA nucleosides

nucleotides, Ebrahimiet al.,150,1
Capillary NMR flow probe

1H NMR characterization of product from single solid-phase resin be
using, Laceyet al.,153,215

Carbohydrates
conformation of glycosidic linkage in disaccharide, double-quantum so

state NMR, Ravindranathanet al.,151,136
weakly aligned, residual2H quadrupolar couplings in, Kjellberg and Homan

151,90
Carbon-based sensors

mechanism of oxygen response in, Atsarkinet al.,149,85
Carbonyl chemical shift

use to relieve degeneracies in triple-resonance assignment experim
Sayers and Torchia,153,246

Carr–Purcell–Meiboom–Gill
analysis of diffusion effects in stray field NMR using, H¨urlimann, 148,

367
CP/QCPMG strategy for NMR of half-integer quadrupolar nuclei in dil

environments, Lipton, Sears, and Ellis,151,48
Carr–Purcell sequences

with composite pulses, H¨urlimann,152,109
optimized homonuclear, Krameret al.,149,58

Cartilage
diffusion of paramagnetically labeled proteins: enhancement of 1D N

imaging, Foy and Blake,148,126
Cavities

in proteins in solution, probing by129Xe NMR, Locciet al.,150,167
Cavity insert

ferroelectric, enhanced EPR sensitivity from, Nesmelov, Surek, and Tho
153,7

CBCACO(N)H
triple-resonance assignment experiments, use of carbonyl chemical s

relieve degeneracies in, Sayers and Torchia,153,246
CBCANH

sequential, protein NMR pulse sequence, Meissner and Sørensen151,
328

CD3 quantum rotor
damped, quadrupolar echo spectra of, iterative lineshape analysis, Szymnski

et al.,148,277
Cellular research

integrated confocal and magnetic resonance microscope for, Windet al.,147,
371,erratum,151,347

Cerium(III)
substituted calbindin D9k, self-orientation in magnetic field of, solution stru

ture calculation through, Bertiniet al.,148,23

Chars

oxygen-sensitive synthesized, mechanism of oxygen response in, Atsa
et al.,149,85
BJECT INDEX
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Chemical exchange
effects, neglecting when correctingin vivo31P MRS data for partial saturation

Ouwerkerk and Bottomley,148,425; comment and reply,149,251, 282;
erratum,151,347

H(N)-water proton, improved measurement of15N–{1H} NOEs in presence
of, Idiyatullin, Daragan, and Mayo,153,138

Chemically induced dynamic electron polarization
time-resolved EPR study of electron-spin-polarization pathways

p-benzosemiquinone, J¨ager and Norris,150,26
Chemical shielding anisotropies

large, double-quantum-filtered rotational resonance MAS NMR in prese
of, Bechmann, Helluy, and Sebald,152,14

Chemical-shift anisotropy
CSA/DD cross-correlated relaxation, separating structure and dynam

Kövér and Batta,150,137
double-quantum13C, for polypeptide backbone dihedral angles in solid-st

NMR, Blanco and Tycko,149,131
Chemical-shift correlations

two-dimensional dynamic-director13C NMR of liquid crystals, McElheny,
Zhou, and Frydman,148,436

Chemical-shift editing
andJ-editing, proton MRI of13C distribution by, Casieriet al.,153,117

Chemical shifts
13C

and 13C–14N dipolar coupling tensors,13C rotary resonance solid-stat
NMR, Odgaardet al.,148,298

in RNA nucleosides, calculation, Rossi and Harbison,151,1
13C NMR, and conformations of RNA nucleosides and nucleotides, Ebrah

et al.,150,1
oxygen-17, in methyl formate, solvent effects, de Kowalewskiet al., 148,

1
129Xe, in aqueous solution, effects of nonspecific xenon–protein interacti

Rubinet al.,152,79
Chemical-shift tensor

13C, measurement, dipolar dephasing method for slow MAT, Huet al.,152,
7

deuterons inα-calcium formate, precision measurement, Schmittet al.,151,
65

Cholesteric phase
filamentous bacteriophagefd, characterization for molecular alignmen

Barrientos, Louis, and Gronenborn,149,154
Chromatographic NMR

technique for measuring angular flow in toroid cavity probes for use
Trautneret al.,151,284

Chymotrypsin inhibitor 2
clean-TROSY-adapted implementation of sequential HNCACB a

CBCANH pulse sequences, Meissner and Sørensen,151,328
CIDEP (seeChemically induced dynamic electron polarization)
13C indirect NMR imaging

proton MRI of13C distribution byJ and chemical-shift editing, Casieriet al.,
153,117

Circularly polarized RF magnetic fields
for spin-1 NQR, Miller, Suits, and Garroway,151,228

Circular polarization
excitation and detection,14N NQR signals, Lee, Robert, and Lathrop,148,

355
13C isotopomers

T∗2 measurement of protons in, 2D pulse sequence for, Lambert, Haiber
Herzog,150,175

35Cl
in solid-state proton imaging detected by quadrupole resonance, Perloet al.,

150,132
rkin
Clay

kaolin, iron(III)-doped, NMR relaxation and diffusion measurements on,
Valckenborg, Pel, and Kopinga,151,291



U

n

,

u

t

a

m

l

w

ri

u

a

i

s

city

He

n,

ov,

cha-

lar

lin,

oton

ul-

lear

cou-

and

ator

able

iek,

-peak

of
CUMULATIVE S

Co2+
salts, relaxation enhancement of spin labels in membranes by, mecha

Livshits, Dzikovski, and Marsh,148,221
CODEX NMR

fast MAS, slow down of13C spin diffusion in organic solids, Reichert
Bonagamba, and Schmidt-Rohr,151,129

Coherences
fast MAS and multiple-quantum, review, Schnell and Spiess,151,153

Coherence selection
by gradients, optimization, in sensitivity enhancement of 2D experiment

long-range coupling constants, Cicero, Barbato, and Bazzo,148,209
Coherence transfer

analytical planar mixing transfer functions for two coupled spin-1 nuclei, L
and Glaser,153,210

gradient-selected DQ, localized spectral editing with, effects of slice-selec
excitation/refocusing, Lei and Dunn,150,17

Coherent spontaneous emission
and quantum origins of free induction decay signal and spin noise, Hoult

Ginsberg,148,182
Coil arrays

with reactive cross-talk at 1.5 T, differential shading artifact in images fro
spatial dependence, Tropp and Schirmer,151,146

COIN TACSY
tailored correlation spectroscopy approach, Carlomagno, Prasch, and G

149,52
Composite pulses

Carr–Purcell sequences with, H¨urlimann,152,109
resonance offset tailored, Cummins and Jones,148,338

Composite-pulse sequence
for spurious signal suppression, determination of quadrupole parameters

Millot and Man,150,10
Computer simulation

NMR experiments, complete Hermitian operator basis set for any spin qu
tum number, Allard and H¨ard,153,15

spin-echo spatial distribution in case of restricted diffusion, Duh, Mohoc,
and Stepiˇsnik,148,257

Conducting solids
exchange-narrowed regime of ESR in, site-selective electron nuclear do

resonance in, Denningeret al.,148,248
Confocal scanning fluorescent microscopy

integrated with magnetic resonance microscopy, for cellular research, W
et al.,147,371,erratum,151,347

Conformation
fluoroalcohol-induced, of peptides and proteins, intermolecular1H{19F}

NOEs in studies of, Martinez and Gerig,152,269
glycosidic linkage in disaccharide, double-quantum solid-state NM

Ravindranathanet al.,151,136
RNA nucleosides, and calculation of13C chemical shifts, Rossi and Harbison

151,1
RNA nucleosides and nucleotides, dependence of13C NMR chemical shifts

on, Ebrahimiet al.,150,1
Constant-time COSY

cross-peak nulling in, measurement of homonuclear proton couplings b
on, Wu and Bax,151,242

Constraining fitting parameters
modeling magnetization transfer using, Ceckler, Maneval, and Melkow

151,9
Continuous wavelet transform

water modeled signal removal and data quantification in localized MRS u
time-scale postacquisition, Serraiet al.,149,45

Continuous-wave MRI
shortT2 materials, Davieset al.,148,289
Contrast indicator
MRI-based D2O/H2O-contrast method for water flow and distribution in het

erogeneous systems, Ilvonenet al.,149,36
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Convection
in variable-temperature BP-LED experiments, diffusion-broadened velo

spectra, Mao and Kohlmann,150,35
Convection compensated electrophoretic NMR

detection of electrophoretic motion in presence of bulk convective flows,
and Wei,150,126

Convection effects
in self-diffusion NMR measurements, minimization with sample rotatio

Esturauet al.,153,48
Convolution-based fitting

high-spatial-resolution multi-site EPR oximetry using, Grinberg, Smirn
and Swartz,152,247

Copper
Cu2+ salts, relaxation enhancement of spin labels in membranes by, me

nism, Livshits, Dzikovski, and Marsh,148,221
pseudo-Jahn–Teller low-symmetry Cu(II) complexes in diaqua(L-aspartato)

Zn(II) ·H2O crystals, electron spin relaxation in, Hoffmannet al.,153,
92

Correlation
spin displacements, 2D PFG sequences VEXSY and SERPENT for, Bl¨umich

et al.,152,162
Correlation spectra

15N, 1H, in Asn and Glu side chains, NMR experiments for measuring dipo
couplings from, Permi,153,267

Correlation spectroscopy
1H–1H MAS, and distance measurements, in deuterated peptide, Reifet al.,

151,320
Correlation time distributions

motional, derivation, and visualizing spectral density functions, Idiyatul
Daragan, and Mayo,152,132

COSY
COIN TACSY, Carlomagno, Prasch, and Glaser,149,52
constant-time, cross-peak nulling in, measurement of homonuclear pr

couplings based on, Wu and Bax,151,242
and HMQC, multiple-coil probe design for acquisition of spectra from m

tiple samples, Zhang, Sweedler, and Webb,153,254
1H–15N, in solid state under fast MAS, inverse detection and heteronuc

editing in, Schnellet al.,150,57
in vivo 2D homonuclear, two-voxel localization sequence for, Delmaset al.,

149,119
two-dimensional regular, spectra, measurement of homonuclear proton

plings from, Delaglio, Wu, and Bax,149,276
Coupling

measurement with multifrequency pulsed EPR/ENDOR probe, Avdievich
Gerfen,153,178

Coupling coil
variable capacitor attached, automatic coupling control of loop–gap reson

by, for EPR measurements at 650 MHz, Yokoyamaet al.,149,29
Coupling constants (see Jcoupling)
Creatine

skeletal muscle, magnetic coupling of methyl protons in, role of exchange
NH protons, Kruiskamp and Nicolay,149,8

Cross-correlated relaxation
characterization of hydrogen bond lengths in Watson–Crick base pairs, R

149,149
CSA/DD, separating structure and dynamics in, K¨ovér and Batta,150,137
effects in measurement of homonuclear proton couplings based on cross

nulling in CT-COSY, Wu and Bax,151,242
19F, study of fluorinated ligand–receptor interactions, Peng,153,32

Cross correlation
between dipole–dipole interaction and Curie spin relaxation, effect

anisotropic magnetic susceptibility, Bertiniet al.,152,103
-
Cross-peak nulling

in CT-COSY, measurement of homonuclear proton couplings based on, Wu
and Bax,151,242
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Cross peaks
NOESY, automatic assignment, and protein structure determination of

pion neurotoxin, using NOAH/DIAMOD, Xuet al.,148,35
Cross polarization

CP/QCPMG strategy for NMR of half-integer quadrupolar nuclei in dilu
environments, Lipton, Sears, and Ellis,151,48

multiple periods, indirect NMR detection in solids with, Khitrin and Fun
152,185

ramped-speed CP MAS NMR, Samoson, Tuherm, and Past,149,
264

Cross-talk
reactive, at 1.5 T, differential shading artifact in images from coil arrays w

spatial dependence, Tropp and Schirmer,151,146
Cu2+ Jahn–Teller effect

low-symmetry Cu(II) complexes in diaqua(L-aspartato)Zn(II)·H2O crystals,
electron spin relaxation in, Hoffmannet al.,153,92

Cu(H2O)6
vibronic complexes in Tutton salt crystals at low temperatures, electron

echo of, dephasing relaxation, Hoffmannet al.,153,56
Curie spin relaxation

and dipole–dipole interaction, cross correlation between, effect of anisotr
magnetic susceptibility, Bertiniet al.,152,103

Cycling sidebands
decoupling-generated, separation from main peaks, 2D experiment, Kce

and Freeman,151,142
Cylindrical mixing conditions

analytical transfer functions for three spins1
2 : superposition of scalar an

residual dipolar couplings, Luy and Glaser,148,169

D

Data quantification
and water modeled signal removal, in localized MRS using time-scale po

quisition, Serraiet al.,149,45
Dead Ringer–DNA complex

application of NMR experiment for analyzing sugar puckering in unlabe
DNA, Iwahara, Wojciak, and Clubb,153,262

Deconvolution
and measurement of spin–spin splittings by modifiedJ doubling in frequency

domain, Garza-Garc´ıa, Ponzanelli-Vel´azquez, and del R´ıo-Portilla,148,
214

potential of noise reduction in quadrupolar echo spectra at short echo t
Furó and Hedin,152,214

Decoupling
sidebands generated in, separation from main peaks with 2D experim

Kupče and Freeman,151,142
Delayed-focus pulses

optimized using simulated annealing, Shen,149,234
Dephasing

FID NMR signal, induced by magnetic field inhomogeneities, theo
Sukstanskii and Yablonskiy,151,107

Dephasing relaxation
electron spin echo of vibronic Cu(H2O)6 complexes in Tutton salt crystals a

low temperatures, Hoffmannet al.,153,56
Deuterated peptide

1H–1H MAS correlation spectroscopy and distance measurements in,
et al.,151,320

Deuterium oxide
MRI-based D2O/H2O-contrast method to study water flow and distributi

in heterogeneous systems, Ilvonenet al.,149,36

Deuterons

in α-calcium formate, quadrupole coupling and chemical shift tensors, p
cision measurement, Schmittet al.,151,65
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Deutsch–Jozsa quantum algorithm
and logic gates, implementation by 2D NMR using spin- and transiti

selective pulses, Maheshet al.,148,95
DIAMOD

automatic assignment of NOESY cross peaks and determination of pr
structure of scorpion neurotoxin with NOAH/DIAMOD, Xuet al.,148,
35

Diaqua(L-aspartato)Zn(II)·H2O crystals
pseudo-Jahn–Teller low-symmetry Cu(II) complexes in, electron spin re

ation in, Hoffmannet al.,153,92
Difftrain

approach to true spectroscopic single-scan diffusion measurement, St
et al.,151,28

Diffusion
effects in stray field NMR, H¨urlimann,148,367
measurements

accurate, of translational diffusion coefficients, Damberg, Jarvet,
Gräslund,148,343

high-field PGSE NMR, macroscopic background gradient and radia
damping effects, Priceet al.,150,49

by 2H stimulated-echo-type PGSE NMR, application to liquid cryst
Dvinskikhet al.,153,83

improved spin-echo-edited NMR, Otto and Larive,153,273
on iron(III)-doped kaolin clay, Valckenborg, Pel, and Kopinga,151,291
NMR, static fringe field of superconducting magnets used in, model

Jeglič et al.,150,39
true spectroscopic single-scan: Difftrain approach, Stampset al., 151,

28
using nutation spin echoes, Scharfenecker Ardelean, and Kimmich,148,

363
microscopic imaging: STE PFG TSE pulse sequence, Scheenenet al.,151,

94
one-dimensional DOSY, Loening, Keeler, and Morris,153,103
paramagnetically labeled proteins in cartilage: enhancement of 1D N

imaging, Foy and Blake,148,126
system undergoing, velocity autocorrelation functions by multiple data

quisition in PFG NMR in, Stapf,152,308
Diffusion-broadened velocity spectra

convection in variable-temperature BP-LED experiments, Mao a
Kohlmann,150,35

Diffusion coefficients
use of sample rotation for minimizing convection effects in self-diffusi

NMR measurements, Esturauet al.,153,48
Diffusion tensor magnetic resonance imaging

eigenvalues and eigenvectors in, analytical computation, Hasanet al., 152,
41

Diffusivities
genuine, determination in heterogeneous media with stimulated echo

NMR, Vasenkovet al.,149,228
Dilute environments

half-integer quadrupolar nuclei in, NMR observation strategy, Lipton, Se
and Ellis,151,48

Dimensionality evolution periods
reduced, triple-resonance solid-state NMR experiments with, Astrof, Ly

and Griffin,152,303
Dipolar correlation

1H–13C, in solids under very fast MAS, recoupled polarization-transfer me
ods for, Saalw¨achter, Graf, and Spiess,148,398

Dipolar-coupled spin pairs
as probes for slow molecular dynamics: DQ-DQ-MAS exchange NMR sp

troscopy, Schnell, Watts, and Spiess,149,90
re-
Dipolar coupling (see alsoResidual dipolar coupling)

13C–13C, effects on carbon-observed deuterium-dephasedPM5-REDOR: pep-
tide torsion angle measurements, Sacket al.,148,104
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13C–14N dipolar coupling and13C chemical shift tensors determined by13C
rotary resonance solid-state NMR, Odgaardet al.,148,298

data sets, maximum likelihood method for determiningDPQ
a andRfor, Warren

and Moore,149,271
double-quantum filtered1H NMR quantification of lactate in muscle, Asllan

et al.,152,195
1H–13C dipolar correlation in solids under very fast MAS, recoupl

polarization-transfer methods for, Saalw¨achter, Graf, and Spiess,148,
398

scalar and residual, superposition: analytical transfer functions for three
1
2, Luy and Glaser,148,169

Dipolar dephasing
method, for slow magic angle turning experiment, Huet al.,152,7

Dipolar fields
intermolecular MQ coherence pumping efficiency in solution NMR, Zha

et al.,148,200
long-range, imaging in structured liquid-state samples, Bowtell, Gutteri

and Ramanathan,150,147
Dipolar mixing sequences

optimized homonuclear Carr–Purcell-type, Krameret al.,149,58
Dipolar recoupling

adiabatic, in solid-state NMR: DREAM scheme, Verel, Ernst, and Meier,150,
81

heteronuclear, under MAS in SFAM and REDOR, effect of RF inhomoge
ity, Nishimura, Fu, and Cross,152,227

methods, measurement of interfluorine distances in solids with, Gilchristet al.,
152,1

Dipolar recoupling enhanced by amplitude modulation (seeDREAM scheme)
Dipole–dipole interaction

CSA/DD cross-correlated relaxation, separating structure and dynam
Kövér and Batta,150,137

and Curie spin relaxation, cross correlation between, effect of aniso- tr
magnetic susceptibility, Bertiniet al.,152,103

Disaccharide
glycosidic linkage in, conformation, double-quantum solid-state NM

Ravindranathanet al.,151,136
Displacements

spin, correlating, 2D PFG sequences VEXSY and SERPENT for, Bl¨umich
et al.,152,162

Distance measurements
19F–19F, in solids, Gilchristet al.,152,1
1H–1H, in deuterated peptide, Reifet al.,151,320

DNA
homonuclear proton couplings in, measurement based on cross-peak n

in CT-COSY, Wu and Bax,151,242
unlabeled, sugar puckering in, NMR experiment for analyzing, Iwah

Wojciak, and Clubb,153,262
Watson–Crick base pairs, characterization of hydrogen bond lengths by c

correlated relaxation, Riek,149,149
Domain orientation

multidomain proteins, estimation using rotational diffusion tensor dete
nation from relaxation data, Ghose, Fushman, and Cowburn,149,
204

DOSY
one-dimensional, qualitative spectrum based on single 1D NMR experim

Loening, Keeler, and Morris,153,103
Double pulsed-gradient spin-echo NMR

with stimulated echoes, and phase cycle scheme, Khrapitchev and Calla
152,259

Double-quantum buildup and decay curves
for crosslinked natural rubber samples, Wiesmathet al.,149,258
Double-quantum coherence
double-quantum excitation in MAS NMR by pulse-assisted rotational re

nance, Karlssonet al.,148,238
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Double-quantum coherence transfer
gradient-selected, localized spectral editing with, effects of slice-selec

excitation/refocusing, Lei and Dunn,150,17
Double-quantum excitation

in NMR of spinning solids, by pulse-assisted rotational resonance, Karls
et al.,148,238

Double-quantum filtered NMR
1H, quantification of lactate in muscle, Asllaniet al.,152,195
signals, in inhomogeneous magnetic fields, Wiesmathet al.,149,258

Double-quantum filtered spectroscopy
13C CSA measurements for peptide backbone dihedral angles in solid-s

NMR, Blanco and Tycko,149,131
Double-quantum filtration

effects of slice-selective excitation/refocusing, Lei and Dunn,150,17
under rotational-resonance MAS, in presence of large chemical shield

anisotropies, Bechmann, Helluy, and Sebald,152,14
Double-quantum MAS

DQ-DQ-MAS exchange NMR spectroscopy, Schnell, Watts, and Spiess,149,
90

Double-quantum NMR
1H–1H, in solid state under fast MAS, inverse detection and heteronucl

editing in, Schnellet al.,150,57
dipolar andJ-encoded DQ MAS spectra under rotational resonance, Fi

et al.,150,184
solid-state, analysis of conformation of glycosidic linkage in disaccharid

Ravindranathanet al.,151,136
Double resonance

enhancements of31P in solid-state NMR in high-field gradients, Gillies,
Newling, and Randall,151,235

Doubly rotating frame
spin–lattice relaxation in, rotating-frame analog of spin-locking and, Tabu

and Hatanaka,148,121
DREAM scheme

adiabatic dipolar recoupling in solid-state NMR, Verel, Ernst, and Meier,150,
81

Droplet size
in oil-in-water emulsions, measurement with NMR transverse relaxatio

Marcianiet al.,153,1
Dy3+

salts, relaxation enhancement of spin labels in membranes by, mechan
Livshits, Dzikovski, and Marsh,148,221

Dynamic NMR microscopy
gas-phase Poiseuille flow, Kaiseret al.,149,144

Dynamics
and structure, separating in CSA/DD cross-correlated relaxation, K¨ovér and

Batta,150,137

E

Echo acquisition
multiple echoes, in PFG NMR experiments, determination of velocity au

correlation functions by, Stapf,152,308
symmetric, for absolute-value display in solid-state NMR imaging, Mats

and Saito,149,103
Echo Fourier transformation

symmetric echo acquisition for absolute-value display in solid-state imagi
Matsui and Saito,149,103

Echo-planar imaging microscopy
one-shot velocimetry using, Han and Callaghan,148,349

Echo-planar spectroscopic imaging
in vivo 31P, of human calf muscle, Wilhelm and Bachert,149,126
so-
E.COSY-type spectra

improved measurement of3J(Hαi , Ni+1) coupling constants in H2O-dissolved
proteins, Löhret al.,153,75
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S3E-E.COSY methods for measurement of19F-associated scalar and dipol
coupling constants, Luy, Barchi, and Marino,152,179

Editorial
incorporation ofAdvances in Magnetic Resonance,149,159

Eigenvalues
in diffusion tensor MRI, analytical computation, Hasanet al.,152,41

Eigenvectors
in diffusion tensor MRI, analytical computation, Hasanet al.,152,41

Electrically detected magnetic resonance
resonance-field dependence, effects of exchange interaction, Fukuiet al.,

149,13
of silicon wafer, imaging, Satoet al.,153,113

Electron-nuclear double resonance (seeENDOR)
Electron spin echo

electron spin relaxation in pseudo-Jahn–Teller low-symmetry Cu(II) c
plexes in diaqua(L-aspartato)Zn(II)·H2O crystals, Hoffmannet al.,153,
92

vibronic Cu(H2O)6 complexes in Tutton salt crystals at low temperatur
dephasing relaxation of, Hoffmannet al.,153,56

Electron-spin-polarization pathways
p-benzosemiquinone, time-resolved EPR study, J¨ager and Norris,150,26

Electron spin relaxation
in pseudo-Jahn–Teller low-symmetry Cu(II) complexes in diaqua(L-aspartato)

Zn(II) ·H2O crystals, Hoffmannet al.,153,92
Electron spin relaxation time

measurements using RF-LODESR, and application in oximetry, Pangio
Nicholson, and Hutchison,149,74

triarylmethyl radicals in fluid solution, Yonget al.,152,156
Electron spin resonance (seeEPR)
Electron-Zeeman resolved EPR

principles and theoretical description, Eichel and Schweiger,152,276
Electrophoretic NMR

convection compensated, for detection of electrophoretic motion in pres
of bulk convective flows, He and Wei,150,126

Emulsification
fat, measurement with NMR transverse relaxation, Marcianiet al.,153,1

Encoding methods
for hyperpolarized noble gas MRI, signal-to-noise ratio comparison, Z

et al.,148,314
Encoding selection

phase cycle scheme for double PGSE NMR with stimulated ech
Khrapitchev and Callaghan,152,259

ENDOR
Q-band pulse EPR/ENDOR spectrometer, Gromovet al.,149,196
single-crystal57Fe Q-band ENDOR study of 4 iron–4 sulfur cluster in reduc

[4Fe–4S]1+ state, Moriaudet al.,153,238
site-selective, in exchange-narrowed regime of ESR in conducting so

Denningeret al.,148,248
spectra recorded at high magnetic fields and low temperature, effect o

relaxation, Epelet al.,148,388
EPR (see also specific types)

in conducting solids, exchange-narrowed regime of, site-selective ele
nuclear double resonance in, Denningeret al.,148,248

enhanced sensitivity from ferroelectric cavity insert, Nesmelov, Surek,
Thomas,153,7

horse spleen ferritin, temperature dependence of spectra, Wajnberget al.,153,
69

magnetically aligned phospholipid bilayers at 94 GHz, Mangelset al.,151,
253

mechanism of oxygen response in carbon-based sensors, Atsarkinet al.,149,
85

Q-band pulse EPR/ENDOR spectrometer, and implementation of adva

1D and 2D pulse EPR methodology, Gromovet al.,149,196

topical in vivo, bridged loop–gap S-band surface resonator for, Petryak
et al.,151,124
BJECT INDEX

r

m-

s,

lis,

nce

ao

es,

d

ids,

spin

tron

nd

ced

EPR imaging
in vivo, of distribution and metabolism of nitroxide radicals in human sk

Heet al.,148,155
topical in vivo, bridged loop–gap S-band surface resonator for, Petrya

et al.,151,124
EPR instrumentation

multifrequency pulsed EPR/ENDOR probe, Avdievich and Gerfen,153,178
EPR oximetry

high-spatial-resolution multi-site, Grinberg, Smirnov, and Swartz,152,247
EPR relaxation enhancement

spin labels in membranes by paramagnetic ion salts, mechanism, Livs
Dzikovski, and Marsh,148,221

Erythrocytes
mesoscopic magnetic field inhomogeneities, theory of induced FID NM

signal dephasing, Sukstanskii and Yablonskiy,151,107
Escherichia coli

heterologous protein in, selective labeling for NMR studies, Almeidaet al.,
148,142

ESEEM
demonstration of Q-band pulse EPR/ENDOR spectrometer, Gromovet al.,

149,196
properties of HYSCORE spin echo signal, Astashkin and Raitsimring,148,

379
ESR (seeEPR)
Exchange

role of exchangeable NH protons in creatine for magnetic coupling of crea
methyl protons in muscle, Kruiskamp and Nicolay,149,8

Exchange interaction
and resonance-field dependence in electrically detected magnetic reson

Fukuiet al.,149,13
Exchange spectroscopy

DQ-DQ-MAS exchange NMR spectroscopy, Schnell, Watts, and Spiess,149,
90

Excitation
broadband stochastic microwave, high-field/high-frequency Fourier tra

form EPR using, Fuhs, Prisner, and M¨obius,149,67
spin-state-selective, in selective 1D inverse NMR experiments, Parella

Belloc,148,78
Excitation bandwidth

large, achievement in high-resolution spectra at high field, NMR instrum
tation for, Luchinatet al.,150,161

Excitation and detection
circular polarization, in14N NQR, Lee, Robert, and Lathrop,148,355

Excitation/refocusing
slice-selective, effects in localized spectral editing with gradient-selected

coherence transfer, Lei and Dunn,150,17
Excitation sculpting

Hadamard, and application in NOESY1D experiments, Krishnamurthy,153,
144

improved resolution using selectively shifted pulses, Krishnamurthy,153,124
Exocyclic angle

from 13C chemical shift data of RNA nucleosides and nucleotides, Ebrah
et al.,150,1

Exorcycle
in noise reduction in quadrupolar echo spectra at short echo times, Fur´o and

Hedin,152,214
Extended Fourier transform

for 2D spectral estimation, Armstrong and Mandelshtam,153,22

F

ov

19F
associated scalar and dipolar coupling constants, S3E-E.COSY methods for

measurement of, Luy, Barchi, and Marino,152,179
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cross-correlated relaxation measurements for fluorinated ligand–recept
teractions, Peng,153,32

intermolecular1H{19F} NOEs in fluoroalcohol-induced conformations o
peptides and proteins, Martinez and Gerig,152,269

measurement of interfluorine distances in solids, Gilchristet al.,152,1
PFG spin echo NMR with homonuclear decoupling, anisotropic diffus

tensor measurement using CSA, Dvinskikh and Fur´o, 148,73
Faraday induction

near-field, and quantum origins of free induction decay signal and spin n
Hoult and Ginsberg,148,182

Fast-field-cycling applications
magnet design with highB0 homogeneity for, Lipset al.,149,22

Fast magic-angle spinning
high-resolution1H NMR, review, Schnell and Spiess,151,153
1H–15N correlation and1H–1H DQ NMR under, inverse detection and he

eronuclear editing in, Schnellet al.,150,57
in the limit of, recoupled polarization-transfer methods for solid-st

1H–13C heteronuclear correlation in, Saalw¨achter, Graf, and Spiess
148,398

slow down of13C spin diffusion in organic solids by, CODEX NMR study
Reichert, Bonagamba, and Schmidt-Rohr,151,129

total through-bond correlation spectroscopy, Hardy, Verel, and Meier,148,
459

Fast rotating-frame experiments
improving resolution in, Casanova, Robert, and Pusiol,151,85

Fast rotation
ramped-speed cross-polarization MAS NMR, Samoson, Tuherm, and

149,264
Fat emulsification

measurement with NMR transverse relaxation, Marcianiet al.,153,1
Fe(III)

doped kaolin clay, NMR relaxation and diffusion measurements
Valckenborg, Pel, and Kopinga,151,291

57Fe
single-crystal57Fe Q-band ENDOR study of 4 iron–4 sulfur cluster in reduc

[4Fe–4S]1+ state, Moriaudet al.,153,238
Fe3+

salts, relaxation enhancement of spin labels in membranes by, mecha
Livshits, Dzikovski, and Marsh,148,221

Ferritin
horse spleen, ferromagnetic resonance: core blocking and surface ord

temperatures, Wajnberget al.,153,69
Ferroelectric cavity insert

enhanced EPR sensitivity from, Nesmelov, Surek, and Thomas,153,7
Ferromagnetic resonance

horse spleen ferritin, core blocking and surface ordering temperatu
Wajnberget al.,153,69

FID (seeFree induction decay)
Field-cycling NMR

fast-field-cycling applications, magnet design with highB0 homogeneity for,
Lips et al.,149,22

Field mapping
high-precision mapping of magnetic field using harmonic function mean va

property, Li and Leigh,148,442
Filtering

approach to solvent peak suppression in MRS, critical review, Coronet al.,
152,26

Fitting
convolution-based, high-spatial-resolution multi-site EPR oximetry us

Grinberg, Smirnov, and Swartz,152,247
nonlinear metabolic changes, and time averaging, Simond, Bendahan

Cozzone,149,1

Fitting parameters

constraining, modeling magnetization transfer using, Ceckler, Maneval,
Melkowits,151,9
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Flavodoxin
water-dissolved, improved measurement of3J(Hαi , Ni+1) coupling constants

in, Löhret al.,153,75
Flow

angular, in toroid cavity probes, Trautneret al.,151,284
blood, NMR study, Hanet al.,152,87
bulk convective, convection compensated electrophoretic NMR in pres

of, He and Wei,150,126
slow, microscopic imaging: STE PFG TSE pulse sequence, Scheenenet al.,

151,94
system undergoing, velocity autocorrelation functions by multiple data

quisition in PFG NMR in, Stapf,152,308
Fluid solution

triarylmethyl radicals in, electron spin relaxation, Yonget al.,152,156
Fluorine

fluorinated ligand–receptor interactions, cross-correlated19F relaxation mea-
surements for study of, Peng,153,32

Fluoroalcohol
induced conformations of peptides/proteins, intermolecular1H{19F} NOEs

in studies of, Martinez and Gerig,152,269
Fourier transform

extended FT for 2D spectral estimation, Armstrong and Mandelshtam,153,
22

Fourier-transform EPR
demonstration of Q-band pulse EPR/ENDOR spectrometer, Gromovet al.,

149,196
high-field/high-frequency, using broadband stochastic microwave excita

Fuhs, Prisner, and M¨obius,149,67
Free induction decay

FID NMR signal dephasing induced by mesoscopic magnetic field inho
geneities in biological systems, theory of, Sukstanskii and Yablons
151,107

quantum origins of, Hoult and Ginsberg,148,182
Free radicals

nitroxide, distribution and metabolism in human skin,in vivo EPR imaging,
Heet al.,148,155

Frequency domain
modifiedJ doubling in, measurement of spin–spin splittings by, deconvo

tion and, Garza-Garc´ıa, Ponzanelli-Vel´azquez, and del R´ıo-Portilla,148,
214

Frequency shift
and angular flow in toroid cavity probes, Trautneret al.,151,284

Frequency sweep
review of adiabatic principles and methods to create adiabatic pu

Garwood and DelaBarre,153,155

G

69Ga
β-Ga2O3, electron nuclear double resonance in exchange-narrowed re

of ESR, Denningeret al.,148,248
71Ga
β-Ga2O3, electron nuclear double resonance in exchange-narrowed re

of ESR, Denningeret al.,148,248
Gallium oxide

ESR, electron nuclear double resonance in exchange-narrowed re
Denningeret al.,148,248

Gas-phase NMR microscopy
dynamic, xenon gas undergoing Poiseuille flow, Kaiseret al.,149,144

Gelatin capsule
T1 relaxation time of laser-polarized129Xe gas in, size dependency and wa

effect, Fujiwaraet al.,150,156
and
Glass bulb

T1 relaxation time of laser-polarized129Xe gas in, size dependency and wall
effect, Fujiwaraet al.,150,156
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Gliosarcoma
9L, subcutaneously implanted, TQ-filtered23Na NMR in rat in presence of

TmDOTP5−, Winter and Bansal,152,70
Glucan

osmoregulated periplasmic,Ralstonia solanacearum, in vivodetection by HR
MAS NMR, Wieruszeskiet al.,151,118

Glucose metabolites imaging
proton MRI of13C distribution byJ and chemical-shift editing, Casieriet al.,

153,117
Glutamine

mammalian brain,13C–15N coupling, in vivo observation, Kanamori and
Ross,153,193

Glycine
13C, 15N-labeled, MAS NMR, double-quantum excitation by pulse-assist

rotational resonance, Karlssonet al.,148,238
Glycosidic angle

from 13C chemical shift data of RNA nucleosides and nucleotides, Ebrah
et al.,150,1

Glycosidic linkage
in disaccharide, conformation of, double-quantum solid-state NM

Ravindranathanet al.,151,136
Gradient calibration

accurate measurement of translational diffusion coefficients, Damberg, Ja
and Gräslund,148,343

Gradient modified spin echo
improved spin-echo-edited NMR diffusion measurements, Otto and Lar

153,273
Gradient pulses

and radiofrequency pulses, rotor synchronization in high-resolution M
NMR, Wieruszeskiet al.,152,95

Gradients
high-field,31P solid-state NMR in, Gillies, Newling, and Randall,151,235

H

1H
crosslinked natural rubber, dipolar andJ-encoded DQ MAS spectra unde

rotational resonance, Filipet al.,150,184
1H–1H MAS correlation spectroscopy and distance measurements in deu

ated peptide, Reifet al.,151,320
1H–15N correlation and1H–1H DQ NMR under fast MAS, inverse detection

and heteronuclear editing in, Schnellet al.,150,57
1H spectroscopy without solvent suppression, Claytonet al.,153,203
improved measurement of15N–{1H}NOEs in presence of H(N)-water proton

chemical exchange, Idiyatullin, Daragan, and Mayo,153,138
indirect detection, sensitivity-enhanced static15N NMR of solids by, Hong

and Yamaguchi,150,43
measurement of homonuclear proton couplings from regular 2D COSY sp

tra, Delaglio, Wu, and Bax,149,276
medium- and long-distance1H–13C heteronuclear correlation NMR in solids

Yao, Schmidt-Rohr, and Hong,149,139
MRI, of 13C distribution, byJ and chemical-shift editing, Casieriet al.,153,

117
natural abundance1H NMR, indirect detection in solids with multiple cross

polarization periods, Khitrin and Fung,152,185
solid-state1H–13C heteronuclear correlation in the limit of fast MAS, recou

pled polarization-transfer methods for, Saalw¨achter, Graf, and Spiess
148,398

2H
dephased REDOR, carbon-observed, effects of nondilute spin pairs: pep

torsion angle measurements, Sacket al.,148,104
indirect NMR detection in solids with multiple cross-polarization period
Khitrin and Fung,152,185
residual2H quadrupolar couplings in weakly aligned carbohydrates, Kjellbe

and Homans,151,90
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stimulated-echo-type2H PGSE NMR, diffusion measurement in liquid crys
tal, Dvinskikhet al.,153,83

Hadamard spectroscopy
in excitation sculpting approach, Krishnamurthy,153,144

Harmonic function
mean value property, high-precision mapping of magnetic field using, Li a

Leigh,148,442
Hartmann–Hahn transfer

homonuclear
COIN TACSY experiments, Carlomagno, Prasch, and Glaser,149,52
optimized homonuclear Carr–Purcell-type dipolar mixing sequenc

Krameret al.,149,58
H(CA)CON

triple-resonance assignment experiments, use of carbonyl chemical sh
relieve degeneracies in, Sayers and Torchia,153,246

Heisenberg spin exchange
and relaxation enhancement of spin labels in membranes by paramag

ion salts, Livshits, Dzikovski, and Marsh,148,221
Hermitian operator basis set

complete, for any spin quantum quantum number, Allard and H¨ard, 153,
15

Heterogeneous media
genuine diffusivities in, determination with stimulated echo PFG NM

Vasenkovet al.,149,228
Heterogeneous system

water flow and distribution in, MRI-based D2O/H2O-contrast method for
study of, Ilvonenet al.,149,36

Heterologous protein
in Escherichia coli,selective labeling for NMR studies, Almeidaet al.,148,

142
Heteronuclear correlation

single-quantum (seeHSQC)
solid-state1H–13C, in the limit of fast MAS, recoupled polarization-transfe

methods for, Saalw¨achter, Graf, and Spiess,148,398
through-bond HSQC in solid-state NMR, and comparison to other throu

bond and through-space experiments, Lesage and Emsley,148,449
Heteronuclear correlation NMR

medium- and long-distance1H–13C, in solids, Yao, Schmidt-Rohr, and Hong
149,139

through-bond, of sugar and base protons in unlabeled nucleic acids, P
153,223

Heteronuclear editing
and inverse detection, in1H–15N correlation and1H–1H DQ NMR in solid

state under fast MAS, Schnellet al.,150,57
Heteronuclear local field spectroscopy

HCCH-2Q-HLF, analysis of conformation of glycosidic linkage in disacch
ride, Ravindranathanet al.,151,136

Heteronuclear multiple-bond correlation
sensitivity enhancement of 2D experiment for long-range coupling consta

Cicero, Barbato, and Bazzo,148,209
Heteronuclear NMR

spectra, probe design for acquisition from multiple spectra, Zhang, Swee
and Webb,153,254

through-bond correlation of sugar and base protons in unlabeled nucleic a
Phan,153,223

Heteronuclear shift correlation
simultaneously detected, through multiple and single bonds: HMSC, Bur

Schorn, and Bigler,148,88
two-dimensional pulse sequence forT∗2 measurement of protons in13C iso-

topomers, Lambert, Haiber, and Herzog,150,175
Hexahydro-1,3,5-trinitro-1,3,5-triazine

circular polarization excitation and detection of14N NQR signals, Lee, Robert,
rg
and Lathrop,148,355

Higher-rank multipoles
effects on relaxation ofI= 3 spin system, Noselet al.,150,178
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High field
and low temperature, ENDOR spectra recorded at, effect of spin relaxa

Epelet al.,148,388
NMR instrumentation to achieve excitation of large bandwidths in hi

resolution spectra at, Luchinatet al.,150,161
one-micrometer-resolution NMR microscopy, Leeet al.,150,207

High-field EPR
Fourier-transform EPR at 3.4 T/95 GHz using broadband stochastic

crowave excitation, Fuhs, Prisner, and M¨obius,149,67
magnetically aligned phospholipid bilayers at 94 GHz, Mangelset al.,151,

253
High-field gradients

31P solid-state NMR in, Gillies, Newling, and Randall,151,235
High-field NMR

in liquids, improved broadband inversion performance for, Smith, Hu,
Shaka,151,269

High-frequency EPR
Fourier-transform EPR at 3.4 T/95 GHz using broadband stochastic

crowave excitation, Fuhs, Prisner, and M¨obius,149,67
High gradient field

one-micrometer-resolution NMR microscopy, Leeet al.,150,207
High-intensity pulsed field gradients

ultra-high-intensity, for NMR spectroscopy, generation and applicat
Galvosaset al.,151,260

High magnetic field
one-micrometer-resolution NMR microscopy, Leeet al.,150,207

High-resolution MAS NMR
in vivo detection of cyclic osmoregulated periplasmic glucan inRalstonia

solanacearum,Wieruszeskiet al.,151,118
rotor synchronization of RF and gradient pulses in, Wieruszeskiet al.,152,

95
High-resolution NMR

analytical solution to Lipari–Szabo model, with reduced spectral density
proximation, Renner, Moroder, and Holak,151,32

at high field, excitation of large bandwidths in spectra, NMR instrumenta
for, Luchinatet al.,150,161

HLSVD method
removal of residual water signal by, optimization, Cabaneset al.,150,116

HMQC
and COSY, multiple-coil probe design for acquisition of spectra from mult

samples, Zhang, Sweedler, and Webb,153,254
HMSC

simultaneously detected heteronuclear shift correlation through multiple
single bonds, Burger, Schorn, and Bigler,148,88

HNCA
sequential, NMR pulse sequence for protein backbone assignment, Me

and Sørensen,150,100
HNCACB

sequential, protein NMR pulse sequence, Meissner and Sørensen,151,328
HOHAHA

COIN TACSY experiments, Carlomagno, Prasch, and Glaser,149,52
Homogeneous master equation

complete Hermitian operator basis set for any spin quantum number, A
and Härd,153,15

Homonuclear couplings
limits of measurements for larger proteins, extension:J-modulated TROSY

experiment, K¨ovér and Batta,151,60
proton, measurement based on cross-peak nulling in CT-COSY, Wu and

151,242
Homonuclear dipolar decoupling

19F PGSE NMR with, measurement of anisotropic diffusion tensor meas
ment using CSA, Dvinskikh and Fur´o, 148,73
Homonuclear NMR spectra
probe design for acquisition from multiple spectra, Zhang, Sweedler,

Webb,153,254
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HSQC
detection of natural abundance15N through31P using pulsed-field gradients

Carbajo and L´opez-Ortiz,148,165
1H–15N, in solid state under fast MAS, inverse detection and heteronuc

editing in, Schnellet al.,150,57
improved resolution using selectively shifted pulses, Krishnamurthy,153,

124
MUSIC-based experiments, amino acid type-selective1H–15N correlations

aromatic residues, Schubert, Oschkinat, and Schmieder,153,186
MUSIC combined with selective pulses and tuned delays, Schub

Oschkinat, and Schmieder,148,61
15N, linewidth-resolved: 3D method to measure15NT1 andT2 from linewidths,

Heikkinen and Kilpeläinen,151,314
NMR experiments for measuring dipolar couplings in asparagine and

tamine side chains, Permi,153,267
simplified 2D13Cα-coupled15N SE–HSQC spectrum, measurement of1JNCα

and2JNCα from, Heikkinen, Permi, and Kilpel¨ainen,148,53
through-bond, in solid-state NMR, and comparison to other through-b

and through-space experiments, Lesage and Emsley,148,449
Hydrogen bonds

improved measurement of3J(Hαi , Ni+1) in H2O-dissolved proteins, L¨ohr
et al.,153,75

lengths, in Watson–Crick base pairs, characterization by cross-correlate
laxation, Riek,149,149

Hyperbolic secant pulses
with controlled offsets and delays: water suppression schemes WASHCO

Starčuket al.,152,168
Hyperpolarized noble gas MRI

encoding methods for, signal-to-noise ratio comparison, Zhaoet al.,148,314
HYSCORE

demonstration of Q-band pulse EPR/ENDOR spectrometer, Gromovet al.,
149,196

spin echo signal, properties of, Astashkin and Raitsimring,148,379

I

Images
from coil arrays with reactive cross-talk at 1.5 T, differential shading artif

in, spatial dependence, Tropp and Schirmer,151,146
Imaging

bone, using long echo-train summation, and high-field gradient31P solid-state
NMR, Gillies, Newling, and Randall,151,235

electrically detected magnetic resonance of silicon wafer, Satoet al.,153,113
in vivoEPR

distribution and metabolism of nitroxide radicals in human skin, Heet al.,
148,155

topical, bridged loop–gap S-band surface resonator for, Petryakovet al.,
151,124

solid-state NMR, symmetric echo acquisition for absolute-value display
Matsui and Saito,149,103

transverse relaxation times, by RF field gradients: solvent permeation
polymeric materials, Malveau, Grandclaude, and Canet,150,214

Indirect detection
1H, sensitivity-enhanced static15N NMR of solids by, Hong and Yamaguchi

150,43
2H NMR, in solids, with multiple cross-polarization periods, Khitrin an

Fung,152,185
Inhomogeneity

B0, magnet design minimizing, for fast-field-cycling NMR applications, Li
et al.,149,22

magnetic field, in biological systems, theory of FID NMR signal dephas
and
induced by, Sukstanskii and Yablonskiy,151,107

RF, effect on heteronuclear dipolar recoupling under MAS in SFAM and
REDOR, Nishimura, Fu, and Cross,152,227
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Inhomogeneous fields
improved performance of Carr–Purcell sequences with composite pu

Hürlimann,152,109
Inhomogeneous magnetic fields

double-quantum-filtered NMR signals in, Wiesmathet al.,149,258
nutation spin echoes after two inhomogeneous RF pulses in, diffusion m

surements using, Scharfenecker Ardelean, and Kimmich,148,363
Integrated microscope

confocal and magnetic resonance, for cellular research, Windet al.,147,371,
erratum,151,347

Intermolecular dipolar fields
intermolecular MQ coherence pumping efficiency in solution NMR, Zha

et al.,148,200
Intermolecular multiple-quantum coherences

phase encoding of, MR imaging with, Velan, Narasimhan, and Jacobs,152,
189

pumping efficiency in solution NMR, experiment, Zhanget al.,148,200
Internal coordinates

for molecular dynamics and minimization in structure determinatio
refinement, Schwieters and Clore,152,288

Internal magnetic field gradients
genuine diffusivities by stimulated echo PFG NMR in heterogeneous me

with, Vasenkovet al.,149,228
Inverse detected NMR spectra

probe design for acquisition from multiple spectra, Zhang, Sweedler,
Webb,153,254

Inverse detection
and heteronuclear editing, in1H–15N correlation and1H–1H DQ NMR in

solid state under fast MAS, Schnellet al.,150,57
Inversion

improved broadband inversion performance for NMR in liquids, Smith, H
and Shaka,151,269

In vivoecho-planar spectroscopic imaging
31P, of human calf muscle, Wilhelm and Bachert,149,126

In vivoEPR
at 650 MHz, automatic coupling control of loop–gap resonator by varia

capacitor attached coupling coil for, Yokoyamaet al.,149,29
electron spinT2 measurements using RF-LODESR and application in oxim

try, Pangiotelis, Nicholson, and Hutchison,149,74
minimizing sample motion noise in, resonator with automatic tuning a

coupling for, Heet al.,149,218
topical, bridged loop–gap S-band surface resonator for, Petryakovet al.,151,

124
In vivoNMR
γ -aminobutyric acid detection by longitudinal scalar order difference editi

de Graaf and Rothman,152,124
high-resolution MAS, detection of cyclic osmoregulated periplasmic gluc

in Ralstonia solanacearum,Wieruszeskiet al.,151,118
31P, correcting data for partial saturation, neglecting chemical excha

effects in, Ouwerkerk and Bottomley,148, 425; comment and reply,
149,251, 282;erratum,151,347

triple-quantum-filtered23Na, of subcutaneous gliosarcoma in presence
TmDOTP5− in rat, Winter and Bansal,152,70

In vivospectroscopy
two-dimensional homonuclear correlation spectroscopy, two-voxel local

tion sequence for, Delmaset al.,149,119
Iron(III)

doped kaolin clay, NMR relaxation and diffusion measurements
Valckenborg, Pel, and Kopinga,151,291

Iron–sulfur proteins
4 iron–4 sulfur cluster in [4Fe–4S]1+ state, single-crystal57Fe Q-band

ENDOR, Moriaudet al.,153,238

Isotope filter

NMR experiment for analyzing sugar puckering in unlabeled DNA usin
Iwahara, Wojciak, and Clubb,153,262
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Isotopomers
13C, T∗2 measurement of protons in, 2D pulse sequence for, Lambert, Ha

and Herzog,150,175
Iterative lineshape analysis

quadrupolar echo spectra of damped CD3 quantum rotor, Szyma´nski et al.,
148,277

J

Jahn–Teller effect
pseudo-Jahn–Teller low-symmetry Cu(II) complexes in diaqua(L-aspartato)

Zn(II) ·H2O crystals, electron spin relaxation in, Hoffmannet al.,153,
92

J coupling
13C–15N, in mammalian brain,in vivoobservation, Kanamori and Ross,153,

193
deconvolution and measurement of spin–spin splittings by modifiedJ dou-

bling in frequency domain, Garza-Garc´ıa, Ponzanelli-Vel´azquez, and de
Rı́o-Portilla,148,214

dipolar andJ-encoded DQ MAS spectra under rotational resonance, F
et al.,150,184

heteronuclear long-range, sensitivity enhancement of 2D experimen
Cicero, Barbato, and Bazzo,148,209

homonuclear
J-modulated TROSY experiment for larger proteins, K¨ovér and Batta,151,

60
homonuclear1H–1H, measurement

based on cross-peak nulling in CT-COSY, Wu and Bax,151,242
from regular 2D COSY spectra, Delaglio, Wu, and Bax,149,276

3J(Hαi , Ni+1) in H2O-dissolved proteins, improved measurement, L¨ohret al.,
153,75

1JNCα and 2JNCα , measurement from simplified 2D13Cα-coupled 15N
SE–HSQC spectrum, Heikkinen, Permi, and Kilpel¨ainen,148,53

proton–carbon coupling constants, determination: spin-state-selective e
tion in selective 1D inverse NMR experiments, Parella and Belloc,148,
78

and quantification of lactate in muscle using double-quantum filtered1H
NMR, Asllani et al.,152,195

S3E-E.COSY methods for measurement of19F-associated scalar and dipol
coupling constants, Luy, Barchi, and Marino,152,179

spectral editing in solid-state NMR using scalar multiple quantum filt
Sakellariou, Lesage, and Emsley,151,40

spin–spin, small, accurate measurement in partially aligned molec
Brutscher,151,332

J doubling
modified, in frequency domain, measurement of spin–spin splittings by

convolution and, Garza-Garc´ıa, Ponzanelli-Vel´azquez, and del R´ıo-
Portilla,148,214

J editing
and chemical-shift editing, proton MRI of13C distribution by, Casieriet al.,

153,117
J modulation

NMR experiment for analyzing sugar puckering in unlabeled DNA usi
Iwahara, Wojciak, and Clubb,153,262

K

Kaolin clay
iron(III)-doped, NMR relaxation and diffusion measurements

Valckenborg, Pel, and Kopinga,151,291
g,
KTaO3

crystal, ferroelectric cavity insert made from, enhanced EPR sensitivity using,
Nesmelov, Surek, and Thomas,153,7
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Labeling
selective, heterologous protein inEscherichia colifor NMR studies, Almeida

et al.,148,142
Lactate

in muscle, quantification using double-quantum filtered1H NMR, Asllani
et al.,152,195

signal loss, and spatial dependence, in PRESS localized1H NMR spec-
troscopy, Jung, Bunse, and Lutz,152,203

Lanthanide complex
TmDOTA−: sensitive probe for MR thermometryin vivo, Zuo, Mahmood,

and Sherry,151,101
Laser-polarized noble gas

129Xe, relaxation behavior, Fujiwaraet al.,150,156
Ligand–receptor interactions

fluorinated ligand, cross-correlated19F relaxation measurements for study o
Peng,153,32

Linear response
delayed-focus pulses optimized using simulated annealing, Shen,149,

234
Linear solvation shift relationships

solvent effects on17O chemical shifts in methyl formate, de Kowalewsk
et al.,148,1

Linewidth
-resolved15N HSQC: 3D method to measure15N T1 andT2 from linewidths,

Heikkinen and Kilpeläinen,151,314
Lipari–Szabo model

analytical solution of, based on reduced spectral density approxima
Renner, Moroder, and Holak,151,32

Li3P7(monoglyme)3
solid, bond-shift rearrangement in,31P MAS NMR study, J¨ageret al.,153,

227
Liquid crystals

cholesteric phase of filamentous bacteriophagefd, characterization for mo-
lecular alignment, Barrientos, Louis, and Gronenborn,149,
154

dense cholesteric, DNA fragments in water, NMR of spinI= 3/2 sodium in,
van der Maarelet al.,151,298

diffusion coefficients by2H stimulated-echo-type PGSE NMR, Dvinskikh
et al.,153,83

dilute medium, weakly aligned carbohydrates in, residual2H quadrupolar
couplings, Kjellberg and Homans,151,90

two-dimensional dynamic-director13C NMR, McElheny, Zhou, and
Frydman,148,436

unoriented, measurement of anisotropic diffusion tensor by exploiting ch
ical shift anisotropy:19F PGSE NMR with homonuclear decoupling
Dvinskikh and Fur´o, 148,73

Liquids
adiabatic TOCSY MAS in, Kupˇce, Keifer, and Delepierre,148,115
high-field NMR in, improved broadband inversion performance for, Smi

Hu, and Shaka,151,269
structured liquid-state samples, imaging the long-range dipolar field

Bowtell, Gutteridge, and Ramanathan,150,147
Liquid-state NMR

accurate measurement of small spin–spin couplings in partially aligned m
cules, Brutscher,151,332

Localization
two-voxel sequence, forin vivo 2D homonuclear correlation spectroscop

Delmaset al.,149,119
Localized NMR spectroscopy

1H, PRESS, lactate signal loss and spatial dependence in, Jung, Bunse

Lutz, 152,203

water modeled signal removal and data quantification using time-scale pos
quisition, Serraiet al.,149,45
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Localized proton spectroscopy
STEAM, of human brain, optimization of residual water signal removal

HLSVD, Cabaneset al.,150,116
LOD EPR

improved instrumentation and new pulse schemes, Granwehr, Forrer
Schweiger,151,78

magnetometer, for wide-range measurements of low fields, Yokoyamaet al.,
150,194

radiofrequency, electron spin relaxation time measurements using, and a
cation to oximetry, Pangiotelis, Nicholson, and Hutchison,149,
74

Logic gates
and Deutsch–Jozsa quantum algorithm, implementation by 2D N

using spin- and transition-selective pulses, Maheshet al.,148,95
Long echo-train summation

imaging bone using, and high-field gradient31P solid-state NMR, Gillies,
Newling, and Randall,151,235

Longitudinally detected ESR (seeLOD EPR)
Longitudinal relaxation (seeSpin–lattice relaxation)
Longitudinal scalar order

difference editing, detection ofγ -aminobutyric acid by, de Graaf and
Rothman,152,124

Loop–gap resonator
automatic coupling control by variable capacitor attached coupling coil,

EPR measurements at 650 MHz, Yokoyamaet al.,149,29
bridged loop–gap S-band surface resonator for topical EPR spectros

Petryakovet al.,151,124
Low fields

LODESR magnetometer for wide-range measurements of, Yokoyamaet al.,
150,194

Low-power water suppression
by hyperbolic secant pulses with controlled offsets and delays, Starˇcuket al.,

152,168
Low-temperature studies

ENDOR spectra at high magnetic fields in, effect of spin relaxation, E
et al.,148,388

strategy for NMR observation of half-integer quadrupolar nuclei in dilu
environments, Lipton, Sears, and Ellis,151,48

Lysozyme
fluoroalcohol-induced conformations, intermolecular1H19F NOEs in studies

of, Martinez and Gerig,152,269
in solution, water molecules strongly bound to, characterization by trip

quantum-filtered17O NMR, Lehoux, Krzystyniak, and Baguet,148,
11

M

Magic-angle spinning
adiabatic TOCSY, in liquids, Kupˇce, Keifer, and Delepierre,148,115
13C, under moderately fast spinning conditions, spectral editing in, De

and Frydman,148,327
CP, analysis of dependence of13C chemical shifts on conformations of RNA

nucleosides and nucleotides, Ebrahimiet al.,150,1
dipolar andJ-encoded DQ MAS spectra under rotational resonance, F

et al.,150,184
double-quantum double-quantum MAS exchange NMR spectrosc

Schnell, Watts, and Spiess,149,90
double-quantum excitation by pulse-assisted rotational resonance, Kar

et al.,148,238
double-quantum-filtered rotational-resonance, in presence of large che

shielding anisotropies, Bechmann, Helluy, and Sebald,152,14
tac-
fast (seeFast magic-angle spinning)
1H–1H MAS correlation spectroscopy in deuterated peptide, Reifet al.,151,

320
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high-resolution
in vivodetection of cyclic osmoregulated periplasmic glucan inRalstonia

solanacearum,Wieruszeskiet al.,151,118
rotor synchronization of RF and gradient pulses in, Wieruszeskiet al.,152,

95
magnetization loss during TOCSY experiments under, role of radialB1 inho-

mogeneities, Piottoet al.,149,114
measurement of interfluorine distances in solids, Gilchristet al.,152,1
multiple-quantum (seeMultiple-quantum MAS NMR)
31P, study of bond-shift rearrangement in solid Li3P7(monoglyme)3, Jäger

et al.,153,227
radial-field sidebands in, Tekely and Goldman,148,135
ramped-speed cross polarization, Samoson, Tuherm, and Past,149,264

Magic angle turning
slow, dipolar dephasing method for, Huet al.,152,7

Magic echo
application to liquid crystal of diffusion measurement by2H stimulated-echo-

type PGSE NMR, Dvinskikhet al.,153,83
symmetric echo acquisition for absolute-value display in solid-state imag

Matsui and Saito,149,103
Magnet design

with highB0 homogeneity for fast-field-cycling NMR applications, Lipset al.,
149,22

Magnetic coupling
creatine methyl protons in skeletal muscle, role of exchangeable NH pro

Kruiskamp and Nicolay,149,8
Magnetic field gradient

nonuniform, one-dimensional DOSY using, Loening, Keeler, and Mor
153,103

Magnetic field inhomogeneities
mesoscopic, in biological systems, theory of FID NMR signal dephas

induced by, Sukstanskii and Yablonskiy,151,107
Magnetic fields

cerium(III)-substituted calbindin D9k, self-orientation in, solution structur
calculation through, Bertiniet al.,148,23

circularly polarized RF, for spin-1 NQR, Miller, Suits, and Garroway,151,
228

inhomogeneous
double-quantum-filtered NMR signals in, Wiesmathet al.,149,258
nutation spin echoes after two inhomogeneous RF pulses in, diffu

measurements using, Scharfenecker Ardelean, and Kimmich,148,363
long-range dipolar, imaging in structured liquid-state samples, Bow

Gutteridge, and Ramanathan,150,147
low, LODESR magnetometer for wide-range measurements of, Yokoy

et al.,150,194
Magnetic relaxation dispersion

proton, measurement of molecular oxygenT1 in solutions, Tenget al.,148,
31

Magnetic resonance (seeEPR;In vivoEPR; NMR)
Magnetic resonance imaging

continuous-wave, of shortT2 materials, Davieset al.,148,289
diffusion tensor, eigenvalues and eigenvectors in, analytical computa

Hasanet al.,152,41
D2O/H2O-contrast method based on, to study water flow and distributio

heterogeneous systems, Ilvonenet al.,149,36
1H, of 13C distribution, byJ and chemical-shift editing, Casieriet al.,153,

117
hyperpolarized noble gas, encoding methods for, signal-to-noise ratio

parison, Zhaoet al.,148,314
long-range dipolar field in structured liquid-state samples, Bowt

Gutteridge, and Ramanathan,150,147
with phase encoding of intermolecular multiple quantum coherences, V
Narasimhan, and Jacobs,152,189
theory of FID NMR signal dephasing induced by magnetic field inhom

geneities, Sukstanskii and Yablonskiy,151,107
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Magnetic resonance microscopy
integrated with confocal microscopy, for cellular research, Windet al.,147,

371,erratum,151,347
Magnetic resonance thermometry

sensitive probe forin vivouse: TmDOTA−, Zuo, Mahmood, and Sherry,151,
101

Magnetic susceptibility
anisotropic, effect on cross correlation between dipole–dipole interaction

Curie spin relaxation, Bertiniet al.,152,103
difference between olive oil and water: fat emulsification measuremen

EPIT2 relaxometry, Marcianiet al.,153,1
iron(III)-doped kaolin clay, Valckenborg, Pel, and Kopinga,151,291

Magnetization
iron(III)-doped kaolin clay, Valckenborg, Pel, and Kopinga,151,291
loss during TOCSY experiments under MAS, role of radialB1 inhomo-

geneities, Piottoet al.,149,114
selective storage in strongly relaxing spin systems, Kilfoil and Callagh

150,110
Magnetization transfer

modeling using three-pool model and constraining fitting parameters, Cec
Maneval, and Melkowits,151,9

Magnetization transfer NMR spectroscopy
recovery of underwater resonances by (RECUR-NMR), Liuet al.,153,133

Magnetometer
LODESR, for wide-range measurements of low fields, Yokoyamaet al.,150,

194
Maximum likelihood

method for determiningDPQ
a andR for sets of dipolar coupling data, Warre

and Moore,149,271
Mean value property

harmonic function, high-precision mapping of magnetic field using, Li a
Leigh,148,442

Membrane protein
PISEMA powder patterns and PISA wheels, Dennyet al.,152,217

Membranes
model

magnetically aligned phospholipid bilayers, EPR spectroscopy at 94 G
Mangelset al.,151,253

partially oriented, simultaneous determination of orientational and or
parameter distributions from NMR spectra, Sterninet al.,149,110

spin labels in, relaxation enhancement by paramagnetic ion salts, mecha
Livshits, Dzikovski, and Marsh,148,221

Metabolic changes
nonlinear, fitting of, and time averaging, Simond, Bendahan, and Cozz

149,1
Metabolism

nitroxide radicals in human skin,in vivoEPR imaging, Heet al.,148,155
Metabolite concentrations

measurement inin vivo NMR: comment on Ouwerkerk and Bottomle
(J. Magn. Reson.,148, pp. 425–435, 2001), Spencer, Fishbein, a
Galban, and reply,149,251, 282;erratum,151,347

Metallocenes
paramagnetic, solid-state NMR, Heise, K¨ohler, and Xie,150,198

Methyl formate
17O chemical shifts in, solvent effects, de Kowalewskiet al.,148,1

25Mg
NMR observation in dilute environments, Lipton, Sears, and Ellis,151,48

Micron resolution
one-micrometer-resolution NMR microscopy, Leeet al.,150,207

Microscopic imaging
slow flow and diffusion: STE PFG TSE pulse sequence, Scheenenet al.,151,

94
o-
Microscopy

echo planar imaging, one-shot velocimetry using, Han and Callaghan,148,
349
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Microwave bridge
broadband stochastic, high-field/high-frequency Fourier transform EPR

ing, Fuhs, Prisner, and M¨obius,149,67
Microwave-induced delayed phosphorescence

determination of relative triplet sublevel populating rates during optical pu
ing using ODMR, Ozarowski and Maki,148,419

Minimization
in structure determination/refinement, internal coordinates for, Schwie

and Clore,152,288
Mixture analysis

improved spin-echo-edited NMR diffusion measurements, Otto and La
153,273

Mn2+
salts, relaxation enhancement of spin labels in membranes by, mecha

Livshits, Dzikovski, and Marsh,148,221
Molecular alignment

characterization of cholesteric phase of filamentous bacteriophagefd for,
Barrientos, Louis, and Gronenborn,149,154

small spin–spin couplings in partially aligned molecules, accurate mea
ment, Brutscher,151,332

Molecular dynamics
slow, dipolar-coupled spin pairs as probes: DQ-DQ-MAS exchange N

spectroscopy, Schnell, Watts, and Spiess,149,90
in structure determination/refinement, internal coordinates for, Schwie

and Clore,152,288
Motion

system undergoing, velocity autocorrelation functions by multiple data
quisition in PFG NMR in, Stapf,152,308

Motional correlation time distributions
derivation of, and visualizing spectral density functions, Idiyatullin, Darag

and Mayo,152,132
Motional parameters

extraction protocol: analytical solution to Lipari–Szabo model, Ren
Moroder, and Holak,151,32

Multifrequency probe
for pulsed EPR and ENDOR spectroscopy, Avdievich and Gerfen,153,178

Multiple-coil probe
design, for acquisition of homonuclear, heteronuclear, and inverse det

NMR spectra from multiple samples, Zhang, Sweedler, and Webb,153,
254

Multiple-quantum coherence
imaging the long-range dipolar field in structured liquid-state samp

Bowtell, Gutteridge, and Ramanathan,150,147
intermolecular

phase encoding of, MR imaging with, Velan, Narasimhan, and Jacobs,152,
189

pumping efficiency in solution NMR, experiment, Zhanget al.,148,200
mixed, high-resolution NMR of quadrupolar nuclei using, Jerschow, Log

and Pines,149,268
Multiple-quantum-filtered spectroscopy

TQ-filtered 23Na NMR of subcutaneous gliosarcoma in presence
TmDOTP5− in rat, Winter and Bansal,152,70

Multiple-quantum filters
scalar, spectral editing in solid-state NMR using, Sakellariou, Lesage,

Emsley,151,40
Multiple-quantum MAS NMR

high-resolution1H, review, Schnell and Spiess,151,153
quadrupolar nuclei, using mixed MQ coherences, Jerschow, Logan, and P

149,268
RIACT/MQ-MASexperiments, enhanced sensitivity using RAPT, Kwaket al.,

150,71;erratum,153,151
Multipoles
higher-rank, effects on relaxation ofI= 3 spin system, Noselet al.,150,178
Multi-site EPR oximetry

high-spatial-resolution, Grinberg, Smirnov, and Swartz,152,247
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Multivoxel localization
two-voxel sequence, forin vivo 2D homonuclear correlation spectroscop

Delmaset al.,149,119
Muscle

lactate in, quantification using double-quantum filtered1H NMR, Asllani
et al.,152,195

Muscle fiber
EPR spectra, enhanced sensitivity using ferroelectric cavity insert, Nesme

Surek, and Thomas,153,7
MUSIC

amino acid type-selective1H–15N correlations
aromatic residues, Schubert, Oschkinat, and Schmieder,153,186
MUSIC combined with selective pulses and tuned delays, Schub

Oschkinat, and Schmieder,148,61

N

14N
13C–14N dipolar coupling and13C chemical shift tensors determined by13C

rotary resonance solid-state NMR, Odgaardet al.,148,298
NQR, circular polarization excitation and detection in, Lee, Robert, a

Lathrop,148,355
15N

amino acid type-selective1H–15N correlations
aromatic residues, Schubert, Oschkinat, and Schmieder,153,186
MUSIC with selective pulses and tuned delays, Schubert, Oschkinat,

Schmieder,148,61
13C–15N coupling in mammalian brain,in vivo observation, Kanamori and

Ross,153,193
[13C,15N]-glycine, MAS NMR, double-quantum excitation by pulse-assiste

rotational resonance, Karlssonet al.,148,238
correlation of15N(i) with interresidue13Cβ (i− 1) of side chains, sequentia

HNCACB and CBCANH pulse sequences for, Meissner and Sørens
151,328

1H–15N correlation NMR under fast MAS, inverse detection and heteron
clear editing in, Schnellet al.,150,57

improved measurement of15N–1H NOEs in presence of H(N)-water proton
chemical exchange, Idiyatullin, Daragan, and Mayo,153,138

linewidth-resolved15N HSQC: 3D method to measure15N T1 andT2 from
linewidths, Heikkinen and Kilpel¨ainen,151,314

natural abundance, detection through31P using pulsed-field gradients
Carbajo and L´opez-Ortiz,148,165

15N,13C-labeled proteins
backbone assignment, sequential HNCA NMR pulse sequence for, Me

ner and Sørensen,150,100
measurement of1JNCα and2JNCα from simplified 2D13Cα-coupled15N

SE–HSQC spectrum, Heikkinen, Permi, and Kilpel¨ainen, 148,
53

15N, 1H correlation spectrum in Asn and Gln side chains, NMR experime
for measuring dipolar couplings, Permi,153,267

15N3–1H3 · · 15N1 hydrogen bond lengths in Watson–Crick base pairs, ch
acterization by cross-correlated relaxation, Riek,149,149

static NMR, of solids, sensitivity enhancement by1H indirect detection, Hong
and Yamaguchi,150,43

uniformly labeled larger proteins, homonuclear coupling measureme
J-modulated TROSY experiment for, K¨ovér and Batta,151,60

uniformly labeled ubiquitin, separating structure and dynamics in CSA/D
cross-correlated relaxation, K¨ovér and Batta,150,137

23Na
triple-quantum-filtered NMR of subcutaneous gliosarcoma in presence

TmDOTP5− in rat, Winter and Bansal,152,70

Natural abundance1H NMR

indirect detection in solids with multiple cross-polarization periods, Khitrin
and Fung,152,185
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Neurotoxin
scorpion, automatic assignment of NOESY cross peaks and determinat

protein structure with NOAH/DIAMOD, Xuet al.,148,35
NH2 editing

NMR experiments for measuring dipolar couplings in Asn and Gln s
chains, Permi,153,267

Ni2+
salts, relaxation enhancement of spin labels in membranes by, mecha

Livshits, Dzikovski, and Marsh,148,221
Nitroxide radicals

distribution and metabolism in human skin,in vivo EPR imaging, Heet al.,
148,155

NMR
10B: effects of higher-rank multipoles on relaxation ofI= 3 spin system,

Noselet al.,150,178
13C, chemical shifts, dependence on conformations of RNA nucleoside

nucleotides, Ebrahimiet al.,150,1
double-quantum filtered1H, quantification of lactate in muscle, Asllaniet al.,

152,195
dynamics of spinI= 3/2 under spin-locking conditions in ordered enviro

ment, van der Maarelet al.,151,298
experiment for analyzing sugar puckering in unlabeled DNA, Iwah

Wojciak, and Clubb,153,262
experiments for measuring dipolar couplings in asparagine and gluta

side chains, Permi,153,267
1H, detection of GABA by longitudinal scalar order difference editing,

Graaf and Rothman,152,124
improved measurement of15N–{1H}NOEs in presence of H(N)-water proto

chemical exchange, Idiyatullin, Daragan, and Mayo,153,138
improved spin-echo-edited NMR diffusion measurements, Otto and La

153,273
in liquids, improved broadband inversion performance for, Smith, Hu,

Shaka,151,269
maximum likelihood method for determiningDPQ

a andR for sets of dipolar
coupling data, Warren and Moore,149,271

modeling static fringe field of superconducting magnets, Jegliˇc et al.,150,39
noise reduction in quadrupolar echo spectra at short echo times, Furo and

Hedin,152,214
nonparametric, Stoica and Sundin,152,57
15N static, of solids, sensitivity enhancement by1H indirect detection, Hong

and Yamaguchi,150,43
17O, triple-quantum-filtered, characterization of water molecules stro

bound to macromolecules in solution, Lehoux, Krzystyniak, and Bag
148,11

observation of half-integer quadrupolar nuclei in dilute environments, s
egy, Lipton, Sears, and Ellis,151,48

phase noise, in Bitter magnets, Sigmundet al.,148,309,erratum,151,347
31P in vivo

data correction for partial saturation, neglecting chemical exchange e
in, Ouwerkerk and Bottomley,148,425; comment and reply,149,251,
282;erratum,151,347

fitting of metabolic changes in muscle recorded by, time averaging
Simond, Bendahan, and Cozzone,149,1

localized, quantitation of spectra based on reciprocity principle, Kreiset al.,
149,245

quantum computation, resonance offset tailored composite pulses suitab
Cummins and Jones,148,338

residual2H quadrupolar couplings in weakly aligned carbohydrates, Kjellb
and Homans,151,90

33S, taurine detection in biological tissues by, Musio and Sciacovelli,153,
259

selective 1D inverse experiments, spin-state-selective excitation in, P

and Belloc,148,78

selective labeling of heterologous protein inEscherichia colifor, Almeida
et al.,148,142
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simulations of experiments, complete Hermitian operator basis set for
spin quantum number, Allard and H¨ard

153,15
solvent peak suppression in, filtering approach, critical review, Coronet al.,

152,26
spectra

localized proton, of human brain, optimization of residual water sign
removal by HLSVD, Cabaneset al.,150,116

partially oriented model membranes, simultaneous determination of
entational and order parameter distributions, Sterninet al.,149,110

spin-12 nuclei scalar coupled to two equivalent spin-1 nuclei in the limit
slow quadrupolar relaxation, Bernatowicz and Szyma´nski,148,455

structure refinement, VMD-XPLOR visualization package for, Schwiete
and Clore,149,239

two-dimensional homonuclear correlation, two-voxel localization seque
for, Delmaset al.,149,119

129Xe, probing proteins in solution by, Locciet al.,150,167
NMR instrumentation

to achieve excitation of large bandwidths in high-resolution spectra at h
field, Luchinatet al.,150,161

NMR microscopy
dynamic

gas-phase Poiseuille flow, Kaiseret al.,149,144
imaging of slow flow and diffusion, Scheenenet al.,151,94

one-micrometer-resolution, Leeet al.,150,207
NMR MOUSE

detection of proton DQ-filtered signals in inhomogeneous magnetic fie
Wiesmathet al.,149,258

NMR probe
to achieve excitation of large bandwidths in high-resolution spectra at h

field, Luchinatet al.,150,161
for acquisition of homonuclear, heteronuclear, and inverse detected N

spectra from multiple samples, Zhang, Sweedler, and Webb,153,254
arbitrary geometry, NMR reciprocity theorem for, van der Klink,148,147

NMR reciprocity theorem
for arbitrary probe geometry, van der Klink,148,147

NMR spectrometer
temperature sensitivity, analyzing and correcting, Bowyer, Swanson,

Morris, 152,234
NOAH/DIAMOD

automatic assignment of NOESY cross peaks and determination of pro
structure of scorpion neurotoxin, Xuet al.,148,35

NOESY
cross peaks, automatic assignment, and protein structure determinatio

scorpion neurotoxin, using NOAH/DIAMOD, Xuet al.,148,35
NOESY1D

Hadamard excitation sculpting in, Krishnamurthy,153,144
Noise reduction

in quadrupolar echo spectra at short echo times, Fur´o and Hedin,152,214
sample motion noise, minimizing inin vivo EPR, resonator with automatic

tuning and coupling for, Heet al.,149,218
Non-Fourier-encoded MRI

encoding methods for, signal-to-noise ratio comparison, Zhaoet al., 148,
314

Nonlinear gradients
accounting for, practical method: measurement of translational diffusion

efficients, Damberg, Jarvet, and Gr¨aslund,148,343
Nonparametric method

high-resolution, in NMR spectroscopy, Stoica and Sundin,152,57
15N relaxation

ubiquitin: analytical solution to Lipari–Szabo model, Renner, Moroder, a
Holak,151,32
Nuclear Overhauser effects
intermolecular1H{19F}, in fluoroalcohol-induced conformations of peptides

and proteins, Martinez and Gerig,152,269
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15N–{1H}, improved measurement in presence of H(N)-water proton chem
exchange, Idiyatullin, Daragan, and Mayo,153,138

Nuclear quadrupole resonance
14N, circular polarization excitation and detection in, Lee, Robert, a

Lathrop,148,355
pure, revision of spin echoes in, Meriles,149,188
spin-1, circularly polarized RF magnetic fields for, Miller, Suits, a

Garroway,151,228
Nuclear quadrupole resonance imaging

improving resolution in fast rotating-frame experiments, Casanova, Ro
and Pusiol,151,85

Nuclei
fast-relaxing, longitudinal relaxation rates, measurement using sig

eliminating relaxation filter, Hansen and Led,151,339
Nucleic acids

unlabeled, through-bond correlation of sugar and base protons in, Phan153,
223

Nutation spectroscopy
improving resolution in fast rotating-frame experiments, Casanova, Ro

and Pusiol,151,85
Nutation spin echoes

diffusion measurements using, Scharfenecker Ardelean, and Kimmich,148,
363

O

17O
chemical shifts in methyl formate, solvent effects, de Kowalewskiet al.,148,

1
ODMR

determination of relative triplet sublevel populating rates during optical pu
ing using, Ozarowski and Maki,148,419

Off-resonance
resonance offset tailored composite pulses, Cummins and Jones,148,

338
Olive oil

emulsification, measurement with NMR transverse relaxation, Marcianiet al.,
153,1

One-dimensional DOSY
qualitative spectrum, based on single 1D NMR experiment, Loening, Ke

and Morris,153,103
One-dimensional NMR

selective inverse, spin-state-selective excitation in, Parella and Belloc,148,
78

One-dimensional NMR imaging
enhancement, for measurement of diffusion of paramagnetically labeled

teins in cartilage, Foy and Blake,148,126
Oocytes

Xenopus,integrated confocal and magnetic resonance microscopy, W
et al.,147,371,erratum,151,347

Optically detected magnetic resonance
determination of relative triplet sublevel populating rates during optical pu

ing using, Ozarowski and Maki,148,419
Optical pumping

determination of relative triplet sublevel populating rates using ODMR d
ing, Ozarowski and Maki,148,419

Ordered environment
dynamics of spinI= 3/2 under spin-locking conditions in, van der Maar

et al.,151,298
Ordering temperature

surface, horse spleen ferritin, Wajnberget al.,153,69

Order parameter

extraction: analytical solution to Lipari–Szabo model, Renner, Moroder,
Holak,151,32
UBJECT INDEX 299

ical

nd

d

ert,

nal-

ert,

p-

ler,

pro-

ind

p-

ur-

el

Order parameter distributions
and orientational distributions, simultaneous determination from NM

spectra of partially oriented model membranes, Sterninet al., 149,
110

Orientation
interdomain, multidomain proteins, estimation using rotational diffusion t

sor determination from relaxation data, Ghose, Fushman, and Cowb
149,204

magnetically aligned phospholipid bilayers, EPR spectroscopy at 94 G
Mangelset al.,151,253

Orientational distributions
and order parameter distributions, simultaneous determination from N

spectra of partially oriented model membranes, Sterninet al., 149,
110

Oximetry
application of electron spin relaxation measurements using RF-LODE

Pangiotelis, Nicholson, and Hutchison,149,74
high-spatial-resolution multi-site EPR, Grinberg, Smirnov, and Swartz,152,

247
mechanism of oxygen response in carbon-based sensors, Atsarkinet al.,149,

85
Oxygen

molecular, spin–lattice relaxation in solutions measured by1H magnetic re-
laxation dispersion, Tenget al.,148,31

tissue pO2, high-spatial-resolution multi-site EPR oximetry, Grinber
Smirnov, and Swartz,152,247

Oxygen-17
chemical shifts in methyl formate, solvent effects, de Kowalewskiet al.,148,

1
Oxygen response

in carbon-based sensors, mechanism, Atsarkinet al.,149,85

P

31P
detection of natural abundance15N through, using pulsed-field gradients

Carbajo and L´opez-Ortiz,148,165
in vivo echo-planar spectroscopic imaging of human calf muscle, Wilhe

and Bachert,149,126
in vivo 31P MRS data, correcting for partial saturation, neglecting chemi

exchange effects in, Ouwerkerk and Bottomley,148,425; comment and
reply,149,251, 282;erratum,151,347

localized MR spectra, quantitation based on reciprocity principle, Kreiset al.,
149,245

MAS NMR, study of bond-shift rearrangement in solid Li3P7(monoglyme)3,
Jägeret al.,153,227

MRS, fitting of metabolic changes in muscle recorded by, time averaging a
Simond, Bendahan, and Cozzone,149,1

solid-state NMR in high-field gradients, Gillies, Newling, and Randall,151,
235

Parallel data acquisition
homonuclear, heteronuclear, and inverse detected NMR spectra from mu

samples, probe design for, Zhang, Sweedler, and Webb,153,254
Paramagnetic center

stable radical inγ -irradiatedL-alanine, electron relaxation rate, pulse EP
study, Rakvinet al.,152,149

Paramagnetic ion salts
relaxation enhancement of spin labels in membranes by, mechanism, Livs

Dzikovski, and Marsh,148,221
Paramagnetic metallocenes

solid-state NMR, Heise, K¨ohler, and Xie,150,198
and
Paramagnetic molecules

NMR instrumentation to achieve excitation of large bandwidths in high-
resolution spectra at high field, Luchinatet al.,150,161
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Paramagnetic NMR
relaxation enhancement: test of controlling influence of ZFS rhombicity

S= 1, Miller, Lohr, and Sharp,148,267
Paramagnetism

solution structure calculation through self-orientation in magnetic field
Ce(III)-substituted calbindin D9k, Bertini et al.,148,23

Peak suppression
solvent peaks in MRS, filtering approach to, critical review, Coronet al.,152,

26
Peptides
α-helix-forming, demonstration of approach to visualizing spectral dens

and deriving correlation times, Idiyatullin, Daragan, and Mayo,152,132
deuterated,1H–1H MAS correlation spectroscopy and distance measurem

in, Reif et al.,151,320
fluoroalcohol-induced conformations, intermolecular1H{19F}NOEs in stud-

ies of, Martinez and Gerig,152,269
torsion angle measurements: effects of nondilute spin pairs on ca

observed deuterium-dephased PM5-REDOR, Sacket al.,148,104
Periplasm

Ralstonia solanacearum,cyclic osmoregulated glucan in,in vivo detection
by HR MAS NMR, Wieruszeskiet al.,151,118

Phase
high-precision mapping of magnetic field using harmonic function mean v

property, Li and Leigh,148,442
Phase cycle scheme

for double PGSE NMR with stimulated echoes, Khrapitchev and Callag
152,259

Phase encoding
intermolecular multiple quantum coherences, MR imaging with, Ve

Narasimhan, and Jacobs,152,189
Phase noise

NMR, in Bitter magnets, Sigmundet al.,148,309,erratum,151,347
Phospholipid bilayers

magnetically aligned, EPR spectroscopy at 94 GHz, Mangelset al.,151,253
Photons

virtual, and quantum origins of free induction decay signal and spin n
Hoult and Ginsberg,148,182

π -Echo planar imaging microscopy
one-shot velocimetry using, Han and Callaghan,148,349

PISA wheels
PISEMA powder patterns and, Dennyet al.,152,217

PISEMA
powder patterns, and PISA wheels, Dennyet al.,152,217

Planar mixing
analytical transfer functions for two coupled spin-1 nuclei under condit

of, Luy and Glaser,153,210
Plastocyanin

Anabaena, R1, measurement using signal-eliminating relaxation filter, Han
and Led,151,339

Poiseuille flow
gas-phase, dynamic NMR microscopy, Kaiseret al.,149,144

Polarization transfer
recoupled polarization-transfer methods for solid-state1H–13C heteronuclear

correlation in the limit of fast MAS, Saalw¨achter, Graf, and Spiess,148,
398

Polycrystalline solids
measurement of anisotropic diffusion tensor by exploiting chemical s

anisotropy:19F PGSE NMR with homonuclear decoupling, Dvinski
and Furó, 148,73

Polymeric materials
solvent permeation into, study usingT2 images by RF field gradients, Malvea

Grandclaude, and Canet,150,214

Polypeptides

backbone dihedral angles, determination in solid-state NMR by DQ13C CSA
measurements, Blanco and Tycko,149,131
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Postacquisition
time-scale, water modeled signal removal and data quantification in loca

MRS using, Serraiet al.,149,45
Potassium chloride

crystal, vibronic level of rhodium(II) hexacyanide complex in, electron s
relaxation via, Coelho Neto and Vugman,150,105

Powder patterns
PISEMA, and PISA wheels, Dennyet al.,152,217

Powder spectra
quadrupolar echo spectra at short echo times, noise reduction in, Fur´o and

Hedin,152,214
PRESS

localized1H NMR spectroscopy using, lactate signal loss and spatial dep
dence in, Jung, Bunse, and Lutz,152,203

Propagator
PFG, measurements, blood rheology study using, Hanet al.,152,87

Protein–DNA complex
26-kDa Dead Ringer–DNA, application of NMR experiment for analyzi

sugar puckering in unlabeled DNA, Iwahara, Wojciak, and Clubb,153,
262

Protein interactions
structure characterization with convection compensated electropho

NMR, He and Wei,150,126
with xenon: effects on129Xe chemical shifts in aqueous solution, Rubinet al.,

152,79
Proteins

amino acid type-selective1H–15N correlations
aromatic residues, Schubert, Oschkinat, and Schmieder,153,186
MUSIC combined with selective pulses and tuned delays, Schub

Oschkinat, and Schmieder,148,61
backbone assignment, sequential HNCA NMR pulse sequence for, Meis

and Sørensen,150,100
13C,15N-labeled, measurement of1JNCα and2JNCα from simplified 2D13Cα-

coupled15N SE–HSQC spectrum, Heikkinen, Permi, and Kilpel¨ainen,
148,53

fluoroalcohol-induced conformations, intermolecular1H{19F}NOEs in stud-
ies of, Martinez and Gerig,152,269

H2O-dissolved, improved measurement of3J(Hαi , Ni+1) coupling constants
in, Löhret al.,153,75

heterologous, inEscherichia coli,selective labeling for NMR studies, Almeid
et al.,148,142

larger, homonuclear coupling measurements,J-modulated TROSY experi-
ment for, Kövér and Batta,151,60

paramagnetically labeled, diffusion in cartilage: enhancement of 1D N
imaging, Foy and Blake,148,126

in solution
probing by129Xe NMR, Locciet al.,150,167
rotational diffusion tensor from relaxation data, combination of exact a

approximate methods, Ghose, Fushman, and Cowburn,149,204
water molecules strongly bound to, characterization by triple-quant

filtered17O NMR, Lehoux, Krzystyniak, and Baguet,148,11
well-folded, demonstration of approach to visualizing spectral densities

deriving correlation times, Idiyatullin, Daragan, and Mayo,152,132
Protein structure

scorpion neurotoxin, determination using NOAH/DIAMOD, Xuet al.,148,
35

Proton–carbon coupling constants
spin-state-selective excitation in selective 1D inverse NMR experime

Parella and Belloc,148,78
Protons

in 13C isotopomers,T∗2 measurements, 2D pulse sequence for, Lamb
Haiber, and Herzog,150,175
imaging solid materials by quadrupole resonance via, Perloet al.,150,132
methyl, in muscle creatine, magnetic coupling, role of exchangeable NH

protons, Kruiskamp and Nicolay,149,8
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Proton solid-state NMR
high-resolution, review, Schnell and Spiess,151,153

Pulse cluster
pure-phase selective excitation in fast-relaxing systems, Zangger, Obere

Sterk,152,48
Pulsed ENDOR

multifrequency probe for, Avdievich and Gerfen,153,178
Pulsed-field gradient NMR

multiple data acquisition in, determination of velocity autocorrelation fu
tions by, Stapf,152,308

pure-phase selective excitation in fast-relaxing systems, Zangger, Obere
Sterk,152,48

stimulated spin echo, determination of genuine diffusivities in heterogene
media, Vasenkovet al.,149,228

ultra-high-intensity magnetic field gradient pulses for, generation and ap
cation, Galvosaset al.,151,260

Pulsed-field gradients
detection of natural abundance15N through31P using, Carbajo and L´opez-

Ortiz, 148,165
optimization of coherence selection by, sensitivity enhancement of 2D ex

ment for long-range coupling constants, Cicero, Barbato, and Ba
148,209

propagator measurements, blood rheology study using, Hanet al., 152,
87

Pulsed-field gradient sequences
for 2D NMR of velocity exchange: VEXSY and SERPENT, Bl¨umichet al.,

152,162
Pulsed-field-gradient spin echo NMR

19F, with homonuclear decoupling, measurement of anisotropic diffus
tensor measurement using CSA, Dvinskikh and Fur´o, 148,73

2H, stimulated-echo-type, diffusion measurement in liquid crystal, Dvinsk
et al.,153,83

Pulsed-field-gradient stimulated echo turbo spin echo sequence
microscopic imaging of slow flow and diffusion, Scheenenet al., 151,

94
Pulsed-gradient spin-echo NMR

double, with stimulated echoes, and phase cycle scheme, Khrapitchev
Callaghan,152,259

high-field, diffusion measurements by, macroscopic background gradien
radiation damping effects, Priceet al.,150,49

Pulse EPR
improved instrumentation and new pulse schemes for LOD EPR, Granw

Forrer, and Schweiger,151,78
longitudinal relaxation of stable radical inγ -irradiatedL-alanine, Rakvin

et al.,152,149
multifrequency probe for, Avdievich and Gerfen,153,178
Q-band pulse EPR/ENDOR spectrometer and implementation of adva

1D and 2D pulse EPR methodology, Gromovet al.,149,196
Pulses

delayed-focus, optimized using simulated annealing, Shen,149,234
selectively shifted, improved resolution using, Krishnamurthy,153,124
spin- and transition-selective, 2D NMR using, implementing logic gates

Deutsch–Jozsa quantum algorithm by, Maheshet al.,148,95
Pulse scheme

two-dimensional, for residual2H quadrupolar couplings in weakly aligne
carbohydrates, Kjellberg and Homans,151,90

Pulse sequence
Difftrain: true spectroscopic single-scan diffusion measurement, Stampset al.,

151,28
sequential HNCA, for protein backbone assignment, Meissner and Søre

150,100
two-dimensional, forT∗ measurement of protons in13C isotopomers,
2

Lambert, Haiber, and Herzog,150,175
Pulse-train LOD EPR

pulse scheme, Granwehr, Forrer, and Schweiger,151,78
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Q-band ENDOR
single-crystal57Fe, study of 4 iron–4 sulfur cluster in reduced [4Fe–4S]1+

state, Moriaudet al.,153,238
Quadrupolar couplings

application to liquid crystal of diffusion measurement by2H stimulated-echo-
type PGSE NMR, Dvinskikhet al.,153,83

residual2H, in weakly aligned carbohydrates, Kjellberg and Homans,151,
90

Quadrupolar echo spectra
damped CD3 quantum rotor, iterative lineshape analysis, Szyma´nski et al.,

148,277
at short echo times, noise reduction in, Fur´o and Hedin,152,214

Quadrupolar nuclei
half-integer, in dilute environments, NMR observation strategy, Lipton, Sea

and Ellis,151,48
high-resolution NMR using mixed MQ coherences, Jerschow, Logan,

Pines,149,268
spin-3/2, RIACT/MQ-MAS NMR experiments, sensitivity enhanceme

using RAPT, Kwaket al.,150,71;erratum,153,151
Quadrupolar relaxation

slow, limit of, NMR spectra of spin-12 nuclei scalar coupled to two equivalen
spin-1 nuclei in, Bernatowicz and Szyma´nski,148,455

Quadrupole coupling tensors
deuterons inα-calcium formate, precision measurement, Schmittet al.,151,

65
Quadrupole parameters

determination with composite pulse for spurious signal suppression, Mi
and Man,150,10

Quadrupole resonance
solid-state proton imaging detected by, Perloet al.,150,132

Quantum computation
implementing logic gates and Deutsch–Jozsa quantum algorithm by 2D N

using spin- and transition-selective pulses, Maheshet al.,148,95
resonance offset tailored composite pulses suitable for, Cummins and Jo

148,338
Quantum electrodynamics

quantum origins of free induction decay signal and spin noise, Hoult a
Ginsberg,148,182

Quantum rotation
damped, of CD3 groups, quadrupolar echo spectral information, iterative lin

shape analysis, Szyma´nskiet al.,148,277
Quiet decoupling

two-dimensional experiment separating decoupling sidebands from m
peaks, Kupˇce and Freeman,151,142

R

Radial RF field
sidebands in MAS spectra due to, Tekely and Goldman,148,135

Radiation damping
effect on high-field PGSE NMR diffusion measurements, Priceet al.,150,49

Radiofrequency field gradients
transverse relaxation time images by, study of solvent permeation into p

meric materials, Malveau, Grandclaude, and Canet,150,214
Radiofrequency inhomogeneity

effect on heteronuclear dipolar recoupling under MAS in SFAM and REDO
Nishimura, Fu, and Cross,152,227

Radiofrequency-LOD EPR
electron spin relaxation measurements using, and application to oxim
Pangiotelis, Nicholson, and Hutchison,149,74
Radiofrequency magnetic fields

circularly polarized, for spin-1 NQR, Miller, Suits, and Garroway,151,228
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Radiofrequency pulses
assisted rotational resonance, double-quantum excitation in NMR of spin

solids by, Karlssonet al.,148,238
delayed-focus pulses optimized using simulated annealing, Shen,149,

234
and gradient pulses, rotor synchronization in high-resolution MAS NM

Wieruszeskiet al.,152,95
inhomogeneous, nutation spin echoes after, diffusion measurements

Scharfenecker Ardelean, and Kimmich,148,363
T2-selective, Klose and Raddi,148,47

Ralstonia solanacearum
cyclic osmoregulated periplasmic glucan in,in vivo detection by HR MAS

NMR, Wieruszeskiet al.,151,118
Ramped spinning speed

cross-polarization MAS NMR using, Samoson, Tuherm, and Past,149,264
RAPT (seeRotor-assisted population transfer)
87Rb

RbClO4, RIACT/MQ-MAS NMR experiments, sensitivity enhanceme
using RAPT, Kwaket al.,150,71;erratum,153,151

RDX
circular polarization excitation and detection of14N NQR signals, Lee, Robert

and Lathrop,148,355
Reciprocity principle

quantitation of localized31P MR spectra based on, Kreiset al.,149,245
Reciprocity theorem

NMR, for arbitrary probe geometry, van der Klink,148,147
Recombination

resonance-field dependence in electrically detected MR, effects of exch
interaction, Fukuiet al.,149,13

Recoupled polarization transfer
methods for solid-state1H–13C heteronuclear correlation in the limit of fas

MAS, Saalwächter, Graf, and Spiess,148,398
Recoupling (see alsoDipolar recoupling)

recoupled polarization-transfer techniques for solid-state1H–13C heteronu-
clear correlation in the limit of fast MAS, Saalw¨achter, Graf, and Spiess
148,398

RECUR-NMR
recovery of underwater resonances by magnetization transfer NMR s

troscopy, Liuet al.,153,133
REDOR

carbon-observed deuterium-dephased PM5-REDOR, effects of nondilute
pairs: peptide torsion angle measurements, Sacket al.,148,104

heteronuclear dipolar recoupling under MAS for, effect of RF inhomogene
Nishimura, Fu, and Cross,152,227

recoupled polarization-transfer methods for solid-state1H–13C heteronuclear
correlation in the limit of fast MAS, Saalw¨achter, Graf, and Spiess,148,
398

Regularized resolvent transform
extended Fourier transform for 2D spectral estimation, Armstrong

Mandelshtam,153,22
Relaxation (see alsoSpin–lattice relaxation; Spin–spin relaxation)

13C and15N NMR: visualizing spectral densities and deriving correlati
times, Idiyatullin, Daragan, and Mayo,152,132

cross-correlated (seeCross-correlated relaxation)
dephasing, of electron spin echo of vibronic Cu(H2O)6 complexes in Tutton

salt crystals at low temperatures, Hoffmannet al.,153,56
effects in stray field NMR, H¨urlimann,148,367
I= 3 spin system, effects of higher-rank multipoles, Noselet al.,150,178
measurements

Carr–Purcell sequences with composite pulses for, H¨urlimann,152,109
improved, of15N–1H NOEs in presence of H(N)-water proton chemic

exchange, Idiyatullin, Daragan, and Mayo,153,138

iron(III)-doped kaolin clay, Valckenborg, Pel, and Kopinga,151,291

pure-phase selective excitation in fast-relaxing systems, Zangger, Oberer
Sterk,152,48
BJECT INDEX

ing

R,

sing,

t

nge

t

,

pec-

spin

ity,

nd

n

l

rotational diffusion tensor determination from data, combination of exact
approximate methods, Ghose, Fushman, and Cowburn,149,204

slow quadrupolar, limit of, NMR spectra of spin-1
2 nuclei scalar coupled to

two equivalent spin-1 nuclei in, Bernatowicz and Szyma´nski,148,455
Relaxation behavior

laser-polarized129Xe gas, Fujiwaraet al.,150,156
Relaxation enhancement

NMR paramagnetic: test of controlling influence of ZFS rhombicity forS= 1,
Miller, Lohr, and Sharp,148,267

spin labels in membranes by paramagnetic ion salts, mechanism, Livs
Dzikovski, and Marsh,148,221

Relaxation filter
signal-eliminating, measurement of longitudinal relaxation rates of fa

relaxing nuclei using, Hansen and Led,151,339
Relaxation time

electron spin, measurements using RF-LODESR, and application in oxim
Pangiotelis, Nicholson, and Hutchison,149,74

Residual dipolar coupling
in asparagine and glutamine side chains, NMR experiments for measu

Permi,153,267
characterization of cholesteric phase of filamentous bacteriophagefd for

molecular alignment, Barrientos, Louis, and Gronenborn,149,154
19F-associated, S3E-E.COSY methods for measurement of, Luy, Barchi, a

Marino,152,179
method for accurate measurement of small spin–spin in partially alig

molecules, Brutscher,151,332
optimized homonuclear Carr–Purcell-type dipolar mixing sequences

Krameret al.,149,58
and scalar dipolar coupling, superposition: analytical transfer functions

three spins1
2 , Luy and Glaser,148,169

Resin beads
single solid-phase, cleaved product from,1H NMR characterization using

capillary NMR flow probe, Laceyet al.,153,215
Resonance-field dependence

in electrically detected magnetic resonance, effects of exchange interac
Fukuiet al.,149,13

Resonance offset tailoring
composite pulse sequences produced using, Cummins and Jones,148,338

Resonance overlaps
in triple-resonance assignment experiments, use of carbonyl chemical

to relieve, Sayers and Torchia,153,246
Resonator

with automatic tuning and coupling, for minimizing sample motion noise
in vivoEPR spectroscopy, Heet al.,149,218

multifrequency pulsed EPR/ENDOR probe, Avdievich and Gerfen,153,178
Restricted self-diffusion

spin-echo spatial distribution in case of, computer simulation, Duh, Mohoc,
and Stepiˇsnik,148,257

Rheology
blood, by NMR, Hanet al.,152,87
studies, technique for measuring angular flow in toroid cavity probes for

in, Trautneret al.,151,284
Rhodium(II) hexacyanide complex

in KCl crystal, vibronic level, electron spin relaxation via, Coelho Neto a
Vugman,150,105

Rhombicity
controlling influence of ZFS rhombicity forS= 1: EPR paramagnetic relax

ation enhancement, Miller, Lohr, and Sharp,148,267
RIACT (seeRotationally induced adiabatic coherence transfer)
Ribosomal proteins

S4, triple-resonance assignment experiments, use of carbonyl chemica
to relieve degeneracies, Sayers and Torchia,153,246
, and
Rifampicin

selective labeling of heterologous protein inEscherichia coliwith, for NMR,
Almeidaet al.,148,142
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Ringing
in quadrupolar echo spectra at short echo times, reducing, Fur´o and Hedin,

152,214
RNA nucleosides

13C chemical shifts in, calculation, Rossi and Harbison,151,1
conformations, dependence of13C NMR chemical shifts on, Ebrahimiet al.,

150,1
RNA nucleotides

conformations, dependence of13C NMR chemical shifts on, Ebrahimiet al.,
150,1

ROESY
recovery of underwater resonances by RECUR-ROESY, Liuet al.,153,133

Rotary resonance solid-state NMR
13C chemical shift and13C–14N dipolar coupling tensors determined by

Odgaardet al.,148,298
Rotating field

circularly polarized RF magnetic fields for spin-1 NQR, Miller, Suits, an
Garroway,151,228

Rotating-frame analog of spin-locking
and spin–lattice relaxation in doubly rotating frame, Tabuchi and Hatana

148,121
Rotating-frame imaging

fast rotating-frame, improving resolution in, Casanova, Robert, and Pu
151,85

Rotational diffusion tensor
from NMR relaxation data, combination of exact and approximate metho

Ghose, Fushman, and Cowburn,149,204
Rotational echo double resonance (seeREDOR)
Rotationally induced adiabatic coherence transfer

RIACT/MQ-MAS NMR experiments, enhanced sensitivity using RAP
Kwak et al.,150,71;erratum,153,151

Rotational resonance
dipolar andJ-encoded DQ MAS spectra under, Filipet al.,150,184
double-quantum-filteredR2 MAS NMR in presence of large chemical shield

ing anisotropies, Bechmann, Helluy, and Sebald,152,14
pulse-assisted, double-quantum excitation in NMR of spinning solids

Karlssonet al.,148,238
Rotor-assisted population transfer

enhanced sensitivity in RIACT/MQ-MAS NMR experiments using, Kwa
et al.,150,71;erratum,153,151

Rotor synchronization
radiofrequency and gradient pulses in high-resolution MAS NM

Wieruszeskiet al.,152,95
Rubber

crosslinked natural, DQ buildup and decay curves, Wiesmathet al.,149,258

S

S3E-E.COSY
methods for measurement of19F associated scalar and dipolar coupling co

stants, Luy, Barchi, and Marino,152,179
S4

triple-resonance assignment experiments, use of carbonyl chemical sh
relieve degeneracies, Sayers and Torchia,153,246

Sample rotation
minimization of convection effects in self-diffusion NMR measuremen

Esturauet al.,153,48
Saturation

partial, correctingin vivo 31P MRS data for, neglecting chemical exchang
effects in, Ouwerkerk and Bottomley,148,425; comment and reply,149,
251, 282;erratum,151,347
Scalar coupling
double-quantum filtered1H NMR quantification of lactate in muscle, Asllani

et al.,152,195
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19F-associated, S3E-E.COSY methods for measurement of, Luy, Barchi, a
Marino,152,179

heteronuclear: spectral editing in solid-state NMR using scalar MQ filte
Sakellariou, Lesage, and Emsley,151,40

NMR spectra of spin-12 nuclei scalar coupled to two equivalent spin-1 nucl
in the limit of slow quadrupolar relaxation, Bernatowicz and Szyma´nski,
148,455

Selective excitation
pure-phase, in fast-relaxing systems, Zangger, Oberer, and Sterk,152,48

Selective experiments
one-dimensional inverse NMR, spin-state-selective excitation in, Parella

Belloc,148,78
Selective labeling

heterologous protein inEscherichia colifor NMR studies, Almeidaet al.,
148,142

Selective pulses
with MUSIC, and aromatic residues: amino acid type-selective1H–15N cor-

relations, Schubert, Oschkinat, and Schmieder,153,186
and tuned delays, combined with MUSIC: amino acid type-selective1H–15N

correlations, Schubert, Oschkinat, and Schmieder,148,61
Selective storage

magnetization in strongly relaxing spin systems, Kilfoil and Callaghan,150,
110

Self-correcting distance geometry
applied to scorpion neurotoxin, Xuet al.,148,35

Self-diffusion
restricted, spin-echo spatial distribution in case of, computer simulation, D

Mohorič, and Stepiˇsnik,148,257
Self-diffusion NMR

convection effects in measurements, minimization with sample rotat
Esturauet al.,153,48

Self-orientation
in magnetic field of Ce(III)-substituted calbindin D9k, solution structure cal-

culations through, Bertiniet al.,148,23
Sensitivity enhancement

15N spectra of nonspinning solids, by1H indirect detection, Hong and
Yamaguchi,150,43

in RIACT/MQ-MAS NMR experiments using RAPT, Kwaket al.,150,71;
erratum,153,151

spin-1 NQR, with circularly polarized RF magnetic fields, Miller, Suits, a
Garroway,151,228

two-dimensional experiment for measurement of heteronuclear long-ra
coupling constants, Cicero, Barbato, and Bazzo,148,209

Sensors
carbon-based, mechanism of oxygen response in, Atsarkinet al., 149,

85
Sequential assigment

sequential HNCACB and CBCANH protein NMR pulse sequences f
Meissner and Sørensen,151,328

Sequential CBCANH
protein NMR pulse sequence, Meissner and Sørensen,151,328

Sequential HNCA
NMR pulse sequence for protein backbone assignment, Meissner

Sørensen,150,100
Sequential HNCACB

protein NMR pulse sequence, Meissner and Sørensen,151,328
SERPENT

and VEXSY, comparison: 2D NMR of velocity exchange, Bl¨umich et al.,
152,162

SFAM
heteronuclear dipolar recoupling under MAS for, effect of RF inhomogene

Nishimura, Fu, and Cross,152,227

Shift reagent

TmDOTP5−, triple-quantum-filtered23Na NMR of subcutaneous gliosar-
coma in rat in presence of, Winter and Bansal,152,70
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Sidebands
in 1H spectra without water suppression, Claytonet al.,153,203

Sideband suppression
of decoupling sidebands from main peaks, 2D experiment for, Kupˇce and

Freeman,151,142
Signal-eliminating relaxation filter

measurement of longitudinal relaxation rates of fast-relaxing nuclei us
Hansen and Led,151,339

Signal loss
lactate, and spatial dependence, in PRESS localized1H NMR spectroscopy,

Jung, Bunse, and Lutz,152,203
Signal-to-noise ratio

and circularly polarized RF magnetic fields for spin-1 NQR, Miller, Sui
and Garroway,151,228

comparison of encoding methods for hyperpolarized noble gas MRI us
Zhaoet al.,148,314

Signal processing
methods, and taurine detection in biological tissues by33S NMR, Musio and

Sciacovelli,153,259
Signal removal

water modeled, and data quantification, in localized MRS using time-s
postacquisition, Serraiet al.,149,45

Signal suppression
residual water signal by HLSVD, optimization, Cabaneset al., 150,

116
spurious signal, composite pulse for, determination of quadrupole param

with, Millot and Man,150,10
Silicon wafer

electrically detected magnetic resonance imaging, Satoet al.,153,113
Simulated annealing

delayed-focus pulses optimized using, Shen,149,234
Single-bead cleavage NMR

product from,1H NMR characterization using capillary NMR flow probe
Laceyet al.,153,215

Single-turn coil
LODESR magnetometer for wide-range measurements of low fie

Yokoyamaet al.,150,194
Site-selective spin density determination

electron nuclear double resonance in exchange-narrowed regime of ES
conducting solids, Denningeret al.,148,248

Size dependency
T1 relaxation time of laser-polarized129Xe gas in glass and gelatin bulbs

Fujiwaraet al.,150,156
Skeletal muscle

calf muscle,in vivo31P echo-planar spectroscopic imaging (human), Wilhe
and Bachert,149,126

fitting of metabolic changes recorded by31P MRS, time averaging and
Simond, Bendahan, and Cozzone,149,1

magnetic coupling of creatine methyl protons, role of exchangeable NH
tons, Kruiskamp and Nicolay,149,8

Skin
distribution and metabolism of nitroxide radicals in,in vivoEPR imaging, He

et al.,148,155
topical EPR spectroscopyin vivo,bridged loop–gap S-band surface resona

for, Petryakovet al.,151,124
Slice selection

in localized DQ spectral editing, Lei and Dunn,150,17
Slow magic angle turning

dipolar dephasing method for, Huet al.,152,7
Slow molecular dynamics

dipolar-coupled spin pairs as probes: DQ-DQ-MAS exchange NMR sp
troscopy, Schnell, Watts, and Spiess,149,90
33S NMR spectroscopy
taurine detection in biological tissues by, Musio and Sciacovelli,153,

259
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Sodium
spinI= 3/2, in dense cholesteric liquid crystal in water, NMR, van der Maa

et al.,151,298
Solenoidal coils

for acquisition of homonuclear, heteronuclear, and inverse detected N
spectra from multiple samples, Zhang, Sweedler, and Webb,153,
254

Solid-phase synthesis
1H NMR characterization of product from single solid-phase resin bea

using capillary NMR flow probes, Laceyet al.,153,215
Solids

conducting, exchange-narrowed regime of ESR in, site-selective electron
clear double resonance in, Denningeret al.,148,248

continuous-wave MRI of shortT2 materials, Davieset al.,148,289
indirect NMR detection in, with multiple cross-polarization periods, Khitri

and Fung,152,185
organic,13C spin diffusion in, slow down by fast MAS: CODEX NMR,

Reichert, Bonagamba, and Schmidt-Rohr,151,129
sensitivity-enhanced static15N NMR by 1H indirect detection, Hong and

Yamaguchi,150,43
Solid-state imaging

proton, by quadrupole resonance, Perloet al.,150,132
symmetric echo acquisition for absolute-value display in, Matsui and Sa

149,103
Solid-state NMR

adiabatic dipolar recoupling: DREAM scheme, Verel, Ernst, and Meier,150,
81

double-quantum, analysis of conformation of glycosidic linkage in disacc
ride, Ravindranathanet al.,151,136

heteronuclear dipolar recoupling in, effect of RF inhomogeneity, Nishimu
Fu, and Cross,152,227

medium- and long-distance1H–13C heteronuclear correlation NMR, Yao
Schmidt-Rohr, and Hong,149,139

31P, in high-field gradients, Gillies, Newling, and Randall,151,235
paramagnetic metallocenes, Heise, K¨ohler, and Xie,150,198
peptide torsion angle measurements: effects of13C homonuclear interactions

on 13C PM5-REDOR, Sacket al.,148,104
PISEMA powder patterns and PISA wheels, Dennyet al.,152,217
polypeptide backbone dihedral angles in, determination by DQ13C CSA

measurements, Blanco and Tycko,149,131
rotary resonance,13C chemical shift and13C–14N dipolar coupling tensors

determined by, Odgaardet al.,148,298
spectral editing in, using scalar multiple quantum filters, Sakellariou, Lesa

and Emsley,151,40
through-bond HSQC in, and comparison to other through-bond and throu

space experiments, Lesage and Emsley,148,449
triple-resonance,with reduced dimensionality evolution periods, Astrof, Ly

and Griffin,152,303
Solid-state NMR imaging

symmetric echo acquisition for absolute-value display in, Matsui and Sa
149,103

Solution NMR
intermolecular multiple-quantum coherence pumping efficiency, experime

Zhanget al.,148,200
Solutions

proteins in, probing by129Xe NMR, Locciet al.,150,167
Solution structure

calculations, through self-orientation in magnetic field of Ce(III)-substitut
calcium-binding protein, Bertiniet al.,148,23

Solvent effects
on 17O chemical shifts in methyl formate, de Kowalewskiet al.,

148,1

Solvent peaks

suppression in MRS, filtering approach to, critical review, Coronet al.,152,
26



U

,

ti

n

a

in

n

a

li

a

n

t

r

r

e,

nd

n

cho

R

ha-

hi

el

all

d

r,

r

e,

-

al
CUMULATIVE S

Solvents
permeation into polymeric materials, study usingT2 images by RF field gra-

dients, Malveau, Grandclaude, and Canet,150,214
Solvent suppression

1H spectroscopy without, Claytonet al.,153,203
Spatial distribution

and lactate signal loss in PRESS localized1H NMR spectroscopy, Jung
Bunse, and Lutz,152,203

spin-echo, in case of restricted diffusion, computer simulation, Duh, Mohoc,
and Stepiˇsnik,148,257

Spatial localization
effects of slice-selective excitation/refocusing in localized spectral edi

with gradient-selected DQ coherence transfer, Lei and Dunn,150,17
Spectral assignment

automated NMR, scorpion neurotoxin using NOAH/DIAMOD, Xuet al.,
148,35

spectral editing
in 13C MAS NMR under moderately fast spinning conditions, De Vita a

Frydman,148,327
in solid-state NMR using scalar MQ filters, Sakellariou, Lesage,

Emsley,151,40
Spectral density approximation

reduced, analytical solution to Lipari–Szabo model based on, Ren
Moroder, and Holak,151,32

Spectral density functions
visualizing, and deriving motional correlation time distributions, Idiyatull

Daragan, and Mayo,152,132
Spectral editing

in 13C MAS NMR under moderately fast spinning conditions, De Vita a
Frydman,148,327

detection of GABA by longitudinal scalar order difference editing, de Gr
and Rothman,152,124

improved resolution using selectively shifted pulses, Krishnamurthy,153,
124

localized, with gradient-selected DQ coherence transfer, effects of s
selective excitation/refocusing, Lei and Dunn,150,17

in solid-state NMR, using scalar multiple quantum filters, Sakellariou, Les
and Emsley,151,40

Spectral estimation
two-dimensional, extended Fourier transform for, Armstrong a

Mandelshtam,153,22
Spectral folding

improved resolution using selectively shifted pulses, Krishnamurthy,153,
124

Spectrometer
temperature sensitivity, analyzing and correcting, Bowyer, Swanson,

Morris, 152,234
Spin-12 nuclei

scalar coupled to two equivalent spin-1 nuclei, NMR spectra in the limi
slow quadrupolar relaxation, Bernatowicz and Szyma´nski,148,455

Spin-1 nuclei
coupled, analytical planar mixing transfer functions for, Luy and Glaser,153,

210
Spin decoherence

NMR phase noise in Bitter magnets, Sigmundet al.,148,309,erratum,151,
347

Spin density distribution
in solid-state NMR of paramagnetic metallocenes, Heise, K¨ohler, and Xie,

150,198
Spin diffusion

13C, in organic solids, slow down by fast MAS: CODEX NMR, Reiche

Bonagamba, and Schmidt-Rohr,151,129

Spin displacements
correlating, 2D PFG sequences VEXSY and SERPENT for, Bl¨umichet al.,

152,162

n
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Spin dynamics
spin I= 3/2 under spin-locking conditions in ordered environment, van de

Maarelet al.,151,298
Spin echoes

improved spin-echo-edited NMR diffusion measurements, Otto and Lariv
153,273

nutation, diffusion measurements using, Scharfenecker Ardelean, a
Kimmich, 148,363

properties of HYSCORE spin echo signal, Astashkin and Raitsimring,148,
379

in pure nuclear quadrupole resonance, revision of, Meriles,149,188
stimulated spin echo PFG NMR, determination of genuine diffusivities i

heterogeneous media, Vasenkovet al.,149,228
Spin-echo spatial distribution

in case of restricted diffusion, computer simulation, Duh, Mohoriˇc, and
Stepišnik,148,257

Spin exchange
stochastic, novel mechanism: iterative lineshape analysis of quadrupolar e

spectra of damped CD3 quantum rotor, Szyma´nskiet al.,148,277
Spin labels

in in vivo skin, bridged loop–gap S-band surface resonator for topical EP
spectroscopy, Petryakovet al.,151,124

in membranes, relaxation enhancement by paramagnetic ion salts, mec
nism, Livshits, Dzikovski, and Marsh,148,221

Spin–lattice relaxation
in doubly rotating frame, rotating-frame analog of spin-locking and, Tabuc

and Hatanaka,148,121
effect on ENDOR spectra at high magnetic fields and low temperature, Ep

et al.,148,388
effect of neglecting chemical exchange effects when correctingin vivo 31P

MRS data for partial saturation, Ouwerkerk and Bottomley,148,425;
comment and reply,149,251, 282;erratum,151,347

formal theory, Advances in Magnetic Resonance review, Goldman,149,160
laser-polarized129Xe gas in glass and gelatin bulbs, size dependency and w

effect, Fujiwaraet al.,150,156
andT2, 15N, measurement from linewidths, 3D method: linewidth-resolve

15N HSQC, Heikkinen and Kilpel¨ainen,151,314
Spin–lattice relaxation rate

fast-relaxing nuclei, measurement using signal-eliminating relaxation filte
Hansen and Led,151,339

molecular oxygen in solutions, measurement by1H magnetic relaxation dis-
persion, Tenget al.,148,31

stable radical inγ -irradiatedL-alanine, pulse EPR study, Rakvinet al.,152,
149

via vibronic level of rhodium(II) hexacyanide complex in KCl crystal, Coelho
Neto and Vugman,150,105

Spin-locking
dynamics of spinI= 3/2 in ordered environment under conditions of, van de

Maarelet al.,151,298
rotating-frame analog of, and spin–lattice relaxation in doubly rotating fram

Tabuchi and Hatanaka,148,121
Spinning sidebands

radial-field, in MAS, Tekely and Goldman,148,135
Spin noise

quantum origins of, Hoult and Ginsberg,148,182
Spin pairs

dipolar-coupled, as probes for slow molecular dynamics: DQ-DQ-MAS ex
change NMR, Schnell, Watts, and Spiess,149,90

Spins
1
2 , three, analytical transfer functions: superposition of scalar and residu

dipolar couplings, Luy and Glaser,148,169
I= 3/2, dynamics under spin-locking conditions in ordered environment, va
der Maarelet al.,151,298
spin-1 NQR, circularly polarized RF magnetic fields for, Miller, Suits, and

Garroway,151,228
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Spin–spin coupling (see Jcoupling)
Spin–spin relaxation

imaging by RF field gradients: solvent permeation into polymeric materia
Malveau, Grandclaude, and Canet,150,214

measurement of fat emulsification using, Marcianiet al.,153,1
resistance of delayed-focus pulses optimized using simulated annealing, S

149,234
selectivity, comparison between different kinds of RF pulses, Klose a

Raddi,148,47
shortT2 values, continuous-wave MRI of materials with, Davieset al.,148,

289
strong, selective storage of magnetization in system with, Kilfoil a

Callaghan,150,110
andT1, 15N, measurement from linewidths, 3D method: linewidth-resolve

15N HSQC, Heikkinen and Kilpel¨ainen,151,314
Spin–spin splittings

measurement by modifiedJ doubling in frequency domain, deconvolution
and, Garza-Garc´ıa, Ponzanelli-Vel´azquez, and del R´ıo-Portilla,148,214

Spin-state selective filters
J-mismatch compensated, accurate measurement of small spin–spin

plings in partially aligned molecules, Brutscher,151,332
NMR experiments for measuring dipolar couplings in Asn and Gln si

chains, Permi,153,267
Spin systems

I= 3, relaxation of, effects of higher-rank multipoles, Noselet al.,150,178
strongly relaxing, selective storage of magnetization in, Kilfoil and Callagh

150,110
Spurious signal suppression

composite pulse for, determination of quadrupole parameters with, Millot a
Man,150,10

Stable alanine radical
in γ -irradiatedL-alanine, longitudinal relaxation, pulse EPR study, Rakv

et al.,152,149
Static fringe magnetic field

superconducting magnets, modeling, Jegliˇc et al.,150,39
STEAM

localized proton spectroscopy of human brain, optimization of residual wa
signal removal by HLSVD, Cabaneset al.,150,116

Stimulated echoes
double PGSE NMR with, and phase cycle scheme, Khrapitchev and Callag

152,259
STE PFG TSE pulse sequence, in microscopic imaging of slow flow a

diffusion, Scheenenet al.,151,94
Stimulated spin echo pulsed-field gradient NMR

determination of genuine diffusivities in heterogeneous media, Vasen
et al.,149,228

Stochastic excitation
broadband microwave, high-field/high-frequency Fourier transform EPR

ing, Fuhs, Prisner, and M¨obius,149,67
Stochastic spin exchange

novel mechanism: iterative lineshape analysis of quadrupolar echo spect
damped CD3 quantum rotor, Szyma´nskiet al.,148,277

Stray field NMR
31P solid-state NMR in high-field gradients, Gillies, Newling, and Randa

151,235
diffusion and relaxation effects in, H¨urlimann,148,367

Structure
determination, internal coordinates for molecular dynamics and minimizat

in, Schwieters and Clore,152,288
and dynamics, separating in CSA/DD cross-correlated relaxation, K¨ovér and

Batta,150,137
interacting proteins, characterization with convection compensated elec

phoretic NMR, He and Wei,150,126

Structure refinement

internal coordinates for molecular dynamics and minimization in, Schwiete
and Clore,152,288
BJECT INDEX

ls,

hen,

nd

d

d

ou-

e

n,

nd

n

ter

an,

nd

ov

s-

a of

l,

on

tro-

NMR, VMD-XPLOR visualization package for, Schwieters and Clore,149,
239

Sugar protons
and base protons, through-bond correlation in unlabeled nucleic acids, P

153,223
Sugar pucker

from 13C chemical shift data of RNA nucleosides and nucleotides, Ebrah
et al.,150,1

ribose, and calculation of13C chemical shifts in RNA nucleosides, Rossi an
Harbison,151,1

in unlabeled DNA, NMR experiment for analyzing, Iwahara, Wojciak, a
Clubb,153,262

Superconducting magnets
static fringe field of, modeling, Jegliˇc et al.,150,39

Symmetric echo acquisition
for absolute-value display in solid-state NMR imaging, Matsui and Sa

149,103

T

T1 (seeSpin–lattice relaxation)
T2 (seeSpin–spin relaxation)
T∗2 measurement

protons in13C isotopomers, 2D pulse sequence for, Lambert, Haiber,
Herzog,150,175

TACSY
COIN TACSY, Carlomagno, Prasch, and Glaser,149,52

Tailored correlation spectroscopy (seeTACSY)
Taurine

detection in biological tissues by33S NMR spectroscopy, Musio and
Sciacovelli,153,259

Temperature
effect on EPR spectra of horse spleen ferritin: core blocking and sur

ordering temperatures, Wajnberget al.,153,69
variable, BP-LED experiments with, diffusion-broadened velocity spectr

convection in, Mao and Kohlmann,150,35
Temperature sensitivity

spectrometer, analyzing and correcting, Bowyer, Swanson, and Morris,152,
234

Tentagel beads
single solid-phase, cleaved product from,1H NMR characterization using

capillary NMR flow probe, Laceyet al.,153,215
1,2,4,5-Tetramethylbenzene

natural abundance2H NMR spectrum, indirect detection in solids, Khitri
and Fung,152,185

Thermometry
magnetic resonance, sensitive probe forin vivo use: TmDOTA−, Zuo,

Mahmood, and Sherry,151,101
Three-dimensional NMR

automatic assignment of NOESY cross peaks and determination of pr
structure of scorpion neurotoxin with NOAH/DIAMOD, Xuet al.,148,
35

method to measure15N T1 andT2 from linewidths: linewidth-resolved15N
HSQC, Heikkinen and Kilpel¨ainen,151,314

Three-pool model
modeling magnetization transfer using, Ceckler, Maneval, and Melkow

151,9
Through-bond correlation

sugar and base protons in unlabeled nucleic acids, Phan,153,223
Through-bond spectroscopy

fast MAS total through-bond correlation spectroscopy, Hardy, Verel,
Meier,148,459

HSQC, in solid-state NMR, and comparison to other through-bond
rs
through-space experiments, Lesage and Emsley,148,449

Thulium 1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid (see
TmDOTA−)
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Thulium 1,4,7,10-tetraazacyclododecane-1,4,7,10-tetrakis(methylene pho
nate) (seeTmDOTP5−)

Time averaging
and fitting of nonlinear metabolic changes, Simond, Bendahan, and Coz

149,1
Time index

choice, for fitting nonlinear metabolic changes:31P MRS analysis of muscle
energetics, Simond, Bendahan, and Cozzone,149,1

Time-resolved EPR
electron-spin-polarization pathways ofp-benzosemiquinone, J¨ager and

Norris,150,26
Tissue pO2

high-spatial-resolution multi-site EPR oximetry, Grinberg, Smirnov, a
Swartz,152,247

TmDOTA−
sensitive probe for MR thermometryin vivo, Zuo, Mahmood, and Sherry

151,101
TmDOTP5−

triple-quantum-filtered23Na NMR of subcutaneous gliosarcoma in rat in pre
ence of, Winter and Bansal,152,70

TOBSY
fast MAS, Hardy, Verel, and Meier,148,459

TOCSY
fast MAS total through-bond correlation spectroscopy, Hardy, Verel,

Meier,148,459
under MAS conditions, loss of magnetization during, role of radialB1 inho-

mogeneities, Piottoet al.,149,114
recovery of underwater resonances by RECUR-TOCSY, Liuet al.,153,133

TOCSY MAS
adiabatic, in liquids, Kupˇce, Keifer, and Delepierre,148,115

Topical spectroscopy
in vivo,bridged loop–gap S-band surface resonator for, Petryakovet al.,151,

124
Toroid cavity detector

angular flow in, Trautneret al.,151,284
Torsion angle

peptide, measurements: effects of nondilute spin pairs on carbon-obs
deuterium-dephased PM5-REDOR, Sacket al.,148,104

Total correlation spectroscopy (seeTOCSY)
Total through-bond correlation spectroscopy (seeTOBSY)
Transient nutation LOD EPR

pulse scheme, Granwehr, Forrer, and Schweiger,151,78
Translational diffusion coefficients

accurate measurement, Damberg, Jarvet, and Gr¨aslund,148,343
Transverse relaxation (seeSpin–spin relaxation)
Trehalose

conformation of glycosidic linkage in, double-quantum solid-state NM
Ravindranathanet al.,151,136

CSA/DD cross-correlated relaxation, separating structure and dynamic
Kövér and Batta,150,137

Triarylmethyl radicals
in fluid solution, electron spin relaxation, Yonget al.,152,156

Trifluoroethanol
induced conformations of peptides/proteins, intermolecular1H19F NOEs in

studies of, Martinez and Gerig,152,269
Triple-quantum-filtered NMR

23Na, of subcutaneous gliosarcoma in presence of TmDOTP5− in rat, Winter
and Bansal,152,70

Triple-quantum-filtered spectra
17O NMR, characterization of water molecules strongly bound to ma

molecules in solution, Lehoux, Krzystyniak, and Baguet,148,11
Triple resonance

amino acid type-selective1H–15N correlations

aromatic residues, Schubert, Oschkinat, and Schmieder,153,186
MUSIC combined with selective pulses and tuned delays, Schub

Oschkinat, and Schmieder,148,61
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solid-state NMR experiments, with reduced dimensionality evolution perio
Astrof, Lyon, and Griffin,152,303

Triple-resonance assignment experiments
use of carbonyl chemical shift to relieve degeneracies in, Sayers and Tor

153,246
Triplet state sublevels

photoexcited, relative populating rates during optical pumping, determina
using ODMR, Ozarowski and Maki,148,419

TROSY
accurate measurement of small spin–spin in partially aligned molecu

Brutscher,151,332
clean-TROSY-adapted implementation of sequential HNCACB a

CBCANH pulse sequences, Meissner and Sørensen,151,328
improved measurement of3J(Hαi , Ni+1) coupling constants in H2O-dissolved

proteins, Löhret al.,153,75
J-modulated, extension of limits of homonuclear coupling measurements

larger proteins, K¨ovér and Batta,151,60
sequential HNCA, protein backbone assignment, Meissner and Søren

150,100
Tuned delays

and selective pulses, combined with MUSIC: amino acid type-selec
1H–15N correlations, Schubert, Oschkinat, and Schmieder,148,
61

Tuning
automatic, resonator with, for minimizing sample motion noise inin vivoEPR

spectroscopy, Heet al.,149,218
Tunneling

and longitudinal relaxation of stable radical inγ -irradiatedL-alanine, pulse
EPR study, Rakvinet al.,152,149

Turbo spin echo imaging
PFG STE sequence combined with, in microscopic imaging of slow flow a

diffusion, Scheenenet al.,151,94
Turbulent flow

rheology of blood by NMR, Hanet al.,152,87
Tutton salts

vibronic Cu(H2O)6 complexes in crystals at low temperatures, dephas
relaxation of, Hoffmannet al.,153,56

Two-dimensional NMR
dynamic-director13C NMR of liquid crystals, McElheny, Zhou, and Frydman

148,436
FIREMAT and 2D-PASS, dipolar dephasing method for slow MAT, Huet al.,

152,7
measurement of heteronuclear long-range coupling constants, sensi

enhancement, Cicero, Barbato, and Bazzo,148,209
pulse sequence forT∗2 measurement of protons in13C isotopomers, Lambert,

Haiber, and Herzog,150,175
regular COSY spectra, measurement of homonuclear proton couplings f

Delaglio, Wu, and Bax,149,276
using spin- and transition-selective pulses, implementing logic gates

Deutsch–Jozsa quantum algorithm by, Maheshet al.,148,95
velocity exchange: VEXSY and SERPENT, Bl¨umichet al.,152,162

Two-dimensional processing
nonparametric NMR spectroscopy, Stoica and Sundin,152,57

Two-dimensional spectral estimation
extended Fourier transform for, Armstrong and Mandelshtam,153,22

Two-dimensional spectroscopy
in vivohomonuclear correlation, two-voxel localization sequence for, Delm

et al.,149,119
separation of decoupling sidebands from main peaks, Kupˇce and Freeman,

151,142

U

ert,
Ubiquitin

CSA/DD cross-correlated relaxation, separating structure and dynamics in,
Kövér and Batta,150,137
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linewidth-resolved15N HSQC: 3D method to measure15N T1 andT2 from
linewidths, Heikkinen and Kilpel¨ainen,151,314

15N,13C-labeled, measurement of1JNCα and2JNCα from simplified 2D13Cα-
coupled15N SE–HSQC spectrum, Heikkinen, Permi, and Kilpel¨ainen,
148,53

15N relaxation: analytical solution to Lipari–Szabo model, Renner, Moro
and Holak,151,32

Ultra-high-intensity pulsed-field gradients
for NMR spectroscopy, generation and application, Galvosaset al.,151,260

Underwater resonances
recovery by magnetization transfer NMR spectroscopy (RECUR-NMR),

et al.,153,133
Unlabeled DNA

sugar puckering in, NMR experiment for analyzing, Iwahara, Wojciak,
Clubb,153,262

Unlabeled nucleic acids
through-bond correlation of sugar and base protons in, Phan,153,223

Unoriented sample
anisotropic diffusion tensor measurement using CSA:19F PGSE NMR with

homonuclear decoupling, Dvinskikh and Fur´o, 148,73

V

Varactor diode
resonator with automatic tuning and coupling for minimizing sample mo

noise inin vivoEPR, Heet al.,149,218
Velocimetry

one-shot, using echo planar imaging microscopy, Han and Callaghan,148,
349

Velocity autocorrelation function
determination by multiple data acquisition in NMR PFG experiments, St

152,308
Velocity exchange

two-dimensional NMR: VEXSY and SERPENT, Bl¨umichet al.,152,162
Velocity fluctuations

double PGSE NMR with stimulated echoes for study of, and phase c
scheme, Khrapitchev and Callaghan,152,259

Velocity imaging
two-dimensional NMR, blood rheology study using, Hanet al.,152,87

Velocity spectra
diffusion-broadened, of convection in variable-temperature BP-LED exp

ments, Mao and Kohlmann,150,35
VEXSY

and SERPENT, comparison: 2D NMR of velocity exchange, Bl¨umichet al.,
152,162

Vibronic level
rhodium(II) hexacyanide complex in KCl crystal, electron spin relaxation

Coelho Neto and Vugman,150,105
Virtual photons

and quantum origins of free induction decay signal and spin noise, Houl
Ginsberg,148,182

VMD-XPLOR visualization package
for NMR structure refinement, Schwieters and Clore,149,239

W

Wall effect
onT1 relaxation time of laser-polarized129Xe gas in glass and gelatin bulbs

Fujiwaraet al.,150,156
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WASHCODE
low-power water suppression by hyperbolic secant pulses with contro

offsets and delays, Starˇcuket al.,152,168
Water

17O, strongly bound to macromolecules in solution, characterization by trip
quantum-filtered NMR, Lehoux, Krzystyniak, and Baguet,148,
11

Water flow
and distribution, in heterogeneous systems, MRI-based D2O/H2O-contrast

method for study of, Ilvonenet al.,149,36
Water signal

residual, removal by HLSVD, optimization, Cabaneset al., 150,
116

Water suppression
data quantification without, in localized MRS using time-scale postacqu

tion, Serraiet al.,149,45
low-power, by hyperbolic secant pulses with controlled offsets and dela

Starčuket al.,152,168
Watson–Crick base pairs

hydrogen bond lengths in, characterization by cross-correlated relaxa
Riek,149,149

Wavelet encoding
signal-to-noise ratio comparison of encoding methods for hyperpolari

noble gas MRI, Zhaoet al.,148,314
Wide-range measurements

low fields, LODESR magnetometer for, Yokoyamaet al.,150,194
Wood xylem

water flow and distribution in, analysis with MRI-based D2O/H2O-contrast
method, Ilvonenet al.,149,36

X

129Xe
chemical shifts in aqueous solution, effects of nonspecific xenon–protein

teractions, Rubinet al.,152,79
laser-polarized, relaxation behavior, Fujiwaraet al.,150,156

129Xe NMR
probing proteins in solution by, Locciet al.,150,167

Xenon
gas-phase Poiseuille flow, dynamic NMR microscopy, Kaiseret al., 149,

144
Xenon–protein interactions

nonspecific, effects on129Xe chemical shifts in aqueous solution, Rubinet al.,
152,79

Z

Zero field splitting
controlling influence of ZFS rhombicity forS= 1: EPR paramagnetic relax-

ation enhancement, Miller, Lohr, and Sharp,148,267
magnetic anisotropy from, and cross correlation between dipolar interac

and Curie spin relaxation, Bertiniet al.,152,103
67Zn

NMR observation in dilute environments, Lipton, Sears, and Ellis,151,
48
,
Zn(L-aspartate)· 3H2O

pseudo-Jahn–Teller low-symmetry Cu(II) complexes in, electron spin relax-
ation in, Hoffmannet al.,153,92


