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A

Absorption

EPR, detection using frequency modulation, Hirata et al., 164, 233

Acetic acid

content in full intact wine bottles, NMR analysis, Weekley et al.,

161, 91

Acoustic waves

detection by NMR using radiofrequency field gradient, Madelin et

al., 161, 108

Adamantane

chemical-shift referencing in solid state NMR, Morcombe and Zilm,

162, 479

Adiabatic excitation

gradient-modulated, analytical description of magnetization induced

by, Teles and Tannús, 163, 133

Adiabatic mixing

broadband 13C–13C, in solution, optimized for high fields, Bennett,

Gross, and Wagner, 165, 59

Adiabatic pulses

broadband phase modulation by, Meriles, Sakellariou, and Pines,

164, 177

fast MAS total through-bond correlation spectroscopy using,

Hardy, Detken, and Meier, 165, 208

multiplicity-edited HSQC with, compensation of refocusing ineffi-

ciency with synchronized inversion sweep in, Boyer, Johnson,

and Krishnamurthy, 165, 253
27Al

aluminum acetylacetonate, 5QMAS spectra of spin-5/2 nuclei using

cogwheel phase cycling, Bräuniger et al., 163, 64

satellite-transition MAS NMR of quadrupolar nuclei, self-compen-

sation for magic-angle misset, Ashbrook and Wimperis, 162,

402

LL-Alanine
13C MAS NMR, enhanced triple-quantum excitation in, Carravetta,

Schmedt auf der Günne, and Levitt, 162, 443

[13C3,
15N]-labeled, REDOR measurement of distance from uni-

formly labeled 13C clusters to distant nuclei, Mehta and

Schaefer, 163, 188

labeled, carbon-13 lineshapes in solid state NMR of, effects of

coherent CSA–dipolar cross-correlation, Duma et al., 162, 90

Alexander–Binsch lineshape equation

and damped quantum rotor lineshape equation, comparison,

hindered methyl group, Bernatowicz and Szymański, 164, 60

Aligned proteins

internal consistency of NMR data obtained in partially aligned

biomacromolecules, Žı́dek et al., 162, 385

PISEMA spectra, structural fitting, Nevzorov and Opella, 160, 33

Alpha-helices

in proteins, Dipolar Waves as NMR maps of, Mesleh and Opella,

163, 288

Alzheimer’s disease

automated data processing of {1H-decoupled} 13C MR spectra

acquired from human brain in vivo, Shic and Ross, 162, 259

Amino acids

protein, in aqueous solution, 14N NMR relaxation times, Troganis,

Tsanaktsidis, and Gerothanassis, 164, 294

uniformly 13C-labeled, band-selective recoupling for magnetization

transfer in, application of 0� pulses, Matsuki, Akutsu, and

Fujiwara, 162, 54

uniformly 13C,15N- and 2H-labeled, NMR assignment of protein

side chains using residue-correlated labeling and NOE spectra,

Mueller et al., 165, 237

c-Aminobutyric acid
in brain, slice-selective J-coupled coherence transfer with symmetric

linear phase pulses, Shen, 163, 73

Amorphous domain

and crystalline domain, in fluoropolymer, selective excitation of

signals: DIVAM sequence, Hazendonk et al., 162, 206

Amphiphilic antimicrobial peptides

susceptibility corrections in solid state NMR with oriented

membrane samples, Glaser and Ulrich, 164, 104

Amplitudes

and frequencies, rapid construction of solid-stateMR powder spectra

from, ESEEM application, Stoll and Schweiger, 163, 248

AM system

dipolar-coupled, in human calf muscle carnosine, in vivo 1H NMR

evidence, Schröder and Bachert, 164, 256

ANAFOR strategy

restricted linear least square treatment processing of heteronuclear

spectra of biomolecules using, Lippens et al., 161, 174

Analytical transfer functions

transverse magnetization, under planar mixing conditions in spin

systems of three coupled spins 1/2, Luy and Glaser, 164, 304

Angular constraints

structural fitting of PISEMA spectra of aligned proteins, Nevzorov

and Opella, 160, 33

Anisotropic motion

effects in CW nonlinear EPR spectra: relaxation enhancement of

lipid spin labels, Livshits, Dzikovski, and Marsh, 162, 429

Anisotropy

collagen fiber orientation in sheep tendon, by 1H DQ-filtered NMR

signals, Fechete et al., 162, 166

self-diffusion, inversion by chemical substitution in smectic A liquid

crystals, PGSE NMR with quadrupole-coil rotation, Oishi and

Miyajima, 160, 74

Anisotropy maps

artifact elimination: measure of curve fitting error for noise filtering

DT-MRI data, Papadakis et al., 164, 1

Antimicrobial peptides

amphiphilic, application of susceptibility corrections in solid state

NMR with oriented membrane samples, Glaser and Ulrich,

164, 104

Apparent diffusion coefficient

hyperpolarized 3He, measurement in vivo in human lung at very low

field, Bidinosti et al., 162, 122

1Boldface numbers indicate volume; lightface numbers indicate
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Aqueous flat cells

perpendicular to electric field, for use in EPR spectroscopy, Mett

and Hyde, 165, 137

Arbitrary pulse sequences

calculation of diffusion effect for, Kiselev, 164, 205

Aromatic rings

fused, spectral selection using recoupled long-range C–H dipolar

dephasing in solid state NMR, Mao and Schmidt-Rohr, 162,

217

Arrayed acquisition

2D exchange NMR spectra within single experiment, Shapira and

Frydman, 165, 320

Articular cartilage

bovine, 23Na NMR, method for suppressing central transition in I =

3/2 spectra, Eliav, Keinan-Adamsky, and Navon, 165, 276

Artifacts

anisotropy map, elimination: measure of curve fitting error for noise

filtering DT-MRI data, Papadakis et al., 164, 1

ghost-peak suppression in ultrafast 2D NMR spectroscopy, Shrot

and Frydman, 164, 351

magnetic susceptibility, elimination in microimage of liquid–solid

interfaces, Duh et al., 160, 47

motion-induced, retrospective intra-scan motion correction, Bour-

geois et al., 163, 277

in T1q-weighted imaging, correction with self-compensating spin-

locking pulse, Charagundla et al., 162, 113

Assignment

backbone, multiply labeled membrane peptides and proteins in solid

state, strategies, Petkova et al., 160, 1

backbone resonance, high-throughput, 13C,15N-labeled proteins,

triple-resonance chemical shift-coded HNCACBcodedHAHB,

Pegan et al., 165, 315

efficient peak assignment algorithm for 2D NMR correlation spectra

of framework structures, Brouwer, 164, 10

NMR, protein side chains, using residue-correlated labeling and

NOE spectra, Mueller et al., 165, 237

peptide resonance, with fMAS total through-bond correlation

spectroscopy using adiabatic pulses, Hardy, Detken, and Meier,

165, 208

side-chain

multiply labeled membrane peptides and proteins in solid state,
strategies, Petkova et al., 160, 1

protein, NMR, using residue-correlated labeling and NOE spectra,
Mueller et al., 165, 237

Atomic refinement

with correlated solid state NMR restraints, Bertram et al., 163, 300

Automated data processing

{1H-decoupled} 13C MR spectra acquired from human brain in

vivo, Shic and Ross, 162, 259

Automatic matching control

in detection of EPR absorption using frequency modulation, Hirata

et al., 164, 233

Automatic tuning control

in detection of EPR absorption using frequency modulation, Hirata

et al., 164, 233

B

Backbone assignment

multiply labeled membrane peptides and proteins in solid state,

strategies, Petkova et al., 160, 1

Backbone resonance assignment

high-throughput, 13C,15N-labeled proteins, triple-resonance chemi-

cal shift-coded HNCACBcodedHAHB, Pegan et al., 165, 315

Background gradients

effects on pore space shape and size determination in porous systems

using NMR diffusometry, Price, Stilbs, and Söderman, 160, 139

suppression in pulsed gradient stimulated echo measurements, Sun,

Seland, and Cory, 161, 168

Bacteriorhodopsin
13C,15N-labeled, in solid state, backbone and side chain assignment

strategies, Petkova et al., 160, 1

Bandwidth extension

in RF FT-EPR, stochastic excitation and Hadamard correlation

spectroscopy with, Pursley et al., 162, 35

BEBOP

optimal control theory application to broadband excitation pulse

design for high-resolution NMR, Skinner et al., 163, 8

Bicelle

measurement of 15N CSA in protein in dilute liquid crystalline

medium with MAS, Kurita et al., 163, 163

Biological tissue

in vivo L-band EPR spectroscopy, improved external loop resonator

for, Salikhov et al., 164, 54

Biomacromolecules

partially aligned, internal consistency of NMR data obtained in,

Žı́dek et al., 162, 385

Biomolecules

heteronuclear spectra, restricted linear least square treatment

processing using ANAFOR processing, Lippens et al., 161,

174

structure determination, Xplor-NIH NMR package for, Schwieters

et al., 160, 65

BlochLib

fast NMR C++ tool kit, Blanton, 162, 269

Bloch–McConnell equations

approximate, use in NMR analyses of chemically exchanging

systems, implications, Hansen and Led, 163, 215

Body motion

electric fields induced in high-field MRI by, calculation, Liu, Zhao,

and Crozier, 161, 99

Bone

trabecular, structural imaging with intermolecular double-quantum

coherence MRI, Chin et al., 165, 309

Bootstrap

non-parametric statistical analysis of DT-MRI data, Pajevic and

Basser, 161, 1

Bottle

wine, full intact, using NMR for study of, Weekley et al., 161, 91

Boundary morphology

structured materials, probing by 2D NMR q-space imaging,

feasibility, Chin et al., 160, 20

Bound ligands

conformation determination, effects of intermediate exchange: TR-

NOESY and TR-CCSY, Ravindranathan et al., 163, 199

Brain

{1H-decoupled} 13C MR spectra acquired in vivo, automated data

processing (human), Shic and Ross, 162, 259

GABA in, slice-selective J-coupled coherence transfer with sym-

metric linear phase pulses (human), Shen, 163, 73

MR imaging at 4 T, microstrip transmission line volume coil for

(human), Zhang, Ugurbil, and Chen, 161, 242

Broadband

ultra-broadband transmission line NMR probe, numerical and

experimental study, Kubo and Ichikawa, 162, 284

Broadband adiabatic mixing
13C–13C, in solution, optimized for high fields, Bennett, Gross, and

Wagner, 165, 59

Broadband excitation

pulses, design for high-resolution NMR, application of optimal

control theory, Skinner et al., 163, 8

Broadband Excitation By Optimized Pulses (BEBOP)

optimal control theory application to broadband excitation pulse

design for high-resolution NMR, Skinner et al., 163, 8
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Broadband geodesic pulses

for three-spin systems: time-optimal realization of effective trilinear

coupling terms and indirect SWAP gates, Reiss, Khaneja, and

Glaser, 165, 95

Broadband phase modulation

by adiabatic pulses, Meriles, Sakellariou, and Pines, 164, 177

Bubble-train flow

ultra-fast imaging with single excitation multiple image RARE,

Sederman, Mantle, and Gladden, 161, 15

Bulk magnetic susceptibility

corrections, in solid state NMR with oriented membrane samples

Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, Ulrich, Glaser, and Ulrich, 164, 115

C

13C

adamantane, chemical-shift referencing in solid state NMR,

Morcombe and Zilm, 162, 479

ANAFOR processing for restricted linear least square treatment of

heteronuclear spectra of biomolecules, Lippens et al., 161, 174

automated data processing of {1H-decoupled} 13C MR spectra

acquired from human brain in vivo, Shic and Ross, 162, 259

broadband 13C–13C adiabatic mixing in solution optimized for high

fields, Bennett, Gross, and Wagner, 165, 59
13C aliphatic region-selective magnetization transfer in solids,

application of 0� pulses to band-selective recoupling for,

Matsuki, Akutsu, and Fujiwara, 162, 54
13C{19F} REDOR-like NMR on lyophilized yeast cells, with relative

full-echo reference, Mehta et al., 163, 182
13C–1H one-bond couplings in macromolecules, combined J-

spectroscopy and TROSY, Luy and Marino, 163, 92
13C-labeled LL-alanine, MAS NMR, enhanced triple-quantum

excitation, Carravetta, Schmedt auf der Günne, and Levitt,

162, 443
13C,15N-labeled amino acids and proteins, lineshape contributions:

solid state NMR with J-decoupling, Igumenova and McDer-

mott, 164, 270
13C,15N-labeled membrane peptides and proteins in solid state,

backbone and side chain assignment strategies, Petkova et al.,

160, 1
13C,15N-labeled proteins

Ca-Ha residual dipolar couplings in, high-sensitivity 3D experiment
for measuring, Hu, Zhang, and Chen, 165, 248

small, high-throughput backbone assignment by triple-resonance
chemical shift-coded HNCACBcodedHAHB, Pegan et al., 165, 315

doubly labeled peptides, homonuclear decoupled 13C chemical shift

anisotropy by selective-pulse solid state NMR, Hong and Yao,

160, 114
1H–13C separated local field spectroscopy with columnar and

nematic liquid crystals, Dvinskikh et al., 163, 46
1Hfi13C through-bond polarization transfer, fast MAS, and 1H spin

diffusion, multi-scale NMR of mesostructured materials by,

Alonso and Massiot, 163, 347
1H,15N,13C-triple resonance NMR of very large systems at 900

MHz, Chung and Kroon, 163, 360

lineshapes, in solid state NMR of labeled compounds, effects of

coherent CSA–dipolar cross-correlation, Duma et al., 162, 90

and 31P, solid state NMR in dense dipolar networks, distance

measurements in spin-1/2 systems by, Schmedt auf der Günne,

165, 18

pair, intramolecular internuclear distances, improved measurement

accuracy: rotational resonance NMR, Costa, Sun, and Griffin,

164, 92

perfluorocyclohexane solid state NMR, interference of homonuclear

decoupling and exchange in, McMillan, Hazendonk, and

Hodgkinson, 161, 234

solid state NMR

characterization of protein nanocrystals, Martin and Zilm, 165, 162
with mobile samples, application of XiX decoupling for, Ashida and

Asakura, 165, 180
recoupled long-range C-H dipolar dephasing in, and spectral selection

of fused aromatic rings, Mao and Schmidt-Rohr, 162, 217
signal discrimination in solid material with liquid-like behavior with

residual dipolar proton–proton homonuclear interactions, Bardet
and Foray, 160, 157

U-13C,15N- and U-2H labeled amino acids, NMR assignment of

protein side chains using residue-correlated labeling and NOE

spectra, Mueller et al., 165, 237

uniformly labeled clusters, rotational-echo double resonance, Mehta

and Schaefer, 163, 188

variations on chemical shift of TMS, Hoffman, 163, 325

C-12 hydrocarbon chain

end-to-end correlation for, Wagner et al., 160, 161

Capillary electrophoresis

hyphenated CE-NMR, application of spectral restoration from low

signal-to-noise distorted NMR signals, Li et al., 162, 133

Carbon

long range H,C, couplings, measurement in natural products in

orienting media, Verdier et al., 163, 353

Carnosine

human calf muscle, in vivo 1H NMR evidence for dipolar-coupled

AM system in, Schröder and Bachert, 164, 256

Carr–Purcell–Meiboom–Gill

application to heteronuclear multiple-bond correlation spectroscopy:

LR-CAHSQC, Koskela, Kilpeläinen, and Heikkinen, 164,

228

application of restricted diffusion in grossly inhomogeneous fields,

Zielinski and Sen, 164, 145

echoes, measurement of self-diffusion coefficient by single-sided

NMR using, Casieri, Bubici, and De Luca, 162, 348

and KCPMG, method for rapid characterization of diffusion using,

Song, Hürlimann, and Flaum, 161, 222

relaxation, by diffusion with constant magnetic field gradient in

restricted geometry, Zhang and Hirasaki, 163, 81

RF train, internal gradient modulation by, in elimination of

magnetic susceptibility artefacts in microimage of liquid–solid

interfaces, Duh et al., 160, 47

and two-pulse spin-echo, sequences, comparison of electron spin

relaxation times measured by, Harbridge, Eaton, and Eaton,

164, 44

Cellulose

powder pattern recoupling at 10 kHz spinning speed applied to,

Witter, Hesse, and Sternberg, 161, 35

Chain dynamics

in low-temperature phases of lipid membranes, by electron spin-echo

spectroscopy, Bartucci et al., 162, 371

Charcoal

fused aromatic rings, spectral selection using recoupled long-range

C–H dipolar dephasing in solid state NMR, Mao and Schmidt-

Rohr, 162, 217

Chemical bonding

differences, evidence from J-coupling in solid state NMR with

quadrupolar nuclei, Massiot et al., 164, 160

Chemical exchange

measurement of small spin–spin splittings in presence of, case of

deuterated water, Mahi and Duplan, 162, 341

NMR analysis using approximate Bloch–McConnell equations,

implications, Hansen and Led, 163, 215

and temporal variation, measurement of concentrations in systems

with, long repetition time experiments for, Galbán and Spencer,

160, 126

transferred cross-relaxation and cross-correlation in NMR, Ravin-

dranathan et al., 163, 199
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Chemical-shift anisotropy

coherent CSA-dipolar cross-correlation, effects on 13C lineshapes in

solid state NMR of labeled compounds, Duma et al., 162, 90
2H, from high-field 2H MAS NMR spectroscopy, Hauch et al., 165,

282

homonuclear decoupled 13C, in 13C doubly labeled peptides, by

selective-pulse solid state NMR, Hong and Yao, 160, 114

and internal consistency of NMR data from partially aligned

biomacromolecules, Žı́dek et al., 162, 385
15N

in protein in dilute liquid crystalline medium, measurement with use
of MAS, Kurita et al., 163, 163

in protein structure refinement, and comparison with NH residual
dipolar couplings, Lipsitz and Tjandra, 164, 171

orientation restraints in molecular dynamics simulations derived

from, using time and ensemble averaging, Hess and Scheek,

164, 19

refocusing in 2H NMR using quadrupolar-echo experiment,

Antonijevic and Wimperis, 164, 343

slow and fast sideband patterns, correlation under fast magic-angle

spinning, Eléna, Hediger, and Emsley, 160, 40

Chemical-shift anisotropy recoupling

powder pattern recoupling at 10 kHz spinning speed applied to

cellulose, Witter, Hesse, and Sternberg, 161, 35

Chemical shift-coded experiment

triple-resonance HNCACBcodedHAHB, high-throughput backbone

resonance assignment of small 13C,15N-labeled proteins, Pegan

et al., 165, 315

Chemical shift referencing

in MAS solid state NMR, Morcombe and Zilm, 162, 479

susceptibility corrections in solid state NMR with oriented

membrane samples

Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, Ulrich, Glaser, and Ulrich, 164, 115

Chemical shifts

complexation-induced: ab initio parameterization of transferable

bond anisotropies, Packer, Zonta, and Hunter, 162, 102

and dipolar couplings, correlation: atomic refinement with corre-

lated solid state NMR restraints, Bertram et al., 163, 300

TMS, variations on, Hoffman, 163, 325

Chemical substitution

inversion of self-diffusion anisotropy in smectic A liquid crystals by,

PGSE NMR with quadrupole-coil rotation, Oishi and Miya-

jima, 160, 74

Chloroeremomycin

4-fluorobiphenyl derivative, REDOR with relative full-echo refer-

ence, Mehta et al., 163, 182

Chloroplasts

transmembrane pH difference in, determination with spin label

tempamine, Trubitsin and Tikhonov, 163, 257

Cholesterol

natural abundance 1H–13C correlations in membrane, gradient-

enhanced HSQC under high-resolution MAS, Soubias et al.,

165, 303

Chymotrypsin inhibitor type 2

fully deuterated, use of very long-distance NOEs in, Koharudin et

al., 163, 228
13C–15N dephasing

intramolecular hydrogen bonding distance analysis in (Ala-Gly)15
with silk I form after removal of MAS frequency effect in

REDOR, Kameda et al., 160, 91
59Co

satellite-transitionMASNMRof quadrupolar nuclei, self-compensa-

tion for magic-angle misset, Ashbrook and Wimperis, 162, 402

Cogwheel cycles

and coherence pathway selection, calculation of, Jerschow and

Kumar, 160, 59

Cogwheel phase cycling

application to sideband manipulation experiments in solid state

NMR, Ivchenko, Hughes, and Levitt, 164, 286

efficient 5QMAS NMR with, Bräuniger et al., 163, 64

Coherence pathways

and restricted diffusion in grossly inhomogeneous fields, Zielinski

and Sen, 164, 145

selection, and cogwheel cycles, calculation of, Jerschow and Kumar,

160, 59

Coherence transfer

slice-selective J-coupled, using symmetric linear phase pulses, Shen,

163, 73

Coherence transfer pathways

multiplex phase cycling procedures, Ivchenko, Hughes, and Levitt,

160, 52

Collagen fibers

orientation in sheep tendon, anisotropy by 1H DQ-filtered NMR

signals, Fechete et al., 162, 166

Compensation of refocusing inefficiency with synchronized inversion

sweep (CRISIS)

in multiplicity-edited HSQC, Boyer, Johnson, and Krishnamurthy,

165, 253

Complexation-induced chemical shifts

ab initio parameterization of transferable bond anisotropies, Packer,

Zonta, and Hunter, 162, 102

Conformation

bound ligands, determination, effects of intermediate exchange: TR-

NOESY and TR-CCSY, Ravindranathan et al., 163, 199

Constant-relaxation method

self-diffusion measurements in strongly inhomogeneous magnetic

fields by, Klein et al., 164, 310

Constant-time NMR

two-dimensional, efficient doubling scheme for: 2D filter diagona-

lization method, Chen et al., 162, 74

Continuous wave EPR

experiment revisited, Kälin, Gromov, and Schweiger, 160, 166

nonlinear, anisotropic motion effects in, Livshits, Dzikovski, and

Marsh, 162, 429

superhyperfine interaction in, stochastic Liouville equation-based

program for analysis, Della Lunga et al., 164, 71

Continuous wave MRI

heterogeneous materials, Fagan et al., 163, 318

Contrast agents

MRI, uptake by human red blood cells, application of 1H and 23Na

MAS NMR spectroscopy, Calabi et al., 164, 28

Control systems

optimal control of spin dynamics in presence of relaxation, Khaneja

et al., 162, 311

Cooling

improved properties, actively shielded multi-layer gradient coil

designs with, Leggett, Crozier, and Bowtell, 165, 196

Copper complexes

analysis of superhyperfine interaction in CW-ESR, with stochastic

Liouville equation-based program, Della Lunga et al., 164, 71

Correlation functions

for inhomogeneous magnetic field in random media with application

to dense random pack of spheres, Audoly et al., 164, 154

Correlation spectroscopy

Hadamard (see also Hadamard spectroscopy)

and stochastic excitation, with bandwidth extension in RF FT-EPR,
Pursley et al., 162, 35

two-dimensional, Kupče and Freeman, 162, 300
1H detected 1H,15N, in rotating solids, Reif and Griffin, 160, 78

heteronuclear and homonuclear peptide backbone spectra, with

SPECIFIC CP technique, Petkova et al., 160, 1

heteronuclear multiple-bond, application of CPMG sequence: LR-

CAHSQC, Koskela, Kilpeläinen, and Heikkinen, 164, 228
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total through-bond, under fast MAS, adiabatic pulses for, Hardy,

Detken, and Meier, 165, 208

two-dimensional NMR, of framework structures, efficient peak

assignment algorithm for, Brouwer, 164, 10

Coupled HSQC

G-BIRD(r)-modified, accurate determination of one-bond hetero-

nuclear residual dipolar couplings by, Fehér, Berger, and

Kövér, 163, 340

Coupling constants (see Spin–spin coupling constants)

Couplings

one-bond, in macromolecules, combined J-spectroscopy and

TROSY for measurement of, Luy and Marino, 163, 92

CRAZED

flow effects in long-range dipolar field MRI, Loureiro de Sousa,

Gounot, and Grucker, 162, 356

p-Cresol:piperazine complex

formation in solution monitored by T1 and PFG NMR diffusion

measurements, Martins de Carvalho et al., 164, 197

Cross-correlation

coherent CSA–dipolar, effects on carbon-13 lineshapes in solid state

NMR of labeled compounds, Duma et al., 162, 90

rates, measuring with enhanced accuracy: symmetrical reconversion,

Pelupessy, Espallargas, and Bodenhausen, 161, 258

transferred cross-relaxation and cross-correlation in NMR, Ravin-

dranathan et al., 163, 199

Crosslinked elastomers

solvents in, self-diffusion measurements by constant-relaxation

method in strongly inhomogeneous magnetic fields, Klein et

al., 164, 310

Cross-polarization

application of difference-NMR techniques for selection of compo-

nents on basis of relaxation times, Harris, de Azevedo, and

Bonagamba, 162, 67

backbone and side chain assignment of multiply labeled membrane

peptides and proteins in solid state, Petkova et al., 160, 1

transient oscillations under strongly mismatched Hartmann–Hahn

conditions using, Žujović, Bowmaker, and Mayer, 164, 358

Cross-relaxation

transferred cross-relaxation and cross-correlation in NMR, Ravin-

dranathan et al., 163, 199

Cryoprotection

chain dynamics in low-temperature phases of lipid membranes by

electron spin-echo spectroscopy, Bartucci et al., 162, 371

Crystalline domain

and amorphous domain, in fluoropolymer, selective excitation of

signals: DIVAM sequence, Hazendonk et al., 162, 206

Crystallization

protein nanocrystal preparation and characterization by solid state

NMR, Martin and Zilm, 165, 162

Crystals

nanomagnet Mn12-acetate, magnetic fields on, probing by EPR,

Rakvin et al., 165, 260

D

Damped quantum rotor lineshape equation

and Alexander–Binsch lineshape equation, comparison, hindered

methyl group, Bernatowicz and Szymański, 164, 60

DANTE

pulse sequence, in selective NMR excitation in strongly inhomo-

geneous magnetic fields, Todica, Fechete, and Blümich, 164,

220

selective polarization inversion of protons in rotating solids,

Goobes, Vinogradov, and Vega, 161, 56

Data acquisition

multiple-echo, sensitivity-enhanced phase-corrected magic angle

turning using, Hu and Wind, 163, 149

Data processing

ANAFOR, for restricted linear least square treatment of hetero-

nuclear spectra of biomolecules, Lippens et al., 161, 174

automated, {1H-decoupled} 13C MR spectra acquired from human

brain in vivo, Shic and Ross, 162, 259

DECODER

test of inverse methods in two-dimensional NMR spectral analysis,

van Beek, Meier, and Schäfer, 162, 141

Deconvolution

multi-resolution, spectral restoration from low signal-to-noise

distorted NMR signals using, Li et al., 162, 133

Decoupling

heteronuclear, phase-modulated, in NMR of solids, Khitrin,

Fujiwara, and Akutsu, 162, 46

heteronuclear spin, in solid state NMR under magic-angle sample

spinning, Ernst, 162, 1

homonuclear (see Homonuclear decoupling)

low-power XiX, in MAS NMR experiments, Ernst, Samoson, and

Meier, 163, 332

PMLG, in MAS proton spectroscopy, selective inversion of lines

under, Goobes, Vinogradov, and Vega, 161, 56

proton, low-power XiX, in MAS NMR experiments, Ernst,

Samoson, and Meier, 163, 332

XiX, application for solid state 13C NMR with mobile samples,

Ashida and Asakura, 165, 180

DECRA

comparison with PowerSplicing and optimized splicing, Engelsen

and Bro, 163, 192

Degradation

historical paper: nondestructive analysis by NMR-MOUSE, Blü-

mich et al., 161, 204

Degree of polarization

and effect of foreign gases in production of hyperpolarized 129Xe in

simple system under atmospheric pressure, Fukutomi et al.,

160, 26

Density functional theory

calculations, of nitrogen NMR shieldings of C-, N-, and O-nitroso

systems, Witanowski et al., 164, 212

Dephasing
13C–15N, intramolecular hydrogen bonding distance analysis in

(Ala-Gly)15 with silk I form after removal of MAS frequency

effect in REDOR, Kameda et al., 160, 91

dipolar, recoupled long-range C–H, in solid state NMR, and use for

spectral selection of fused aromatic rings, Mao and Schmidt-

Rohr, 162, 217

Deuterated protein

use of very long-distance NOEs in fully deuterated protein,

Koharudin et al., 163, 228

Deuterated water

measurement of small spin–spin splittings in presence of chemical

exchange, Mahi and Duplan, 162, 341

Dextran gels

self- and mutual-diffusion coefficients in, measurement by PFG-SE

and 31P NMR 1D profiling, Kwak, Viet, and Lafleur, 162,

198

Diamond anvil cell

impurity proton NMR signals from common ‘‘proton-free’’

laboratory materials, Bachman and Silvera, 162, 417

Difference-NMR

techniques, for selection of components on basis of relaxation times,

Harris, de Azevedo, and Bonagamba, 162, 67

Difftrain

applications of fast diffusion measurement using, Buckley et al., 161,

112

Diffusion

2D NMR q-space imaging of boundary morphology of structured

materials, Chin et al., 160, 20
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apparent diffusion coefficient of hyperpolarized 3He, in vivo

measurement in human lung at very low field, Bidinosti et al.,

162, 122

in confined geometries, predictions of PFG NMR echo-decays:

diffusion propagator simulation, Hagslätt et al., 161, 138

with constant magnetic field gradient in restricted geometry, CPMG

relaxation by, Zhang and Hirasaki, 163, 81

hole-burning measurements, in high magnetic field gradients,

Sigmund and Halperin, 163, 99

rapid characterization of, method, Song, Hürlimann, and Flaum,

161, 222

and velocity distribution, separation using PFG NMR, Gottwald,

Kuran, and Scheler, 162, 364

Diffusion anisotropy

self-diffusion, inversion by chemical substitution in smectic A liquid

crystals, PGSE NMR with quadrupole-coil rotation, Oishi and

Miyajima, 160, 74

Diffusion coefficients

in connected porous media, PFG measurement of, effects of finite-

width pulses, Zielinski and Sen, 165, 153

p-cresol:piperazine complex formation in solution monitored by T1
and PFG NMR diffusion measurements, Martins de Carvalho

et al., 164, 197

Diffusion effect

calculation for arbitrary pulse sequences, Kiselev, 164, 205

Diffusion MRI

q-space, measurements that use finite-duration diffusion-encoding

gradients, displacement probability and diffusion time in, Lori,

Conturo, and Le Bihan, 165, 185

Diffusion-ordered spectroscopy (DOSY)

spectra, processing using regularized resolvent transform, Arm-

strong et al., 163, 139

Diffusion propagators

simulations based on finite element method: predictions of PFG

NMR echo-decays for molecules diffusing in confined geome-

tries, Hagslätt et al., 161, 138

Diffusion–relaxation correlation

in simple pore structures, Callaghan, Godefroy, and Ryland, 162,

320

Diffusion tensor magnetic resonance imaging

data, parametric and non-parametric statistical analysis, Pajevic and

Basser, 161, 1

noise filtering of data, measure of curve fitting error for, Papadakis

et al., 164, 1

Diffusion time

definition in q-space MR measurements that use finite-duration

diffusion-encoding gradients, Lori, Conturo, and Le Bihan, 165,

185

2,2-Dimethyl-2-silapentane-5-sulfonic acid

sodium salt, shift scale, and chemical-shift referencing in solid state

NMR, Morcombe and Zilm, 162, 479

Dinuclear manganese(II) complexes

EPR spectra from, quantitative analysis, Golombek and Hendrich,

165, 33

Dipolar couplings (see also Residual dipolar couplings)

and chemical shifts, correlation: atomic refinement with correlated

solid state NMR restraints, Bertram et al., 163, 300

heteronuclear dipolar recoupling in liquid crystals and solids by

PISEMA-type pulse sequences, Dvinskikh et al., 164, 165

long-range

columnar and nematic liquid crystals, separated local field
spectroscopy, Dvinskikh et al., 163, 46

H,C, measurement in natural products in orienting media, Verdier et
al., 163, 353

Magic Sandwich pulse sequence with reduced offset dependence for

HR separated local field spectroscopy, Nevzorov and Opella,

164, 182

pulse error compensating symmetric magic-echo trains, Boutis et al.,

161, 132

solutes in skeletal muscle, effects of pH and molecular charge, DQF
1H NMR, Asllani et al., 163, 124

and zero quantum relaxation, separation in rotational resonance

NMR, Costa, Sun, and Griffin, 164, 92

Dipolar dephasing

recoupled long-range C–H, in solid state NMR, and use for spectral

selection of fused aromatic rings, Mao and Schmidt-Rohr, 162,

217

Dipolar encoded longitudinal magnetization

parameter maps of 1H residual dipolar couplings in tendon under

mechanical load, Fechete, Demco, and Blümich, 165, 9

Dipolar field

isolating quantum coherences in structural imaging using inter-

molecular double-quantum coherence MRI, Chin et al., 165,

309

Dipolar interactions

heteronuclear

description of echo position in reorientation processes of nematic
liquid crystals, Bender, Holstein, and Geschke, 164, 35

recoupling in liquid crystals and solids by PISEMA-type pulse
sequences, Dvinskikh et al., 164, 165

homonuclear DQ, with generalized composite 0� pulse, band-

selective recoupling with, Matsuki, Akutsu, and Fujiwara,

162, 54

Dipolar networks

dense, 13C and 31P solid state NMR in, distance measurements in

spin-1/2 systems by, Schmedt auf der Günne, 165, 18

Dipolar signal

Jeener–Broekaert, NMR second moment imaging using, Matsui et

al., 160, 13

Dipolar Waves

as NMR maps of helices in proteins, Mesleh and Opella, 163, 288

Direct-polarization

application of difference-NMR techniques for selection of compo-

nents on basis of relaxation times, Harris, de Azevedo, and

Bonagamba, 162, 67

Displacement probability

definition in q-space MR measurements that use finite-duration

diffusion-encoding gradients, Lori, Conturo, and Le Bihan, 165,

185

Distance measurements

intramolecular hydrogen bonding, (Ala-Gly)15 with silk I form, after

removal of MAS frequency effect in REDOR, Kameda et al.,

160, 91

in spin-1/2 systems, by 13C and 31P solid state NMR in dense dipolar

networks, Schmedt auf der Günne, 165, 18

Distant dipolar field

MRI using, flow effects, Loureiro de Sousa, Gounot, and Grucker,

162, 356

DIVAM sequence

selective excitation of signals from rigid and mobile domains in

fluoropolymer, Hazendonk et al., 162, 206

DNA oligomers

measurement of 3J(H0
i,Pi+1) in, application of HMQC technique,

Koźmiński et al., 160, 120

Doppler effect

in NMR spectroscopy, Guéron, 160, 151

DOQSY

test of inverse methods in two-dimensional NMR spectral analysis,

van Beek, Meier, and Schäfer, 162, 141

DOSY

spectra, processing using regularized resolvent transform, Arm-

strong et al., 163, 139

Double-quantum-filtered NMR
1H (see 1H double-quantum-filtered NMR)
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Double-quantum-filtered STMAS

communication, Kwak and Gan, 164, 369

Doubling scheme

for 2D constant-time NMR: 2D filter diagonalization method, Chen

et al., 162, 74

DUMBO-1

proton NMR spectroscopy in solids using, experimental aspects,

Lesage et al., 161, 105

Dynamic nuclear polarization

at 9 T, using 250 GHz gyrotron microwave source, Bajaj et al., 160,

85

Dynamic processes

monitoring by arrayed acquisition of 2D exchange NMR spectra

within single experiment, Shapira and Frydman, 165, 320

Dysprosium

Dy3+ in YBa2Cu3O6-compounds, EPR study, Gafurov et al., 161,

210

E

Echo-decays

PFG NMR, predictions, diffusion in confined geometries: diffusion

propagator simulation, Hagslätt et al., 161, 138

Echoes

in reorientation processes of nematic liquid crystals, observation,

Bender, Holstein, and Geschke, 164, 35

Echo-planar rotating-frame imaging

complete cross section of object in single experiment, Casanova et

al., 162, 396

E.COSY

sensitivity-enhanced, measurement of dipolar 15N–1HN couplings,

Ding and Gronenborn, 163, 208

Eddy current

applicability of single point measurements of magnetic field gradient

waveforms, Goodyear et al., 163, 1

Electric fields

induced by body and head motion in high-field MRI, calculation,

Liu, Zhao, and Crozier, 161, 99

Electronic g-factor

measurement from ENDOR-induced EPR patterns, Kang et al.,

165, 128

Electron paramagnetic resonance (see EPR)

Electron self-exchange

plastocyanin, NMR analysis, application of approximate Bloch-

McConnell equations, Hansen and Led, 163, 215

Electron spin-echo envelope modulation (ESEEM)

application of rapid construction of solid-state MR powder spectra

from frequencies and amplitudes, Stoll and Schweiger, 163, 248

out-of-phase: selective excitation in pulsed EPR of spin-correlated

triplet-radical pair, Kulik et al., 162, 423

Electron spin-echo spectroscopy

chain dynamics in low-temperature phases of lipid membranes by,

Bartucci et al., 162, 371

Electron spin relaxation time

measured by Carr–Purcell–Meiboom–Gill and two-pulse spin-echo

sequences, comparison, Harbridge, Eaton, and Eaton, 164, 44

Electron-Zeeman-resolved EPR

with inversion-recovery EPR, measurement of orientation-depen-

dent T1, Eichel, Granwehr, and Schweiger, 162, 380

Emulsions

application of fast diffusion measurement using Difftrain, Buckley et

al., 161, 112

oil-in-water, application of NMR-MOUSE to study of food systems

using, Pedersen et al., 165, 49

ENDOR-induced EPR

patterns, electronic g-factor measurement from, Kang et al., 165,

128

End-to-end correlation

for C-12 hydrocarbon chain, Wagner et al., 160, 161

Ensemble averaging

and time averaging, orientation restraints in molecular dynamics

simulations using, Hess and Scheek, 164, 19

Epilepsy

automated data processing of {1H-decoupled} 13C MR in vivo brain

spectra, and ketogenic diet, Shic and Ross, 162, 259

Epitope mapping

by saturation transfer difference NMR, effect of relaxation, Yan

et al., 163, 270

EPR

aqueous flat cells perpendicular to electric field for use in, Mett and

Hyde, 165, 137

bandwidth extension in RF FT-EPR, stochastic excitation and

Hadamard correlation spectroscopy with, Pursley et al., 162, 35

chain dynamics in low-temperature phases of lipid membranes by

electron spin-echo spectroscopy, Bartucci et al., 162, 371

continuous wave (see Continuous wave EPR)

determination of transmembrane pH difference in chloroplasts with

spin label tempamine, Trubitsin and Tikhonov, 163, 257

dinuclear manganese(II) spectra, quantitative analysis, Golombek

and Hendrich, 165, 33

high-frequency, tuning and operation of reflection resonator HF

EPR spectrometers, Krymov and Gerfen, 162, 466

high-frequency- and -field, Mn(III) complexes in frozen solutions,

Krzystek and Telser, 162, 454

inversion-recovery, with electron-Zeeman-resolved EPR, measure-

ment of orientation-dependent T1, Eichel, Granwehr, and

Schweiger, 162, 380

in vivo L-band, improved external loop resonator for, Salikhov

et al., 164, 54

multiband, solution-state dynamics of sugar-connected spin probes

in sucrose solution, Fukui et al., 163, 174

probing of magnetic fields on crystals of nanomagnet Mn12-acetate,

Rakvin et al., 165, 260

rare-earth ions Dy3+, Tb3+, and Nd3+ in YBa2Cu3O6-compounds,

Gafurov et al., 161, 210

spectra simulation, Stochastic Liouville equation-based program for

analysis of superhyperfine interaction in CW-ESR, Della Lunga

et al., 164, 71

spin-lattice relaxation times in, with enhanced orientation selec-

tivity, measurement, Eichel, Granwehr, and Schweiger, 162,

380

Tsallis distribution-derived lineshape function useful in, Howarth,

Weil, and Zimpel, 161, 215

variable-frequency, Mn2+-doped NH4Cl0.9I0.1 single crystal at 9.6,

36, and 249.9 GHz: structural phase transition, Misra et al.,

160, 131

X-band, advantages of magnetically aligned phospholipid bilayers in

weak magnetic fields, Cardon, Tiburu, Lorigan, 161, 77

EPR absorption

detection using frequency modulation, Hirata et al., 164, 233

EPR imaging

high-resolution, Blank et al., 165, 116

EPR microscopy

high-resolution, Blank et al., 165, 116

EPR spectrometers

reflection resonator, tuning and operation, Krymov and Gerfen,

162, 466

Erythrocytes

human, defining uptake of MRI contrast agents by, application of
1H and 23Na MAS NMR spectroscopy, Calabi et al., 164, 28

ESEEM (see Electron spin-echo envelope modulation)

ESR (see EPR)

Ethanol

using NMR to study full intact wine bottles, Weekley et al., 161, 91
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Exchange

and homonuclear decoupling, interference in solid state NMR of

perfluorocyclohexane, McMillan, Hazendonk, and Hodgkin-

son, 161, 234

Exchange spectroscopy

arrayed acquisition of 2D exchange NMR spectra within single

experiment, Shapira and Frydman, 165, 320

Exchange-transfer effects

transferred cross-relaxation and cross-correlation in NMR, Ravin-

dranathan et al., 163, 199

Exchange-transferred cross-correlation spectroscopy

intermediate exchange effects on bound ligand conformation

determination, Ravindranathan et al., 163, 199

Exchange-transferred nuclear Overhauser effect spectroscopy

intermediate exchange effects on bound ligand conformation

determination, Ravindranathan et al., 163, 199

External loop resonator

improved, for in vivo L-band EPR spectroscopy, Salikhov et al.,

164, 54

F

19F

distant, REDOR measurement of distance from uniformly labeled
13C clusters to, Mehta and Schaefer, 163, 188

fluoropolymer, selective excitation of signals from rigid and mobile

domains: DIVAM sequence, Hazendonk et al., 162, 206
2H{19F} and 13C{19F} REDOR and REDOR-like NMR on

lyophilized yeast cells, with relative full-echo reference, Mehta

et al., 163, 182

homonuclear decoupling, RF irradiation used in, and exchange,

interference in solid state NMR of perfluorocyclohexane,

McMillan, Hazendonk, and Hodgkinson, 161, 234

nuclear spin-lattice relaxation rate constants: end-to-end correlation

for C-12 hydrocarbon chain, Wagner et al., 160, 161

resonance, in Teflon: triple quantum nutation in two-level NMR

system in rotating frame, Hatanaka, Sugiyama, and Tabuchi,

165, 293

solid state NMR with oriented membrane samples, susceptibility

corrections

Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, Ulrich, Glaser, and Ulrich, 164, 115

trifluorovinyldichloroborane, NMR spectroscopy and relaxation

behavior, Boyko et al., 164, 65

Fast amplitude-modulated RF fields

application to MAS NMR of spin-7
2
nuclei, Madhu et al., 163, 310

Fast amplitude-modulated RF pulses

efficient 5QMAS NMR with, Bräuniger et al., 163, 64

Fast diffusion measurement

using Difftrain, applications, Buckley et al., 161, 112

Fast imaging

NMR microscopy with TrueFISP at 11.75 T, Köhler et al., 161, 252

ultra-fast, of static and flowing systems, with single excitation

multiple image RARE, Sederman, Mantle, and Gladden, 161,

15

Fast magic-angle spinning

correlation of fast and slow chemical shift spinning sideband

patterns under, Eléna, Hediger, and Emsley, 160, 40

with 1Hfi13C through-bond polarization transfer and 1H spin

diffusion, multi-scale NMR of mesostructured materials by,

Alonso and Massiot, 163, 347
1H NMR using phase-modulated homonuclear dipolar decoupling,

experimental aspects, Lesage et al., 161, 105

PFG-assisted selection and suppression of 1H NMR signals in solid

state under, Fischbach et al., 165, 102

total through-bond correlation spectroscopy using adiabatic pulses

under, Hardy, Detken, and Meier, 165, 208

Fast multi-dimensional Hadamard spectroscopy

direct frequency-domain irradiation in two or more frequency

dimensions, Kupče and Freeman, 163, 56

Fast rotation

nuclear spin relaxation in paramagnetic systems (SP 1) under,

Kruk and Kowalewski, 162, 229

Fast spin echo

relaxation in, simplified equations describing, Le Roux, 163, 23

Fast two-dimensional NMR

Hadamard spectroscopy, Kupče and Freeman, 162, 300

Field-gradient NMR

hole-burning diffusion measurements in high magnetic field gradi-

ents, Sigmund and Halperin, 163, 99

Filter

multispectral edge-preserving quantitative, multi-exponential analy-

sis of magnitude MR images using, Bonny et al., 161, 25

Filter diagonalization method

regularized resolvent transform based on, processing DOSY spectra

using, Armstrong et al., 163, 139

two-dimensional: efficient doubling scheme for 2D constant-time

NMR, Chen et al., 162, 74

Filtering

noise filtering diffusion tensor MRI data, measure of curve fitting

error for, Papadakis et al., 164, 1

Finite-duration gradients

diffusion-encoding, displacement probability and diffusion time in q-

space MR measurements using, Lori, Conturo, and Le Bihan,

165, 185

Finite element method

diffusion propagator simulation based on: predictions of PFG NMR

echo-decays for molecules diffusing in confined geometries,

Hagslätt et al., 161, 138

Finite gradient pulses

effects of polydisperse pore sizes, NMR diffusometry, Price, Stilbs,

and Söderman, 160, 139

Finite pulse errors

pulse error compensating symmetric magic-echo trains, Boutis et al.,

161, 132

Finite-width pulses

effects in pulsed-field gradient measurement of diffusion coefficient in

connected porous media, Zielinski and Sen, 165, 153

Fitting error

measure of curve fitting error for noise filtering diffusion tensor MRI

data, Papadakis et al., 164, 1

Flat cells

aqueous, perpendicular to electric field, for use in EPR spectroscopy,

Mett and Hyde, 165, 137

Flow

effects in long-range dipolar field MRI, Loureiro de Sousa, Gounot,

and Grucker, 162, 356

metabolite, quantification in intact plants, flow encoded NMR

spectroscopy for, Szimtenings, Olt, and Haase, 161, 70

propane gas through model porous bead packs, pulsed gradient spin

echo study, Codd and Altobelli, 163, 16

separation of velocity distribution and diffusion using PFG NMR,

Gottwald, Kuran, and Scheler, 162, 364

tubeless siphon, velocity profiles in, imaging by NMR microscopy,

Xia and Callaghan, 164, 365

Flow encoded NMR spectroscopy

for quantification of metabolite flow in intact plants, Szimtenings,

Olt, and Haase, 161, 70

Flowing systems

ultra-fast imaging with single excitation multiple image RARE,

Sederman, Mantle, and Gladden, 161, 15

Fluoropolymer

signals from rigid and mobile domains in, selective excitation:

DIVAM sequence, Hazendonk et al., 162, 206
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Food emulsions

application of NMR-MOUSE to, Pedersen et al., 165, 49

Food products

complex, water self-diffusion coefficient in, determination by low-

field 1H PFG-NMR, Métais and Mariette, 165, 265

Force-detected NMR

in 170-nmNMR imaging usingmagnetic resonance forcemicroscopy,

Thurber, Harrell, and Smith, 162, 336

Foreign gases

effects in production of hyperpolarized 129Xe in simple system under

atmospheric pressure, Fukutomi et al., 160, 26

Fourier transform EPR

radiofrequency, bandwidth extension in, stochastic excitation and

Hadamard correlation spectroscopy with, Pursley et al., 162, 35

Framework structures

two-dimensional NMR correlation spectra of, efficient peak assign-

ment algorithm for, Brouwer, 164, 10

Free induction decay

selective excitation in pulsed EPR of spin-correlated triplet-radical

pair, Kulik et al., 162, 423

Frequencies

and amplitudes, rapid construction of solid-stateMR powder spectra

from, ESEEM application, Stoll and Schweiger, 163, 248

Frequency-dependent order parameters

from analysis of NMR relaxation data, protein dynamics using,

Idiyatullin, Daragan, and Mayo, 161, 118

Frequency-domain method

based on singular value decomposition for frequency-selective NMR

spectroscopy, Stoica et al., 165, 80

Frequency-domain spectroscopy

multichannel excitation, Hadamard method, Kupče and Freeman,

162, 158

Frequency modulation

detection of EPR absorption using, Hirata et al., 164, 233

Frequency-selective NMR spectroscopy

frequency-domain singular value decomposition-based method for,

Stoica et al., 165, 80

Fringe field gradients

hole-burning diffusion measurements in, Sigmund and Halperin,

163, 99

Frozen solutions

Mn(III) complexes in, high-frequency- and -field EPR spectroscopy,

Krzystek and Telser, 162, 454

G

GABA

in brain, slice-selective J-coupled coherence transfer with symmetric

linear phase pulses, Shen, 163, 73

Gallium arsenide

170-nm NMR imaging using magnetic resonance force microscopy,

Thurber, Harrell, and Smith, 162, 336

Gas

propane, flow through model porous bead packs, pulsed gradient

spin echo study, Codd and Altobelli, 163, 16

Gases

foreign, effects in production of hyperpolarized 129Xe in simple

system under atmospheric pressure, Fukutomi et al., 160, 26

Gas phase NMR

PGSE study of propane gas flow through model porous bead packs,

Codd and Altobelli, 163, 16

Gaussian approximation

in theory of MR signal formation in presence of structure-specific

magnetic field inhomogeneities, Sukstanskii and Yablonskiy,

163, 236

Gaussian noise

NMR spectrometer, statistical analysis, Grage and Akke, 162, 176

GBI

molecular dynamics using frequency-dependent order parameters

from analysis of NMR relaxation data, Idiyatullin, Daragan,

and Mayo, 161, 118

G-BIRD(r) module

F1-coupled HSQC modified with, accurate one-bond heteronuclear

residual dipolar couplings by, Fehér, Berger, and Kövér, 163,

340

Geodesic pulses

broadband, for three-spin systems: time-optimal realization of

effective trilinear coupling terms and indirect SWAP gates,

Reiss, Khaneja, and Glaser, 165, 95

g-factor

electronic, measurement from ENDOR-induced EPR patterns,

Kang et al., 165, 128

Ghost-peaks

suppression in ultrafast two-dimensional NMR spectroscopy, Shrot

and Frydman, 164, 351

Glutamate

automated data processing of {1H-decoupled} 13C MR in vivo

human brain spectra, Shic and Ross, 162, 259

GMAX (see Gradient-modulated adiabatic excitation)

Gradient-assisted spectroscopy

arrayed acquisition of 2D exchange NMR spectra within single

experiment, Shapira and Frydman, 165, 320

Gradient coils

actively shielded multi-layer designs with improved cooling proper-

ties, Leggett, Crozier, and Bowtell, 165, 196

high-resolution EPR microscopy using, Blank et al., 165, 116

Gradient-modulated adiabatic excitation (GMAX)

magnetization induced by, analytical description, Teles and Tannús,

163, 133

Gradient rise time

NMR technique for measurement of magnetic field gradient

waveforms, Jellúš et al., 162, 189

Gradients (see also Magnetic field gradients; Pulsed-field-gradient

NMR; Radiofrequency field gradients)

background

effects on pore space shape and size determination in porous
systems using NMR diffusometry, Price, Stilbs, and S@derman,
160, 139

suppression in pulsed gradient stimulated echo measurements, Sun,
Seland, and Cory, 161, 168

diffusion-encoding finite-duration, displacement probability and

diffusion time in q-space MR measurements using, Lori,

Conturo, and Le Bihan, 165, 185

fringe field, hole-burning diffusion measurements in, Sigmund and

Halperin, 163, 99

internal gradient modulation by CPMG RF train, in elimination of

magnetic susceptibility artefacts in microimage of liquid–solid

interfaces, Duh et al., 160, 47

piecewise constant, and arbitrary short RF pulse sequences,

calculation of diffusion effect, Kiselev, 164, 205

Graphical simulation tool

platform-independent, for NMR spectroscopy: PJNMR, Letour-

neau, Boyko, and Sykes, 161, 154

Gridding

for spiral MRI, improved method using nonuniform fast Fourier

transform, Sha, Guo, and Song, 162, 250

Grossly inhomogeneous magnetic fields

restricted diffusion in, Zielinski and Sen, 164, 145

Guanine hydrochloride dihydrate

electronic g-factor measurement from ENDOR-induced EPR

patterns, Kang et al., 165, 128

Gyrotron microwave oscillator

250 GHz, dynamic nuclear polarization at 9 T using, Bajaj et al.,

160, 85
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H

1H (see also Proton NMR; Protons)

dipolar 15N-1HN couplings, sensitivity-enhanced 2D IPAP, TROSY-

anti-TROSY, and E.COSY, Ding and Gronenborn, 163, 208
1Hfi13C through-bond polarization transfer, fast MAS, and 1H spin

diffusion, multi-scale NMR of mesostructured materials by,

Alonso and Massiot, 163, 347
1H detected 1H,15N correlation spectroscopy in rotating solids, Reif

and Griffin, 160, 78
1H and 23Na MAS NMR application to defining human red blood

cell uptake of MRI contrast agents, Calabi et al., 164, 28
1H,15N,13C-triple resonance NMR of very large systems at 900

MHz, Chung and Kroon, 163, 360

residual dipolar couplings in tendon under mechanical load,

parameter maps of, Fechete, Demco, and Blümich, 165, 9

variations on chemical shift of TMS, Hoffman, 163, 325
2H

chemical-shift anisotropies, from high-field 2H MAS NMR

spectroscopy, Hauch et al., 165, 282
2H{19F} REDOR NMR on lyophilized yeast cells, with relative full-

echo reference, Mehta et al., 163, 182
2H,15N-labeled peptides and proteins, long-range 1H–1H distances,

correlation experiments, Reif and Griffin, 160, 78

U13C,15N- and U-2H labeled amino acids, NMR assignment of

protein side chains using residue-correlated labeling and NOE

spectra, Mueller et al., 165, 237

HA(CA)CONH

high-sensitivity 3D, measurement of Ca-Ha residual dipolar coupling

constants in 13C,15N-labeled proteins, Hu, Zhang, and Chen,

165, 248

Hadamard spectroscopy

fast multi-dimensional, Kupče and Freeman, 163, 56

frequency-domain, Kupče and Freeman, 162, 158

two-dimensional, Kupče and Freeman, 162, 300

Hadamard transform

and stochastic excitation, correlation spectroscopy with, with

bandwidth extension in RF FT-EPR, Pursley et al., 162, 35

Hartmann–Hahn conditions

strongly mismatched, transient oscillations under, Žujović, Bow-

maker, and Mayer, 164, 358

Hartmann–Hahn transfer

transverse magnetization transfer under planar mixing in spin

systems of three coupled spins 1/2, Luy and Glaser, 164, 304
1H double-quantum-filtered NMR

parameter maps of 1H residual dipolar couplings in tendon under

mechanical load, Fechete, Demco, and Blümich, 165, 9

signals, anisotropy of collagen fiber orientation in sheep tendon by,

Fechete et al., 162, 166

solute dipolar coupling interactions in skeletal muscle in, pH and

molecular charge effects, Asllani et al., 163, 124
3He

hyperpolarized, in human lung, in vivo NMR at very low magnetic

fields, Bidinosti et al., 162, 122

Head motion

electric fields induced in high-field MRI by, calculation, Liu, Zhao,

and Crozier, 161, 99

a-Helices
in proteins, Dipolar Waves as NMR maps of, Mesleh and Opella,

163, 288

Heterogeneous media

background gradient suppression in pulsed gradient stimulated echo

measurements, Sun, Seland, and Cory, 161, 168

continuous wave MRI, Fagan et al., 163, 318

Heteronuclear correlation spectroscopy

vs gradient-enhanced HSQC under HR-MAS, membrane cholesterol

natural abundance 1H–13C correlations, Soubias et al., 165, 303

peptide backbone spectra, with SPECIFIC CP technique, Petkova

et al., 160, 1

Heteronuclear decoupling

phase-modulated, in NMR of solids, Khitrin, Fujiwara, and Akutsu,

162, 46

Heteronuclear dipolar recoupling

in liquid crystals and solids by PISEMA-type pulse sequences,

Dvinskikh et al., 164, 165

Heteronuclear long-range coupling constants

determination from long-range 1H–13C correlation experiment: LR-

CAHSQC, Koskela, Kilpeläinen, and Heikkinen, 164, 228

Heteronuclear multiple-bond correlation spectroscopy

application of CPMG sequence: LR-CAHSQC, Koskela, Kilpeläi-

nen, and Heikkinen, 164, 228

Heteronuclear NMR

experiments, dissection for studies of magnetization transfer

efficiencies, Braun, Wüthrich, and Wider, 165, 89

Heteronuclear single quantum coherence spectroscopy (HSQC)

G-BIRD(r)-modified F1-coupled, accurate determination of one-

bond heteronuclear residual dipolar couplings, Fehér, Berger,

and Kövér, 163, 340

gradient-enhanced, high-resolution MAS under, natural abundance
1H-13C correlations of cholesterol in membrane, Soubias et al.,

165, 303

long-range CPMG-adjusted, application to heteronuclear multiple-

bond correlation spectroscopy: LR-CAHSQC, Koskela, Kilpe-

läinen, and Heikkinen, 164, 228

multiplicity-edited, compensation of refocusing inefficiency with

synchronized inversion sweep in, Boyer, Johnson, and Krish-

namurthy, 165, 253

NOESY–HSQC detection of intermolecular NOEs, application of X-

filtering for range of coupling constants, Zangger et al., 160, 97

Heteronuclear single quantum correlation spectroscopy (HSQC)

TOCSY–HSQC, strychnine: fast multi-dimensional Hadamard

spectroscopy, Kupče and Freeman, 163, 56

Heteronuclear spectroscopy
1H NMR in solids with phase-modulated homonuclear dipolar

decoupling, experimental aspects, Lesage et al., 161, 105

Heteronuclear spin decoupling

in solid state NMR under magic-angle sample spinning, Ernst, 162,

1

High-field 2H MAS NMR
2H chemical-shift anisotropies from, Hauch et al., 165, 282

High-field MRI

calculation of electric fields induced by body and head motion in,

Liu, Zhao, and Crozier, 161, 99

human head at 4 T, microstrip transmission line volume coil for,

Zhang, Ugurbil, and Chen, 161, 242

High-field NMR
1H, in solids with phase-modulated homonuclear dipolar decou-

pling, experimental aspects, Lesage et al., 163, 105

High-field NMR microscopy

with TrueFISP at 11.75 T, Köhler et al., 161, 252

High fields

broadband 13C–13C adiabatic mixing in solution optimized for,

Bennett, Gross, and Wagner, 165, 59

High-frequency EPR spectrometers

reflection resonator, tuning and operation, Krymov and Gerfen,

162, 466

High-frequency- and -field EPR spectroscopy

Mn(III) complexes in frozen solutions, Krzystek and Telser, 162,

454

High-permittivity resonator

high-resolution EPR microscopy using, Blank et al., 165, 116

High-pressure NMR spectroscopy

on proteins, high-sensitivity sapphire cells for, Arnold, Kalbitzer,

and Kremer, 161, 127
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High-resolution NMR spectroscopy

design of broadband excitation pulses for, application of optimal

control theory to, Skinner et al., 163, 8

single-scan longitudinal relaxation measurements in, Loening et al.,

164, 321

High-resolution proton NMR

in solids using phase-modulated homonuclear dipolar decoupling,

experimental aspects, Lesage et al., 163, 105

High-resolution separated local field spectroscopy

Magic Sandwich pulse sequence with reduced offset dependence for,

Nevzorov and Opella, 164, 182

High-resolution solid state NMR
13C, with mobile samples, application of XiX decoupling for, Ashida

and Asakura, 165, 180

High-throughput resonance assignment

backbone, 13C,15N-labeled proteins, by triple-resonance chemical

shift-coded HNCACBcodedHAHB, Pegan et al., 165, 315

Hindered rotation

NMR lineshape equations for hindered methyl group, Bernatowicz

and Szymański, 164, 60

LL-[13C6,a-15N]Histidine
REDOR measurement of distance from uniformly labeled 13C

clusters to distant nuclei, Mehta and Schaefer, 163, 188

Historical paper

degradation: nondestructive analysis by NMR-MOUSE, Blümich et

al., 161, 204

HMQC technique

for quantitative determination of heteronuclear coupling constants,

measurement of 3J(H0
i,Pi+1) in DNA oligomers, Koźmiński et

al., 160, 120

HNCA

ANAFOR processing for restricted linear least square treatment of

heteronuclear spectra of biomolecules, Lippens et al., 161, 174

HNCACBcodedHAHB

triple-resonance, high-throughput backbone resonance assignment

of small 13C,15N-labeled proteins, Pegan et al., 165, 315
2H NMR

chemical and paramagnetic shift anisotropies in, refocusing using

quadrupolar-echo experiment, Antonijevic and Wimperis, 164,

343

Hole-burning

sequence, diffusion measurements in high magnetic field gradients

using, Sigmund and Halperin, 163, 99

HOMOGENIZED

detection of intermolecular zero-quantum coherences: resolution

enhancement in in vivo NMR, Faber, Pracht, and Haase, 161,

265

Homonuclear correlation spectra

peptide backbones, with SPECIFIC CP technique, Petkova et al.,

160, 1

Homonuclear decoupling
13C chemical shift anisotropy, in 13C doubly labeled peptides,

selective-pulse solid state NMR, Hong and Yao, 160, 114

and exchange, interference in solid state NMR of perfluorocyclo-

hexane, McMillan, Hazendonk, and Hodgkinson, 161, 234

phase-modulated dipolar, 1H NMR spectroscopy in solids using,

experimental aspects, Lesage et al., 161, 105

Homonuclear double-quantum dipolar interactions

with generalized composite 0� pulse, band-selective recoupling with,
Matsuki, Akutsu, and Fujiwara, 162, 54

Homonuclear interactions

residual dipolar proton–proton, solid material with liquid-like

behavior with, discrimination of 13C NMR signals in, Bardet

and Foray, 160, 157

Homonuclear nuclei

spin-1/2, distance measurements by 13C and 31P solid state NMR in

dense dipolar networks, Schmedt auf der Günne, 165, 18

HSQC (see Heteronuclear single-quantum coherence spectroscopy;

Heteronuclear single-quantum correlation spectroscopy)

HX probes

small volume, design for improved limits of detection in protein

NMR, Li et al., 164, 128

Hydration numbers

relative, estimation in cationic and zwitterionic forms, 14N and 17O

NMR relaxation of aqueous amino acids, Troganis, Tsanaktsi-

dis, and Gerothanassis, 164, 294

Hydration-optimized samples

oriented phospholipid bilayer, for solid state NMR structural

studies of membrane proteins, Marassi and Crowell, 161, 64

Hydrocarbon chain

C-12, end-to-end correlation for, Wagner et al., 160, 161

Hydrogen bonding

effects on nitrogen NMR shieldings of N-nitrosamines, and DFT

calculations of shieldings of C-, N-, and O-nitroso systems,

Witanowski et al., 164, 212

intramolecular, distance, in (Ala–Gly)15 with silk I form after

removal of MAS frequency effect in REDOR, Kameda et al.,

160, 91

Hydrogen bonds

in nucleic acids, lengths, estimation from longitudinal nitrogen-15

relaxation, Bytchenkoff and Bodenhausen, 165, 1

Hyperpolarization

effects of foreign gases in production of hyperpolarized 129Xe in

simple system under atmospheric pressure, Fukutomi et al.,

160, 26

Hyperpolarized helium

in human lung, very low field NMR at very low magnetic fields,

Bidinosti et al., 162, 122

Hyphenated NMR detection

application of spectral restoration from low signal-to-noise distorted

NMR signals to hyphenated CE-NMR, Li et al., 162, 133

I

iHNCA

iHN(CA),CO(a/b-J-COHA) TROSY, three-bond 13C0–1H
a
scalar

couplings in proteins, Permi, 163, 114

Ill-posed inverse problems

inverse methods in 2D NMR spectral analysis, van Beek, Meier, and

Schäfer, 162, 141

Image reconstruction

improved gridding method for spiral MRI using nonuniform fast

Fourier transform, Sha, Guo, and Song, 162, 250

retrospective intra-scan motion correction, Bourgeois et al., 163, 277

sum-of-squares, for phased-array MRI, SNR optimality of, Larsson

et al., 163, 121

Imaging

low-field intermolecular double-quantum coherence imaging via

Overhauser effect, Barros, Loureiro de Sousa, and Engelsberg,

165, 175

T1q-weighted, artifacts in, correction with self-compensating spin-

locking pulse, Charagundla et al., 162, 113

velocity profiles in tubeless siphon flow by NMR microscopy, Xia

and Callaghan, 164, 365

Impurities

proton NMR signals of, from common "proton-free" laboratory

materials, Bachman and Silvera, 162, 417

INADEQUATE spectra
29Si, zeolites, description of peak assignment algorithm for 2D

NMR correlation spectra of framework structures with,

Brouwer, 164, 10

Indirect SWAP gates

time-optimal realization: broadband geodesic pulses for three-spin

systems, Reiss, Khaneja, and Glaser, 165, 95
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Induced current

calculation of electric fields induced in high-field MRI by body and

head motion, Liu, Zhao, and Crozier, 161, 99

Inhomogeneous line broadening

susceptibility corrections in solid state NMR with oriented

membrane samples, theory, Ulrich, Glaser, and Ulrich, 164, 115

Inhomogeneous magnetic fields

Gaussian approximation in theory of MR signal formation in

presence of structure-specific magnetic field inhomogeneities,

Sukstanskii and Yablonskiy, 163, 236

grossly inhomogeneous, restricted diffusion in, Zielinski and Sen,

164, 145

in random media, correlation functions for, with application to

dense random pack of spheres, Audoly et al., 164, 154

strongly inhomogeneous

selective NMR excitation in, Todica, Fechete, and BlBmich, 164, 220
self-diffusion measurements by constant-relaxation method in, Klein

et al., 164, 310
Inorganic solids

solid state NMR with quadrupolar nuclei, J-coupling in, chemical

bonding differences evidenced from, Massiot et al., 164, 160

Inorganic sulfides
33S solid state NMR, Wagler et al., 161, 191

Intermolecular distances

p-cresol:piperazine complex formation in solution monitored by T1
and PFG NMR diffusion measurements, Martins de Carvalho

et al., 164, 197

Intermolecular double-quantum coherence imaging

low-field, via Overhauser effect, Barros, Loureiro de Sousa, and

Engelsberg, 165, 175

Intermolecular double-quantum coherence MRI

isolating quantum coherences in structural imaging using, Chin

et al., 165, 309

Intermolecular zero-quantum coherences

detection: resolution enhancement in in vivo NMR spectroscopy,

Faber, Pracht, and Haase, 161, 265

Internal magnetic field

and pore space, two-point correlation functions of, close correspon-

dence between, Audoly et al., 164, 154

Intra-scan motion

retrospective correction, Bourgeois et al., 163, 277

Inverse Laplace techniques

two-dimensional, and diffusion–relaxation correlation in simple pore

structures, Callaghan, Godefroy, and Ryland, 162, 320

Inverse Laplace transform

regularized resolvent transform adaptation, processing DOSY

spectra using, Armstrong et al., 163, 139

Inverse methods

in two-dimensional NMR spectral analysis, van Beek, Meier, and

Schäfer, 162, 141

Inversion-recovery EPR

with electron-Zeeman-resolved EPR, measurement of orientation-

dependent T1, Eichel, Granwehr, and Schweiger, 162, 380

Inversion sweep

compensation of refocusing inefficiency with synchronized inversion

sweep in multiplicity-edited HSQC, Boyer, Johnson, and

Krishnamurthy, 165, 253

In vivo magnetic resonance spectroscopy

GABA in brain, slice-selective J-coupled coherence transfer with

symmetric linear phase pulses, Shen, 163, 73

In vivo NMR

automated data processing of {1H-decoupled} 13C MR spectra

acquired from human brain in vivo, Shic and Ross, 162, 259
1H, evidence for dipolar-coupled AM system in human calf muscle

carnosine, Schröder and Bachert, 164, 256

hyperpolarized 3He in human lung at very low magnetic fields,

Bidinosti et al., 162, 122

resolution enhancement: detection of intermolecular zero-quantum

coherences, Faber, Pracht, and Haase, 161, 265

IPAP

sensitivity-enhanced 2D, measurement of dipolar 15N–1HN cou-

plings, Ding and Gronenborn, 163, 208

Isotopic labeling

residue-correlated, and NOE spectra, NMR assignment of protein

side chains using, Mueller et al., 165, 237

J

J coupling (see Spin–spin couplings)

J decoupling

solid state NMR spectra with, improvement of resolution in,

Igumenova and McDermott, 164, 270

Jeener–Broekaert sequence

dipolar signals, NMR second moment imaging using, Matsui et al.,

160, 13

JE-TROSY

combined J-spectroscopy and TROSY for measuring one-bond

couplings in macromolecules, Luy and Marino, 163, 92

J-spectra

2D, regularized resolvent transform for direct calculation of 45�
projections of, Armstrong et al., 164, 136

J-spectroscopy

combined with TROSY, for measurement of one-bond couplings in

macromolecules, Luy and Marino, 163, 92

K

Ketogenic diet

epileptics with, automated data processing of {1H-decoupled} 13C

MR in vivo brain spectra, Shic and Ross, 162, 259

k-space

applicability of single point measurements of magnetic field gradient

waveforms, Goodyear et al., 163, 1

L

139La

LaAlO3, MAS NMR, application of amplitude-modulated RF

fields, Madhu et al., 163, 310

Laplace

2D inverse Laplace techniques, and diffusion–relaxation correlation

in simple pore structures, Callaghan, Godefroy, and Ryland,

162, 320

inverse Laplace transform, regularized resolvent transform adapta-

tion, processing DOSY spectra using, Armstrong et al., 163, 139

Laser polarized gas
129Xe, NMR at 1.88 T and 8.5 mT: signal-to-noise ratio comparison,

Cross et al., 162, 241

L-band

multiband EPR, solution-state dynamics of sugar-connected spin

probes in sucrose solution, Fukui et al., 163, 174

Least squares_nonuniform fast fourier transform

improved gridding method for spiral MRI using, Sha, Guo, and

Song, 162, 250

Leukocyte function-associated antigen 1
1H,15N,13C-triple resonance NMR of very large systems at 900

MHz, Chung and Kroon, 163, 360

Linear prediction

in multi-exponential analysis of magnitude MR images using

quantitative multispectral edge-preserving filter, Bonny et al.,

161, 25

Line broadening

susceptibility corrections in solid state NMR with oriented

membrane samples
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Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, inhomogeneous line broadening, Ulrich, Glaser, and

Ulrich, 164, 115
Line narrowing

pulse error compensating symmetric magic-echo trains, Boutis et al.,

161, 132

triple quantum nutation in two-level NMR system in rotating frame,

Hatanaka, Sugiyama, and Tabuchi, 165, 293

Lineshape

carbon-13, in solid state NMR of labeled compounds, effects of

coherent CSA–dipolar cross-correlation, Duma et al., 162,

90

contributions to, in uniformly 13C-enriched amino acids and

proteins: solid state NMR with J-decoupling, Igumenova and

McDermott, 164, 270

useful in magnetic resonance spectroscopy, generalization, Howarth,

Weil, and Zimpel, 161, 215

Lineshape distortion

spectral restoration from low signal-to-noise distorted NMR signals,

Li et al., 162, 133

Lineshape equations

for hindered methyl group, Bernatowicz and Szymański, 164, 60

Linewidth

solution-state dynamics of sugar-connected spin probes in sucrose

solution, multiband EPR, Fukui et al., 163, 174

Lipid membranes

chain dynamics in low-temperature phases by electron spin-echo

spectroscopy, Bartucci et al., 162, 371

oriented samples, susceptibility corrections in solid state NMR

experiments with

Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, Ulrich, Glaser, and Ulrich, 164, 115

Lipids

spin labels, relaxation enhancement: anisotropic motion effects in

CW nonlinear EPR spectra, Livshits, Dzikovski, and Marsh,

162, 429

Liquid crystalline media

dilute, protein dissolved in, 15N chemical shift anisotropy measure-

ment with MAS, Kurita et al., 163, 163

Liquid crystals

columnar and nematic, separated local field spectroscopy, Dvins-

kikh et al., 163, 46

heteronuclear dipolar recoupling in, by PISEMA-type pulse

sequences, Dvinskikh et al., 164, 165

nematic, observation of echoes in reorientation processes of, Bender,

Holstein, and Geschke, 164, 35

single-domain polymer-stabilized, undergoing MAS, recoupling of

residual dipolar couplings in, Trempe, Denisov, and Gehring,

164, 329

smectic A, inversion of self-diffusion anisotropy in, PGSE

NMR with quadrupole-coil rotation, Oishi and Miyajima,

160, 74

Liquid–solid interface

magnetic susceptibility artefacts in microimage of, elimination, Duh

et al., 160, 47

Long repetition time experiments

for measurement of concentrations in systems with chemical

exchange and temporal variation, Galbán and Spencer, 160,

126

Low field

intermolecular double-quantum coherence imaging via Overhauser

effect in, Barros, Loureiro de Sousa, and Engelsberg, 165, 175

Low-field NMR
1H PFG-, determination of water self-diffusion coefficient in

complex food products by, Métais and Mariette, 165, 265

signal-to-noise ratio of NMR signals from laser-polarized 129Xe at

1.88 T and 8.5 mT, Cross et al., 162, 241

Low-temperature regime

chain dynamics of lipid membranes by electron spin-echo

spectroscopy in, Bartucci et al., 162, 371

Lung

human, in vivo NMR of hyperpolarized 3He at very low magnetic

fields, Bidinosti et al., 162, 122

M

Magic-angle misset

self-compensation for, satellite-transition MAS NMR of quadrupo-

lar nuclei with, Ashbrook and Wimperis, 162, 402

Magic-angle sample spinning

heteronuclear spin decoupling in solid stateNMRunder, Ernst, 162, 1

measurement of 15N CSA in protein in dilute liquid crystalline

medium using, Kurita et al., 163, 163

Magic-angle spinning
13C, enhanced triple-quantum excitation in, Carravetta, Schmedt auf

der Günne, and Levitt, 162, 443

chemical shift referencing in solid state NMR, Morcombe and Zilm,

162, 479

fast (see Fast magic-angle spinning)
1H detected 1H,15N correlation spectroscopy in rotating solids, Reif

and Griffin, 160, 78

high-field 2H, chemical-shift anisotropies from,Hauch et al., 165, 282

high-resolution, gradient-enhanced HSQC under, natural abun-

dance 1H-13C correlations of cholesterol in membrane, Soubias

et al., 165, 303
1H and 23Na MAS NMR application to defining human red blood

cell uptake of MRI contrast agents, Calabi et al., 164, 28
1H NMR using phase-modulated homonuclear dipolar decoupling,

experimental aspects, Lesage et al., 163, 105

low-power XiX decoupling under, Ernst, Samoson, and Meier, 163,

332

MAS frequency in REDOR, removal, intramolecular hydrogen

bonding distance analysis in (Ala-Gly)15 with silk I form after,

Kameda et al., 160, 91

multiple-quantum (see Multiple-quantum magic-angle spinning

NMR)

satellite-transition

double-quantum-filtered, Kwak and Gan, 164, 369
with self-compensation for magic-angle misset, SCAM-STMAS,

Ashbrook and Wimperis, 162, 402
selective polarization inversion of protons in rotating solids,

Goobes, Vinogradov, and Vega, 161, 56

single-domain polymer-stabilized liquid crystals undergoing, recou-

pling of residual dipolar couplings in, Trempe, Denisov, and

Gehring, 164, 329

spin-7
2
nuclei, application of amplitude-modulated RF fields, Madhu

et al., 163, 310

Magic-angle turning

phase-corrected ultra-slow, sensitivity enhancement using multiple-

echo data acquisition, Hu and Wind, 163, 149

Magic-echo

pulse error compensating symmetric magic-echo trains, Boutis et al.,

161, 132

Magic Sandwich pulse sequence

with reduced offset dependence, for high-resolution separated local

field spectroscopy, Nevzorov and Opella, 164, 182

Magnetic alignment

phospholipid bilayers in weak magnetic fields, Cardon, Tiburu,

Lorigan, 161, 77

Magnetic anisotropy

complexation-induced chemical shifts—ab initio parameterization of

transferable bond anisotropies, Packer, Zonta, and Hunter,

162, 102
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Magnetic field gradients

constant, in restricted geometry, CPMG relaxation by diffusion

with, Zhang and Hirasaki, 163, 81

high, hole-burning diffusion measurements in, Sigmund and

Halperin, 163, 99

waveforms

NMR technique for measurement of, JellfflÐ et al., 162, 189
single point measurements, Goodyear et al., 163, 1

Magnetic field inhomogeneities

structure-specific, MR signal formation in presence of, theory,

Gaussian approximation in, Sukstanskii and Yablonskiy, 163,

236

Magnetic fields

on crystal of nanomagnet Mn12-acetate, probing by EPR, Rakvin

et al., 165, 260

grossly inhomogeneous, restricted diffusion in, Zielinski and Sen,

164, 145

inhomogeneous, in random media, correlation functions for, with

application to dense random pack of spheres, Audoly et al.,

164, 154

strongly inhomogeneous

selective NMR excitation in, Todica, Fechete, and BlBmich, 164, 220
self-diffusion measurements by constant-relaxation method in, Klein

et al., 164, 310
Magnetic resonance force microscopy

170-nm NMR imaging using, Thurber, Harrell, and Smith, 162, 336

Magnetic resonance imaging

170-nm, using magnetic resonance force microscopy, Thurber,

Harrell, and Smith, 162, 336

centric scan SPRITE, Halse et al., 165, 219

chemically selective, of 3-component sedimenting system, Beyea,

Altobelli, and Mondy, 161, 198

continuous wave, of heterogeneous materials, Fagan et al., 163,

318

contrast agents, defining red blood cell up-take of, application of 1H

and 23Na MAS NMR spectroscopy, Calabi et al., 164, 28

diffusion, q-space, measurements using finite-duration diffusion-

encoding gradients, displacement probability and diffusion time

in, Lori, Conturo, and Le Bihan, 165, 185

diffusion tensor

noise filtering of data, measure of curve fitting error for, Papadakis et
al., 164, 1

parametric and non-parametric statistical analysis of data, Pajevic and
Basser, 161, 1

echo-planar rotating-frame imaging, Casanova et al., 162, 396

elimination of magnetic susceptibility artefacts in microimage of

liquid–solid interfaces, Duh et al., 160, 47

high-field

calculation of electric fields induced by body and head motion in, Liu,
Zhao, and Crozier, 161, 99

human head at 4 T, microstrip transmission line volume coil for,
Zhang, Ugurbil, and Chen, 161, 242

intermolecular double-quantum coherence, isolating quantum co-

herences in structural imaging using, Chin et al., 165, 309

long-range dipolar field, flow effects in, Loureiro de Sousa, Gounot,

and Grucker, 162, 356

NMR technique for measurement of magnetic field gradient

waveforms applicable to, Jellúš et al., 162, 189

phased-array, SNR optimality of sum-of-squares reconstruction for,

Larsson et al., 163, 121

quantitative: multi-exponential analysis of magnitude MR images

using quantitative multispectral edge-preserving filter, Bonny et

al., 161, 25

semi-solid materials, multipoint mapping for, Fernández-Seara,

Wehrli, and Wehrli, 160, 144

spiral, improved gridding method using nonuniform fast Fourier

transform, Sha, Guo, and Song, 162, 250

two-dimensional imaging with single-sided NMR probe, Casanova

and Blümich, 163, 38

Magnetic resonance signal

formation in presence of structure-specific magnetic field inhomo-

geneities, theory, Gaussian approximation in, Sukstanskii and

Yablonskiy, 163, 236

Magnetic resonance spectroscopy

generalization of lineshape useful in, Howarth, Weil, and Zimpel,

161, 215

Magnetic susceptibility

corrections, in solid state NMR with oriented membrane samples

Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, Ulrich, Glaser, and Ulrich, 164, 115

measuring and correcting for, method for measuring absolute

chemical shift, Hoffman, 163, 325

Magnetization

GMAX-induced, analytical description, Teles and Tannús, 163, 133

Magnetization transfer

in 13C-labeled solids, application of 0� pulses to band-selective

recoupling for, Matsuki, Akutsu, and Fujiwara, 162, 54

efficiencies, dissection of heteronuclear NMR experiments for

studies of, Braun, Wüthrich, and Wider, 165, 89

transverse, under planar mixing conditions in spin systems of three

coupled spins 1/2, Luy and Glaser, 164, 304

Malonic acid

electronic g-factor measurement from ENDOR-induced EPR

patterns, Kang et al., 165, 128

Manganese

Mn2+-doped NH4Cl0.9I0.1 single crystal at 9.6, 36, and 249.9 GHz,

variable-frequency EPR: structural phase transition, Misra

et al., 160, 131

Manganese(II) complexes

dinuclear, EPR spectra from, quantitative analysis, Golombek and

Hendrich, 165, 33

Manganese(III) complexes

in frozen solutions, high-frequency- and -field EPR spectroscopy,

Krzystek and Telser, 162, 454

Mapping

Dipolar Waves as NMR maps of helices in proteins, Mesleh and

Opella, 163, 288

Massively parallel multiprocessors

efficient solid state NMR powder simulations using, Kristensen and

Farnan, 161, 183

Maximum entropy reconstruction

multiple-quantum MAS using nonlinear sampling, Rovnyak et al.,

161, 43

Maximum likelihood estimation

statistical analysis of NMR spectrometer noise, Grage and Akke,

162, 176

Membrane proteins
13C,15N-labeled, in solid state, backbone and side chain assignment

strategies, Petkova et al., 160, 1

solid state NMR structural studies, hydration-optimized oriented

phospholipid bilayer samples for, Marassi and Crowell, 161, 64

Membranes

lipid, chain dynamics in low-temperature phases by electron spin-

echo spectroscopy, Bartucci et al., 162, 371

natural abundance 1H–13C correlations of cholesterol in, gradient-

enhanced HSQC under high-resolution MAS, Soubias et al.,

165, 303

oriented samples, susceptibility corrections in solid state NMR

experiments with

Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, Ulrich, Glaser, and Ulrich, 164, 115

Menthol

in orienting media, measurement of long range H,C, couplings in,

Verdier et al., 163, 353
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Mesostructured materials

multi-scale NMR characterisation by 1Hfi13C through-bond

polarization transfer, fast MAS, and 1H spin diffusion, Alonso

and Massiot, 163, 347

Metabolite concentrations

measurement in systems with chemical exchange and temporal

variation, long repetition time experiments for, Galbán and

Spencer, 160, 126

Metabolite flow

quantification in intact plants, flow encoded NMR spectroscopy for,

Szimtenings, Olt, and Haase, 161, 70

Methyl groups

hindered, NMR lineshape equations for, Bernatowicz and Szymańs-

ki, 164, 60

Microcoils

planar microcoil-based microfluidic NMR probes, Massin et al.,

164, 242

Microfluidic NMR probes

planar microcoil-based, Massin et al., 164, 242

Microimage

liquid–solid interfaces, elimination of magnetic susceptibility arte-

facts in, Duh et al., 160, 47

Microscopic samples

impurity proton NMR signals from common "proton-free" labora-

tory materials, Bachman and Silvera, 162, 417

Microscopy

high-resolution EPR, Blank et al., 165, 116

magnetic resonance force, 170-nm NMR imaging using, Thurber,

Harrell, and Smith, 162, 336

NMR (see NMR microscopy)

Microstrip transmission line

volume coil, for human head MR imaging at 4 T, Zhang, Ugurbil,

and Chen, 161, 242

Microwave

analysis of tuning and operation of reflection resonator EPR

spectrometers, Krymov and Gerfen, 162, 466

Microwave source

250 GHz gyrotron oscillator, dynamic nuclear polarization at 9 T

using, Bajaj et al., 160, 85

Mismatching

transient oscillations under strongly mismatched Hartmann–Hahn

conditions, Žujović, Bowmaker, and Mayer, 164, 358

Mixing apparatus

for preparing NMR samples under pressure, Wu et al., 164,

84

Mn12-acetate

nanomagnetic, magnetic fields near crystal surface, probing by EPR,

Rakvin et al., 165, 260

Mobile probes

single-sided NMR probe, 2D imaging with, Casanova and Blümich,

163, 38

Mobile solid samples

solid-state 13C NMR with, application of XiX decoupling for,

Ashida and Asakura, 165, 180

Modulation sidebands

continuous wave electron paramagnetic resonance experiment

revisited, Kälin, Gromov, and Schweiger, 160, 166

Molecular charge

effect on dipolar coupling interactions of solutes in skeletal muscle,

DQF 1H NMR, Asllani et al., 163, 124

Molecular complexes

formation in solution, monitoring by T1 and PFG NMR diffusion

measurements, Martins de Carvalho et al., 164, 197

Molecular dynamics

protein, using frequency-dependent order parameters from analysis

of NMR relaxation data, Idiyatullin, Daragan, and Mayo, 161,

118

Molecular dynamics simulations

orientation restraints using time and ensemble averaging, Hess and

Scheek, 164, 19

Molecular structure determination

Xplor-NIH NMR package for, Schwieters et al., 160, 65

Motion artefacts

retrospective intra-scan motion correction, Bourgeois et al., 163,

277

Multiband EPR

study of solution-state dynamics of sugar-connected spin probes in

sucrose solution, Fukui et al., 163, 174

Multidimensional NMR

fast multi-dimensional Hadamard spectroscopy, Kupče and Free-

man, 163, 56
17O MQMAS using nonlinear sampling, Rovnyak et al., 161, 43

Multi-exponential analysis

magnitude MR images, using quantitative multispectral edge-

preserving filter, Bonny et al., 161, 25

Multiexponential curve resolution

timedomainNMRdata, PowerSlicing for, Engelsen andBro, 163, 192

Multi-phase flow

ultra-fast imaging with single excitation multiple image RARE,

Sederman, Mantle, and Gladden, 161, 15

Multi-phase system

sedimenting, solid–solid–liquid, chemically selective MRI, Beyea,

Altobelli, and Mondy, 161, 198

Multiple-echo data acquisition

sensitivity-enhanced phase-corrected magic angle turning using, Hu

and Wind, 163, 149

Multiple-quantum excitation

enhanced triple-quantum excitation in 13C MAS NMR, Carravetta,

Schmedt auf der Günne, and Levitt, 162, 443

Multiple-quantum magic-angle spinning NMR

calculation and testing of coherence pathway selection and cogwheel

cycles for, Jerschow and Kumar, 160, 59

efficient 5Q, spin-5/2 nuclei: fast amplitude-modulated RF pulses

and cogwheel phase cycling, Bräuniger et al., 163, 64

using nonlinear sampling, Rovnyak et al., 161, 43

Multiple-quantum NMR

triple quantum nutation in two-level NMR system in rotating frame,

Hatanaka, Sugiyama, and Tabuchi, 165, 293

Multiple spin echoes

flow effects in long-range dipolar field MRI, Loureiro de Sousa,

Gounot, and Grucker, 162, 356

Multiplex phase cycling

description, Ivchenko, Hughes, and Levitt, 160, 52

Multiplicity-editing

HSQC, compensation of refocusing inefficiency with synchronized

inversion sweep in, Boyer, Johnson, and Krishnamurthy, 165,

253

Multipoint mapping

for imaging of semi-solid materials, Fernández-Seara, Wehrli, and

Wehrli, 160, 144

Multi-scale NMR

mesostructured materials, by 1Hfi13C through-bond polarization

transfer, fast MAS, and 1H spin diffusion, Alonso and Massiot,

163, 347

Multispectral filter

edge-preserving quantitative, multi-exponential analysis of magni-

tude MR images using, Bonny et al., 161, 25

Multivariate normal distribution

parametric statistical analysis of DT-MRI data, Pajevic and Basser,

161, 1

Mutual-diffusion coefficient

and self-diffusion coefficient, measurement by 31P NMR 1D

profiling and PFG-SE in dextran gels, Kwak, Viet, and Lafleur,

162, 198
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N

14N

NMR relaxation times, of protein amino acids in aqueous solution,

Troganis, Tsanaktsidis, and Gerothanassis, 164, 294
15N

ANAFOR processing for restricted linear least square treatment of

heteronuclear spectra of biomolecules, Lippens et al., 161, 174

chemical shift anisotropy

in protein in dilute liquid crystalline medium, measurement using
MAS, Kurita et al., 163, 163

in protein structure refinement, and comparison with NH residual
dipolar couplings, Lipsitz and Tjandra, 164, 171

dipolar 15N-1HN couplings, sensitivity-enhanced 2D IPAP, TROSY-

anti-TROSY, and E.COSY, Ding and Gronenborn, 163, 208

distant, REDOR measurement of distance from uniformly labeled
13C clusters to, Mehta and Schaefer, 163, 188

1H detected 1H,15N correlation spectroscopy in rotating solids, Reif

and Griffin, 160, 78
1H,15N,13C-triple resonance NMR of very large systems at 900

MHz, Chung and Kroon, 163, 360

longitudinal relaxation, hydrogen bond lengths in nucleic acids

estimated from, Bytchenkoff and Bodenhausen, 165, 1
15N,13C-labeled amino acids and proteins, lineshape contributions:

solid state NMR with J-decoupling, Igumenova and McDer-

mott, 164, 270
15N,13C-labeled membrane peptides and proteins in solid state,

backbone and side chain assignment strategies, Petkova et al.,

160, 1
15N,13C-labeled proteins

Ca-Ha residual dipolar couplings in, high-sensitivity 3D experiment
for measuring, Hu, Zhang, and Chen, 165, 248

small, high-throughput backbone assignment by triple-resonance
chemical shift-coded HNCACBcodedHAHB, Pegan et al., 165, 315

15N–1H one-bond couplings in macromolecules, combined J-

spectroscopy and TROSY, Luy and Marino, 163, 92
15N-labeled proteins, aligned, structural fitting of PISEMA spectra,

Nevzorov and Opella, 160, 33

NMR relaxation, data analysis, protein dynamics using frequency-

dependent order parameters from, Idiyatullin, Daragan, and

Mayo, 161, 118

U13C,15N- and U-2H labeled amino acids, NMR assignment of

protein side chains using residue-correlated labeling and NOE

spectra, Mueller et al., 165, 237
23Na

1H and 23Na MAS NMR application to defining human red blood

cell uptake of MRI contrast agents, Calabi et al., 164, 28

NMR, suppressing central transition in I = 3/2 spectra, demonstra-

tion in articular cartilage, Eliav, Keinan-Adamsky, and Navon,

165, 276

satellite-transition MAS NMR of quadrupolar nuclei, self-compen-

sation for magic-angle misset, Ashbrook and Wimperis, 162,

402

Nanocrystals

protein, preparation and characterization by solid state NMR,

Martin and Zilm, 165, 162

Nanomagnet

Mn12-acetate, magnetic fields near crystal surface, probing by EPR,

Rakvin et al., 165, 260

Narrow-pulse approximation

effects of finite-width pulses in PFG measurement of diffusion

coefficient in connected porous media, Zielinski and Sen, 165,

153

Natural abundance
1H-13C correlations of cholesterol in membrane, detection by

gradient-enhanced HSQC under high-resolution MAS, Soubias

et al., 165, 303

Natural products

in orienting media, measurement of long range H,C, couplings in,

Verdier et al., 163, 353

Natural rubbers

strained crosslinked, rotating-frame spin–lattice relaxation time

imaging by RF field gradients, Chaumette, Grandclaude, and

Canet, 163, 369

Neodymium

Nd3+ in YBa2Cu3O6-compounds, EPR study, Gafurov et al., 161,

210

NH

residual dipolar couplings, comparison with 15N chemical shift

anisotropy in protein structure refinement, Lipsitz and Tjandra,

164, 171

NH4Cl0.9I0.1
Mn2+-doped, single crystal at 9.6, 36, and 249.9 GHz, variable-

frequency EPR: structural phase transition,Misra et al., 160, 131

Nitrogen NMR shieldings

of N-nitrosamines, solvent polarity and hydrogen bonding effects,

and DFT calculations of shieldings of C-, N-, and O-nitroso

systems, Witanowski et al., 164, 212

N-Nitrosamines

nitrogen NMR shieldings, solvent polarity and hydrogen bonding

effects, Witanowski et al., 164, 212

Nitroso groups

density functional theory calculations of nitrogen NMR shieldings

of C-, N-, and O-nitroso systems, Witanowski et al., 164, 212

NMR

analysis of chemically exchanging systems, implications of using

approximate Bloch–McConnell equations, Hansen and Led,

163, 215

assignment of protein side chains using residue-correlated labeling

and NOE spectra, Mueller et al., 165, 237

automated data processing of {1H-decoupled} 13C MR spectra

acquired from human brain in vivo, Shic and Ross, 162,

259
13C, signal discrimination in solid material with liquid-like behavior

with residual dipolar proton–proton homonuclear interactions,

Bardet and Foray, 160, 157

correlation functions for inhomogeneous magnetic field in random

media with application to dense random pack of spheres,

Audoly et al., 164, 154

data obtained in partially aligned biomacromolecules, internal

consistency, Žı́dek et al., 162, 385

detection of acoustic waves using radiofrequency field gradient,

Madelin et al., 161, 108

difference, techniques for selection of components on basis of

relaxation times, Harris, de Azevedo, and Bonagamba, 162, 67

Doppler effect in, Guéron, 160, 151
19F, trifluorovinyldichloroborane, and relaxation behavior, Boyko

et al., 164, 65

fast NMR C++ tool kit BlochLib, Blanton, 162, 269

field-gradient, hole-burning diffusion measurements in high mag-

netic field gradients, Sigmund and Halperin, 163, 99

flow encoded, for quantification of metabolite flow in intact plants,

Szimtenings, Olt, and Haase, 161, 70

force-detected, in 170-nm NMR imaging using magnetic resonance

force microscopy, Thurber, Harrell, and Smith, 162, 336

frequency-selective, frequency-domain singular value decomposi-

tion-based method for, Stoica et al., 165, 80

gas phase, PGSE study of propane gas flow through model porous

bead packs, Codd and Altobelli, 163, 16
1H (see Proton NMR)
1H double-quantum-filtered (see 1H double-quantum-filtered NMr)
2H, chemical and paramagnetic shift anisotropies in, refocusing

using quadrupolar-echo experiment, Antonijevic and Wimperis,

164, 343
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heteronuclear, dissection of experiments for studies of magnetization

transfer efficiencies, Braun, Wüthrich, and Wider, 165, 89

high-field 1H NMR in solids with phase-modulated homonuclear

dipolar decoupling, experimental aspects, Lesage et al., 163,

105

high-pressure, on proteins, high-sensitivity sapphire cells for,

Arnold, Kalbitzer, and Kremer, 161, 127

high-resolution

design of broadband excitation pulses for, application of optimal
control theory to, Skinner et al., 163, 8

single-scan longitudinal relaxation measurements in, Loening et al.,
164, 321

in vivo (see In vivo NMR)

laser-polarized 129Xe, at 1.88 T and 8.5 mT: signal-to-noise ratio

comparison, Cross et al., 162, 241

low-field
1H PFG-, determination of water self-diffusion coefficient in complex

food products by, MGtais and Mariette, 165, 265
signal-to-noise ratio of NMR signals from laser-polarized 129Xe at

1.88 T and 8.5 mT, Cross et al., 162, 241
multidimensional

fast multi-dimensional Hadamard spectroscopy, Kupče and Freeman,
163, 56

17O MQMAS using nonlinear sampling, Rovnyak et al., 161, 43
multiple-quantum, two-level NMR system in rotating frame, triple

quantum nutation in, Hatanaka, Sugiyama, and Tabuchi, 165,

293

multiple-quantum magic-angle spinning (see Multiple-quantum

magic-angle spinning NMR)

multi-scale, mesostructured materials, by 1Hfi13C through-bond

polarization transfer, fast MAS, and 1H spin diffusion, Alonso

and Massiot, 163, 347
14N, relaxation times, of protein amino acids in aqueous solution,

Troganis, Tsanaktsidis, and Gerothanassis, 164, 294
15N, relaxation, data analysis, protein dynamics using frequency-

dependent order parameters from, Idiyatullin, Daragan, and

Mayo, 161, 118
23Na, suppressing central transition in I = 3/2 spectra, demonstra-

tion in articular cartilage, Eliav, Keinan-Adamsky, and Navon,

165, 276

platform-independent graphical simulation tool PJNMR for,

Letourneau, Boyko, and Sykes, 161, 154

protein, design of small volume HX and triple-resonance probes for

improved limits of detection in, Li et al., 164, 128

pulsed, impurity proton NMR signals from common ‘‘proton-free’’

laboratory materials, Bachman and Silvera, 162, 417

pulsed-field-gradient (see Pulsed-field-gradient NMR)

pulsed-field-gradient spin echo

and 31P NMR 1D profiling, measurement of self- and mutual-diffusion
coefficients in dextran gels, Kwak, Viet, and Lafleur, 162, 198

with quadrupole-coil rotation, evidence of inversion of self-diffusion
anisotropy in smectic A liquid crystals by chemical substitution,
Oishi and Miyajima, 160, 74

Pure Java: platform-independent graphical simulation tool for

NMR, Letourneau, Boyko, and Sykes, 161, 154

quantitation errors due to saturation corrections in changing

systems, Galbán, Ellis, and Spencer, 161, 148

rotational resonance, separation of dipolar coupling and zero

quantum relaxation, Costa, Sun, and Griffin, 164, 92

samples under pressure, mixing apparatus for preparing, Wu et al.,

164, 84

saturation transfer difference, epitope mapping by, effect of

relaxation, Yan et al., 163, 270

signal for arbitrary number of short RF pulses and short gradient

rise time, calculation, Kiselev, 164, 205

single-sided, self-diffusion coefficient by, Casieri, Bubici, and De

Luca, 162, 348

solid state (see Solid state NMR)

solution-state, of proteins, design of small volume HX and triple-

resonance probes for improved limits of detection in, Li et al.,

164, 128

technique for measurement of magnetic field gradient waveforms,

Jellúš et al., 162, 189

time domain, data, PowerSlicing for, Engelsen and Bro, 163, 192

triple resonance, 1H,15N,13C, very large systems at 900 MHz, Chung

and Kroon, 163, 360

two-dimensional (see Two-dimensional NMR)

unilateral, 2D imaging with single-sided probe, Casanova and

Blümich, 163, 38

use for study of full intact wine bottles, Weekley et al., 161, 91

use of very long-distance NOEs in fully deuterated protein,

Koharudin et al., 163, 228

Xplor-NIH NMR molecular structure determination package,

Schwieters et al., 160, 65

zero order filtered, central transition suppression in I = 3/2 NMR

spectra, 23Na in articular cartilage, Eliav, Keinan-Adamsky,

and Navon, 165, 276

NMR diffusion

pulsed-field-gradient, p-cresol:piperazine complex formation in

solution monitored using, Martins de Carvalho et al., 164,

197

NMR diffusometry

pore space shape and size determination in porous systems using,

Price, Stilbs, and Söderman, 160, 139

NMR flow quantification

metabolite flow in intact plants: flow encoded NMR spectroscopy,

Szimtenings, Olt, and Haase, 161, 70

NMR imaging

rotating-frame spin–lattice relaxation time, by RF field gradients,

strained crosslinked natural rubbers, Chaumette, Grandclaude,

and Canet, 163, 369

second moment imaging using Jeener–Broekaert dipolar signals,

Matsui et al., 160, 13

NMR lineshape

equations, for hindered methyl group, Bernatowicz and Szymański,

164, 60

NMR maps

of helices in proteins, Dipolar Waves as, Mesleh and Opella, 163,

288

NMR microscopy

170-nm NMR imaging using magnetic resonance force microscopy,

Thurber, Harrell, and Smith, 162, 336

actively shielded multi-layer gradient coil designs with improved

cooling properties for, Leggett, Crozier, and Bowtell, 165,

196

imaging velocity profiles in tubeless siphon flow by, Xia and

Callaghan, 164, 365

with TrueFISP at 11.75 T, Köhler et al., 161, 252

NMR-MOUSE

application to food emulsions, Pedersen et al., 165, 49

nondestructive analysis of degradation of historical paper, Blümich

et al., 161, 204

self-diffusion measurements by constant-relaxation method in

strongly inhomogeneous magnetic fields, Klein et al., 164,

310

strongly inhomogeneous magnetic fields of, selective NMR excita-

tion in, Todica, Fechete, and Blümich, 164, 220

two-dimensional imaging with single-sided NMR probe, Casanova

and Blümich, 163, 38

NMR parameter images
1H residual dipolar couplings in tendon under mechanical load,

Fechete, Demco, and Blümich, 165, 9

NMR probes

planar microcoil-based microfluidic, Massin et al., 164, 242
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single-sided, two-dimensional imaging with, Casanova and Blümich,

163, 38

small volume HX and triple-resonance, design, for improved limits

of detection in protein NMR, Li et al., 164, 128

ultra-broadband, transmission line, numerical and experimental

study, Kubo and Ichikawa, 162, 284

NMR spectrometer

noise, statistical analysis, Grage and Akke, 162, 176

NOESY (see Nuclear Overhauser effect spectroscopy)

Noise

measure of curve fitting error for noise filtering diffusion tensor MRI

data, Papadakis et al., 164, 1

NMR spectrometer, statistical analysis, Grage and Akke, 162, 176

Noise excitation

stochastic excitation and Hadamard correlation spectroscopy

with bandwidth extension in RF FT-EPR, Pursley et al.,

162, 35

Nonlinear sampling

multiple-quantum magic-angle spinning NMR using, Rovnyak

et al., 161, 43

Nonuniform fast fourier transform

improved gridding method LS_NUFFT for spiral MRI using, Sha,

Guo, and Song, 162, 250

Nuclear magnetic resonance

transferred cross-relaxation and cross-correlation in, Ravindra-

nathan et al., 163, 199

Nuclear Overhauser effects

intermolecular, detection of, application of X-filtering for range of

coupling constants, Zangger et al., 160, 97

very long-distance, use in fully deuterated protein: rapid protein fold

determination, Koharudin et al., 163, 228

Nuclear Overhauser effect spectroscopy (NOESY)

NOESY-HSQC, application of X-filtering for range of coupling

constants to detection of intermolecular NOEs, Zangger et al.,

160, 97

spectra, and residue-correlated labeling, NMR assignment of

protein side chains using, Mueller et al., 165, 237

TR-NOESY: intermediate exchange effects on bound ligand

conformation determination, Ravindranathan et al., 163, 199

two-dimensional Hadamard spectroscopy, Kupče and Freeman,

162, 300

Nuclear spin magnetization

created by arbitrary number of short RF pulses and short gradient

rise time, calculation, Kiselev, 164, 205

Nuclear spin relaxation

in paramagnetic systems (SP 1) under fast rotation conditions,

Kruk and Kowalewski, 162, 229

Nuclei

spin-1/2 homonuclear, distance measurements by 13C and 31P solid

state NMR in dense dipolar networks, Schmedt auf der Günne,

165, 18

spin-5/2, efficient 5QMAS NMR: fast amplitude-modulated RF

pulses and cogwheel phase cycling, Bräuniger et al., 163, 64

spin-7/2, MAS NMR, application of amplitude-modulated RF

fields, Madhu et al., 163, 310

Nucleic acid base

internal consistency of NMR data obtained in partially aligned

biomacromolecules, Žı́dek et al., 162, 385

Nucleic acids

hydrogen bond lengths in, estimated from longitudinal nitrogen-15

relaxation, Bytchenkoff and Bodenhausen, 165, 1

O

17O

multiple-quantum MAS using nonlinear sampling, Rovnyak et al.,

161, 43

NMR relaxation compared to 14N, amino acids in aqueous solution,

Troganis, Tsanaktsidis, and Gerothanassis, 164, 294

Oil-in-water emulsions

application of fast diffusion measurement using Difftrain, Buckley

et al., 161, 112

application of NMR-MOUSE to study of food systems using,

Pedersen et al., 165, 49

One-bond couplings

in macromolecules, combined J-spectroscopy and TROSY for

measurement of, Luy and Marino, 163, 92

One-bond heteronuclear coupling constant

accurate determination by G-BIRD(r)-modified F1-coupled HSQC,

Fehér, Berger, and Kövér, 163, 340

One-pulse experiment

measurement of concentrations in systems with chemical exchange

and temporal variation, Galbán and Spencer, 160, 126

Optical pumping

in 170-nm NMR imaging using magnetic resonance force

microscopy, Thurber, Harrell, and Smith, 162, 336

Optimal control

of spin dynamics in presence of relaxation, Khaneja et al., 162, 311

theory, application to design of broadband excitation pulses for

high-resolution NMR, Skinner et al., 163, 8

Order parameters

frequency-dependent, from analysis of NMR relaxation data,

protein dynamics using, Idiyatullin, Daragan, and Mayo, 161,

118

Orientation distribution

collagen fibers in sheep tendon, anisotropy by 1H DQ-filtered NMR

signals, Fechete et al., 162, 166

Orientation restraints

in molecular dynamics simulations, using time and ensemble

averaging, Hess and Scheek, 164, 19

Orientation selectivity

enhanced, measurement of spin–lattice relaxation times in EPR

with, Eichel, Granwehr, and Schweiger, 162, 380

Oriented membrane samples

solid state NMR experiments with, susceptibility corrections in

Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, Ulrich, Glaser, and Ulrich, 164, 115

Oriented phospholipid bilayers

hydration-optimized samples, for solid state NMR structural studies

of membrane proteins, Marassi and Crowell, 161, 64

magnetically aligned in weak magnetic fields, Cardon, Tiburu,

Lorigan, 161, 77

Orienting media

natural products in, measurement of long range H,C, couplings in,

Verdier et al., 163, 353

Overhauser effect

low-field intermolecular double-quantum coherence imaging via,

Barros, Loureiro de Sousa, and Engelsberg, 165, 175

P

31P

and 13C, solid state NMR in dense dipolar networks, distance

measurements in spin-1/2 systems by, Schmedt auf der Günne,

165, 18

distant, REDOR measurement of distance from uniformly labeled
13C clusters to, Mehta and Schaefer, 163, 188

Paper

historical, degradation: nondestructive analysis by NMR-MOUSE,

Blümich et al., 161, 204

Parallel computation

SMP and MPP, efficient solid state NMR powder simulations using,

Kristensen and Farnan, 161, 183
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Paramagnetic-shift anisotropy

refocusing in 2H NMR using quadrupolar-echo experiment,

Antonijevic and Wimperis, 164, 343

Paramagnetic systems

SP 1, nuclear spin relaxation under fast rotation conditions, Kruk

and Kowalewski, 162, 229

Parameterization

ab initio, transferable bond anisotropies—complexation-induced

chemical shifts, Packer, Zonta, and Hunter, 162, 102

Peak assignment algorithm

efficient, for 2D NMR correlation spectra of framework structures,

Brouwer, 164, 10

Peak selection

PFG-assisted, 1H NMR signals in solid state under fast MAS,

Fischbach et al., 165, 102

Peak suppression

PFG-assisted, 1H NMR signals in solid state under fast MAS,

Fischbach et al., 165, 102

Pendulums

simulation of quantum dynamics of TOCSY transfer in systems of

three isotropically coupled spins 1/2, Marx and Glaser, 164,

338

Peptide bond plane

internal consistency of NMR data obtained in partially aligned

biomacromolecules, Žı́dek et al., 162, 385

Peptides

(Ala–Gly)15 with silk I form, intramolecular hydrogen bonding

distance, analysis after MAS frequency effect removal in

REDOR, Kameda et al., 160, 91

amphiphilic antimicrobial, susceptibility corrections in solid state

NMR with oriented membrane samples, Glaser and Ulrich,

164, 104
13C doubly labeled, homonuclear decoupled 13C chemical shift

anisotropy by selective-pulse solid state NMR, Hong and Yao,

160, 114
13C,15N-labeled membrane, in solid state, backbone and side chain

assignment strategies, Petkova et al., 160, 1
2H,15N-labeled, long-range 1H–1H distances, correlation experi-

ments, Reif and Griffin, 160, 78

one-bond couplings in, combined J-spectroscopy and TROSY for

measurement of, Luy and Marino, 163, 92

Perfluorocyclohexane

solid state NMR, interference of homonuclear decoupling and

exchange in, McMillan, Hazendonk, and Hodgkinson, 161,

234

pH

effect on dipolar coupling interactions of solutes in skeletal muscle,

DQF 1H NMR, Asllani et al., 163, 124

transmembrane difference in chloroplasts, determination with spin

label tempamine, Trubitsin and Tikhonov, 163, 257

Phase-adjusted spinning sideband (PASS)

application of cogwheel phase cycling, Ivchenko, Hughes, and

Levitt, 164, 286

Phase-corrected magic angle turning (PHORMAT)

sensitivity-enhanced ultra-slow, using multiple-echo data acquisi-

tion, Hu and Wind, 163, 149

Phase cycles

program for calculation of coherence pathway selection and

cogwheel cycles via, Jerschow and Kumar, 160, 59

Phase cycling (see also Cogwheel phase cycling)

isolating quantum coherences in structural imaging using inter-

molecular double-quantum coherence MRI, Chin et al., 165,

309

multiplex, Ivchenko, Hughes, and Levitt, 160, 52

Phased-array magnetic resonance imaging

SNR optimality of sum-of-squares reconstruction for, Larsson et al.,

163, 121

Phase modulated Lee-Goldburg decoupling

in MAS proton spectroscopy, selective inversion of lines under,

Goobes, Vinogradov, and Vega, 161, 56

Phase modulation

broadband, by adiabatic pulses, Meriles, Sakellariou, and Pines,

164, 177

heteronuclear decoupling with, in NMR of solids, Khitrin,

Fujiwara, and Akutsu, 162, 46

Phenols

NMR detection in full intact wine bottles, Weekley et al., 161, 91

PHORMAT

sensitivity-enhanced ultra-slow, using multiple-echo data acquisi-

tion, Hu and Wind, 163, 149

Phosphatidylcholines

bilayer, chain dynamics in low-temperature phases by electron spin-

echo spectroscopy, Bartucci et al., 162, 371

Phospholipid bilayers

magnetically aligned, in weak magnetic fields, Cardon, Tiburu,

Lorigan, 161, 77

oriented, hydration-optimized samples, for solid state NMR structur-

al studies of membrane proteins, Marassi and Crowell, 161, 64

Photon transitions

multiple: continuous wave electron paramagnetic resonance experi-

ment revisited, Kälin, Gromov, and Schweiger, 160, 166

Photosynthetic reaction center

bacterial, spin-correlated triplet-radical pair, selective excitation in

pulsed EPR, Kulik et al., 162, 423

PISEMA (see Polarization inversion spin exchange at the magic angle)

Planar mixing

transverse magnetization transfer under, in spin systems of three

coupled spins 1/2, Luy and Glaser, 164, 304

Plants

intact, metabolite flow in, NMR flow quantification, Szimtenings,

Olt, and Haase, 161, 70

Plastocyanin

electron self-exchange, NMR analysis, application of approximate

Bloch-McConnell equations, Hansen and Led, 163, 215
31P NMR 1D profiling

and PFG-SE, measurement of mutual- and self-diffusion coefficients

in dextran gels, Kwak, Viet, and Lafleur, 162, 198

Polarization

degree of, and effect of foreign gases in production of hyperpolarized
129Xe in simple system under atmospheric pressure, Fukutomi

et al., 160, 26

Polarization inversion

transient oscillations under strongly mismatched Hartmann–

Hahn conditions, Žujović, Bowmaker, and Mayer, 164,

358

Polarization inversion spin exchange at the magic angle (PISEMA)

comparison with Magic Sandwich pulse sequence with reduced offset

dependence for HR separated local field spectroscopy, Nevzor-

ov and Opella, 164, 182

experiment with columnar and nematic liquid crystals, Dvinskikh

et al., 163, 46

heteronuclear dipolar recoupling in liquid crystals and solids by

PISEMA-type pulse sequences, Dvinskikh et al., 164, 165

spectra of aligned proteins, structural fitting, Nevzorov and Opella,

160, 33

Polarization transfer

with fast MAS total through-bond correlation spectroscopy using

adiabatic pulses, Hardy, Detken, and Meier, 165, 208

through-bond 1Hfi13C, with fast MAS and 1H spin diffusion, multi-

scale NMR of mesostructured materials by, Alonso and

Massiot, 163, 347

Polyacrylamide-stabilized liquid crystals

single-domain, undergoing MAS, recoupling of residual dipolar

couplings in, Trempe, Denisov, and Gehring, 164, 329
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Poly-c-benzyl glutamate
natural products in, measurement of long range H,C, couplings in,

Verdier et al., 163, 353

Pore space

and internal magnetic field, two-point correlation functions of, close

correspondence between, Audoly et al., 164, 154

shape and size determination in porous systems using NMR

diffusometry, Price, Stilbs, and Söderman, 160, 139

Porous media

connected, PFG measurement of diffusion coefficient in, effects of

finite-width pulses, Zielinski and Sen, 165, 153

diffusion–relaxation correlation in simple pore structures, Calla-

ghan, Godefroy, and Ryland, 162, 320

propane gas flow through model porous bead packs, PGSE study,

Codd and Altobelli, 163, 16

restricted diffusion in, method for rapid characterization, Song,

Hürlimann, and Flaum, 161, 222

Porous systems

pore space shape and size determination using NMR diffusometry,

Price, Stilbs, and Söderman, 160, 139

Post-processing

retrospective intra-scan motion correction, Bourgeois et al., 163, 277

Powder

solid state NMR, efficient simulations using SMP and MPP parallel

computation, Kristensen and Farnan, 161, 183

Powder pattern recoupling

at 10 kHz spinning speed, applied to cellulose, Witter, Hesse, and

Sternberg, 161, 35

Powder spectra

solid-state MR, rapid construction from frequencies and amplitudes,

ESEEM application, Stoll and Schweiger, 163, 248

PowerSlicing

accuracy and speed improvement of slicing, Engelsen and Bro, 163,

192

Pressure

mixing apparatus for preparing NMR samples under, Wu et al., 164,

84

Proline cis–trans isomerization

and partial molar volumes, application of high-sensitivity sapphire

cells in high-pressure NMR, Arnold, Kalbitzer, and Kremer,

161, 127

Propagators

diffusion, simulations based on finite element method: predictions of

PFG NMR echo-decays for molecules diffusing in confined

geometries, Hagslätt et al., 161, 138

and fast diffusionmeasurement usingDifftrain,Buckley et al., 161, 112

PGSE study of propane gas flow through model porous bead packs,

Codd and Altobelli, 163, 16

Propane

gas, flow through model porous bead packs, pulsed gradient spin

echo study, Codd and Altobelli, 163, 16

liquid, proteins in reverse micelles under pressure in, mixing

apparatus for preparing, Wu et al., 164, 84

Protein crystallization

nanocrystals, and characterization by solid state NMR, Martin and

Zilm, 165, 162

Protein dynamics

using frequency-dependent order parameters from analysis of NMR

relaxation data, Idiyatullin, Daragan, and Mayo, 161, 118

Protein fold determination

use of very long-distance NOEs in fully deuterated protein,

Koharudin et al., 163, 228

Protein helices

Dipolar Waves as NMR maps of, Mesleh and Opella, 163, 288

Protein nanocrystals

preparation and characterization by solid state NMR, Martin and

Zilm, 165, 162

Protein NMR

design of small volume HX and triple-resonance probes for

improved limits of detection in, Li et al., 164, 128

Proteins

aligned, structural fitting of PISEMA spectra, Nevzorov and Opella,

160, 33
13C,15N-labeled

Ca-Ha residual dipolar coupling constants, high-sensitivity 3D
experiment, Hu, Zhang, and Chen, 165, 248

membrane, in solid state, backbone and side chain assignment
strategies, Petkova et al., 160, 1

dissolved in dilute liquid crystalline medium, 15N CSA measurement

with MAS, Kurita et al., 163, 163

fully deuterated, use of very long-distance NOEs in, Koharudin

et al., 163, 228

high-pressure NMR spectroscopy on, high-sensitivity sapphire cells

for, Arnold, Kalbitzer, and Kremer, 161, 127
2H,15N-labeled, long-range 1H–1H distances, correlation experi-

ments, Reif and Griffin, 160, 78

one-bond couplings in, combined J-spectroscopy and TROSY for

measurement of, Luy and Marino, 163, 92

preparation in reverse micelles under pressure and transfer to NMR

tubes, mixing apparatus for, Wu et al., 164, 84

three-bond 13C0–1H
a
scalar couplings, iHN(CA),CO(a/b-J-COHA)

TROSY, Permi, 163, 114

Protein side chains

NMR assignment using residue-correlated labeling and NOE

spectra, Mueller et al., 165, 237

Protein structure

aligned proteins, fitting to PISEMA spectra, Nevzorov and Opella,

160, 33

Protein structure refinement
15N chemical shift anisotropy in, and comparison with NH residual

dipolar couplings, Lipsitz and Tjandra, 164, 171

Proton decoupling

low-power XiX, in MAS NMR experiments, Ernst, Samoson, and

Meier, 163, 332

Proton-detected local field

experiment with columnar and nematic liquid crystals, Dvinskikh

et al., 163, 46

Proton NMR

DQ-filtered, solute dipolar couplings in skeletal muscle in, pH and

molecular charge effects, Asllani et al., 163, 124

in vivo, evidence for dipolar-coupled AM system in human

calf muscle carnosine, Schröder and Bachert, 164,

256

low-field 1H PFG-NMR, determination of water self-diffusion

coefficient in complex food products by, Métais and Mariette,

165, 265

observation of echoes in reorientation processes of nematic liquid

crystals, Bender, Holstein, and Geschke, 164, 35

in solids, using phase-modulated homonuclear dipolar decoupling,

experimental aspects, Lesage et al., 163, 105

solid-state, signals in, PFG-assisted selection and suppression under

fast MAS, Fischbach et al., 165, 102

Proton–proton homonuclear interactions

residual dipolar, solid material with liquid-like behavior with,

discrimination of 13C NMR signals in, Bardet and Foray,

160, 157

Protons

impurity proton NMR signals from common "proton-free" labora-

tory materials, Bachman and Silvera, 162, 417

long range H,C, couplings, measurement in natural products in

orienting media, Verdier et al., 163, 353

Proton spectroscopy

selective polarization inversion of protons in rotating solids,

Goobes, Vinogradov, and Vega, 161, 56
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Pulsed ENDOR

W-band, improving sensitivity, random acquisition and pulsed

special TRIPLE methods, Epel et al., 164, 78

Pulsed EPR

spin-correlated triplet-radical pair, selective excitation in, Kulik

et al., 162, 423

Pulse design

broadband excitation pulses for high-resolution NMR, application

of optimal control theory, Skinner et al., 163, 8

Pulsed-field-gradient NMR

echo-decays, predictions, diffusion in confined geometries: diffusion

propagator simulation, Hagslätt et al., 161, 138
1H, determination of water self-diffusion coefficient in complex food

products by, Métais and Mariette, 165, 265

separation of velocity distribution and diffusion using, Gottwald,

Kuran, and Scheler, 162, 364

Pulsed-field-gradient NMR diffusion

p-cresol:piperazine complex formation in solution monitored using,

Martins de Carvalho et al., 164, 197

Pulsed-field gradients

assisted selection and suppression of 1H NMR signals in solid state

under fast MAS, Fischbach et al., 165, 102

measurement of diffusion coefficient in connected porous media

using, effects of finite-width pulses, Zielinski and Sen, 165, 153

Pulsed-field-gradient spin echo NMR

and 31P NMR 1D profiling, measurement of self- and mutual-

diffusion coefficients in dextran gels, Kwak, Viet, and Lafleur,

162, 198

with quadrupole-coil rotation, evidence of inversion of self-diffusion

anisotropy in smectic A liquid crystals by chemical substitution,

Oishi and Miyajima, 160, 74

Pulsed-field gradient stimulated echo

effects of finite-width pulses in PFG measurement of diffusion

coefficient in connected porous media, Zielinski and Sen, 165,

153

Pulsed gradient spin echo

study of propane gas flow through model porous bead packs, Codd

and Altobelli, 163, 16

Pulsed gradient stimulated echo

measurements, background gradient suppression in, Sun, Seland,

and Cory, 161, 168

Pulsed magnetic field gradients

waveform, single point measurements, Goodyear et al., 163, 1

Pulsed NMR

impurity proton NMR signals from common ‘‘proton-free’’

laboratory materials, Bachman and Silvera, 162, 417

Pulse imperfections

in REDOR, compensating for, Weldeghiorghis and Schaefer, 165,

230

Pulses

0�, application to band-selective recoupling for magnetization

transfer in 13C-labeled solids, Matsuki, Akutsu, and Fujiwara,

162, 54

finite-gradient, effects of polydisperse pore sizes, NMR diffusometry,

Price, Stilbs, and Söderman, 160, 139

finite-width, effects in PFG measurement of diffusion coefficient in

connected porous media, Zielinski and Sen, 165, 153

Pulse sequences

arbitrary, calculation of diffusion effect for, Kiselev, 164, 205

Magic Sandwich, with reduced offset dependence, for high-resolu-

tion separated local field spectroscopy, Nevzorov and Opella,

164, 182

PISEMA-type, heteronuclear dipolar recoupling in liquid crystals

and solids by, Dvinskikh et al., 164, 165

PI-TAPF, transient oscillations under strongly mismatched Hart-

mann–Hahn conditions using, Žujović, Bowmaker, and Mayer,

164, 358

Pure-absorption spectra

acquisition with multiplex phase cycling, Ivchenko, Hughes, and

Levitt, 160, 52

Pure Java NMR

platform-independent graphical simulation tool PJNMR for NMR,

Letourneau, Boyko, and Sykes, 161, 154

Q

Q-band

EPR spectroscopy of dinuclear manganese(II) complex in, quanti-

tative spectral analysis, Golombek and Hendrich, 165, 33

q-space

MR measurements, using finite-duration diffusion-encoding gradi-

ents, displacement probability and diffusion time in, Lori,

Conturo, and Le Bihan, 165, 185

q-space imaging

2D NMR, probing boundary morphology of structured materials

by, feasibility, Chin et al., 160, 20

Quadrupolar-echo experiment

refocusing of chemical and paramagnetic shift anisotropies in 2H

NMR using, Antonijevic and Wimperis, 164, 343

Quadrupolar nuclei

J-coupling in solid state NMR with, chemical bonding differences

evidenced from, Massiot et al., 164, 160

multiple-quantum MAS using nonlinear sampling, Rovnyak et al.,

161, 43

satellite-transition MAS NMR with self-compensation for magic-

angle misset, Ashbrook and Wimperis, 162, 402

Quadrupole-coil rotation

PGSE with, evidence of inversion of self-diffusion anisotropy in

smectic A liquid crystals by chemical substitution, Oishi and

Miyajima, 160, 74

Quadrupole coupling constants

selective suppression and excitation of solid state NMR resonances

based on, Kwak et al., 160, 107

Quantitation errors

in NMR, due to saturation corrections in changing systems, Galbán,

Ellis, and Spencer, 161, 148

Quantitative EPR simulation

dinuclear manganese(II) spectra, Golombek and Hendrich, 165, 33

Quantitative MRI

multi-exponential analysis of magnitude MR images using quanti-

tative multispectral edge-preserving filter, Bonny et al., 161, 25

Quantum coherences

in structural imaging, isolating using intermolecular double-quan-

tum coherence MRI, Chin et al., 165, 309

R

Radiofrequency field gradients

NMR detection of acoustic waves using, Madelin et al., 161, 108

rotating-frame spin–lattice relaxation time imaging by, strained

crosslinked natural rubbers, Chaumette, Grandclaude, and

Canet, 163, 369

two perpendicular, for 2D spatial encoding, echo-planar rotating-

frame imaging with, Casanova et al., 162, 396

Radiofrequency field homogeneity

numerical and experimental study of ultra-broadband transmission

line NMR probe, Kubo and Ichikawa, 162, 284

Radiofrequency fields

amplitude-modulated, application to magic-angle spinning NMR of

spin-7
2
nuclei, Madhu et al., 163, 310

Radiofrequency Fourier transform EPR

bandwidth extension in, stochastic excitation and Hadamard

correlation spectroscopy with, Pursley et al., 162, 35
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Radiofrequency pulses

fast amplitude-modulated, efficient 5QMAS NMR with, Bräuniger

et al., 163, 64

symmetric linear phase, slice-selective J-coupled coherence transfer

using, Shen, 163, 73

Radiofrequency volume coil

microstrip transmission line, for human head MR imaging at 4 T,

Zhang, Ugurbil, and Chen, 161, 242

Random acquisition

improvement of W-band pulsed ENDOR sensitivity, Epel et al., 164,

78

Random media

correlation functions for inhomogeneous magnetic field in, with

application to dense random pack of spheres, Audoly et al.,

164, 154

RARE

single excitation multiple image, ultra-fast imaging of static and

flowing systems: SEMI-RARE, Sederman, Mantle, and Glad-

den, 161, 15

Rare-earth ions

in YBa2Cu3O6-compounds, EPR study: Dy3+, Tb3+, and Nd3+,

Gafurov et al., 161, 210
87Rb

satellite-transition MAS NMR of quadrupolar nuclei, self-compen-

sation for magic-angle misset, Ashbrook and Wimperis, 162,

402

Recoupling

band-selective, homonuclear DQ dipolar interaction with general-

ized composite 0� pulse, Matsuki, Akutsu, and Fujiwara, 162,

54

heteronuclear dipolar, in liquid crystals and solids by PISEMA-type

pulse sequences, Dvinskikh et al., 164, 165

long-range C-H dipolar dephasing in solid state NMR, and spectral

selection of fused aromatic rings, Mao and Schmidt-Rohr, 162,

217

powder pattern, at 10 kHz spinning speed, applied to cellulose,

Witter, Hesse, and Sternberg, 161, 35

residual dipolar couplings in single-domain polymer-stabilized liquid

crystals undergoing MAS, Trempe, Denisov, and Gehring, 164,

329

REDOR (see Rotational-echo double resonance)

Reflection resonator EPR spectrometers

tuning and operation, Krymov and Gerfen, 162, 466

Refocusing

chemical and paramagnetic shift anisotropies in 2H NMR, using

quadrupolar-echo experiment, Antonijevic and Wimperis, 164,

343

Regularized resolvent transform

for direct calculation of 45� projections of 2D J spectra, Armstrong

et al., 164, 136

processing DOSY spectra using, Armstrong et al., 163, 139

Relaxation

diffusion–relaxation correlation in simple pore structures, Calla-

ghan, Godefroy, and Ryland, 162, 320
14N NMR, of protein amino acids in aqueous solution, Troganis,

Tsanaktsidis, and Gerothanassis, 164, 294
15N NMR, data analysis, protein dynamics using frequency-

dependent order parameters from, Idiyatullin, Daragan, and

Mayo, 161, 118

nuclear spin, in paramagnetic systems (SP 1) under fast rotation

conditions, Kruk and Kowalewski, 162, 229

optimal control of spin dynamics in presence of, Khaneja et al., 162,

311

spin–lattice (see Spin–lattice relaxation)

spin–spin (see Spin–spin relaxation)

in SSFP and FSE, simplified equations describing, Le Roux, 163,

23

zero quantum, and dipolar coupling, separation in rotational

resonance NMR, Costa, Sun, and Griffin, 164, 92

Relaxation time

difference-NMR techniques for selection of components on basis of,

Harris, de Azevedo, and Bonagamba, 162, 67

electron spin, measured by CPMG and two-pulse spin-echo

sequences, comparison, Harbridge, Eaton, and Eaton, 164, 44

Reorientation processes

of nematic liquid crystals, observation of echoes in, Bender,

Holstein, and Geschke, 164, 35

Residual dipolar couplings

Ca–Ha, high-sensitivity 3D experiment for measuring, Hu, Zhang,

and Chen, 165, 248

dipolar-coupled AM system in carnosine in human calf muscle, in

vivo 1H NMR evidence, Schröder and Bachert, 164, 256
1H, in tendon under mechanical load, parameter maps of, Fechete,

Demco, and Blümich, 165, 9

and internal consistency of NMR data from partially aligned

biomacromolecules, Žı́dek et al., 162, 385

NH, comparison with 15N chemical shift anisotropy in protein

structure refinement, Lipsitz and Tjandra, 164, 171
15N-1HN, measurement by sensitivity-enhanced 2D IPAP,

TROSY-anti-TROSY, and E.COSY, Ding and Gronenborn,

163, 208

one-bond, in macromolecules, combined J-spectroscopy and

TROSY for measurement of, Luy and Marino, 163, 92

one-bond heteronuclear, accurate determination, G-BIRD(r)-mod-

ified coupled HSQC, Fehér, Berger, and Kövér, 163, 340

orientation restraints in molecular dynamics simulations derived

from, using time and ensemble averaging, Hess and Scheek,

164, 19

recoupling in single-domain polymer-stabilized liquid crystals

undergoing MAS, Trempe, Denisov, and Gehring, 164, 329

transverse magnetization transfer under planar mixing in spin

systems of three coupled spins 1/2, Luy and Glaser, 164, 304

Residual quadrupolar interaction

central transition suppression in I = 3/2 NMR spectra, 23Na in

articular cartilage, Eliav, Keinan-Adamsky, and Navon, 165,

276

Residual scalar coupling

chemical shift-dependent 1J(1H,13C), triple-resonance HNCA

CBcodedHAHB, high-throughput resonance assignment of
13C,15N-labeled proteins, Pegan et al., 165, 315

Residue-correlated labeling

and NOE spectra, NMR assignment of protein side chains using,

Mueller et al., 165, 237

Resolution enhancement

ANAFOR processing for restricted linear least square treatment of

heteronuclear spectra of biomolecules, Lippens et al., 161, 174

ghost-peak suppression in ultrafast 2D NMR spectroscopy, Shrot

and Frydman, 164, 351

in in vivo NMR spectroscopy: detection of intermolecular zero-

quantum coherences, Faber, Pracht, and Haase, 161, 265

regularized resolvent transform for direct calculation of 45�
projections of 2D J spectra, Armstrong et al., 164, 136

Resonance assignment

high-throughput backbone, 13C,15N-labeled proteins, triple-reso-

nance chemical shift-coded HNCACBcodedHAHB, Pegan et al.,

165, 315

peptide, with fMAS total through-bond correlation spectroscopy

using adiabatic pulses, Hardy, Detken, and Meier, 165, 208

Resonance frequency

improved external loop resonator for in vivo L-band EPR

spectroscopy, Salikhov et al., 164, 54

Resonator

high-permittivity, high-resolution EPR microscopy using, Blank

et al., 165, 116
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Restraints

orientation, in molecular dynamics simulations, performed using

time and ensemble averaging, Hess and Scheek, 164, 19

Restricted diffusion

definition of displacement probability and diffusion time in q-space

MR measurements using finite-duration diffusion-encoding

gradients, Lori, Conturo, and Le Bihan, 165, 185

effects of finite-width pulses in PFG measurement of diffusion

coefficient in connected porousmedia, Zielinski andSen, 165, 153

in grossly inhomogeneous fields, Zielinski and Sen, 164, 145

Restricted linear least square treatment

processing of heteronuclear spectra of biomolecules, using ANA-

FOR strategy, Lippens et al., 161, 174

Restrictive geometries

diffusion in, predictions of PFG NMR echo-decays: diffusion

propagator simulation, Hagslätt et al., 161, 138

diffusion with constant magnetic field gradient in, CPMG relaxation

by, Zhang and Hirasaki, 163, 81

Reverse micelles

proteins encapsulated in, under pressure, mixing apparatus for

preparing, Wu et al., 164, 84

RNA

one-bond couplings in, combined J-spectroscopy and TROSY for

measurement of, Luy and Marino, 163, 92

Rotating frame

triple quantum nutation in two-level NMR system in, Hatanaka,

Sugiyama, and Tabuchi, 165, 293

Rotating-frame imaging

echo-planar, Casanova et al., 162, 396

Rotating-frame spin–lattice relaxation time imaging

by RF field gradients, strained crosslinked natural rubbers,

Chaumette, Grandclaude, and Canet, 163, 369

Rotational-echo double resonance (REDOR)

compensating for pulse imperfections in, Weldeghiorghis and

Schaefer, 165, 230

MAS frequency effect removal, intramolecular hydrogen bonding

distance analysis in (Ala-Gly)15 with silk I form after, Kameda

et al., 160, 91

with relative full-echo reference, Mehta et al., 163, 182

single-alignment domain, recoupling of residual dipolar couplings in

single-domain polymer-stabilized liquid crystals under MAS,

Trempe, Denisov, and Gehring, 164, 329

uniformly labeled 13C clusters, Mehta and Schaefer, 163, 188

Rotational resonance NMR

separation of dipolar coupling and zero quantum relaxation, Costa,

Sun, and Griffin, 164, 92

Rotor assisted population transfer

selective suppression and excitation of solid state NMR reso-

nances based on quadrupole coupling constants, Kwak et al.,

160, 107

S

33S

solid state NMR of inorganic sulfides, Wagler et al., 161, 191

Saccharomyces cerevisiae

lyophilized whole, REDOR and REDOR-like 13C{19F} and
2H{19F} NMR, relative full-echo reference, Mehta et al., 163,

182

Sample cell geometry

aqueous flat cells perpendicular to electric field for use in EPR

spectroscopy, Mett and Hyde, 165, 137

Sapphire

high-sensitivity cells for high pressure NMR spectroscopy on

proteins, Arnold, Kalbitzer, and Kremer, 161, 127

Satellite-transition MAS NMR

double-quantum-filtered, Kwak and Gan, 164, 369

quadrupolar nuclei, with self-compensation for magic-angle misset:

SCAM-STMAS, Ashbrook and Wimperis, 162, 402

Saturation

effect on long repetition time experiments for measurement of

concentrations in systems with chemical exchange and temporal

variation, Galbán and Spencer, 160, 126

Saturation corrections

in changing systems, quantitation errors in NMR due to, Galbán,

Ellis, and Spencer, 161, 148

Saturation transfer difference NMR

epitope mapping by, effect of relaxation, Yan et al., 163, 270
45Sc

Sc2(SO4)3 · 5H2O, MAS NMR, application of amplitude-modulated

RF fields, Madhu et al., 163, 310

Scalar coupling

multi-scale NMR of mesostructured materials by 1Hfi13C through-

bond polarization transfer, fast MAS, and 1H spin diffusion,

Alonso and Massiot, 163, 347

residual, chemical shift-dependent 1J(1H,13C), triple-resonance

HNCACBcodedHAHB, high-throughput resonance assignment

of 13C,15N-labeled proteins, Pegan et al., 165, 315

Scalar J-coupling

in solid state NMR with quadrupolar nuclei, chemical bonding

differences evidenced from, Massiot et al., 164, 160

Scaling

correlation of fast and slow chemical shift spinning sideband

patterns under fast MAS, Eléna, Hediger, and Emsley, 160, 40

SCAM-STMAS

satellite-transition MAS NMR of quadrupolar nuclei with self-

compensation for magic-angle misset, Ashbrook and Wimperis,

162, 402

Second moment imaging

NMR, using Jeener–Broekaert dipolar signals, Matsui et al., 160, 13

Sedimenting system

solid–solid–liquid, chemically selective MRI, Beyea, Altobelli, and

Mondy, 161, 198

Seeds

discrimination of 13C NMR signals in, Bardet and Foray, 160, 157

Selection

of components on basis of relaxation times, difference-NMR

techniques for, Harris, de Azevedo, and Bonagamba, 162,

67

spectral, of fused aromatic rings, with recoupled long-range C-H

dipolar dephasing in solid state NMR, Mao and Schmidt-Rohr,

162, 217

Selective excitation

NMR, in strongly inhomogeneous magnetic fields, Todica, Fechete,

and Blümich, 164, 220

in pulsed EPR of spin-correlated triplet-radical pair, Kulik et al.,

162, 423

signals from rigid and mobile domains in fluoropolymer: DIVAM

sequence, Hazendonk et al., 162, 206

in strongly inhomogeneous magnetic fields, Todica, Fechete, and

Blümich, 164, 220

Selective inversion

protons in rotating solids, Goobes, Vinogradov, and Vega, 161, 56

Selective polarization inversion

protons in rotating solids, Goobes, Vinogradov, and Vega, 161, 56

Selective-pulse solid state NMR

homonuclear decoupled 13C chemical shift anisotropy in 13C doubly

labeled peptides by, Hong and Yao, 160, 114

Selective suppression and excitation

solid state NMR resonances, based on quadrupole coupling

constants, Kwak et al., 160, 107

Self-compensation

for magic-angle misset, satellite-transition MAS NMR of quad-

rupolar nuclei with, Ashbrook and Wimperis, 162, 402
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Self-diffusion

anisotropy, inversion by chemical substitution in smectic A liquid

crystals, PGSE NMR with quadrupole-coil rotation, Oishi and

Miyajima, 160, 74

fast diffusion measurement using Difftrain, Buckley et al., 161, 112

measurements by constant-relaxation method in strongly inhomo-

geneous magnetic fields, Klein et al., 164, 310

Self-diffusion coefficient

and mutual-diffusion coefficient, measurement by PFG-SE and 31P

NMR 1D profiling in dextran gels, Kwak, Viet, and Lafleur,

162, 198

by single-sided NMR, Casieri, Bubici, and De Luca, 162, 348

water, in complex food products, determination by low-field 1H

PFG-NMR, Métais and Mariette, 165, 265

Semi-solid materials

imaging, multipoint mapping for, Fernández-Seara, Wehrli, and

Wehrli, 160, 144

Sensitivity enhancement

2D IPAP, TROSY-anti-TROSY, and E.COSY, measurement of

dipolar 15N–1HN couplings, Ding and Gronenborn, 163, 208

efficient 5QMAS NMR of spin-5/2 nuclei: FAM RF pulses and

cogwheel phase cycling, Bräuniger et al., 163, 64

improved external loop resonator for in vivo L-band EPR

spectroscopy, Salikhov et al., 164, 54

phase-corrected ultra-slow magic angle turning using multiple-echo

data acquisition, Hu and Wind, 163, 149

W-band pulsed ENDOR, random acquisition and pulsed special

TRIPLE methods, Epel et al., 164, 78

Separated local field spectroscopy

columnar and nematic liquid crystals, Dvinskikh et al., 163, 46

high-resolution, Magic Sandwich pulse sequence with reduced offset

dependence for, Nevzorov and Opella, 164, 182

Shielding

actively shielded multi-layer gradient coil designs with improved

cooling properties using, Leggett, Crozier, and Bowtell, 165,

196

Shimming

susceptibility corrections in solid state NMR with oriented

membrane samples, applications, Glaser and Ulrich, 164, 104

Short-T2
heterogeneous materials with, continuous wave MRI, Fagan et al.,

163, 318

systems, centric scan SPRITE MRI for, Halse et al., 165, 219

Short-T2 contrast

multipoint mapping for imaging of semi-solid materials, Fernández-

Seara, Wehrli, and Wehrli, 160, 144
29Si

INADEQUATE spectra, of zeolites, description of peak assignment

algorithm for 2D NMR correlation spectra of framework

structures with, Brouwer, 164, 10

Sidebands

manipulation experiments, in solid state NMR, application of

cogwheel phase cycling, Ivchenko, Hughes, and Levitt, 164,

286

modulation, continuous wave electron paramagnetic resonance

experiment revisited, Kälin, Gromov, and Schweiger, 160, 166

separation, analysis, and observation of echoes in reorientation

processes of nematic liquid crystals, Bender, Holstein, and

Geschke, 164, 35

Side chain assignment

multiply labeled membrane peptides and proteins in solid state,

strategies, Petkova et al., 160, 1

protein, NMR, using residue-correlated labeling and NOE spectra,

Mueller et al., 165, 237

Signal-to-noise ratio

enhancement in W-band pulsed ENDOR: random acquisition and

pulsed special TRIPLE, Epel et al., 164, 78

improved external loop resonator for in vivo L-band EPR

spectroscopy, Salikhov et al., 164, 54

laser-polarized 129Xe NMR at 1.88 T and 8.5 mT, Cross et al., 162,

241

optimality, of sum-of-squares reconstruction for phased-array

magnetic resonance imaging, Larsson et al., 163, 121

Silk

(Ala–Gly)15 with silk I form, intramolecular hydrogen bonding

distance analysis after MAS frequency effect removal in

REDOR, Kameda et al., 160, 91

Simulations

diffusion propagators, based on finite element method: predictions

of PFG NMR echo-decays for molecules diffusing in confined

geometries, Hagslätt et al., 161, 138

EPR spectra, Stochastic Liouville equation-based program for

analysis of superhyperfine interaction in CW-ESR, Della Lunga

et al., 164, 71

fast NMR C++ tool kit BlochLib, Blanton, 162, 269

molecular dynamics, orientation restraints using time and ensemble

averaging, Hess and Scheek, 164, 19

platform-independent graphical simulation tool PJNMR for NMR

spectroscopy, Letourneau, Boyko, and Sykes, 161, 154

quantitative EPR, dinuclear manganese(II) spectra, Golombek and

Hendrich, 165, 33

solid state NMR powder, efficient, using SMP and MPP parallel

computation, Kristensen and Farnan, 161, 183

spectral, generalization of lineshape useful in MRS, Howarth, Weil,

and Zimpel, 161, 215

Stochastic Liouville equation-based program for analysis of super-

hyperfine interaction in CW-ESR, Della Lunga et al., 164, 71

Single-alignment domain REDOR (SAD-REDOR)

recoupling of residual dipolar couplings in single-domain polymer-

stabilized liquid crystals under MAS, Trempe, Denisov, and

Gehring, 164, 329

Single excitation multiple image RARE (SEMI-RARE)

ultra-fast imaging of static and flowing systems, Sederman, Mantle,

and Gladden, 161, 15

Single point

measurements, of magnetic field gradient waveform, Goodyear et

al., 163, 1

Single point ramped imaging with T1 enhancement (SPRITE)

centric scan SPRITE magnetic resonance imaging, Halse et al., 165,

219
1H, in chemically selective MRI of 3-phase sedimenting system,

Beyea, Altobelli, and Mondy, 161, 198

Single-scan longitudinal relaxation

measurements in high-resolution NMR spectroscopy, Loening et al.,

164, 321

Single-sided NMR

self-diffusion coefficient by, Casieri, Bubici, and De Luca, 162, 348

Singular value decomposition

frequency-domain, method for frequency-selective NMR

spectroscopy based on, Stoica et al., 165, 80

Skeletal muscle

calf, carnosine, in vivo 1H NMR evidence for dipolar-coupled AM

system in, Schröder and Bachert, 164, 256

solute dipolar coupling interactions observed in DQF 1H NMR, pH

and molecular charge effects, Asllani et al., 163, 124

Slicing

accuracy and speed improvement: PowerSlicing, Engelsen and Bro,

163, 192

Small-volume NMR probes

planar microcoil-based microfluidic, Massin et al., 164, 242

Solids

heterogeneous, continuous wave MRI, Fagan et al., 163, 318

heteronuclear dipolar recoupling in, by PISEMA-type pulse

sequences, Dvinskikh et al., 164, 165
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material with liquid-like behavior with residual dipolar proton–

proton homonuclear interactions, discrimination of 13C NMR

signals in, Bardet and Foray, 160, 157

semi-solid materials, multipoint mapping for imaging of, Fernández-

Seara, Wehrli, and Wehrli, 160, 144

static and spinning, dynamic nuclear polarization at 9 T using 250

GHz gyrotron microwave source, Bajaj et al., 160, 85

Solid state magnetic resonance

powder spectra, rapid construction from frequencies and ampli-

tudes, ESEEM application, Stoll and Schweiger, 163, 248

Solid state NMR

application of 0� pulses to band-selective recoupling for magnetiza-

tion transfer in 13C-labeled solids, Matsuki, Akutsu, and

Fujiwara, 162, 54

backbone and side chain assignment of multiply labeled membrane

peptides and proteins, strategies, Petkova et al., 160, 1
13C

with mobile samples, application of XiX decoupling for, Ashida and
Asakura, 165, 180

recoupled long-range C–H dipolar dephasing in, and use for
spectral selection of fused aromatic rings, Mao and Schmidt-
Rohr, 162, 217

13C and 31P, in dense dipolar networks, distance measurements in

spin-1/2 systems by, Schmedt auf der Günne, 165, 18

characterization of protein nanocrystals, Martin and Zilm, 165, 162

correlated restraints, atomic refinement with, Bertram et al., 163,

300
19F, experiments with oriented membrane samples, susceptibility

corrections

Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, Ulrich, Glaser, and Ulrich, 164, 115

1H

PFG-assisted signal selection and suppression under fast MAS,
Fischbach et al., 165, 102

using phase-modulated homonuclear dipolar decoupling, experimen-
tal aspects, Lesage et al., 163, 105

improvement of resolution in spectra with J-decoupling, Igumenova

and McDermott, 164, 270

labeled compounds, 13C lineshapes in, effects of coherent CSA–

dipolar cross-correlation, Duma et al., 162, 90

magic-angle sample spinning, heteronuclear spin decoupling in,

Ernst, 162, 1

magic-angle spinning, chemical shift referencing in, Morcombe and

Zilm, 162, 479

Magic Sandwich pulse sequence with reduced offset dependence for

HR separated local field spectroscopy, Nevzorov and Opella,

164, 182

perfluorocyclohexane, interference of homonuclear decoupling and

exchange in, McMillan, Hazendonk, and Hodgkinson, 161,

234

phase-modulated heteronuclear decoupling in, Khitrin, Fujiwara,

and Akutsu, 162, 46

powder spectra, efficient simulations using SMP and MPP parallel

computation, Kristensen and Farnan, 161, 183

with quadrupolar nuclei, J-coupling in, chemical bonding differences

evidenced from, Massiot et al., 164, 160

resonances, selective suppression and excitation based on quadru-

pole coupling constants, Kwak et al., 160, 107
33S, of inorganic sulfides, Wagler et al., 161, 191

selective-pulse, homonuclear decoupled 13C chemical shift aniso-

tropy in 13C doubly labeled peptides by, Hong and Yao, 160,

114

sideband manipulation experiments in, application of cogwheel

phase cycling, Ivchenko, Hughes, and Levitt, 164, 286

spin-state selection in, Duma et al., 164, 187

structural fitting of PISEMA spectra of aligned proteins, Nevzorov

and Opella, 160, 33

structural studies of membrane proteins, hydration-optimized

oriented phospholipid bilayer samples for, Marassi and

Crowell, 161, 64

Solution-state dynamics

sugar-connected spin probes in sucrose solution, multiband (L-, X-,

and W-band) EPR, Fukui et al., 163, 174

Solution-state NMR

protein, design of small volume HX and triple-resonance probes for

improved limits of detection in, Li et al., 164, 128

Solvent peak suppression

frequency-domain Hadamard spectroscopy, Kupče and Freeman,

162, 158

Solvent polarity effects

on nitrogen NMR shieldings of N-nitrosamines, and DFT calcula-

tions of shieldings of C-, N-, and O-nitroso systems, Wita-

nowski et al., 164, 212

Solvents

and variations on chemical shift of TMS, Hoffman, 163, 325

Spatial encoding

two perpendicular RF gradients for, echo-planar rotating-frame

imaging with, Casanova et al., 162, 396

Spatial localization

GABA in brain, slice-selective J-coupled coherence transfer using

symmetric linear phase pulses, Shen, 163, 73

SPECIFIC CP

backbone and side chain assignment of multiply labeled membrane

peptides and proteins in solid state, Petkova et al., 160, 1

Spectral analysis

two-dimensional NMR, inverse methods in, van Beek, Meier, and

Schäfer, 162, 141

Spectral editing

GABA in brain, slice-selective J-coupled coherence transfer using

symmetric linear phase pulses, Shen, 163, 73

Spectral estimation

processing DOSY spectra using regularized resolvent transform,

Armstrong et al., 163, 139

regularized resolvent transform for direct calculation of 45�
projections of 2D J spectra, Armstrong et al., 164, 136

Spectral simulation

generalization of lineshape useful in magnetic resonance spectro-

scopy, Howarth, Weil, and Zimpel, 161, 215

Spheres

dense random pack, application of correlation functions for

inhomogeneous magnetic field in random media, Audoly

et al., 164, 154

Spin-1/2 systems

distance measurements in, by 13C and 31P solid state NMR in dense

dipolar networks, Schmedt auf der Günne, 165, 18

of three isotropically coupled spins-1/2, exact classical model for

TOCSY transfer in, Marx and Glaser, 164, 338

three-spin systems, broadband geodesic pulses for, Reiss, Khaneja,

and Glaser, 165, 95

Spin-5/2 nuclei

efficient 5QMAS NMR: fast amplitude-modulated RF pulses and

cogwheel phase cycling, Bräuniger et al., 163, 64

Spin-7/2 nuclei

MAS NMR, application of amplitude-modulated RF fields, Madhu

et al., 163, 310

Spin diffusion
1H, with 1Hfi13C through-bond polarization transfer and fast MAS,

multi-scale NMR of mesostructured materials by, Alonso and

Massiot, 163, 347

Spin dynamics

optimal control in presence of relaxation, Khaneja et al., 162, 311

Spin echo

measurement of small spin–spin splittings in presence of chemical

exchange, deuterated water, Mahi and Duplan, 162, 341
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spectral analysis, and elimination of magnetic susceptibility artefacts

in microimage of liquid-solid interfaces, Duh et al., 160, 47

two-pulse, and CPMG, sequences, comparison of electron spin

relaxation times measured by, Harbridge, Eaton, and Eaton,

164, 44

Spin-echo imaging
19F, in chemically selective MRI of 3-phase sedimenting system,

Beyea, Altobelli, and Mondy, 161, 198

Spin-echo sequence

T1-weighted, low-field
1H PFG-NMR with, determination of water

self-diffusion coefficient in foods, Métais and Mariette, 165, 265

Spin labels

lipid, relaxation enhancement: anisotropic motion effects in CW

nonlinear EPR spectra, Livshits, Dzikovski, andMarsh, 162, 429

phosphatidylcholines with, chain dynamics in low-temperature

phases of bilayer by electron spin-echo spectroscopy, Bartucci

et al., 162, 371

tempamine, determination of transmembrane pH difference in

chloroplasts with, Trubitsin and Tikhonov, 163, 257

Spin–lattice relaxation

p-cresol:piperazine complex formation in solution monitored using,

Martins de Carvalho et al., 164, 197

difference-NMR techniques for selection of components on basis of

relaxation times, Harris, de Azevedo, and Bonagamba, 162, 67

effect on epitope mapping by saturation transfer difference NMR,

Yan et al., 163, 270

enhancement, lipid spin labels: anisotropic motion effects in CW

nonlinear EPR spectra, Livshits, Dzikovski, andMarsh, 162, 429
19F, for C-12 hydrocarbon chain: end-to-end correlation for C-12

hydrocarbon chain, Wagner et al., 160, 161

measurement in EPR with enhanced orientation selectivity, Eichel,

Granwehr, and Schweiger, 162, 380
15N, hydrogen bond lengths in nucleic acids estimated from,

Bytchenkoff and Bodenhausen, 165, 1

in rotating frame, artifacts in, correction with self-compensating

spin-locking pulse, Charagundla et al., 162, 113

rotating-frame spin-lattice relaxation time imaging by RF field

gradients, Chaumette, Grandclaude, and Canet, 163, 369

short-T2, heterogeneous materials with, continuous wave MRI,

Fagan et al., 163, 318

single-scan, measurements, in high-resolution NMR spectroscopy,

Loening et al., 164, 321

T1-weighted spin-echo sequence, in low-field 1H PFG-NMR for

water self-diffusion coefficient in foods, Métais and Mariette,

165, 265

trifluorovinyldichloroborane, Boyko et al., 164, 65

Spin-locking pulse

self-compensating, correction of artifacts in T1q-weighted imaging,

Charagundla et al., 162, 113

Spinning sidebands

application of cogwheel phase cycling to sideband manipulation

experiments in solid state NMR, Ivchenko, Hughes, and Levitt,

164, 286

fast and slow chemical shift, correlation under fast magic-angle

spinning, Eléna, Hediger, and Emsley, 160, 40

Spin probes

sugar-connected, in sucrose solution, solution-state dynamics by

multiband EPR, Fukui et al., 163, 174

Spins

pendulum-like swing of, Marx and Glaser, 164, 338

Spin–spin coupling constants

heteronuclear

HMQC technique for quantitative determination, measurement of
3J(H0

i,Pi+1) in DNA oligomers, Koźmiński et al., 160, 120
long-range, determination from long-range 1H–13C correlation

experiment: LR-CAHSQC, Koskela, KilpelMinen, and Heikkinen,
164, 228

one-bond, accurate determination by G-BIRD(r)-modified F1-coupled
HSQC, FehGr, Berger, and K@vGr, 163, 340

quadrupole, selective suppression and excitation of solid state NMR

resonances based on, Kwak et al., 160, 107

range of, X-filtering for, application to detection of intermolecular

NOEs, Zangger et al., 160, 97

scalar

small, measurement in presence of chemical exchange, case of
deuterated water, Mahi and Duplan, 162, 341

three-bond 13C0–1Ha in proteins, iHN(CA),CO(a/b-J-COHA)
TROSY, Permi, 163, 114

Spin–spin couplings

contribution to linewidth, removal: spin-state selection in solid state

NMR, Duma et al., 164, 187
3J(H0

i,Pi+1) in DNA oligomers, measurement, application of HMQC

technique, Koźmiński et al., 160, 120

measurement of small spin–spin splittings in presence of chemical

exchange, deuterated water, Mahi and Duplan, 162, 341

resolution, implications of interference of homonuclear decoupling

and exchange in solid state NMR of perfluorocyclohexane,

McMillan, Hazendonk, and Hodgkinson, 161, 234

in solid state NMR with quadrupolar nuclei, chemical bonding

differences evidenced from, Massiot et al., 164, 160

Spin–spin relaxation

CPMG, by diffusion with constant magnetic field gradient in

restricted geometry, Zhang and Hirasaki, 163, 81

diffusion–relaxation correlation in simple pore structures, Calla-

ghan, Godefroy, and Ryland, 162, 320

estimate accuracy improvement: PowerSplicing, Engelsen and Bro,

163, 192

multi-exponential analysis of magnitude MR images using

quantitative multispectral edge-preserving filter, Bonny et al.,

161, 25

trifluorovinyldichloroborane, Boyko et al., 164, 65

Spin-state selection

in solid state NMR, Duma et al., 164, 187

Spiral magnetic resonance imaging

improved gridding method using nonuniform fast Fourier trans-

form, Sha, Guo, and Song, 162, 250

Spiral trajectory

centric scan SPRITE MRI method utilizing, Halse et al., 165, 219

SPRITE (see Single point ramped imaging with T1 enhancement)

Stabilization

steady-state free precession sequences, Le Roux, 163, 23

Static systems

ultra-fast imaging with single excitation multiple image RARE,

Sederman, Mantle, and Gladden, 161, 15

Statistical analysis

NMR spectrometer noise, Grage and Akke, 162, 176

parametric and non-parametric, DT-MRI data, Pajevic and Basser,

161, 1

Statistical properties

SNR optimality of sum-of-squares reconstruction for phased-array

MRI, Larsson et al., 163, 121

Steady-state free precession

sequences, simplified model and stabilization of, Le Roux, 163, 23

Stochastic excitation

and Hadamard correlation spectroscopy, with bandwidth extension

in RF FT-EPR, Pursley et al., 162, 35

Stochastic Liouville equation

program based on, for analysis of superhyperfine interaction in CW-

ESR spectroscopy, Della Lunga et al., 164, 71

Strongly inhomogeneous magnetic fields

selective NMR excitation in, Todica, Fechete, and Blümich, 164,

220

self-diffusion measurements by constant-relaxation method in, Klein

et al., 164, 310
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Structural imaging

quantum coherences in, isolating using intermolecular double-

quantum coherence MRI, Chin et al., 165, 309

Structural phase transition

variable-frequency EPR study of Mn2+-doped NH4Cl0.9I0.1 single

crystal at 9.6, 36, and 249.9 GHz: structural phase transition,

Misra et al., 160, 131

Structure

membrane proteins, solid state NMR studies, hydration-optimized

oriented phospholipid bilayer samples for, Marassi and

Crowell, 161, 64

Structured materials

boundary morphology, probing by 2D NMR q-space imaging,

feasibility, Chin et al., 160, 20

Structure factor

random pack of spheres, close approximation to pair-correlation

function of internal field, Audoly et al., 164, 154

Strychnine

TOCSY–HSQC: fast multi-dimensional Hadamard spectroscopy,

Kupče and Freeman, 163, 56

Sucrose solution

sugar-connected spin probes in, solution-state dynamics by multi-

band EPR, Fukui et al., 163, 174

Sugars

complex, NMR detection in full intact wine bottles, Weekley et al.,

161, 91

Sulfides

inorganic, 33S solid state NMR, Wagler et al., 161, 191

Sum-of-squares reconstruction

for phased-array magnetic resonance imaging, SNR optimality of,

Larsson et al., 163, 121

Superhyperfine interaction

in CW-ESR spectroscopy, Stochastic Liouville equation-based

program for analysis of, Della Lunga et al., 164, 71

Susceptibility corrections

in solid state NMR with oriented membrane samples

Part I: applications, Glaser and Ulrich, 164, 104
Part II: theory, Ulrich, Glaser, and Ulrich, 164, 115

Susceptibility difference

artefacts due to, elimination in microimage of liquid–solid inter-

faces, Duh et al., 160, 47

Symmetrical reconversion

measuring cross-correlation rates with enhanced accuracy, Pelu-

pessy, Espallargas, and Bodenhausen, 161, 258

Symmetric multiprocessor architecture

efficient solid state NMR powder simulations using, Kristensen and

Farnan, 161, 183

Symmetry

pulse error compensating symmetric magic-echo trains, Boutis et al.,

161, 132

T

Teflon
19F resonance: triple quantum nutation in two-level NMR system in

rotating frame, Hatanaka, Sugiyama, and Tabuchi, 165, 293

Tempamine

determination of transmembrane pH difference in chloroplasts with,

Trubitsin and Tikhonov, 163, 257

Temporal variation

and chemical exchange, measurement of concentrations in systems

with, long repetition time experiments for, Galbán and Spencer,

160, 126

Tendon

collagen fiber orientation, anisotropy by 1H DQ-filtered NMR

signals (sheep), Fechete et al., 162, 166

diffusion anisotropy, application of self-diffusion measurements by

constant-relaxation method in strongly inhomogeneous mag-

netic fields, Klein et al., 164, 310

under mechanical load, 1H residual dipolar couplings in, parameter

maps of, Fechete, Demco, and Blümich, 165, 9

Terbium

Tb3+ inYBa2Cu3O6-compounds, EPR study, Gafurov et al., 161, 210

Tetramethylsilane

shift scale, and chemical-shift referencing in solid state NMR,

Morcombe and Zilm, 162, 479

variations on chemical shift of, Hoffman, 163, 325

Three-spin systems

broadband geodesic pulses for, Reiss, Khaneja, and Glaser, 165, 95

three isotropically coupled spins-1/2, exact classical model for

TOCSY transfer in, Marx and Glaser, 164, 338

Through-bond polarization transfer
1Hfi13C, with fast MAS and 1H spin diffusion, multi-scale NMR

of mesostructured materials by, Alonso and Massiot, 163,

347

Time averaging

and ensemble averaging, orientation restraints in molecular

dynamics simulations using, Hess and Scheek, 164, 19

Time domain NMR

data, PowerSlicing for, Engelsen and Bro, 163, 192

Time-optimal geodesic pulse sequences

broadband geodesic pulses for three-spin systems, Reiss, Khaneja,

and Glaser, 165, 95

Tool kit

fast NMR C++ tool kit BlochLib, Blanton, 162, 269

Torsion angles

structural fitting of PISEMA spectra of aligned proteins, Nevzorov

and Opella, 160, 33

Total correlation spectroscopy (TOCSY)

TOCSY–HSQC on strychnine: fast multi-dimensional Hadamard

spectroscopy, Kupče and Freeman, 163, 56

TOCSY transfer in systems of three isotropically coupled spins 1/2,

exact classical model for, Marx and Glaser, 164, 338

two-dimensional Hadamard spectroscopy, Kupče and Freeman,

162, 300

Total sideband suppression (TOSS)

application of cogwheel phase cycling, Ivchenko, Hughes, and

Levitt, 164, 286

Total through-bond correlation spectroscopy (TOBSY)

under fast MAS, adiabatic pulses for, Hardy, Detken, and Meier,

165, 208

Trabecular bone

structural imaging with intermolecular double-quantum coherence

MRI, Chin et al., 165, 309

Trace elements

NMR detection in full intact wine bottles, Weekley et al., 161, 91

Transient oscillations

under strongly mismatched Hartmann–Hahn conditions, Žujović,

Bowmaker, and Mayer, 164, 358

Transition metals

high-spin, complexes in frozen solutions, high-frequency- and -field

EPR spectroscopy, Krzystek and Telser, 162, 454

Transmission line NMR probe

ultra-broadband, numerical and experimental study, Kubo and

Ichikawa, 162, 284

Transverse magnetization transfer

under planar mixing conditions in spin systems of three coupled

spins 1/2, Luy and Glaser, 164, 304

Transverse relaxation optimized spectroscopy (TROSY)

combined with J-spectroscopy, for measurement of one-bond

couplings in macromolecules, Luy and Marino, 163, 92
1H,15N,13C-triple resonance NMR of very large systems at 900

MHz, Chung and Kroon, 163, 360
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iHN(CA),CO(a/b-J-COHA), three-bond 13C0–1H
a
scalar couplings

in proteins, Permi, 163, 114

sensitivity-enhanced TROSY-anti-TROSY, measurement of dipolar
15N–1HN couplings, Ding and Gronenborn, 163, 208

Trifluoroethylene
19F spectra, selective excitation of signals from rigid and mobile

domains: DIVAM sequence, Hazendonk et al., 162, 206

Trifluorovinyldichloroborane
19FNMR spectroscopy and relaxation behavior, Boyko et al., 164, 65

Trilinear coupling terms

effective, time-optimal realization: broadband geodesic pulses for

three-spin systems, Reiss, Khaneja, and Glaser, 165, 95

TRIPLE

pulsed special, improvement of W-band pulsed ENDOR sensitivity,

Epel et al., 164, 78

Triple-quantum excitation

enhanced, in 13C magic-angle spinning NMR, Carravetta, Schmedt

auf der Günne, and Levitt, 162, 443

Triple quantum nutation

in two-level NMR system in rotating frame, Hatanaka, Sugiyama,

and Tabuchi, 165, 293

Triple-resonance experiment

chemical shift-coded, HNCACBcodedHAHB, high-throughput back-

bone resonance assignment of small 13C,15N-labeled proteins,

Pegan et al., 165, 315

Triple resonance NMR
1H,15N,13C, very large systems at 900 MHz, Chung and Kroon, 163,

360

Triple-resonance probes

small volume, design for improved limits of detection in protein

NMR, Li et al., 164, 128

Triple-resonance spectra

heteronuclear, biomolecules, ANAFOR processing for restricted

linear least square treatment, Lippens et al., 161, 174

Triplet-radical pair

spin-correlated, selective excitation in pulsed EPR of, Kulik et al.,

162, 423

Trityl radicals

high-resolution EPR microscopy, Blank et al., 165, 116

TROSY (see Transverse relaxation optimized spectroscopy)

TrueFISP

at 11.75 T, NMR microscopy with, Köhler et al., 161, 252

Tsallis distribution

lineshape function derived from, to describe EPR and possibly

NMR spectra, Howarth, Weil, and Zimpel, 161, 215

Tubeless siphon flow

velocity profiles in, imaging by NMR microscopy, Xia and

Callaghan, 164, 365

Tunable microwave resonator

in detection of EPR absorption using frequency modulation, Hirata

et al., 164, 233

Tuning

automatic tuning control in detection of EPR absorption using

frequency modulation, Hirata et al., 164, 233

and operation, of reflection resonator EPR spectrometers, Krymov

and Gerfen, 162, 466

Two-dimensional imaging

with single-sided NMR probe, Casanova and Blümich, 163, 38

Two-dimensional J-spectra

regularized resolvent transform for direct calculation of 45�
projections of, Armstrong et al., 164, 136

Two-dimensional NMR

arrayed acquisition of 2D exchange NMR spectra within single

experiment, Shapira and Frydman, 165, 320

constant-time, efficient doubling scheme for: 2D filter diagonaliza-

tion method, Chen et al., 162, 74

Hadamard spectroscopy, Kupče and Freeman, 162, 300

LR-CAHSQC, application of CPMG sequence to heteronuclear

multiple-bond correlation spectroscopy, Koskela, Kilpeläinen,

and Heikkinen, 164, 228

q-space imaging, probing boundary morphology of structured

materials by, feasibility, Chin et al., 160, 20

spectral analysis, inverse methods in, van Beek, Meier, and Schäfer,

162, 141

ultrafast, ghost-peak suppression in, Shrot and Frydman, 164, 351

Two-dimensional NMR correlation spectra

of framework structures, efficient peak assignment algorithm for,

Brouwer, 164, 10

Two-pulse spin-echo

and CPMG, sequences, comparison of electron spin relaxation

times measured by, Harbridge, Eaton, and Eaton, 164,

44

U

Ubiquitin

cross-correlation rates, measuring with enhanced accuracy:

symmetrical reconversion, Pelupessy, Espallargas, and Boden-

hausen, 161, 258

dissolved in dilute liquid crystalline medium, 15N CSA measurement

with MAS, Kurita et al., 163, 163

heteronuclear spectra, ANAFOR processing for restricted linear

least square treatment of, Lippens et al., 161, 174

three-bond 3JC0Ha scalar couplings, iHN(CA),CO(a/b-J-COHA)
TROSY, Permi, 163, 114

Ultra-broadband NMR probe

transmission line, numerical and experimental study, Kubo and

Ichikawa, 162, 284

Ultrafast acquisitions

arrayed acquisition of 2D exchange NMR spectra within single

experiment, Shapira and Frydman, 165, 320

ghost-peak suppression in 2D NMR spectroscopy, Shrot and

Frydman, 164, 351

Ultra-slow spinning

phase-corrected magic angle turning at, sensitivity-enhanced with

multiple-echo data acquisition, Hu and Wind, 163, 149

Unilateral NMR

single-sided probe, 2D imaging with, Casanova and Blümich, 163, 38

V

Variable-frequency EPR

Mn2+-doped NH4Cl0.9I0.1 single crystal at 9.6, 36, and 249.9 GHz:

structural phase transition, Misra et al., 160, 131

Velocity distribution

and diffusion, separation using PFG NMR, Gottwald, Kuran, and

Scheler, 162, 364

Velocity profiles

in tubeless siphon flow, imaging by NMR microscopy, Xia and

Callaghan, 164, 365

Very low field NMR

in vivo, hyperpolarized 3He in human lung, Bidinosti et al., 162, 122

Vinylidene fluoride
19F spectra, selective excitation of signals from rigid and mobile

domains: DIVAM sequence, Hazendonk et al., 162, 206

Volume coil

microstrip transmission line, for human head MR imaging at 4 T,

Zhang, Ugurbil, and Chen, 161, 242

W

Water

deuterated, measurement of small spin–spin splittings in presence of

chemical exchange, Mahi and Duplan, 162, 341

358 Cumulative Subject Index for 2003, Volumes 160–165 / Journal of Magnetic Resonance 165 (2003) 331–359



oil-in-water emulsions, application of NMR-MOUSE to study of

food systems using, Pedersen et al., 165, 49

protons, and 23Na, MAS NMR application to defining human red

blood cell uptake of MRI contrast agents, Calabi et al., 164, 28

self-diffusion coefficient in complex food products, determination by

low-field 1H PFG-NMR, Métais and Mariette, 165, 265

Watson–Crick base pairs

in 15N-enriched nucleic acids, 1/T1 measurement of donor and

acceptor 15N nuclei, method, Bytchenkoff and Bodenhausen,

165, 1

Waveforms

magnetic field gradient

NMR technique for measurement of, JellfflÐ et al., 162, 189
single point measurements, Goodyear et al., 163, 1

Wavelet analysis

multi-resolution, spectral restoration from low signal-to-noise

distorted NMR signals using, Li et al., 162, 133
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