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nisotropic motion
nitroxide side-chain dynamics in spin-labeled helix-forming peptide

high-frequency EPR, Bennatiet al., 139,281
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lactate in skeletal muscle, observed by dipolar coupling in1H NMR spec-

troscopy, Asllaniet al., 139,213
nisotropic spin interactions
order matrix analysis of residual dipolar couplings using singular v

decomposition, Losoncziet al., 138,334
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comparison of scalar measures used in MR diffusion tensor imaging,

139,1
invariant and orthonormal scalar measures derived from MR diffu

tensor imaging, Bahn,141,68
water diffusion in brain, role of effects of local magnetic susceptibi

induced gradients,in vivo evaluation, Clark, Barker, and Tofts,141,52
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evolution of regional intrapulmonary oxygen partial pressure during, q
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qua–metal complexes
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129Xe–1H cross relaxation in, consequences, Stithet al., 139,225
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quantum spectroscopy, Bazzo, Cicero, and Barbato,136,15
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attenuation, associated with large gradient pulses in PGSE NMR diff
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dead time-dependent line distortions in absolute ESEEM spectra

Doorslaer, Sierra, and Schweiger,136,152
introduced by zero-order phase correction in1H NMR, and method o

elimination by phase filtering, Wild,137,430
J-coupling crosstalk, in 2Dv1-filtered E.COSY spectra, estimation w

PFG-v1-filtered TOCSY, Xu, Zhang, and Evans,138,127
in sensitivity-enhanced HSQC, Turner, Connolly, and Stern,137,281
systematicF1, in 2D NMR, randomized acquisition for suppression

Bowyer, Swanson, and Morris,140,513
ssignment (see alsoResonance assignment)
computer assisted,13C or 15N edited 3D-NOESY–HSQC spectra us

back-calculated and experimental spectra, Go¨rler et al., 137,39
protein spectra, amino acid type-selective triple-resonance experim

1H–15N correlations, Schubertet al., 141,34
proton side-chain, multi-quantum HBHA(CBCACO)NH experiment w

partially deuterated samples, Gschwind, Kessler, and Gemmecke137,
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signals in 13C spectra, ORSAT and modifications of SEFT and A
Beckmann, Dietrich, and Radeglia,137,132
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MRI magnet, using hybrid numerical method, Zhao, Crozier, and Dod

141,340
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adiabatic, for NH selection, Hwang, van Zijl, and Garwood,138,173
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DIAMOD programs, Xuet al., 136,76
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borocaptate sodium enriched in, line narrowing ofI 5 1

2 spins coupled t
quadrupolar nuclei in liquids, Bendel and Baram,141,121

1B
AlB 2, Hartmann–Hahn match conditions for CP/MAS between two

integer quadrupolar nuclei, Eastman,139,98
11B{ 27Al} high-resolution heteronuclear correlation spectrum for mag

sium aluminoborate glass, Chan,140,487
multiple-quantum-filtered NMR, detection of boric acid and borate

binding to cytochromec, Taler, Eliav, and Navon,141,228
ackbone
protein, one-bond15N–1H coupling constants in, pulse sequences for m

surement, Lercheet al., 140,259
sites, of amino acids and peptides, application of 2D and 3D1H/13C

PISEMA experiments, Gu and Opella,140,340
ackbone dynamics
parameters, estimation from NMR relaxation data using Lipari–S

model-free approach and Bayesian statistical methods, Andrec,
telione, and Levy,139,408

ack calculation
in computer-assisted assignment of13C or 15N edited 3D-NOESY–HSQ

spectra, Go¨rler et al., 137,39
arstar
superslow backbone protein dynamics study by 1D solid-state MAS

change NMR spectroscopy, Krushelnitskyet al., 138,244
ayesian spectral decomposition
bilinear forms, Ochset al., 137,161

ayesian statistical methods
and Lipari–Szabo formalism, estimation of dynamic parameters from N

relaxation data using, Andrec, Montelione, and Levy,139,408
erry’s phase
in presence of non-adiabatic environment, with application to mag

resonance, Gaitan,139,152

1 field distribution
mapping with nonideal gradients in high-resolution NMR spectrom

Jerschow and Bodenhausen,137,108
ias estimation
in heteronuclear relaxation experiments: method for determiningB1 field

inhomogeneity, Guenneugues, Berthault, and Desvaux,136,118
icelles
measurement of one-bond15N–1H coupling constants in protein backbo

pulse sequences for, Lercheet al., 140,259
ilinear forms
Bayesian spectral decomposition, Ochset al., 137,161

ilinear rotation decoupling (seeBIRD)
iofilms
in porous media, selective imaging by NMR relaxation, Hoskinset al.,139,
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iofluids
doubly and singly13C-labeled metabolites in, separate quantification

HSQC-filteredJ spectroscopy, Davison, Jones, and Dixon,137,448
iological buffer solutions
proteins in, capillary array electrophoretic NMR, Heet al., 141,355

iological systems
sodium ions in ordered environments in, analysis of23Na NMR spectra

Kemp-Harper, Wickstead, and Wimperis,140,351
ipolar magnetic field gradients
PFGSE method for diffusion measurements in presence of internal

ents, Sørland, Aksnes, and Gjerdåker,137,397
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IRD
gradient BIRDR method for selection of uncoupled magnetization, Hei

nen and Kilpela¨inen,137,93
irdcage coils
practical aspects, Dotyet al., 138,144

loch equations
near-resonance solution, and application to RF pulse design, Xu and

138,225
loch–Torrey equation
theory of spin echo in restricted geometries under stepwise gradient

sequence, Barzykin,139,342
lood

129Xe in, T1 and role of oxygenation, Albertet al., 140,264
one
trabecular, surface charge method for computing induced magnetic fi

evaluation, Hwang and Wehrli,139,35
orate ion
binding to cytochromec, multiple quantum filtered NMR detection, Tal

Eliav, and Navon,141,228
oric acid
binding to cytochromec, multiple quantum filtered NMR detection, Tal

Eliav, and Navon,141,228
orocaptate sodium
enriched in10B, line narrowing ofI 5 1

2 spins coupled to quadrupolar nuc
in liquids, Bendel and Baram,141,121

oundary condition
magnetic resonance imaging measurement of volume magnetic susc

ity using, Wang, Li, and Haselgrove,140,477
rain
human

functional MR imaging using FLASH, effects of imaging paramet
Preibisch and Haase,140,162

metabolite concentrations,in vivo quantitation using natural abundan
13C MRS at 1.5 T, Blu¨ml, 136,219

metabolites in, mapping using double echo-filter metabolite ima
technique, Chen and Hu,140,363

short-echo-time1H NMR spectroscopy, suppression of macromolec
resonances using multiple inversion recovery, Knight-Scott,140,228

single-shot line scan imaging using stimulated echoes, Finsterbusc
Frahm,137,144

water diffusion measurements, effects of local magnetic susceptib
induced gradientsin vivo, Clark, Barker, and Tofts,141,52

human and monkey, diffusion eigenvalues measured by diffusion tenso
imaging, linear relationship among, Bahn,137,33

mouse, high-resolution MR angiography, application to focal cerebral
emia models, Beckmann, Stirnimann, and Bochelen,140,442

rat
15N-coupled protons,in vivo detection by ISIS localization and multip

quantum editing, Kanamori and Ross,139,240
and phantom, simultaneous lactate editing and observation of othe

tabolites using stimulated echo-enhanced, Lei and Peeling,137,215
short-echo-time1H NMR spectrain vivo,quantification of 18 metabolite

Pfeufferet al., 141,104
roadband decoupling
relaxation effects in spin-1

2 nucleus coupled to quadrupolar spin subjecte
RF irradiation, Smith and Murali,136,27

uffer solutions
proteins in, capillary array electrophoretic NMR of proteins in, Heet al.,

141,355
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13C–27Al TRAPDOR and REDOR experiments for detection of13C–27Al
dipolar interactions in solids, van Wu¨llen and Kalwei,139,250

13C- and15N-labeled octapeptide, measurement of relaxation rates of NH and
Ha backbone protons, Milletet al., 139,434

13C–2D dipolar interactions in solids, comparison of REDOR andu-REDOR
for measuring, Gullion,139,402

13C–2H distance measurements, applications of deuterium REDOR, Set
al., 138,54

13C-labeled DNA duplex, measurement of longitudinal and transverse c
correlation for 13C–1H dipolar interactions and13C chemical shif
anisotropy, Kojimaet al., 136,169

13C-labeled nucleic acids
3J(H39i, Pi11) and3J(H59i/50i, Pi) coupling constants in, determination us

CT-HMQC, Huet al., 139,181
and protein complexes,3JH39P and3JC49P in, 2D { 31P} spin-echo-differenc

constant-time [13C, 1H] HMQC experiment for simultaneous determ
nation, Szyperskiet al., 140,491

13C-labeled retinal, anomalous rotational resonance spectra in MAS N
Helmle et al., 140,379

13C natural abundance S3E and S3CT experiments for measurement
J-coupling constants between13Ca or 1Ha and other protons in protei
Sørensen, Meissner, and Sørensen,137,237

13C, 15N
enriched samples of transition metal complexes, measurement of m

tude and sign of heteronuclear coupling constants, Otting, Sole
Messerle,137,413; erratum,139,186

magic-angle turning experiments with TPPM decoupling, resolution
hancement in, McGeorge, Alderman, and Grant,137,138

13C, 15N-labeledN-acetylglycine, 3D13C shift/1H–15N coupling/15N shift
solid-state NMR correlation spectroscopy, Gu and Opella,138,193

13C, 15N-labeled DNA oligonucleotides, thymine resonances in, HCC
experiment for through-bond correlation of, Sklena´ř, Masse, an
Feigon,137,345

13C, 15N-labeled proteins
BEST homonuclear adiabatic decoupling for, Zhang and Gorenstein138,

281
13Ca–1Ha couplings in,JCH-modulated 2D (HACACO)NH pulse schem

for quantitative measurement of, Hitchens, McCallum, and Rule,140,
281

measurement of1JNC9 and 2JHNC9 couplings from spin-state-selective
correlation spectrum, Permiet al., 140,32

selective correlation of amide groups to glycine alpha protons by mu
quantum spectroscopy, Bazzo, Cicero, and Barbato,136,15

13C, 15N-labeled RNA, triple-resonance experiments for correlation o
and exchangeable pyrimidine base hydrogens in, Wo¨hnertet al., 139,
430

combined reduced 4D13C exchange and1H spin diffusion experiment fo
determining length scale of dynamic heterogeneities, Trachtet al.,140,
460

CPMAS, methylene-only subspectra using double-quantum filtering
quence, Rossi, Subramanian, and Harbison,141,159

deuterated ammonium formate, heteronuclear double-quantum MAS
Saalwächteret al., 139,287

doubly and singly 13C-labeled metabolites, separate quantification
HSQC-filteredJ spectroscopy, Davison, Jones, and Dixon,137,448

doubly labeled polycrystallineL-alanylglycylglycine, dual processing of 2
exchange data in MAS NMR, Tycko and Berger,141,141

edited 3D-NOESY–HSQC spectra, computer-assisted assignment
back-calculated and experimental spectra, Go¨rler et al., 137,39

feruloylarabinoxylane, band-selective HSQC and HMBC experiments
excitation sculpting and PFGSE, Gailletet al., 139,454

four-13C-spin system, interaction tensors determined from rotational
nance MAS NMR lineshapes of, magnitudes and orientations, Du
Maisel, and Sebald,141,78
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glycerol-d8 in DMSO-d6, relaxation effects in system of spin-1
2 nucleus

coupled to quadrupolar spin subjected to RF irradiation, Smith
Murali, 136,27

2H, 13C, 15N-labeled proteins, observation of through-hydrogen-bond2hJHC9,
Cordieret al., 140,510

helical polypeptide labeled with, numerical simulations of MQ NMR sig
amplitudes and experimental MQ excitation spectra, Tycko,139,302

Hsc-70 SBD, high-resolution 4D HMQC–NOESY–HSQC spectrosc
Morshauser and Zuiderweg,139,232

indirect imaging, mixing sequences for selective heteronuclearJ cross
polarization for: PRAWN, Chandrakumar and Kimmich,137,100

lineshapes, in13CD2 spin grouping, cross-related quadrupolar spin relaxa
and, Werbelowet al., 140,1

magic-angle spinning NMR
with composite pulses, Leppert, Heise, and Ramachandran,139,382
using lanthanide ions, probing membrane surfaces and location of

brane-embedded peptides using, Gro¨bner, Glaubitz, and Watts,141,
335

multiple-bond 13C–1H coupling constants, accurate measurements
phase-sensitive 2D INEPT spectra, Ding,140,495

multiple-frequency resonance structure, high-field DNP and ENDOR
Weis et al., 140,293

natural abundance13C MRS at 1.5 T, in vivo quantitation of cerebra
metabolite concentrations using, Blu¨ml, 136,219

NMR spectra of liquid crystals with proton homonuclear dipolar decoup
methods, Fung, Ermolaev, and Yu,138,28

polyglycine, CP/MAS, Krushelnitskyet al., 138,244
REDOR-determined distances from heterospins to clusters of13C labels

Schaefer,137,272
selective and extensive labeling, and 2D solid-state NMR, in determin

of multiple f-torsion angles in proteins, Hong,139,389
sensitivity-enhanced sim-CT HMQC PFG-HBHA(CO)NH and P

CBCA(CO)NH triple-resonance experiments, Swapna and Monte
137,437

signal assignment: ORSAT and modifications of SEFT and APT, B
mann, Dietrich, and Radeglia,137,132

solid-state NMR
distance measurements in proteins, practical methods: constant-ti

tational resonance, Balazs and Thompson,139,371
selective polarization and spin diffusion in lipid bilayer-bound polyp

tide by, Tian, Fu, and Cross,139,377
trehalose, CSA/DD cross-correlated relaxation measurements, comp

of 1D and 2D (unbiased) experimental methods for, Batta, Ko¨vér, and
Kowalewski,136,37

two- and three-dimensional1H/13C PISEMA experiments and application
backbone and side chain sites of amino acids and peptides, G
Opella,140,340

ubiquitin, solid-state dipolar INADEQUATE NMR spectra with large d
ble-quantum spectral width, Hong,136,86

in p-xylene/Dianin’s inclusion compound, nuclear distance measurem
by 2D-RFDR, Zaborowski, Zimmermann, and Vega,136,47

yeast triose-phosphate isomerase, TROSY gradient-enhanced tripl
nance NMR spectroscopy, Loria, Rance, and Palmer,141,180

3Ca

or 1Ha and other protons in protein, measurement ofJ-coupling constant
between,13C natural abundance S3E and S3CT experiments for, Sø
rensen, Meissner, and Sørensen,137,237

alcium carbonate
formation, changes in ionic concentrations during, monitoring with

current density imaging, Beravs, Demsˇar, and Demsar,137,253
anavan disease
in vivo quantitation of cerebral metabolite concentrations using na

13
abundance C MRS at 1.5 T, Blu¨ml, 136,219
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apillary array electrophoretic NMR
proteins in biological buffer solutions, Heet al., 141,355
ardiac function
functional MRI, displacement encoding with stimulated echoes in: DEN

Aletraset al., 137,247
high-resolution strain analysis with fast-DENSE, Aletras, Balaban,

Wen,140,41
artilage
bovine nasal,23Na NMR spectra, Kemp-Harper, Wickstead, and Wimp

140,351
human articular,in vivo triple-quantum-filtered twisted projection sodiu

MRI, Borthakuret al., 141,286
3CD2

spin grouping, carbon-13 lineshapes in, cross-related quadrupolar s
laxation and, Werbelowet al., 140,1

11Cd
high-resolution magnetic relaxation dispersion measurements using

magnet system, Wagneret al., 140,172
ell samples
NMR spectral normalization, algorithm for, Romanoet al., 138,115
entrick-space sampling
and prepared magnetization, SPRITE MRI with, Mastikhinet al., 136,159
H3

small tunneling splitting: spectroscopy from proton spin magnetizatio
rotating frame, Damyanovich, Peternelj, and Pintar,140,9

haperone
Hsc-70 SBD, high-resolution 4D HMQC–NOESY–HSQC spectrosc

Morshauser and Zuiderweg,139,232
helates
lanthanide, as bilayer alignment tools in NMR studies of membrane-

ciated peptides, Prosseret al., 141,256
hemical exchange
intermolecular, detection through decorrelation of two-spin order, Skr

kov and Ernst,137,276
slow, in NMR, selective injection of magnetization by, Boulat, Epstein,

Rance,138,268
hemical exchange relay
editing of exchange relayed NOEs in NMR experiments for observati

protein–water interactions, Melacini, Kaptein, and Boelens,136,214
hemical processes
magnetic resonance current density imaging, Beravs, Demsˇar, and Demsa

137,253
hemical-shift anisotropy

13C, and 13C–1H dipolar interactions, measurement of longitudinal
transverse cross-correlation between, Kojimaet al., 136,169

and dipole–dipole interactions, cross-correlated relaxation measure
comparison of 1D and 2D (unbiased) experimental methods for, B
Kövér, and Kowalewski,136,37

hemical-shift imaging
beyond k-space: spectral localization using higher-order gradients,

mann, Rommel, and von Kienlin,141,197
human head and calf muscle,31P CSI study: spectral decomposition us

bilinear Bayesian approach, Ochset al., 137,161
mapping brain metabolites using double echo-filter metabolite ima

technique, Chen and Hu,140,363
hemical shifts
efficient refocusing of one-spin and two-spin interactions for NMR quan

computation, Jones and Knill,141,322
hemical-shift tensors
characterized by 2D multiple-quantum NMR spectroscopy, Medek

Frydman,138,298
15N, of [1-15N]-29-deoxyguanosine, magnitudes and orientations determ

from polycrystalline sample by 2D solid-state NMR, Loriganet al.,
140,315
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hloroform
improved liquid-state CSA data, Batta, Ko¨vér, and Kowalewski,136,37

holesteryl acetate
13C signals, assignment: ORSAT and modifications of SEFT and

Beckmann, Dietrich, and Radeglia,137,132
hromium(V) complexes
in glassy solution, spin-echo dephasing for, solvent and temperature d

dence, Eaton and Eaton,136,63
5Cl

NaClO3 polycrystalline sample, reconstructing powder NQR images
real gradient coils, Swaminathan and Suits,138,123

lay suspensions
7Li double-quantum filtered NMR and multinuclear relaxation rates, Gr

jean and Robert,138,43
9Co

salts, shift tensors characterized by 2D multiple-quantum NMR spe
copy, Medek and Frydman,138,298

oatings
planar, profiling, high-gradient permanent magnet for, Gloveret al.,139,90

obalt(II)
–ADP, enzyme bound complexes, paramagnetic effects on nuclear

ation: role of dipolar and scalar interactions, Ray, Jarori, and Na
wara Rao,136,130

oherence
features, in NMRq-space plots, assignment to particular diffusion mode

erythrocyte suspensions, Torreset al., 138,135
oherence pathway selection
by gradients in dipolar coupled solids, Maaset al., 141,29
stimulated anti-echo selection in spatially localized NMR spectroscopy

and Smith,136,1
oherence selection
gradient, spectral simulations incorporating, Younget al., 140,146

oherence sidebands
methods for characterizing a decoupler channel using undetectable qu

coherences, Bendall and Skinner,139,175
oherence transfer (see alsoSpin-state-selective coherence transfer)
dipolar coupling-mediated, in homonuclear two spin-1

2 solid-state system
Taylor and Ramamoorthy,141,18

and Lie algebra, in separation of2H MAS NMR spectra by 2D spectroscop
Kristensenet al., 139,314

oherence-transfer functions
acquisition in real time, single-shot experiments for, Luy and Glaser,138,

187
for general AMX spin system under isotropic mixing, analytical express

for, Schedletzky and Glaser,123A, 174; erratum,136,134
oherence-transfer pathways
selection in high-resolution NMR by pulsed-field gradients

design of gradient pulse sequences, Thomaset al., 137,10
geometrical analysis, Mitschang,137,1

oherent averaging-assisted solid state imaging (CASSI)
spin coherence relaxation in rotating frame as microscopy paramet

strongly coupled spin systems, De Lucaet al., 139,126
oherent averaging theory
revised analysis: off-resonance multiple-pulse dynamics in solid-state N

Cho,141,164
oils
birdcage, practical aspects, Dotyet al., 138,144
error-tolerant RF Litz coils for NMR/MRI, Doty, Entzminger, and Hau

140,17
high-performance RF, integrated head immobilization system for fMR

1.5 T with, Thulborn and Shen,139,26
omposite pulses
echo-planar imaging of porous media with spatial resolution below 100mm,

Manz, Chow, and Gladden,136,226
,

en-

-

s-

x-
s-

u

tum

s

for

R,

t

magic-angle spinning NMR spectroscopy with, Leppert, Heise,
Ramachandran,139,382

OMPUTE
L-COMPUTE algorithm for simulations of rotational resonance spect

MAS NMR, Helmleet al., 140,379
-COMPUTE
efficient spectral simulations in NMR of rotating solids, Hohwyet al.,

136,6
omputer assisted assignment

13C or 15N edited 3D-NOESY–HSQC spectra, using back-calculated
experimental spectra, Go¨rler et al., 137,39

omputing
EPR powder spectra, using numerical diagonalization of spin Hamilto

Morin and Bonnin,136,176
onfiguration interaction
and Stone’s perturbation theory,g-matrix based on, Liet al., 138,74
onstant-time variable delay
in IMPEACH-MBC, Hadden, Martin, and Krishnamurthy,140,274
ontinuous flow
gas flow MRI using circulating laser-polarized129Xe, Brunneret al., 138,

155
ontinuous Gaussian exchange model
slow site exchange processes in solution NMR, Schurret al., 140,404
ontrast
T*2-weighted, magnetic susceptibility artifacts in, microimaging at 1

using GESEPI for removal of, Yanget al., 141,1
ontrast-to-noise ratio
functional MR imaging of human brain using FLASH, effects of imag

parameters, Preibisch and Haase,140,162
onvection
and temperature profiles, measurement in liquid samples, Loenin

Keeler,139,334
orrections and additions,138,191
orrelation
through-bond, thymine resonances in13C-labeled DNA oligonucleotide

HCCCH experiment for, Sklena´ř, Masse, and Feigon,137,345
orrelation spectroscopy
determination of coupling constants by deconvolution of multiplets in N

Jeannerat and Bodenhausen,141,133
measurement of1JNC9 and 2JHNC9 couplings from spin-state-selective

correlation spectrum, Permiet al., 140,32
multidimensional solid-state NMR, experimental aspects, Ramamo

Wu, and Opella,140,131
oupled spins
four spins1

2 under isotropic mixing conditions, analytical polarization tra
fer functions for, Luy, Schedletzky, and Glaser,138,19

oupling constants (see J-coupling)
P-MAS (seeCross polarization–magic-angle spinning)
PMG

1H, 1H–15N correlated experiments, transverse cross relaxation in, Is
Louis, and Torchia,137,289

multipulse solid-state NMR, on static and oriented systems, structur
rameters from19F homonuclear dipolar couplings by, Grage and Ulr
138,98

rambin
automated 2D NOESY assignment and structure calculation with

correcting distance geometry-based NOAH/DIAMOD programs, Xet
al., 136,76

reatine
resonances, in1H MR spectra of human skeletal muscle, effect of exer

Kreis et al., 137,350
ross-correlated relaxation
CSA/DD, comparison of 1D and 2D (unbiased) experimental method

measuring, Batta, Ko¨vér, and Kowalewski,136,37
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ross-correlation
longitudinal and transverse, between13C–1H dipolar interaction and13C

chemical shift anisotropy, measurement, Kojimaet al., 136,169
in quadrupolar spin relaxation, and carbon-13 lineshapes in13CD2 spin

grouping, Werbelowet al., 140,1
ross-peak multiplets
in NMR, deconvolution, determination of coupling constants by, Jean

and Bodenhausen,141,133
ross polarization
3D 13C shift/1H–15N coupling/15N shift solid-state NMR correlation spe

troscopy, Gu and Opella,138,193
high-resolution heteronuclear correlation spectrum for quadrupolar n

Chan,140,487
selective heteronuclear

J cross polarization, mixing sequences for: PRAWN, Chandrakuma
Kimmich, 137,100

selective excitation of proton signals in NMR of isotopically labe
macromolecules, Pelupessy, Chiarparin, and Bodenhausen,138,178

ross-polarization dynamics
between abundant nuclei19F and1H, analysis based on spin thermodynam

theory, Ando, Harris, and Reinsberg,141,91
ross polarization–magic-angle spinning

13C, methylene-only subspectra using double-quantum filtering sequ
Rossi, Subramanian, and Harbison,141,159

cross-polarization dynamics between19F and 1H, analysis based on sp
thermodynamics theory, Ando, Harris, and Reinsberg,141,91

between two half-integer quadrupolar nuclei, Hartmann–Hahn match
ditions for, examples, Eastman,139,98

ross relaxation
attenuation of cross-peak intensities in QUIET–BIRD–NOESY, Cutting

Bodenhausen,140,289
in off-resonance ROESY, tilt angle dependence, Cutting, Ghose, and B

hausen,138,326
129Xe–1H, in aqueous solutions, consequences, Stithet al., 139,225

ross-relaxation rate constant
between two spins, comparison of measurement schemes, Boulat,139,354
ross-relaxation rates
longitudinal and transverse, quantitative measurement, Malliavinet al.,140,

189
rosstalkJ-coupling correction
in 2D v1-filtered E.COSY spectra, with PFG-v1-filtered TOCSY, Xu

Zhang, and Evans,138,127
ryogenic temperatures
cryogenically coolable microwave limiter, Rinard, Quine, and Eaton,136,

207
urrent density imaging
chemical processes and reactions, Beravs, Demsˇar, and Demsar,137,253
ytochromec
boric acid and borate ion binding to, multiple quantum filtered N

detection, Taler, Eliav, and Navon,141,228
ytoskeleton
depletion, RBC membranes with, competition between Na1 and Li1: 23Na

MQF and7Li relaxation study, Srinivasanet al., 140,206

D

ANTE
suppression of radiation damping in high-resolution NMR, Barjat, Matti

and Freeman,136,114
ata acquisition
high-speed system, for RF time-domain EPR spectroscopy/imaging, S

manianet al., 137,379
ata processing
inversion of NMR log data sets with different measurement errors, Dun
LaTorraca,140,153
at

i,

d

ce,

n-

d

n-

,

ra-

d

measurement of rotating frame and longitudinal relaxation times thr
fully J-decoupled homonuclear spectra, Guenneauet al., 140,250

ata quantification
1H spectra: finite impulse response filter design for solvent suppressio

parameter estimation, Sundinet al., 139,189
time-domain, of series of biomedical MR spectroscopy signals, Vanha

et al., 140,120
ata transformation
transforming NMR data despite missing points, Kuetheet al., 139,18
ead time-dependent artifacts
line distortions, in absolute ESEEM spectra, Van Doorslaer, Sierra

Schweiger,136,152
ecomposition
spectral, method using bilinear Bayesian approach, Ochset al., 137,161
econvolution
of multiplets, in NMR, determination of coupling constants by, Jeann

and Bodenhausen,141,133
reference, in frequency domain, Goez and Heun,136,69
SPORT-NMR software for determination of relaxation times in unreso

NMR spectra, Geppi and Forte,137,177
ecorrelation
two-spin order, detection of intermolecular chemical exchange thro

Skrynnikov and Ernst,137,276
ecoupled spectra
fully J-decoupled homonuclear

measurement of rotating frame and longitudinal relaxation times thro
Guenneauet al., 140,250

quantitative: obtaining pure absorption 2DJ-spectra, Mutzenhardt, Gue
neau, and Canet,141,312

ecoupler calibration
methods for characterizing decoupler channel using undetectable qu

coherences, Bendall and Skinner,139,175
ecoupling
BEST homonuclear adiabatic, for13C- and 15N-double-labeled protein

Zhang and Gorenstein,138,281
broadband decoupling schemes, evaluation: relaxation effects in spin1

2 nu-
cleus coupled to quadrupolar spin subjected to RF irradiation, S
and Murali,136,27

effects of weak decoupling fields on line narrowing ofI 5 1
2 spins coupled

to quadrupolar nuclei in liquids, Bendel and Baram,141,121
multiple-pulse homonuclear,19F solid-state NMR magic-angle-turning e

periments with, Hughes, Brouwer, and Harris,138,256
proton homonuclear dipolar, in13C NMR of liquid crystals, Fung, Ermolae

and Yu,138,28
two-pulse phase-modulation,13C and15N magic-angle turning with, resol

tion enhancement in, McGeorge, Alderman, and Grant,137,138
ENSE
displacement encoding with stimulated echoes, in cardiac functional

Aletraset al., 137,247
fast-DENSE high-resolution strain analysis of human heart, Aletras,

ban, and Wen,140,41
ensity matrix
analysis ofJ coupling-induced fat suppression in DIET imaging, Stableet

al., 136,143
simulations of effects ofJ coupling in spin-echo and fast spin-echo imag

Stableset al., 140,305
1-15N]-29-Deoxyguanosine

15N chemical shift, magnitudes and orientations determined from poly
talline sample by 2D solid-state NMR, Loriganet al., 140,315

etection
electromagnetic and micromechanical, simultaneous, in EPR, Alzettaet al.,

141,148
parallel: NMR probe for simultaneous acquisition of multiple samp

Fisheret al., 138,160
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373CUMULATIVE SUBJECT INDEX
euteration
partial, enhanced sensitivity with, multi-quantum HBHA(CBCACO)

experiment for, Gschwind, Kessler, and Gemmecker,137,285
euterium

13C–2D dipolar interactions in solids, comparison of REDOR andu-REDOR
for measuring, Gullion,139,402

REDOR, principles and applications for distance measurements, Sacket al.,
138,54

euterium NMR
membrane peptides, lanthanide chelates as bilayer alignment too

Prosseret al., 141,256
iagonal peak suppression
in TROSY-type1H NMR NOESY spectra of15N-labeled proteins, Meissn

and Sørensen,140,499
IAMOD
self-correcting distance gemometry-based program, automated 2D N

assignment and structure calculation of crambin with, Xuet al.,136,76
ianin’s inclusion compound
–p-xylene,13C distance measurements by 2D-RFDR, Zaborowski, Zim

mann, and Vega,136,47
ielectric resonator
flow and stopped-flow EPR with rapid field scanning based on, Sienkie

et al., 136,137
IET (Dual interval echo train)
imaging,J coupling-induced fat suppression in, Stableset al., 136,143
iffusion
assignment of coherence features in NMRq-space plots to particular diffu

sion modes in erythrocyte suspensions, Torreset al., 138,135
brain, eigenvalues measured by diffusion tensor MR imaging, linear

tionship among, Bahn,137,33
conditions for exponential time-cubed echo delays, Pfitsch, McDowell

Conradi,139,364
measurements in presence of internal gradients, PFGSE method fo

land, Aksnes, and Gjerdåker,137,397
MRI edge enhancement as diffusive discord of spin phase stru

Stepišnik et al., 137,154
PGSE NMR, artifactual attenuation associated with large gradient p

diagnosing and alleviating, Priceet al., 139,205
restricted (seeRestricted diffusion)
single-shot measurement in laser-polarized gas, Peledet al., 140,320
thermally polarized3He gas in rat lung, Koberet al., 138,308
water

invariant and orthonormal scalar measures derived from MR diffu
tensor imaging, Bahn,141,68

measurements in brain, effects of local magnetic susceptibility-ind
gradientsin vivo, Clark, Barker, and Tofts,141,52

iffusion map
by radiofrequency field gradient NMR microscopy, Valtier, Humbert,

Canet,141,7
iffusion tensor imaging
linear relationship among brain diffusion eigenvalues measured by,

137,33
magnetic resonance

comparison of acquisition schemes for, Papadakiset al., 137,67
comparison of scalar measures used in, Bahn,139,1
invariant and orthonormal scalar measures derived from, Bahn,141,68

iffusion-weighted imaging
isotropic weighting, optimized pulse sequence for, Cercignani and Hors

140,58
ihydrofolate reductase
selective injection of magnetization by slow chemical exchange in N

Boulat, Epstein, and Rance,138,268
ipolar clusters
spin counting with fast MAS, Geenet al., 138,167
in,

SY

r-

z

a-

d

ør-

e,

s,

n

d

n,

d,

,

ipolar coupling (see alsoResidual dipolar coupling)
anisotropic orientation of lactate observed by, in1H NMR spectroscopy

Asllani et al., 139,213
coherence pathway selection by gradients in dipolar coupled solids, Met

al., 141,29
19F homonuclear, structural parameters by multipulse solid-state NM

static and oriented systems, Grage and Ulrich,138,98
HN(a/b-COCA-J) experiment for measurement of1JC9Ca couplings from 2D

[15N, 1H] correlation spectrum, Permiet al., 141,44
homonuclear, modifications for measurement: solid-state NMR dis

measurements on proteins, Balazs and Thompson,139,371
2D and 3D1H/13C PISEMA experiments, Gu and Opella,140,340

ipolar coupling-mediated coherence transfer
in homonuclear two spin-1

2 solid-state system, Taylor and Ramamoor
141,18

ipolar decoupling
proton homonuclear, in13C NMR of liquid crystals, Fung, Ermolaev, a

Yu, 138,28
ipolar-encoded longitudinal magnetization filter
for 1H NMR imaging of residual dipolar couplings in crosslinked e

tomers, Schneider, Demco, and Blu¨mich, 140,432
ipolar field
and multiple spin echoes and multiple quantum coherence: significan

higher-order terms in equilibrium density matrix, Minot, Callagh
and Kaplan,140,200

ipolar interactions
13C–27Al, in solids, 13C–27Al TRAPDOR and REDOR experiments f

detection of, van Wu¨llen and Kalwei,139,250
13C–2D, in solids, comparison of REDOR andu-REDOR for measuring

Gullion, 139,402
13C–1H, and13C chemical shift anisotropy, measurement of longitudinal

transverse cross-correlation between, Kojimaet al., 136,169
and scalar interactions, role in paramagnetic effects on nuclear relaxa

enzyme-bound Co(II)–adenine nucleotide complexes, Ray, Jaror
Nageswara Rao,136,130

water molecules in tendon,1H and2H homonuclear and heteronuclear M
NMR, Eliav and Navon,137,295

ipolar recoupling
experiments in solid-state NMR, accuracy of distance measuremen

Hodgkinson and Emsley,139,46
solid-state dipolar INADEQUATE NMR spectra with large double-quan

spectral width, Hong,136,86
ipole–dipole interactions
and chemical-shift anisotropy, cross-correlated relaxation measure

comparison of 1D and 2D (unbiased) experimental methods for, B
Kövér, and Kowalewski,136,37

isplacement encoding
with stimulated echoes, in cardiac functional MRI: DENSE, Aletraset al.,

137,247
istance geometry
self-correcting, NOAH/DIAMOD programs based on, automated

NOESY assignment and structure calculation of crambin with, Xet
al., 136,76

istance measurements
applications of deuterium REDOR, Sacket al., 138,54
13C nuclei in p-xylene/Dianin’s inclusion compound, by 2D-RFD

Zaborowski, Zimmermann, and Vega,136,47
REDOR-determined, from heterospins to clusters of13C labels, Schaefe

137,272
in solid-state NMR

accuracy, Hodgkinson and Emsley,139,46
on large biomolecules, practical methods: constant-time rotational

nance, Balazs and Thompson,139,371
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374 CUMULATIVE SUBJECT INDEX
NA
13C-labeled,3J(H39i, Pi11) and 3J(H59i/50i, Pi) coupling constants in, determ

nation using CT-HMQC, Huet al., 139,181
[1-15N]-29-deoxyguanosine, magnitudes and orientations of15N chemica

shift determined from polycrystalline sample by 2D solid-state N
Lorigan et al., 140,315

duplex, 13C-labeled, measurement of longitudinal and transverse c
correlation for 13C–1H dipolar interactions and13C chemical shif
anisotropy, Kojimaet al., 136,169

NA oligonucleotides
13C-labeled, thymine resonances in, HCCCH experiment for through-

correlation of, Sklena´ř, Masse, and Feigon,137,345
NA–protein complexes
with 13C-labeled nucleic acids,3JH39P and 3JC49P in, 2D { 31P} spin-echo

difference constant-time [13C, 1H] HMQC experiment for simultaneou
determination, Szyperskiet al., 140,491

ouble echo-filter metabolite imaging technique
mapping brain metabolites using, Chen and Hu,140,363
ouble-quantum cross polarization
methylene-only subspectra in13C CPMAS, Rossi, Subramanian, and H

bison,141,159
ouble-quantum dimension
solid-state dipolar INADEQUATE NMR spectra with large double-quan

spectral width, Hong,136,86
ouble-quantum filter
sequence, methylene-only subspectra in13C CP MAS using, Rossi, Subr

manian, and Harbison,141,159
stimulated echo-enhanced, simultaneous lactate editing and observa

other metabolites using, Lei and Peeling,137,215
ouble-quantum filtered NMR

1H, imaging of residual dipolar couplings in crosslinked elastomers, Sc
der, Demco, and Blu¨mich, 140,432

7Li, of clay suspensions, Grandjean and Robert,138,43
ouble-quantum spectroscopy
heteronuclear DQ MAS NMR in dipolar solids, Saalwa¨chteret al.,139,287

ouble-quantum/zero-quantum experiments
measurement of magnitude and sign of heteronuclear coupling const

transition metal complexes, Otting, Soler, and Messerle,137, 413;
erratum,139,186

ual interval echo train (DIET)
imaging,J coupling-induced fat suppression in, Stableset al., 136,143
ual-magnet system
high-resolution magnetic relaxation dispersion measurements of solut

probes using, Wagneret al., 140,172
ynamic heterogeneities
determining length scale of, combined reduced 4D13C exchange and1H spin

diffusion experiment for, Trachtet al., 140,460
ynamic nuclear polarization

1H, at 1.4 T, water doped with triarylmethyl-based radical, Wind
Ardenkjær-Larsen,141,347

high-field, with multiple-frequency resonance structure, Weiset al., 140,
293

low-field pulsed, Alecci and Lurie,138,313
in pulsed ENDOR experiments, Kouskovet al., 137,25
ynamic processes
water molecules in tendon,1H and2H homonuclear and heteronuclear M

NMR, Eliav and Navon,137,295
ynamics
and origin of residual NMR linewidth of peptide bound to resin under M

Elbayedet al., 136,127
parameters, estimation from NMR relaxation data using Lipari–S

model-free approach and Bayesian statistical methods, Andrec,

telione, and Levy,139,408
,

s-

d

of

i-

in

pin

,

o
n-

E

arth’s magnetic field
self-diffusion imaging by spin echo, Mohoricˇ et al., 136,22

cho planar imaging
NMR microscopy using, resolution, Peters and Bowtell,137,196
porous media, with spatial resolution below 100mm, Manz, Chow, an

Gladden,136,226
.COSY
2D v1-filtered, J-coupling crosstalk artifacts in, estimation with PFG-v1-

filtered TOCSY, Xu, Zhang, and Evans,138,127
measurement of magnitude and sign of heteronuclear coupling const

transition metal complexes, Otting, Soler, and Messerle,137, 413;
erratum,139,186

dge enhancement
MRI, as diffusive discord of spin phase structure, Stepisˇnik et al.,137,154

diting
13C CPMAS, methylene-only subspectra using double-quantum filt

sequence, Rossi, Subramanian, and Harbison,141,159
chemical exchange-relayed NOEs in NMR experiments for observati

protein–water interactions, Melacini, Kaptein, and Boelens,136,214
computer-assisted assignment of13C or 15N edited 3D-NOESY–HSQ

spectra using back-calculated and experimental spectra, Go¨rler et al.,
137,39

MUSIC in triple-resonance experiments: amino acid type-selective1H–15N
correlations, Schubertet al., 141,34

15N-edited 3D ROESY and NOESY HMQC and HSQC, signal enhance
using 45° water flipback for, Gruschus and Ferretti,140,451

lastomers
crosslinked, redisual dipolar couplings in,1H NMR imaging, Schneide

Demco, and Blu¨mich, 140,432
lectrically detected magnetic resonance (EDMR)
signal intensity, at resonant frequencies from 300 to 900 MHz in con

microwave field, Satoet al., 139,422
lectric current
induced magnetic resonance phase imaging, Bodurkaet al., 137,265

lectric field
transversely oriented, tunable reentrant resonator with, forin vivo EPR

spectroscopy, Chzhanet al., 137,373
lectromagnetic detection
and micromechanical detection, simultaneous, in EPR, Alzettaet al., 141,

148
lectron nuclear double resonance spectroscopy (see ENDOR; Pulsed

ENDOR)
lectron spin echo
absolute signal and noise intensities, Rinardet al., 140,69
decay, of X-irradiated ammonium tartrate, Brustolon, Zoleo, and Lund,137,

389
lectron spin echo envelope modulation (seeESEEM)
lectron spin echo spectrometer
using far infrared lasers as excitation sources, principles and perform

Moll et al., 137,46
lectron spin lattice relaxation rates
for S 5 1

2 molecular species in glassy matrices or magnetically dilute so
temperatures 10–300 K, Zhouet al., 139,165

lectron spin quantum number
S 5 5

2, low-symmetry complexes, paramagnetic proton nuclear spin r
ation theory of, Strandberg and Westlund,137,333

lectron spin transition
solution applicable to ensemble of isolated electrons, Boyd,139,109

lectrophoretic NMR
capillary array, of proteins in biological buffer solutions, Heet al.,141,355

NDOR
high-field, with multiple-frequency resonance structure, Weiset al., 140,

293
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375CUMULATIVE SUBJECT INDEX
non-Kramers,S 5 2 ferrous ion of [Fe(II)EDTA]22, Songet al., 141,291
pulsed ENDOR experiments, dynamic nuclear polarization in, Kousket

al., 137,25
nzyme–substrate interactions
paramagnetic effects on nuclear relaxation in enzyme-bound Co(II)–ad

nucleotide complexes, role of dipolar and scalar interactions,
Jarori, and Nageswara Rao,136,130

PI
NMR microscopy using, resolution, Peters and Bowtell,137,196
signal intensities in FLASH-EPI-Hybrid sequences, Hillenbrandet al.,139,

74
PR
absolute EPR spin-echo and noise intensities, Rinardet al., 140,69
electrically detected MR signal intensities at resonant frequencies from

to 900 MHz in constant microwave field, Satoet al., 139,422
electron spin transition solution applicable to ensemble of isolated elec

Boyd, 139,109
high-frequency, 139.5-GHz, nitroxide side-chain dynamics in helix-form

peptide revealed by, Bennatiet al., 139,281
in vivo, tunable reentrant resonator with transverse orientation of el

field for, Chzhanet al., 137,373
polycrystalline spectrum, evaluation of spin-Hamilltonian parameters

linewidth from, Misra,140,179
powder spectra, modeling using numerical diagonalization of spin H

tonian, Morin and Bonnin,136,176
signal-to-noise, frequency dependence, Rinardet al., 140,218
simultaneous observation by micromechanical and electromagnetic

ods, Alzettaet al., 141,148
spectra, angular variation: simulation of polycrystalline EPR spec

Misra, 137,83
transient MR without RF field pulses: fast field switching, Sloop, Lin,

Ackerman,139,60
PR dosimeter
spin concentration: electron spin echo study of X-irradiated ammo

tartrate, Brustolon, Zoleo, and Lund,137,389
PR probe
Q-band, for quantitative studies of even-electron metalloproteins, P

and Hendrich,136,200
PR spin labels
in liquids, linewidth analysis

experimental, Robinson, Mailer, and Reese,138,210
theory and data analysis, Robinson, Mailer, and Reese,138,199

nitroxide, helix-forming peptide labeled with, nitroxide side-chain dynam
by high-frequency EPR, Bennatiet al., 139,281

quilibrium density matrix,
significance of higher-order terms: multiple spin echoes, multiple qua

coherence, and dipolar field: Minot, Callaghan, and Kaplan,140,200
rythrocyte membranes
unsealed and cytoskeleton-depleted, competition between Na1 and Li1:

23Na MQF and7Li relaxation study, Srinivasanet al., 140,206
rythrocyte suspensions
assignment of coherence features in NMRq-space plots to particular diffu

sion modes in, Torreset al., 138,135
SEEM
absolute-value spectra, dead time-dependent line distortions in,

Doorslaer, Sierra, and Schweiger,136,152
14N (I 5 1), general analysis, Lee, Doan, and Hoffman,140,91
non-Kramers,S 5 2 ferrous ion of [Fe(II)EDTA]22, Songet al., 141,291
pure absorption ESEEM spectra using filter-diagonalization metho

harmonic inversion, Jeschke, Mandelshtam, and Shaka,137,221
SR (seeEPR)
volution strategy
optimization, for adiabatic pulses in MRI, Lunatiet al., 138,48
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xchange NMR
combined reduced 4D13C exchange and1H spin diffusion experiment fo

determining length scale of dynamic heterogeneities, Trachtet al.,140,
460

1D solid-state MAS, superslow backbone protein dynamics study, K
elnitsky et al., 138,244

xchange sample-turning NMR
2H 1D, application of narrowband excitation of2H powder pattern, Reiche

et al., 139,308
xcitation bandwidth
calculations of multipulse sequence in NQR of spins3

2, Odin, 141,239
xcitation sculpting
and PFGSE, band-selective HSQC and HMBC experiments using, Gaet

al., 139,454
quantitative measurement of long-range nuclear Overhauser enhance

Harris et al., 140,504
with single axis gradients, unwanted signal leakage in, Jerschow,137,206

xercise
effect on creatine resonances in1H MR spectra of human skeletal musc

Kreis et al., 137,350
xponential time-cubed echo delays
conditions for, Pfitsch, McDowell, and Conradi,139,364

xternal unit
low-frequency1H NMR, for analysis of large foodstuff samples, Capozzet

al., 138,277
xtrapolation
transforming NMR data despite missing points, Kuetheet al., 139,18

F

9F
–13C distances, inp-trifluoromethylphenyl[1,2-13C2]acetate, REDOR-dete

mined, Schaefer,137,272
5-fluorouracil catabolism in liver: spectral decomposition using bili

Bayesian approach, Ochset al., 137,161
and 1H, cross-polarization dynamics between, analysis based on spin

modynamics theory, Ando, Harris, and Reinsberg,141,91
homonuclear dipolar couplings, structural parameters by multipulse

state NMR on static and oriented systems, Grage and Ulrich,138,98
solid-state NMR magic-angle-turning experiments with multiple-p

homonuclear decoupling, Hughes, Brouwer, and Harris,138,256
sulfur hexafluoride, gas MRI: single-point ramped imaging withT1 enhance

ment (SPRITE), Pradoet al., 137,324
two-dimensional NMR of oxyfluorides, high-order spin diffusion mec

nisms in, Du, Levitt, and Grey,140,242
ar infrared lasers
electron spin echo spectrometer using, principles and performance, Met

al., 137,46
ast-DENSE
high-resolution strain analysis of human heart, Aletras, Balaban, and

140,41
ast imaging
brain metabolites, using double echo-filter metabolite imaging techn

Chen and Hu,140,363
simple reliable solutions for spiral MRI gradient design, Salustri, Yang

Glover,140,347
ast spin-echo imaging
effects ofJ coupling, density matrix simulations, Stableset al., 140,305

at suppression
J coupling-induced, in DIET imaging, Stableset al., 136,143

eedback control
optimization of offset frequency in SORC sequence, Blauch, Schiano

Ginsberg,139,139
optimization of pulse width in SORC sequence, Schianoet al., 140,84
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376 CUMULATIVE SUBJECT INDEX
Fe(II)EDTA]22

S 5 2, non-Kramers ENDOR and ESEEM, Songet al., 141,291
errocytochrome
protein hydration study using slaved pulses, Bornet, Guerlesquin, and

138,107
erroelectric
RbH2PO4,

87Rb spin diffusion studied by 2D exchange NMR, Cereghetti
Kind, 138,12

eruloylarabinoxylane
band-selective HSQC and HMBC experiments using excitation scu

and PFGSE, Gailletet al., 139,454
illing factor
birdcage coils, Dotyet al., 138,144

ilms
planar, profiling, high-gradient permanent magnet for, Gloveret al.,139,90

ilter-diagonalization method
for harmonic inversion, pure absorption ESEEM spectra using, Jes

Mandelshtam, and Shaka,137,221
iltering
double-quantum filtering sequence, methylene-only subspectra in13C CP

MAS using, Rossi, Subramanian, and Harbison,141,159
low-pass, elimination of artifacts introduced by zero-order phase corre

in 1H NMR, Wild, 137,430
X/1H, suppression of ABX strong coupling signals in heteronuclear s

and dipolar correlation spectra, Ko¨vér and Batta,138,89
ilters
spin-state-selective, double-/zero-quantum 2D NMR spectra simplifie

in measurement of homonuclear2J-couplings, Permiet al., 139,273
inite impulse response filter
for solvent suppression, for accurate quantification of1H spectra, Sundinet

al., 139,189
irst directional derivative
comparison of measurement schemes for cross-relaxation rate co

between two spins, Boulat,139,354
itting
EPR powder spectra, using numerical diagonalization of spin Hamilto

Morin and Bonnin,136,176
K506 binding protein
complexed to FK506, HN–Ha residual dipolar couplings in, measureme

Cai et al., 139,451
LASH
functional MR imaging of human brain using, effects of imaging para

ters, Preibisch and Haase,140,162
LASH-EPI-Hybrid sequences
signal intensities in, Hillenbrandet al., 139,74

LASH imaging
fast NMR flow measurements in plants using, Rokitta, Zimmermann

Haase,137,29
low
fast NMR measurements in plants using FLASH imaging, Rokitta, Zim

mann, and Haase,137,29
low EPR
rapid scan, dielectric resonator-based, Sienkiewiczet al., 136,137

low relaxivity
elucidation using flow relaxography, Leeet al., 136,102

low relaxography
elucidation of flow relaxivity using, Leeet al., 136,102

luid transport
time correlations in, obtained by sequential rephasing gradient pulses,

Damion, and Packer,137,316
luoropolymer
analysis of cross-polarization dynamics between19F and 1H based on spi

thermodynamics theory, Ando, Harris, and Reinsberg,141,91
to,

g

e,

n

r

y,

tant

n,

-

d
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pf,

-Fluorouracil
catabolism in human liver,19F nonlocalized study: spectral decomposi

using bilinear Bayesian approach, Ochset al., 137,161
MRI (seeMagnetic resonance imaging, fMRI)
oodstuffs
large samples, low-frequency1H NMR external unit for analysis of, Capoz

et al., 138,277
our-dimensional NMR
combined reduced 4D13C exchange and1H spin diffusion experiment fo

determining length scale of dynamic heterogeneities, Trachtet al.,140,
460

high-resolution HMQC–NOESY–HSQC spectroscopy, Morshauser
Zuiderweg,139,232

requency dependence
EPR signal-to-noise, Rinardet al., 140,218

requency domain
reference deconvolution in, Goez and Heun,136,69

requency-modulated pulse
composite pulsed field gradients with refocused chemical shifts and

recovery time, Hu and Shaka,136,54
rictional heating
temperature calibration under ultrafast MAS conditions, Langeret al.,138,

182
ull relaxation matrix approach
computer-assisted assignment of13C or 15N edited 3D-NOESY–HSQ

spectra using back-calculated and experimental spectra, Go¨rler et al.,
137,39

G

AMMA
spectral simulations incorporating gradient coherence selection, Youet

al., 140,146
as flow imaging
MRI, using circulating laser-polarized129Xe, Brunneret al., 138,155
as imaging
single-point ramped imaging withT1 enhancement (SPRITE) MRI, Pradoet

al., 137,324
elatin gels
state of water in, NMR relaxation study, Vackier, Hills, and Rutledge,138,

36
lass
chemical bonding of lead in, analysis with isotropic vs anisotropic cor

tion: PASS shifted echo, Fayonet al., 137,116
magnesium aluminoborate,11B{ 27Al} high-resolution heteronuclear corr

lation spectrum, Chan,140,487
lassy matrices
S 5 1

2 molecular species in, electron spin lattice relaxation rates at tem
atures 10–300 K, Zhouet al., 139,165

lassy solution
chromium(V) and vanadyl complexes in, spin-echo dephasing for, so

and temperature dependence, Eaton and Eaton,136,63
lucose
aqueous solution, high-resolution NMR, suppression of radiation dam

Barjat, Mattiello, and Freeman,136,114
lutamate
cerebral concentrations,in vivo quantitation using natural abundance13C

MRS at 1.5 T, Blu¨ml, 136,219
lutamine
cerebral concentrations,in vivo quantitation using natural abundance13C

MRS at 1.5 T, Blu¨ml, 136,219
lycine
alpha protons, selective correlation of amide groups in proteins to

multiple-quantum spectroscopy, Bazzo, Cicero, and Barbato,136,15
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lycoconjugates
band-selective HSQC and HMBC experiments using excitation scu

and PFGSE, Gailletet al., 139,454
-matrix
based on configuration interaction and Stone’s perturbation theory, Liet al.,

138,74
radient BIRDR

for selection of uncoupled magnetization, Heikkinen and Kilpela¨inen,137,
93

radient coherence selection
spectral simulations incorporating, Younget al., 140,146
transverse relaxation-optimized gradient-enhanced triple-resonance

spectroscopy, Loria, Rance, and Palmer,141,180
radient coils
magic angle, target field design for, Barbara and Bronnimann,140,285
real, reconstructing powder NQR images with, Swaminathan and Suits138,

123
radient coil set
biplanar, fast optimization, Tomasiet al., 140,325
radient echo slice excitation profile imaging (GESEPI)
microimaging at 14 T using, for removal of magnetic susceptibility artif

in T*2-weighted image contrast, Yanget al., 141,1
radients (see alsoPulsed-field gradients)
local magnetic susceptibility-induced, effects on water diffusion mea

ments in brainin vivo, Clark, Barker, and Tofts,141,52
magnetic field, in solid-state MAS NMR, Maaset al., 141,29
orthogonal high-strength, permanent magnet with, for profiling of pl

films and coatings, Gloveret al., 139,90
spiral MRI, design, simple reliable solutions for, Salustri, Yang, and Glo

140,347
temperature, and convection, measurement in liquid samples, Loenin

Keeler,139,334
radient set
high-strength openable, for orthopedic MRI, Crozieret al., 139,81
radient spin echo
of restricted diffusion: MRI edge enhancement as diffusive discord of

phase structure, Stepisˇnik et al., 137,154
radient waveforms
generalized, spin echo analysis of restricted diffusion in porous media u

Codd and Callaghan,137,358
uanidine groups
arginine side chains, correlation to delta protons by multiple qua

spectroscopy, Bazzo, Cicero, and Barbato,136,15
values
halomolybdenyl, -vanadyl, and -chromyl complexes, Liet al., 138,80

H

H
glycerol-d8 in DMSO-d6, relaxation effects in system of spin-1

2 nucleus
coupled to quadrupolar spin subjected to RF irradiation, Smith
Murali, 136,27

2H, 13C, 15N-labeled proteins, observation of through-hydrogen-bond2hJHC9,
Cordieret al., 140,510

MAS NMR spectra, separation by 2D spectroscopy, Kristensenet al., 139,
314

powder pattern, narrowband excitation and application to2H 1D exchang
sample-turning NMR, Reichertet al., 139,308

HACACO)NH
2D JCH-modulated pulse scheme for quantitative measurement of13Ca–1Ha

couplings in15N, 13C-labeled proteins, Hitchens, McCallum, and R
140,281

alochromyl complexes
g values, Liet al., 138,80
g

R

s

e-

r

r,
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d

alomolybdenyl complexes
g values, Liet al., 138,80

alovanadyl complexes
g values, Liet al., 138,80
armonic inversion
by filter-diagonalization method, pure absorption ESEEM spectra u

Jeschke, Mandelshtam, and Shaka,137,221
artmann–Hahn match conditions
for CP/MAS between two half-integer quadrupolar nuclei, examples,

man,139,98
artmann–Hahn transfer
single-shot experiments for acquisition of coherence-transfer functio

real time, Luy and Glaser,138,187
BHA(CBCACO)NH
multi-quantum version with enhanced sensitivity for partially deuter

samples, Gschwind, Kessler, and Gemmecker,137,285
CCCH experiment
for through-bond correlation of thymine resonances in13C-labeled DNA

oligonucleotides, Sklena´ř, Masse, and Feigon,137,345
CCH
three-dimensional TROSY-type NMR correlation of aromatic1H–13C

groups in proteins, optimization, Meissner and Sørensen,139,447
He

hyperpolarized, MRI, quantification of regional intrapulmonary oxygen
tial pressure evolution during apnea, Deningeret al., 141,207

laser-polarized
single-shot diffusion measurement in, Peledet al., 140,320
system for low-field imaging, Wonget al., 141,217

ead
immobilization: integrated system with high-performance RF coil for fM

of visual paradigms at 1.5 T (human), Thulborn and Shen,139,26
31P CSI study: spectral decomposition using bilinear Bayesian app

(human), Ochset al., 137,161
eart
functional MRI, displacement encoding with stimulated echoes (be

human): DENSE, Aletraset al., 137,247
high-resolution strain analysis with fast-DENSE (human), Aletras, Bala

and Wen,140,41
EHAHA
single-shot experiments for acquisition of coherence-transfer functio

real time, Luy and Glaser,138,187
Helium

thermally polarized gas, NMR imaging, Koberet al., 138,308
emerythrin
Q-band EPR probe for quantitative studies of, Petasis and Hendrich136,

200
eteronuclear chemical-shift correlation
band-selective HSQC and HMBC experiments using excitation scu

and PFGSE, Gailletet al., 139,454
eteronuclear correlation
experimental aspects of multidimensional solid-state NMR correlation

troscopy, Ramamoorthy, Wu, and Opella,140,131
H5 and exchangeable pyrimidine base hydrogens in13C, 15N-labeled RNA

triple-resonance experiments for, Wo¨hnertet al., 139,430
high-resolution, between quadrupolar nuclei, Chan,140,487
multiple-quantum (seeHMQC)
scalar and dipolar, suppression of ABX strong coupling signals in, K¨vér

and Batta,138,89
and sensitivity improvement of TROSY, Rance, Loria, and Palmer,136,92
single-quantum (seeHSQC)
solid-state wideline, isotropic mixing, sign discrimination, and sensitivit

Oliver and Titman,140,235



H

H
-

H
v a

H

H
tiple
pla

H
, A

H
ale

H

H

er-

H
eins

H
C

H

H
illet

H

on

lids

n,

for

FG-
lion

usi

t
-

H

H
,

H
o,

H
ure

H
v and

H

H
illet

stants

using

H
clear

H

H

H
g of
lens,

H
i-

H

H
sure

H

I
g-

378 CUMULATIVE SUBJECT INDEX
eteronuclear decoupling
and anomalous rotational resonance spectra in MAS NMR, Helmleet al.,

140,379
eteronuclear relaxation
bias estimation: method for determiningB1 field inhomogeneity, Guen

neugues, Berthault, and Desvaux,136,118
eteronuclear triple-quantum-filtered NMR
dipolar interactions and dynamic processes of water in tendon, Elia

Navon,137,295
igher-order gradients
beyondk-space: SLOOPN, Pohmann, Rommel, and von Kienlin,141,197

igher-order terms
in equilibrium density matrix, significance: multiple spin echoes, mul

quantum coherence, and dipolar field: Minot, Callaghan, and Ka
140,200

igh fields
simultaneous micromechanical and electromagnetic detection in EPR

zettaet al., 141,148
igh-frequency EPR
139.5-GHz, nitroxide side-chain dynamics in helix-forming peptide reve

by, Bennatiet al., 139,281
igh-resolution magnetic relaxation dispersion
solute spin probes, using dual-magnet system, Wagneret al., 140,172
igh-resolution NMR
signal selection by pulsed-field gradients

design of gradient pulse sequences, Thomaset al., 137,10
geometrical analysis, Mitschang,137,1

spectrometer: mappingB1 field distribution with nonideal gradients, J
schow and Bodenhausen,137,108

suppression of radiation damping, Barjat, Mattiello, and Freeman,136,114
with z-axis pulsed-field gradients, simulations, Meresiet al., 137,186

igh-salt solutions
biological buffer solutions, capillary array electrophoretic NMR of prot

in, He et al., 141,355
istidine-containing phosphocarrier protein
computer-assisted assignment of13C or 15N edited 3D-NOESY–HSQ

spectra using back-calculated and experimental spectra, Go¨rler et al.,
137,39

IV protease
perdeuterated,1H–15N correlated 1H CPMG experiments, transverse1H

cross relaxation in, Ishima, Louis, and Torchia,137,289
MBC
band-selective experiments using excitation sculpting and PFGSE, Gaet

al., 139,454
MQC
constant-time, determination of3J(H39i, Pi11) and 3J(H59i/50i, Pi) coupling

constants in13C-labeled nucleic acids, Huet al., 139,181
detection of intermolecular chemical exchange through decorrelati

two-spin order, Skrynnikov and Ernst,137,276
dipolar

1H–13C multiple-quantum, with recoupled polarization transfer, in so
under ultra-fast MAS, Saalwa¨chter, Graf, and Spiess,140,471

heteronuclear DQ MAS NMR, Saalwa¨chteret al., 139,287
with ISIS localization,in vivo detection of15N-coupled protons in rat brai

Kanamori and Ross,139,240
pure-phase homonuclearJ-modulated, with tilted cross-peak patterns,

accurate determination of homonuclear coupling constants, Koz´miński,
141,185

sensitivity-enhanced sim-CT HMQC PFG-HBHA(CO)NH and P
CBCA(CO)NH triple-resonance experiments, Swapna and Monte
137,437

3D 15N-edited ROESY and NOESY experiments, signal enhancement
45° water flipback, Gruschus and Ferretti,140,451
nd

n,

l-

d

of

e,

ng

2D { 31P} spin-echo-difference constant-time [13C, 1H] HMQC experimen
for simultaneous determination of3JH39P and 3JC49P in 13C-labeled nu
cleic acids and protein complexes, Szyperskiet al., 140,491

MQC–NOESY–HSQC
high-resolution 4D experiment, Morshauser and Zuiderweg,139,232
N(a/b-COCA-J)
measurement of1JC9Ca couplings from 2D [15N, 1H] correlation spectrum

Permiet al., 141,44
omonuclear decoupling
sequence: off-resonance dynamics and coherent averaging theory, Ch141,

164
omonuclear experiments
quantitative fullyJ-decoupled homonuclear NMR spectra: obtaining p

absorption 2DJ-spectra, Mutzenhardt, Guenneau, and Canet,141,312
omonuclear triple-quantum-filtered NMR
dipolar interactions and dynamic processes of water in tendon, Elia

Navon,137,295
omotopy matrix diagonalization
in simulation of polycrystalline EPR spectrum, Misra,137,83
SQC
band-selective experiments using excitation sculpting and PFGSE, Gaet

al., 139,454
J-multiplied: method for measurement of3J (HNHa) couplings in 15N-

labeled proteins, Heikkinenet al., 137,243
and J spectroscopy, in separate quantification of double and singly13C-

labeled metabolites, Davison, Jones, and Dixon,137,448
MUSIC in triple-resonance experiments: amino acid type-selective1H–15N

correlations, Schubertet al., 141,34
sensitivity-enhanced, artifacts in, Turner, Connolly, and Stern,137,281
spin-state-selective TPPI: suppression of heteronuclear coupling con

in multidimensional NMR, Schulte-Herbru¨ggenet al., 139,443
3D 15N-edited ROESY and NOESY experiments, signal enhancement

45° water flipback, Gruschus and Ferretti,140,451
SQC-TOCSY
simplified multiplet pattern, for determination of long-range heteronu

coupling constants, Koz´miński, 137,408
ybrid imaging
signal intensities: FLASH-EPI-Hybrid sequences, Hillenbrandet al.,139,74
ybrid numerical method
asymmetric MRI magnet design using, Zhao, Crozier, and Doddrell,141,

340
ydration
NMR experiments for observation of protein–water interactions, editin

chemical exchange-relayed NOEs in, Melacini, Kaptein, and Boe
136,214

ydroxyaluminum diacetate
13C–27Al dipolar interactions in,13C–27Al TRAPDOR and REDOR exper

ments for detection of, van Wu¨llen and Kalwei,139,250
ypercomplex spectroscopy
separation of2H MAS NMR spectra by 2D spectroscopy, Kristensenet al.,

139,314
yperpolarized3He
MRI, quantification of regional intrapulmonary oxygen partial pres

evolution during apnea, Deningeret al., 141,207
yperpolarized129Xe
MRI, implications of role of oxygenation inT1 of 129Xe in blood, Albertet

al., 140,264
single-shot diffusion measurement in, Peledet al., 140,320

I

mage artifacts
magnetic susceptibility artifacts inT*2-weighted image contrast, microima

ing at 14 T using GESEPI for removal of, Yanget al., 141,1
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379CUMULATIVE SUBJECT INDEX
mage reconstruction
powder NQR images, with real gradient coils, Swaminathan and Suits138,

123
mage-selectedin vivo spectroscopy (ISIS)

with HMQC, in in vivo detection of 15N-coupled protons in rat brai
Kanamori and Ross,139,240

maging
DIET, J coupling-induced fat suppression in, Stableset al., 136,143
1H NMR, of residual dipolar couplings in crosslinked elastomers, Schne

Demco, and Blu¨mich, 140,432
parameters, effects on functional MR imaging of human brain u

FLASH, Preibisch and Haase,140,162
powder NQR, image reconstruction with real gradient coils, Swamina

and Suits,138,123
RF time-domain EPR, high-speed data acquisition system and re

configurations for, Subramanianet al., 137,379
selective, of biofilms in porous media, by NMR relaxation, Hoskinset al.,

139,67
self-diffusion, by spin echo in Earth’s magnetic field, Mohoricˇ et al.,136,22
spin-echo and fast spin-echo, effects ofJ coupling in, density matri

simulations, Stableset al., 140,305
mmobilization

head, integrated system with high-performance RF coil for fMRI of vi
paradigms at 1.5 T, Thulborn and Shen,139,26

MPEACH-MBC
improved performance accordion heteronuclear multiple-bond corre

spectroscopy, Hadden, Martin, and Krishnamurthy,140,274
NADEQUATE

solid-state dipolar spectra, with large double-quantum spectral width, H
136,86

NADEQUATE-CR
experiments in solid state, Verel, van Beek, and Meier,140,300

ndirect 13C imaging
mixing sequences for selective heteronuclearJ cross polarization for

PRAWN, Chandrakumar and Kimmich,137,100
NDO–CI–Stone model

g values of halomolybdenyl, -vanadyl, and -chromyl complexes, Liet al.,
138,80

NEPT
phase-sensitive 2D, accurate measurements of multiple-bond13C–1H cou-

pling constants from, Ding,140,495
nhomogeneity effects

birdcage coils, Dotyet al., 138,144
njection of magnetization

selective, by slow chemical exchange in NMR, Boulat, Epstein, and R
138,268

nstrumentation
transient MR without RF field pulses: fast field switching, Sloop, Lin,

Ackerman,139,60
nteraction representation formalism

calculations of multipulse sequence in NQR of spins3
2, Odin, 141,239

nteractions
anisotropic spin, order matrix analysis of residual dipolar couplings u

singular value decomposition, Losoncziet al., 138,334
one-spin and two-spin, efficient refocusing for NMR quantum computa

Jones and Knill,141,322
nteraction tensors

determined from rotational resonance MAS NMR lineshapes of four13C-
spin system, magnitudes and orientations of, Dusold, Maisel,
Sebald,141,78

nter-ligand Overhauser effect
theoretical analysis: mapping structural relationships of macromole

ligands, London,141,301
r,

g

n

er

l

n

g,

e,

g

,

d

ar

ntermolecular chemical exchange
detection through decorrelation of two-spin order, Skrynnikov and E

137,276
nternal dynamics

ranalexin in water and TFE: quantitative measurement of longitudina
transverse cross-relaxation rates, Malliavinet al., 140,189

nternal gradients
diffusion measurements in presence of, PFGSE method, Sørland, A

and Gjerdåker,137,397
nversion

NMR log data sets with different measurement errors, Dunn and LaTo
140,153

schemia
focal cerebral, murine models, application of high-resolution MR ang

raphy of mouse brain, Beckmann, Stirnimann, and Bochelen,140,442
SIS (seeImage-selectedin vivo spectroscopy)
sotope effects

on 17O, 1H coupling constant and17O–{1H} NOE in water, Sergeyev
Sergeyeva, and Raynes,137,311

sotope filters
gradient BIRDR method for selection of uncoupled magnetization, Hei

nen and Kilpela¨inen,137,93
sotropic/anisotropic shift correlation

in analysis of chemical bonding of lead in glasses: PASS shifted echo,
et al., 137,116

sotropic mixing
analytical polarization transfer functions for four coupled spins1

2, Luy,
Schedletzky, and Glaser,138,19

general AMX spin system under, analytical coherence-transfer function
Schedletzky and Glaser,123A, 174; erratum,136,134

and sign discrimination and sensitivity, in solid-state wideline heteronu
correlation experiments, Oliver and Titman,140,235

sotropic weighting
optimized pulse sequence for diffusion-weighted imaging, Cercignan

Horsfield,140,58

J

CH

JCH-modulated 2D (HACACO)NH pulse scheme for quantitative meas
ment of 13Ca–1Ha couplings in 15N, 13C-labeled proteins, Hitchen
McCallum, and Rule,140,281

-coupling
crosstalk artifacts in 2Dv1-filtered E.COSY spectra, estimation with PF

v1-filtered TOCSY, Xu, Zhang, and Evans,138,127
effects in spin-echo and fast spin-echo imaging, density matrix simula

Stableset al., 140,305
efficient refocusing of one-spin and two-spin interactions for NMR quan

computation, Jones and Knill,141,322
homonuclear2J-coupling, measurement from spin-state selective dou

zero-quantum 2D NMR spectra, Permiet al., 139,273
induced fat suppression in DIET imaging, Stableset al., 136,143
1JC9Ca couplings, measurement from 2D [15N, 1H] correlation spectrum

HN(a/b-COCA-J) experiment for, Permiet al., 141,44
3JH39P and3JC49P in 13C-labeled nucleic acids and protein complexes, 2D {31P}

spin-echo-difference constant-time [13C, 1H] HMQC experiment fo
simultaneous determination, Szyperskiet al., 140,491

1JNC9 and 2JHNC9 couplings, measurement from spin-state selective 2D
relation spectrum, Permiet al., 140,32

17O, 1H in water, isotope effects, Sergeyev, Sergeyeva, and Raynes,137,311
through-hydrogen-bond2hJHC9, observation in perdeuterated protein, Cor
et al., 140,510
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-coupling constants
between13Ca or 1Ha and other protons in protein,13C natural abundance S3E

and S3CT experiments for measurement of, Sørensen, Meissne
Sørensen,137,237

determination by deconvolution of multiplets in NMR, Jeannerat
Bodenhausen,141,133

heteronuclear, in transition metal complexes, measurement of mag
and sign of, Otting, Soler, and Messerle,137,413; erratum,139,186

homonuclear, determination, pure-phase homonuclearJ-modulated HMQC
experiment with tilted cross-peak patterns for, Koz´miński, 141,185

3J(H39i, Pi11) and 3J(H59i/50i, Pi), determination in13C-labeled nucleic acid
using CT-HMQC, Huet al., 139,181

3J (HNHa) couplings in15N-labeled proteins,J-multiplied HSQC method fo
measurement of, Heikkinenet al., 137,243

long-range heteronuclear, simplified multiplet pattern HSQC-TOCSY
determination, Koz´miński, 137,408

long-range heteronuclear and homonuclear, PFG-v1-filtered TOCSY exper
iments for, Xu, Zhang, and Evans,138,127

multiple-bond 13C–1H, accurate measurements from phase-sensitive
INEPT spectra, Ding,140,495

one-bond15N–1H, in protein backbone, pulse sequences for measure
Lercheet al., 140,259

pulses
for multiplet-selective NMR, Bendall and Skinner,141,261

-scaling
with active-coupling-pattern tilting: pure-phase homonuclearJ-modulated

HMQC experiment for determination of homonuclear coupling c
stants, Koz´miński, 141,185

spectroscopy
HSQC-filtered, in separate quantification of doubly and singly13C-labeled

metabolites, Davison, Jones, and Dixon,137,448
obtaining pure absorption 2DJ-spectra, Mutzenhardt, Guenneau, and Ca

141,312

K

nee
RARE images using openable high-strength gradient set (human), Croet

al., 139,81
triple-quantum-filtered twisted projection sodium MRIin vivo (human)

Borthakuret al., 141,286
-space

beyond k-space: spectral localization using higher-order gradients,
mann, Rommel, and von Kienlin,141,197

L

39La
NMR, application of multiple-rotor-cycle QPASS pulse sequences, Au

et al., 138,320
actate
simultaneous lactate editing and observation of other metabolites

stimulated-echo-enhanced double-quantum filter, Lei and Peeling137,
215

in skeletal muscle, anisotropic orientation observed by dipolar coupli
1H NMR spectroscopy, Asllaniet al., 139,213

anthanide
chelates, as bilayer alignment tools in NMR studies of membrane-asso

peptides, Prosseret al., 141,256
paramagnetic ions,13C MAS using, probing membrane surfaces and loca

of membrane-embedded peptides with, Gro¨bner, Glaubitz, and Watt
141,335

aponite
and saponite, suspensions,7Li double-quantum filtered NMR and multin

clear relaxation rates, Grandjean and Robert,138,43
nd

d

de

r

D

t,

-

t,

r

h-

tz

ng

in

ted

aser polarization
gas flow MRI using circulating laser-polarized129Xe, Brunneret al., 138,

155
system for low-field imaging of laser-polarized noble gas, Wonget al.,141,

217
asers
far infrared, electron spin echo spectrometer using, principles and p

mance, Mollet al., 137,46
CModel
in vivo quantification of 18 metabolites in short-echo-time1H NMR spectra

of rat brain, Pfeufferet al., 141,104
ead
in glasses, chemical bonding through isotropic vs anisotropic correl

PASS shifted echo, Fayonet al., 137,116
ectin
barley, residual dipolar couplings, order matrix analysis using singular

decomposition, Losoncziet al., 138,334
ength scale
dynamic heterogeneities, combined reduced 4D13C exchange and1H spin

diffusion experiment for determining, Trachtet al., 140,460
i 1

and Na1, competition for unsealed and cytoskeleton-depleted human
membrane:23Na MQF and7Li relaxation study, Srinivasanet al.,140,
206

Li
double-quantum filtered NMR and multinuclear relaxation rates of

suspensions, Grandjean and Robert,138,43
high-resolution magnetic relaxation dispersion measurements using

magnet system, Wagneret al., 140,172
LiAlO 2, Hartmann–Hahn match conditions for CP/MAS between two

integer quadrupolar nuclei, Eastman,139,98
NMR relaxation evidence for competition between Na1 and Li1 for un-

sealed and cytoskeleton-depleted RBC membrane, Srinivasanet al.,
140,206

iAlO 2
7Li and 27Al, Hartmann–Hahn match conditions for CP/MAS between

half-integer quadrupolar nuclei, Eastman,139,98
ie algebra
and coherence transfer, in separation of2H MAS NMR spectra by 2D

spectroscopy, Kristensenet al., 139,314
igands
macromolecular, mapping structural relationships: theoretical analy

inter-ligand Overhauser effect, London,141,301
imiter
microwave, cryogenically coolable, Rinard, Quine, and Eaton,136,207

ine broadening
origin of residual NMR linewidth of peptide bound to resin under M

Elbayedet al., 136,127
ine narrowing
I 5 1

2 spins coupled to quadruolar nuclei in liquids: effects of weak de
pling fields, Bendel and Baram,141,121

ine scan imaging
single-shot, using stimulated echoes, Finsterbusch and Frahm,137,144

ineshape
calculations, on spreadsheet software, Mayer,138,1
carbon-13, in13CD2 spin grouping, cross-related quadrupolar spin relaxa

and, Werbelowet al., 140,1
rotational resonance MAS NMR, of four-13C-spin system, magnitudes a

orientations of interaction tensors determined from, Dusold, Ma
and Sebald,141,78

and slow site exchange processes in solution NMR, Schurret al., 140,404
static powder, simulation, Ponti,138,288

inewidth
from polycrystalline EPR spectrum, evaluation, Misra,140,179
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residual NMR, of peptide bound to resin under MAS, origin of, Elbayeet
al., 136,127

inewidth analysis
spin labels in liquids

experimental, Robinson, Mailer, and Reese,138,210
theory and data analysis, Robinson, Mailer, and Reese,138,199

ipari–Szabo formalism
and Bayesian statistical methods, estimation of dynamic parameters

NMR relaxation data using, Andrec, Montelione, and Levy,139,408
iquid crystals

13C NMR with proton homonuclear dipolar decoupling methods, F
Ermolaev, and Yu,138,28

iquids
comparison of experimental CSA methods in, Batta, Ko¨vér, and Ko-

walewski,136,37
measurement of convection and temperature profiles in, Loening and K

139,334
NMR, experimental control of spin diffusion, comparison of meth

Boulat,139,354
quadrupolar nuclei in, line narrowing ofI 5 1

2 spins coupled to, effects
weak decoupling fields, Bendel and Baram,141,121

spin labels in, linewidth analysis
experimental, Robinson, Mailer, and Reese,138,210
theory and data analysis, Robinson, Mailer, and Reese,138,199

itz coils
error-tolerant RF coils for NMR/MRI, Doty, Entzminger, and Hauck,140,

17
iver
5-fluorouracil catabolism,19F nonlocalized study: spectral decomposi

using bilinear Bayesian approach, Ochset al., 137,161
ocalized spectroscopy
beyond k-space: spectral localization using higher-order gradients,

mann, Rommel, and von Kienlin,141,197
stimulated anti-echo selection in, Zhu and Smith,136,1

og data sets
NMR, with different measurement errors, inversion of, Dunn and La

raca,140,153
ogic gates
NMR quantum, construction and implementation for two-spin syst

Priceet al., 140,371
ongitudinal magnetization
dipolar-encoded, based filter for1H NMR imaging of residual dipola

couplings in crosslinked elastomers, Schneider, Demco, and Blu¨mich,
140,432

ong-range heteronuclear shift correlation
improved performance accordion heteronuclear multiple-bond corre

spectroscopy: IMPEACH-MBC, Hadden, Martin, and Krishnamur
140,274

ow magnetic field
system for low-field imaging of laser-polarized noble gas, Wonget al.,141,

217
ow-pass filtering
elimination of artifacts introduced by zero-order phase correction i1H

NMR, Wild, 137,430
ow-symmetry complexes
electron spin quantum numberS 5 5

2, paramagnetic proton nuclear s
relaxation theory, Strandberg and Westlund,137,333

ung imaging
laser-polarized noble gas, low magnetic field (rat), Wonget al., 141,217
quantification of regional intrapulmonary oxygen partial pressure evol

during apnea by3He MRI (human, pig), Deningeret al., 141,207
thermally polarized3
He gas (rat), Koberet al., 138,308
m

,

ler,

,

h-

-

s,

n
,

n

M

acromolecular ligands
mapping structural relationships: theoretical analysis of inter-ligand O

hauser effect, London,141,301
acromolecules
isotopically labeled

excitation of selected proton signals in, Pelupessy, Chiarparin,
Bodenhausen,138,178

identification of spin diffusion pathways in, Eykyn, Fru¨h, and Boden
hausen,138,330

offset profiles of selective pulses in, Eykyn, Ghose, and Bodenha
136,211

resonances, suppression in short-echo-time1H NMR spectroscopy of huma
brain, application of multiple inversion recovery, Knight-Scott,140,
228

resonances with shortT1, role in underlying baseline resonances in rat br
quantification of metabolites in short-echo-time1H NMR spectra
Pfeufferet al., 141,104

TROSY, sensitivity improvement, Rance, Loria, and Palmer,136,92
agic-angle gradient coils
target field design for, Barbara and Bronnimann,140,285
agic-angle spinning
anomalous rotational resonance spectra in, Helmleet al., 140,379
13C, using lanthanide ions, probing membrane surfaces and locati

membrane-embedded peptides with, Gro¨bner, Glaubitz, and Watt
141,335

13C–2D dipolar interactions during, comparison of REDOR andu-REDOR
for measuring, Gullion,139,402

with composite RF pulses, Leppert, Heise, and Ramachandran,139,382
CP-MAS (seeCross polarization–magic-angle spinning)
dual processing of 2D exchange data in, Tycko and Berger,141,141
fast, spin counting with, Geenet al., 138,167
19F 2D NMR of oxyfluorides, high-order spin diffusion mechanisms in,

Levitt, and Grey,140,242
heteronuclear double-quantum MAS NMR spectroscopy in dipolar s

Saalwächteret al., 139,287
high-resolution, origin of residual NMR linewidth of peptide bound to re

Elbayedet al., 136,127
2H MAS NMR spectra, separation by 2D spectroscopy, Kristensenet al.,

139,314
magnetic field gradients in, Maaset al., 141,29
multiple-quantum, high-resolution heteronuclear correlation between

drupolar nuclei, Chan,140,487
1D solid-state MAS exchange NMR spectroscopy, superslow back

protein dynamics study, Krushelnitskyet al., 138,244
3PbO–2P2O5 glass, in analysis of chemical bonding of lead via isotropi

anisotropic correlation: PASS shifted echo, Fayonet al., 137,116
rotational resonance MAS NMR lineshapes of four-13C-spin system, mag

nitudes and orientations of interaction tensors determined from
sold, Maisel, and Sebald,141,78

slow, 2D exchange NMR spectra under, Ernst, Kentgens, and Meier,138,66
spectra, calculation influenced by slow molecular tumbling, Mayer,139,132
target field design for magic angle gradient coils, Barbara and Bronnim

140,285
ultrafast

recoupled polarization transfer heteronuclear1H–13C multiple-quantum
correlation in solids in, Saalwa¨chter, Graf, and Spiess,140,471

temperature calibration in, Langeret al., 138,182
agic-angle turning
13C and15N, with TPPM decoupling, resolution enhancement in, McGeo

Alderman, and Grant,137,138
19F solid-state NMR experiments with multiple-pulse homonuclear de
pling, Hughes, Brouwer, and Harris,138,256
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agic echo imaging
solid-state NMR imaging without rapidly switchable field gradient, Ma

et al., 138,220
agnesium aluminoborate glass
11B{ 27Al} high-resolution heteronuclear correlation spectrum, Chan,140,

487
agnet
high-gradient permanent, for profiling of planar films and coatings, G

et al., 139,90
MRI, asymmetric design using hybrid numerical method, Zhao, Crozier

Doddrell,141,340
agnetic field
induced, in trabecular bone, evaluation of surface charge method for

puting, Hwang and Wehrli,139,35
agnetic field gradients
in solid-state MAS NMR, Maaset al., 141,29
agnetic relaxation dispersion
high-resolution, measurements of solute spin probes, using dual-m

system, Wagneret al., 140,172
agnetic resonance angiography
high-resolution, of mouse brain, application to focal cerebral isch

models, Beckmann, Stirnimann, and Bochelen,140,442
agnetic resonance imaging
adiabatic pulses in, evolution strategy optimization for, Lunatiet al.,138,48
asymmetric magnet design using hybrid numerical method, Zhao, Cr

and Doddrell,141,340
current density imaging of chemical processes and reactions, Beravs

šar, and Demsar,137,253
current-induced MR phase imaging, Bodurkaet al., 137,265
diffusion tensor

comparison of acquisition schemes for, Papadakiset al., 137,67
comparison of scalar measures used in, Bahn,139,1
invariant and orthonormal scalar measures derived from, Bahn,141,68

edge enhancement, as diffusive discord of spin phase structure, Stepˇnik et
al., 137,154

effects of local magnetic susceptibility-induced gradients on water diffu
measurements in brainin vivo, Clark, Barker, and Tofts,141,52

error-tolerant RF Litz coils for, Doty, Entzminger, and Hauck,140,17
fast-DENSE high-resolution strain analysis of human heart, Aletras,

ban, and Wen,140,41
fMRI

brain, using FLASH, effects of imaging parameters (human), Prei
and Haase,140,162

cardiac, displacement encoding with stimulated echoes in: DENSE
traset al., 137,247

with hyperpolarized3He, quantification of regional intrapulmonary ox
gen partial pressure evolution during apnea, Deningeret al., 141,207

at 1.5 T, integrated head immobilization system and high-performan
coil for, Thulborn and Shen,139,26

gases: single-point ramped imaging withT1 enhancement (SPRITE) stud
Pradoet al., 137,324

gas flow, using circulating laser-polarized129Xe, Brunneret al., 138,155
high-field, microimaging at 14 T using GESEPI for removal of magn

susceptibility artifacts inT*2-weighted image contrast, Yanget al.,
141,1

hyperpolarized129Xe, implications of role of oxygenation inT1 of 129Xe in
blood, Albertet al., 140,264

isotropically weighted diffusion imaging, optimized pulse sequence
Cercignani and Horsfield,140,58

low-field, laser-polarized noble gas, Wonget al., 141,217
measurement of volume magnetic susceptibility using boundary cond

Wang, Li, and Haselgrove,140,477
microscopy, practical aspects of birdcage coils for, Dotyet al., 138,144
orthopedic, openable high-strength gradient set for, Crozieret al., 139,81
i

r

d

m-

net

ia

r,

m-

n

a-

h

e-

F

r,

n,

self-diffusion imaging by spin echo in Earth’s magnetic field, Mohoricˇ et al.,
136,22

signal intensities in FLASH-EPI-Hybrid sequences, Hillenbrandet al.,139,
74

single-point, water adsorption in zeolite 4A pellets, Prado, Balcom,
Jama,137,59

single-shot line scan imaging using stimulated echoes, Finsterbusc
Frahm,137,144

spiral MRI gradient design, simple reliable solutions for, Salustri, Yang
Glover,140,347

triple-quantum-filtered twisted projection sodium MRI of human artic
cartilagein vivo, Borthakuret al., 141,286

xenon-131 surface sensitive imaging of aerogels in liquid xenon near c
point, Pavlovskayaet al., 137,258

agnetic resonance microscopy
1H DNP at 1.4 T of water doped with triarylmethyl-based radical, Wind

Ardenkjær-Larsen,141,347
agnetic susceptibility
artifacts, in T*2-weighted image contrast, microimaging at 14 T us

GESEPI for removal of, Yanget al., 141,1
local, induced gradients, effects on water diffusion measurements in bin

vivo, Clark, Barker, and Tofts,141,52
and origin of residual NMR linewidth of peptide bound to resin under M

Elbayedet al., 136,127
volume, MRI measurement using boundary condition, Wang, Li, and

selgrove,140,477
agnetization
prepared, and centrick-space sampling, SPRITE MRI with, Mastikhinet al.,

136,159
uncoupled, gradient BIRDR method for selecting, Heikkinen and Kilp

läinen,137,93
agnetization transfer
19F 2D MAS NMR of oxyfluorides, high-order spin diffusion mechanis

in, Du, Levitt, and Grey,140,242
ARF imaging
enhanced by filter based on rotary echo refocusing,T2r-contrasted NMR

images by, De Lucaet al., 139,126
atch conditions
Hartmann–Hahn, for CP/MAS between two half-integer quadrupolar n

examples, Eastman,139,98
athematica software
SPORT-NMR package, for determination of relaxation times in unreso

NMR spectra, Geppi and Forte,137,177
atrix elements
of operator equivalents, calculation, Ryabov,140,141
embrane peptides
NMR studies, lanthanide chelates as bilayer alignment tools in, Proset

al., 141,256
embrane permeability
permeability coefficients from NMRq-space data: models with uneve

spaced semipermeable parallel membranes, Kuchel and Durran139,
258

embranes
red blood cell, unsealed and cytoskeleton-depleted, competition be

Na1 and Li1: 23Na MQF and7Li relaxation study, Srinivasanet al.,
140,206

surface analysis and localization of embedded peptides by13C MAS NMR
using lanthanide ions, Gro¨bner, Glaubitz, and Watts,141,335

eso-porous aerogels
Xenon-131 surface sensitive imaging in liquid xenon near critical p

Pavlovskayaet al., 137,258
etabolites
cerebral, mapping using double echo-filter metabolite imaging techn

Chen and Hu,140,363



d

M

M
d H

M
ng

M
d fo

M

M

ind

tel

ier,

fram

M
ind

M

M
MR

M
an

M
twe

M

M
of

n,

tic

sta

enc

M

M

M
anal-

M

u-

rder
lan,

M

amic

d

M
Chan,

M

lly

teins,

d by,

M
dient

M
gher-
and

M

M

M
Ko-

M
ange

M
sian

M

1

1

MR,

383CUMULATIVE SUBJECT INDEX
cerebral concentrations,in vivo quantitation using natural abundance13C
MRS at 1.5 T, Blu¨ml, 136,219

doubly and singly13C-labeled, separate quantification by HSQC-filtereJ
spectroscopy, Davison, Jones, and Dixon,137,448

etal halide complexes
halomolybdenyl, -vanadyl, and -chromyl,g values, Liet al., 138,80
etalloproteins
even-electron, Q-band EPR probe for quantitative studies, Petasis an

drich, 136,200
ethylene groups
methylene-only subspectra in13C CPMAS using double-quantum filteri

sequence, Rossi, Subramanian, and Harbison,141,159
ethyl-a-D-glucopyranoside
pure absorption ESEEM spectra using filter-diagonalization metho

harmonic inversion, Jeschke, Mandelshtam, and Shaka,137,221
icromechanical detection
and electromagnetic detection, simultaneous, in EPR, Alzettaet al.,141,148
icroscopy
high-field MRI, practical aspects of birdcage coils for, Dotyet al.,138,144
MR, 1H DNP at 1.4 T of water doped with triarylmethyl-based radical, W

and Ardenkjær-Larsen,141,347
NMR, resolution in high-field echo planar microscopy, Peters and Bow

137,196
RF field gradient NMR, maps of self-diffusion coefficients by, Valt

Humbert, and Canet,141,7
strongly coupled spin systems, spin coherence relaxation in rotating

for, De Lucaet al., 139,126
icrowave heating
and1H DNP at 1.4 T of water doped with triarylmethyl-based radical, W

and Ardenkjær-Larsen,141,347
icrowave limiter
cryogenically coolable, Rinard, Quine, and Eaton,136,207
ixture analysis
proteins in biological buffer solutions, capillary array electrophoretic N

He et al., 141,355
spectral decomposition using bilinear Bayesian approach, Ochset al., 137,

161
olecular dynamics
dual processing of 2D exchange data in MAS NMR of solids, Tycko

Berger,141,141
olecular motion
measurement of longitudinal and transverse cross-correlation be

13C–1H dipolar interaction and13C chemical shift anisotropy, Kojimaet
al., 136,169

olecular tumbling
slow, calculation of MAS spectra influenced by, Mayer,139,132
ultidimensional NMR
13C natural abundance S3E and S3CT experiments for measurement

J-coupling constants between13Ca or 1Ha and other protons in protei
Sørensen, Meissner, and Sørensen,137,237

high-temperature pulsed-field-gradient, of polymers, Liuet al., 140,482
optimization of 3D HCCH TROSY-type NMR correlation of aroma

1H–13C groups in proteins, Meissner and Sørensen,139,447
spin-state-selective TPPI: suppression of heteronuclear coupling con

in multidimensional NMR, Schulte-Herbru¨ggenet al., 139,443
TROSY-type experiments, design of, role of coherence-transfer effici

Meissner and Sørensen,139,439
ultidimensional solid-state NMR correlation spectroscopy
experimental aspects, Ramamoorthy, Wu, and Opella,140,131
ultiple inversion recovery
for suppression of macromolecule resonances in short-echo-time1H NMR

spectroscopy of human brain, Knight-Scott,140,228
en-

r

l,

e

,

d

en

nts

y,

ultiple-pulse dynamics
off-resonance, in solid-state NMR: revised coherent averaging theory

ysis, Cho,141,164
ultiple-quantum coherence
HN(a/b-COCA-J) experiment for measurement of1JC9Ca couplings from 2D

[15N, 1H] correlation spectrum, Permiet al., 141,44
measurement of homonuclear2J-couplings from spin-state selective do

ble-/zero-quantum 2D NMR spectra, Permiet al., 139,273
and multiple spin echoes and dipolar field: significance of higher-o

terms in equilibrium density matrix, Minot, Callaghan, and Kap
140,200

spin counting with fast MAS, Geenet al., 138,167
ultiple-quantum-filtered NMR
detection of boric acid and borate ion binding to cytochromec, Taler, Eliav,

and Navon,141,228
1H and2H homonuclear and heteronuclear, dipolar interactions and dyn

processes of water in tendon, Eliav and Navon,137,295
23Na, evidence for competition between Na1 and Li1 for unsealed an

cytoskeleton-depleted RBC membrane, Srinivasanet al., 140,206
triple-quantum-filtered sodium MR images of human knee jointin vivo,

Borthakuret al., 141,286
ultiple-quantum MAS
high-resolution heteronuclear correlation between quadrupolar nuclei,

140,487
ultiple-quantum spectroscopy
excitation in solids, selection rules, Tycko,139,302
HBHA(CBCACO)NH experiment, with enhanced sensitivity for partia

deuterated samples, Gschwind, Kessler, and Gemmecker,137,285
recoupled polarization transfer heteronuclear1H–13C MQ correlation in

solids under ultra-fast MAS, Saalwa¨chter, Graf, and Spiess,140,471
selective correlation of amide groups to glycine alpha protons in pro

Bazzo, Cicero, and Barbato,136,15
two-dimensional, quadrupolar and chemical shift tensors characterize

Medek and Frydman,138,298
ultiple rephasing
time correlations in fluid transport obtained by sequential rephasing gra

pulses, Stapf, Damion, and Packer,137,316
ultiple spin echoes
and multiple quantum coherence and dipolar field: significance of hi

order terms in equilibrium density matrix, Minot, Callaghan,
Kaplan,140,200

ultiplet-selective NMR
J pulses for, Bendall and Skinner,141,261
ultiplex probe
for simultaneous acquisition of multiple samples, Fisheret al., 138,160
ultipolar AX spin systems
under spin locking conditions, NMR relaxation in, Kaikkonen and

walewski,141,326
ultispin order
two-spin, decorrelation, detection of intermolecular chemical exch

through, Skrynnikov and Ernst,137,276
uscle
human calf,31P CSI study: spectral decomposition using bilinear Baye

approach, Ochset al., 137,161
USIC
in triple-resonance experiments: amino acid type-selective1H–15N correla-

tions, Schubertet al., 141,34

N

4N
general analysis of14N (I 5 1) ESEEM, Lee, Doan, and Hoffman,140,91

5N
acetylleucine, experimental aspects of multidimensional solid-state N

Ramamoorthy, Wu, and Opella,140,131
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384 CUMULATIVE SUBJECT INDEX
amino acid type-selective1H–15N correlations: MUSIC in triple-resonan
experiments, Schubertet al., 141,34

barley lectin: order matrix analysis of residual dipolar couplings u
singular value decomposition, Losoncziet al., 138,334

barstar, superslow backbone protein dynamics study by 1D solid-state
exchange NMR spectroscopy, Krushelnitskyet al., 138,244

13C- and15N-labeled octapeptide, measurement of relaxation rates of NH and
Ha backbone protons, Milletet al., 139,434

chemical shift, of [1-15N]-29-deoxyguanosine, magnitudes and orientat
determined from polycrystalline sample by 2D solid-state NM
Lorigan et al., 140,315

edited 3D-NOESY–HSQC spectra, computer-assisted assignment
back-calculated and experimental spectra, Go¨rler et al., 137,39

edited 3D ROESY and NOESY HMQC and HSQC, signal enhance
using 45° water flipback for, Gruschus and Ferretti,140,451

2H, 13C, 15N-labeled proteins, observation of through-hydrogen-bond2hJHC9,
Cordieret al., 140,510

1H–15N correlated1H CPMG experiments, transverse1H cross relaxation in
Ishima, Louis, and Torchia,137,289

1H15N two-spin order inL-tryptophan, decorrelation, detection of interm
lecular chemical exchange through, Skrynnikov and Ernst,137,276

15N, 13C
enriched samples of transition metal complexes, measurement of m

tude and sign of heteronuclear coupling constants, Otting, Sole
Messerle,137,413; erratum,139,186

magic-angle turning experiments with TPPM decoupling, resolution
hancement in, McGeorge, Alderman, and Grant,137,138

15N, 13C-labeledN-acetylglycine, 3D13C shift/1H–15N coupling/15N shift
solid-state NMR correlation spectroscopy, Gu and Opella,138,193

15N, 13C-labeled DNA oligonucleotides, thymine resonances in, HCC
experiment for through-bond correlation of, Sklena´ř, Masse, an
Feigon,137,345

15N, 13C-labeled nucleic acids and protein complexes,3JH39P and3JC49P in, 2D
{ 31P} spin-echo-difference constant-time [13C, 1H] HMQC experimen
for simultaneous determination, Szyperskiet al., 140,491

15N, 13C-labeled proteins
BEST homonuclear adiabatic decoupling for, Zhang and Gorenstein138,

281
13Ca–1Ha couplings in,JCH-modulated 2D (HACACO)NH pulse schem

for quantitative measurement of, Hitchens, McCallum, and Rule,140,
281

measurement of1JNC9 and 2JHNC9 couplings from spin-state-selective
correlation spectrum, Permiet al., 140,32

selective correlation of amide groups to glycine alpha protons by mu
quantum spectroscopy, Bazzo, Cicero, and Barbato,136,15

15N, 13C-labeled RNA, triple-resonance experiments for correlation o
and exchangeable pyrimidine base hydrogens in, Wo¨hnertet al., 139,
430

15N-coupled protons,in vivo detection in rat brain by ISIS localization a
multiple-quantum editing, Kanamori and Ross,139,240

15N–2H distance measurements, applications of deuterium REDOR, Set
al., 138,54

15N-labeled photoactive yellow protein, photointermediates, NMR ex
ments, Rubinstennet al., 137,443

15N-labeled proteins
3J (HNHa) couplings in,J-multiplied HSQC method for measurement

Heikkinenet al., 137,243
TROSY-type1H NMR NOESY spectra, suppression of diagonal pe

Meissner and Sørensen,140,499
15N-labeled ubiquitin

identification of spin diffusion pathways in, Eykyn, Fru¨h, and Boden
hausen,138,330

measurement of relaxation rates of NH and Ha backbone protons, Mille

et al., 139,434
g
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NMR, excitation of selected proton signals in, Pelupessy, Chiarparin
Bodenhausen,138,178

off-resonance ROESY, tilt angle dependence of cross-relaxation in
ting, Ghose, and Bodenhausen,138,326

offset profiles of selective pulses in, Eykyn, Ghose, and Bodenha
136,211

uniformly labeled, 13C selectively labeled, determination of multip
f-torsion angles by 2D solid-state NMR, Hong,139,389

one-bond15N–1H coupling constants in protein backbone, pulse seque
for measurement, Lercheet al., 140,259

REDOR-determined distances from heterospins to clusters of13C labels
Schaefer,137,272

triosephosphate isomerase, TROSY: sensitivity improvement, Rance,
and Palmer,136,92

2D [15N, 1H] correlation spectrum, HN(a/b-COCA-J) experiment for mea
surement of1JC9Ca couplings from, Permiet al., 141,44

ubiquitin, measurement of homonuclear2J-couplings from spin-state sele
tive double-/zero-quantum 2D NMR spectra, Permiet al., 139,273

yeast triose-phosphate isomerase, TROSY gradient-enhanced tripl
nance NMR spectroscopy, Loria, Rance, and Palmer,141,180

a1

and Li1, competition for unsealed and cytoskeleton-depleted human
membrane:23Na MQF and7Li relaxation study, Srinivasanet al.,140,
206

3Na
multiple-quantum-filtered NMR evidence for competition between Na1 and

Li 1 for unsealed and cytoskeleton-depleted RBC membrane, Sr
sanet al., 140,206

Na2B4O7, Hartmann–Hahn match conditions for CP/MAS between
half-integer quadrupolar nuclei, Eastman,139,98

NMR spectra, of sodium ions in ordered environments in biological sys
analysis, Kemp-Harper, Wickstead, and Wimperis,140,351

a2B4O7
23Na, Hartmann–Hahn match conditions for CP/MAS between two

integer quadrupolar nuclei, Eastman,139,98
arrowband excitation

2H powder pattern, and application to2H 1D exchange sample-turni
NMR, Reichertet al., 139,308

eural networks
permeability coefficients from NMRq-space data: models with uneve

spaced semipermeable parallel membranes, Kuchel and Durran139,
258

euronal activity
current-induced magnetic resonance phase imaging, Bodurkaet al.,137,265

H groups
selection, asymmetric adiabatic pulses, Hwang, van Zijl, and Garwood138,

173
itroxide
side-chain dynamics, in spin-labeled helix-forming peptide, by high

quency EPR, Bennatiet al., 139,281
MR
application of Berry’s phase in presence of non-adiabatic environm

Gaitan,139,152
error-tolerant Litz RF coils, Doty, Entzminger, and Hauck,140,17
log data sets with different measurement errors, inversion of, Dunn

LaTorraca,140,153
q-space experiments, estimation of permeability coefficients from, Ku

and Durrant,139,258
MR flow imaging
fast, in plants, using FLASH imaging, Rokitta, Zimmermann, and Ha

137,29
MR imaging
magic echo solid-state, without rapidly switchable field gradient, Matset

al., 138,220
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relaxation, selective imaging of biofilms in porous media by, Hoskinset al.,
139,67

thermally polarized helium-3 gas, Koberet al., 138,308
MR microscopy
resolution in high-field echo planar microscopy, Peters and Bowtell,137,

196
RF field gradient, maps of self-diffusion coefficients by, Valtier, Humb

and Canet,141,7
MR probes
for simultaneous acquisition of multiple samples, Fisheret al., 138,160
MR q-space plots
coherence features in, assignment to particular diffusion modes in

suspensions, Torreset al., 138,135
MR quantum logic gates
construction and implementation for two-spin systems, Priceet al.,140,371
MR spectra

1H, of human skeletal muscle, creatine resonances in, effect of exe
Kreis et al., 137,350

normalization, algorithm for, Romanoet al., 138,115
rotating solids, efficient spectral simulations:g-COMPUTE, Hohwyet al.,

136,6
spectral fitting using alternating optimization method witha priori knowl-

edge, Biet al., 140,108
MR spectroscopy

1H, human brain, suppression of macromolecule resonances at sho
times, application of multiple inversion recovery, Knight-Scott,140,
228

mapping brain metabolites using double echo-filter metabolite ima
technique, Chen and Hu,140,363

natural abundance13C, at 1.5 T,in vivo quantitation of cerebral metabol
concentrations using, Blu¨ml, 136,219

from proton spin magnetization in rotating frame: study of small tunne
splitting, Damyanovich, Peternelj, and Pintar,140,9

selective injection of magnetization by slow chemical exchange, Bo
Epstein, and Rance,138,268

series of biomedical MRS signals, time-domain quantification, Vanha
et al., 140,120

MR theory
derivation of selection rules for multiple-quantum NMR excitation in so

Tycko, 139,302
OAH
self-correcting distance gemometry-based program, automated 2D N

assignment and structure calculation of crambin with, Xuet al.,136,76
OE
chemical exchange-relayed, in NMR experiments for observation of

tein–water interactions, editing, Melacini, Kaptein, and Boelens,136,
214

consequences of129Xe–1H cross relaxation in aqueous solutions, Stithet al.,
139,225

and1H DNP at 1.4 T of water doped with triarylmethyl-based radical, W
and Ardenkjær-Larsen,141,347

long-range nuclear Overhauser enhancement, quantitative measur
Harris et al., 140,504

long-range small-molecule, observation using sensitivity enhance
scheme, Van, Smith, and Shaka,141,191

17O–{1H} NOE in water, isotope effects, Sergeyev, Sergeyeva, and Ra
137,311

selective, identification of spin diffusion pathways in isotopically lab
biomolecules, Eykyn, Fru¨h, and Bodenhausen,138,330

OESY
automated 2D, assignment and structure calculation of crambin with

correcting distance geometry-based NOAH/DIAMOD programs, Xet

al., 136,76
,

C

se,

cho

g

g

t,

e

,

SY

-

ent,

nt

s,

lf-

high-resolution HMQC–NOESY–HSQC spectroscopy, Morshauser
Zuiderweg,139,232

1H NMR TROSY-type spectra of15N-labeled proteins, suppression of
agonal peaks, Meissner and Sørensen,140,499

2D unbiased, and 1D techniques, comparison for measurement of CS
cross-correlated relaxation, Batta, Ko¨vér, and Kowalewski,136,37

OESY–HMQC
3D 15N-edited, signal enhancement using 45° water flipback, Gruschu

Ferretti,140,451
OESY–HSQC
3D 15N-edited, signal enhancement using 45° water flipback, Gruschu

Ferretti,140,451
OESY–NOESY
protein hydration study using slaved pulses, Bornet, Guerlesquin, and

138,107
OESY–TOCSY
protein hydration study using slaved pulses, Bornet, Guerlesquin, and

138,107
oise (see alsoSignal-to-noise ratio)
EPR, absolute intensity, Rinardet al., 140,69
t1, incoherent, conversion of coherent artifacts into: randomized acqui

for suppression of artifacts in 2D NMR, Bowyer, Swanson, and Mo
140,513

on-adiabatic environment
Berry’s phase in presence of, with application to magnetic reson

Gaitan,139,152
onideal gradients
B1 field distribution with, mapping in high-resolution NMR spectrome

Jerschow and Bodenhausen,137,108
onionic surfactants
clays suspended in aqueous solutions of,7Li double-quantum filtered NMR

and multinuclear relaxation rates, Grandjean and Robert,138,43
on-Kramers doublet
ENDOR and ESEEM study,S5 2 ferrous ion of [Fe(II)EDTA]22, Songet

al., 141,291
onlinear least squares
for parameter estimation for accurate quantification of1H spectra, Sundinet

al., 139,189
in time-domain quantification of series of biomedical MR spectros

signals, Vanhammeet al., 140,120
ormalization
NMR spectra, algorithm for, Romanoet al., 138,115
uclear magnetic relaxation dispersion
high-resolution, measurements of solute spin probes, using dual-m

system, Wagneret al., 140,172
uclear Overhauser effect (seeNOE)
uclear Overhauser effect spectroscopy (seeNOESY)
uclear Overhauser enhancement
long-range, quantitative measurement of, Harriset al., 140,504
uclear parameters
large-magnitude high-spin, in Ti31 center, from X-band EPR measureme

at 10 K, Tennant and Claridge,137,122
uclear quadrupole resonance
SORC pulse sequence

feedback optimization of offset frequency, Blauch, Schiano, and G
berg,139,139

feedback optimization of pulse width, Schianoet al., 140,84
spins3

2, calculations of multipulse sequence in, Odin,141,239
uclear quadrupole resonance imaging
phase-modulated rotating frame techniques, for spatial encoding, Cas

Robert, and Pusiol,141,62
powder, image reconstruction with real gradient coils, Swaminathan

Suits,138,123
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ucleic acids
13C-labeled

3J(H39i, Pi11) and3J(H59i/50i, Pi) coupling constants in, determination us
CT-HMQC, Huet al., 139,181

3JH39P and3JC49P in, 2D { 31P} spin-echo-difference constant-time [13C, 1H]
HMQC experiment for simultaneous determination, Szyperskiet al.,
140,491

umerical diagonalization
spin Hamiltonian, modeling EPR powder spectra using, Morin and Bo

136,176
umerical method
lineshape calculations on spreadsheet software, Mayer,138,1
umerical optimization
magic-angle spinning NMR spectroscopy with composite pulses, Le

Heise, and Ramachandran,139,382
umerical simulation
analysis ofJ coupling-induced fat suppression in DIET imaging, Stableet

al., 136,143
density matrix, of effects ofJ coupling in spin-echo and fast spin-ec

imaging, Stableset al., 140,305
utation spectra
calculations of multipulse sequence in NQR of spins3

2, Odin, 141,239

O

bituary
Regitze R. Vold,138,v
ctapeptide
13C- and15N-labeled, measurement of relaxation rates of NH and Ha back-

bone protons, Milletet al., 139,434
ff-magic-angle spinning
as tool for analysis of slow tumbling motions, Mayer,139,132
ff-resonance ROESY (off-resonance rotating-frame Overhauser effect

troscopy)
longitudinal and transverse cross-relaxation rates from, quantitative

surement, Malliavinet al., 140,189
tilt angle dependence of cross-relaxation in, Cutting, Ghose, and B

hausen,138,326
ff-resonance synchronization
ORSAT and modifications of SEFT and APT, Beckmann, Dietrich,

Radeglia,137,132
ffset frequency
in SORC pulse sequence, optimization using feedback, Blauch, Schian

Ginsberg,139,139
ffset-independent adiabaticity
evolution strategy optimization for adiabatic pulses in MRI, Lunatiet al.,

138,48
ffset profiles
selective pulses in isotopically labeled macromolecules, Eykyn, Ghos

Bodenhausen,136,211
7O, 1H coupling constant

in water, isotope effects, Sergeyev, Sergeyeva, and Raynes,137,311
ligonucleotides
DNA, 13C-labeled, thymine resonances in, HCCCH experiment for thro

bond correlation of, Sklena´ř, Masse, and Feigon,137,345
ne-dimensional NMR
and 2D unbiased experiments, comparison for measurement of CS

cross-correlated relaxation, Batta, Ko¨vér, and Kowalewski,136,37
isotopically labeled macromolecules, excitation of selected proton si

in, Pelupessy, Chiarparin, and Bodenhausen,138,178
solid-state MAS exchange NMR, superslow backbone protein dyna

study, Krushelnitskyet al., 138,244
spectra, simulations, pulsed-field gradients in, Meresiet al., 137,186
perator equivalents
generation, and calculation of matrix elements, Ryabov,140,141
,
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ptimization
diffusion tensor imaging using MRI, Papadakiset al., 137,67
evolution strategy, for adiabatic pulses in MRI, Lunatiet al., 138,48
fast, of biplanar gradient coil set, Tomasiet al., 140,325
feedback, of pulse width in SORC sequence, Schianoet al., 140,84
high-resolution HMQC–NOESY–HSQC spectroscopy, Morshauser

Zuiderweg,139,232
numerical, MAS NMR spectroscopy with composite pulses, Leppert, H

and Ramachandran,139,382
offset frequency in SORC pulse sequence, using feedback, Blauch, Sc

and Ginsberg,139,139
pulse sequence for isotropically weighted diffusion imaging, Cercignan

Horsfield,140,58
rbitally nondegenerate state
g-matrix based on configuration interaction and Stone’s perturbation th

Li et al., 138,74
rdered environments
in biological systems, sodium ions in, analysis of23Na NMR spectra

Kemp-Harper, Wickstead, and Wimperis,140,351
rder matrix analysis
residual dipolar couplings, using singular value decomposition, Losonet

al., 138,334
rganic solids
dynamic nuclear polarization in pulsed ENDOR, Kouskovet al., 137,25
rientation
anisotropic, lactate in skeletal muscle, observed by dipolar coupling1H

NMR spectroscopy, Asllaniet al., 139,213
rientational constraints
13C selective polarization and spin diffusion in lipid bilayer-bound polyp

tide by solid-state NMR, Tian, Fu, and Cross,139,377
riented model membrane
lanthanide chelates as bilayer alignment tools in NMR studies of mem

peptides, Prosseret al., 141,256
riented systems
and static systems, multipulse solid-state NMR on, structural param

from 19F homonuclear dipolar couplings by, Grage and Ulrich,138,98
RSAT
and modifications of SEFT and APT, in13C signal assignment, Beckman

Dietrich, and Radeglia,137,132
rthopedic MRI
openable high-strength gradient set for, Crozieret al., 139,81
xyfluorides
19F NMR, high-order spin diffusion mechanisms in, Du, Levitt, and G

140,242
xygenation
role in T1 of 129Xe in blood, Albertet al., 140,264
xygen partial pressure
regional intrapulmonary, evolution during apnea, quantification by3He

MRI, Deningeret al., 141,207

P

1P
CSI studies of human head and calf muscle: spectral decomposition

bilinear Bayesian approach, Ochset al., 137,161
3J(H39i, Pi11) and 3J(H59i/50i, Pi) coupling constants, determination in13C-

labeled nucleic acids using CT-HMQC, Huet al., 139,181
2D { 31P} spin-echo-difference constant-time [13C, 1H] HMQC experimen

for simultaneous determination of3JH39P and 3JC49P in 13C-labeled nu
cleic acids and protein complexes, Szyperskiet al., 140,491

arallel detection
NMR probe for simultaneous acquisition of multiple samples, Fisheret al.,

138,160
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arallel planes
unevenly spaced semipermeable membranes, models, estimation of

ability coefficients fromq-space experiments, Kuchel and Durrant,139,
258

aramagnetic effects
on nuclear relaxation in enzyme-bound Co(II)–adenine nucleotide

plexes, role of dipolar and scalar interactions, Ray, Jarori, and N
wara Rao,136,130

aramagnetic ions
lanthanide,13C MAS using, probing membrane surfaces and locatio

membrane-embedded peptides with, Gro¨bner, Glaubitz, and Watt
141,335

aramagnetic relaxation enhancement
low-symmetry complexes for electron spin quantum numberS 5 5

2, gener-
alized MSBM theory, Strandberg and Westlund,137,333

artial-data transform
transforming NMR data despite missing points, Kuetheet al., 139,18

ASS
PASS shifted echo: chemical bonding of lead through isotropic vs anis

pic correlation, Fayonet al., 137,116
07Pb

chemical bonding of lead in glasses through isotropic vs anisotropic c
lation: PASS shifted echo, Fayonet al., 137,116

entacene
in p-terphenyl crystals, triplet state, dynamic nuclear polarization in pu

ENDOR, Kouskovet al., 137,25
EPI
NMR microscopy using, resolution, Peters and Bowtell,137,196

eptides
backbone and side chain sites, application of 2D and 3D1H/13C PISEMA

experiments, Gu and Opella,140,340
bound to resin under MAS, origin of residual NMR linewidth of, Elbayeet

al., 136,127
13C- and 15N-labeled, 3D 13C shift/1H–15N coupling/15N shift solid-state

NMR correlation spectroscopy, Gu and Opella,138,193
helix-forming, spin-labeled, nitroxide side-chain dynamics by high

quency EPR, Bennatiet al., 139,281
membrane-embedded, localization by13C MAS NMR using lanthanide ion

Gröbner, Glaubitz, and Watts,141,335
erdeuterated proteins

1H–15N correlated1H CPMG experiments, transverse1H cross relaxation in
Ishima, Louis, and Torchia,137,289

observation of through-hydrogen-bond2hJHC9, Cordieret al., 140,510
hase adjustment of spinning sidebands (seePASS)
hase contrast
fast-DENSE high-resolution strain analysis of human heart, Aletras,

ban, and Wen,140,41
hase correction
zero-order, in1H NMR, introduced artifacts and method of elimination

phase filtering, Wild,137,430
hase filtering
elimination of artifacts introduced by zero-order phase correction i1H

NMR, Wild, 137,430
hase imaging
current-induced MRI, Bodurkaet al., 137,265

hase modulation
rotating-frame NQR techniques for spatial encoding using, Casanova

ert, and Pusiol,141,62
hase-sensitive 2D NMR spectra
composite PFGs with refocused chemical shifts and short recovery tim

and Shaka,136,54
HORMAT
resolution enhancement in13C and 15N magic-angle turning with TPPM
decoupling, McGeorge, Alderman, and Grant,137,138
me-

-
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hotoactive yellow protein
photointermediates, NMR experiments, Rubinstennet al., 137,443

hotointermediates
NMR experiments: photoactive yellow protein, Rubinstennet al., 137,443

ISEMA
experimental aspects of multidimensional solid-state NMR correlation

troscopy, Ramamoorthy, Wu, and Opella,140,131
two-dimensional NMR of [1-15N]-29-deoxyguanosine polycrystalline sa

ple, magnitudes and orientations of15N chemical shift, Loriganet al.,
140,315

two- and three-dimensional1H/13C experiments and application to backb
and side chain sites of amino acids and peptides, Gu and Opella140,
340

lants
fast NMR flow measurements using FLASH imaging, Rokitta, Zimm

mann, and Haase,137,29
olarization transfer
analytical transfer functions for four coupled spins1

2 under isotropic mixing
conditions, Luy, Schedletzky, and Glaser,138,19

olycrystalline sample
[1-15N]-29-deoxyguanosine, magnitudes and orientations of15N chemica

shift determined by 2D solid-state NMR, Loriganet al., 140,315
EPR spectrum, evaluation of spin-Hamilltonian parameters and line

from, Misra,140,179
olyethylene
high-temperature pulsed-field-gradient multidimensional NMR, Liuet al.,

140,482
oly(ethylene glycol) monoalkyl ethers
clays suspended in aqueous solutions of,7Li double-quantum filtered NMR

and multinuclear relaxation rates, Grandjean and Robert,138,43
olyglycine
superslow backbone protein dynamics study by 1D solid-state MAS

change NMR spectroscopy, Krushelnitskyet al., 138,244
olyimide
fluorinated, cross-polarization dynamics between19F and1H, analysis base

on spin thermodynamics theory, Ando, Harris, and Reinsberg,141,91
olymers
high-temperature pulsed-field-gradient multidimensional NMR, Liuet al.,

140,482
semicrystalline, solid-state wideline heteronuclear correlation experim

isotropic mixing, sign discrimination, and sensitivity, Oliver and
man,140,235

solid, T2r-contrasted NMR images, De Lucaet al., 139,126
olypeptides
helical, 13C-labeled, numerical simulations of MQ NMR signal amplitu

and experimental MQ excitation spectra, Tycko,139,302
lipid bilayer-bound,13C selective polarization and spin diffusion by so

state NMR, Tian, Fu, and Cross,139,377
orous media
biofilms in, selective imaging by NMR relaxation, Hoskinset al., 139,67
echo-planar imaging with spatial resolution below 100mm, Manz, Chow

and Gladden,136,226
fluid transport in, time correlations obtained by sequential rephasing g

ent pulses, Stapf, Damion, and Packer,137,316
planar, cylindrical, and spherical pores with wall relaxivity, spin e

analysis of restricted diffusion under generalized gradient wavefo
Codd and Callaghan,137,358

owder
EPR spectra

modeling using numerical diagonalization of spin Hamiltonian, M
and Bonnin,136,176
simulation, Misra,137,83



an

P

P

P
a-

P

a
ing

P

P
ng

P

P
nti

P
ang

ttin

P
iott

P

n,

,

ode

FG-
lion

P
-
s

P
ce

R

for

e

s
-

stant-

and

inine
copy,

iments:

-

P
r ob-

P
ndon,
and

P

P

s

using

eider,

pozzi

ulat,

vine,

mina-

P

mul-

-
,

dual-

le-

rates,

P
ted

P
Pe-

388 CUMULATIVE SUBJECT INDEX
NQR images, reconstruction with real gradient coils, Swaminathan
Suits,138,123

simulation of MR static powder lineshapes, Ponti,138,288
owder average
calculations of multipulse sequence in NQR of spins3

2, Odin, 141,239
ower reduction
evolution strategy optimization for adiabatic pulses in MRI, Lunatiet al.,

138,48
RAWN
mixing sequences for selective heteronuclearJ cross polarization, Chandr

kumar and Kimmich,137,100
repared magnetization
and centrick-space sampling, SPRITE MRI with, Mastikhinet al.,136,159
Priori knowledge
alternating optimization method with, spectral fitting of NMR spectra us

Bi et al., 140,108
robes
NMR (seeNMR probes)

roduct operator formalism
spectral simulations incorporating gradient coherence selection, Youet

al., 140,146
roduct operators
exact product operator evolution of weakly coupled spin-1

2 ImSn systems
during arbitrary RF irradiation of I spins, Skinner and Bendall,141,271

J pulses for multiplet-selective NMR, Bendall and Skinner,141,261
ropagators
two-dimensional, time correlations in fluid transport obtained by seque

rephasing gradient pulses, Stapf, Damion, and Packer,137,316
rotein dynamics
superslow backbone protein dynamics with 1D solid-state MAS exch

NMR spectroscopy, Krushelnitskyet al., 138,244
tilt angle dependence of cross-relaxation in off-resonance ROESY, Cu

Ghose, and Bodenhausen,138,326
rotein hydration
evaluation of slaved pulses for study of, Bornet, Guerlesquin, and P

138,107
rotein NMR
isotopically labeled biomolecules

identification of spin diffusion pathways, Eykyn, Fru¨h, and Bodenhause
138,330

offset profiles of selective pulses, Eykyn, Ghose, and Bodenhausen136,
211

selective excitation of proton signals, Pelupessy, Chiarparin, and B
hausen,138,178

sensitivity-enhanced sim-CT HMQC PFG-HBHA(CO)NH and P
CBCA(CO)NH triple-resonance experiments, Swapna and Monte
137,437

rotein–nucleic acid complexes
with 13C-labeled nucleic acids,3JH39P and 3JC49P in, 2D { 31P} spin-echo

difference constant-time [13C, 1H] HMQC experiment for simultaneou
determination, Szyperskiet al., 140,491

roteins
amino acid type-selective1H–15N correlations: MUSIC in triple-resonan

experiments, Schubertet al., 141,34
aromatic 1H–13C groups, optimization of 3D HCCH TROSY-type NM

correlation of, Meissner and Sørensen,139,447
backbone, one-bond15N–1H coupling constants in, pulse sequences

measurement, Lercheet al., 140,259
in biological buffer solutions, capillary array electrophoretic NMR, Het

al., 141,355
13Ca or 1Ha and other protons in, measurement ofJ-coupling constant

between,13C natural abundance S3E and S3CT experiments for, Sø
rensen, Meissner, and Sørensen,137,237
d

,

al

e

g,

o,

n-

e,

distance measurements in solid-state NMR, practical methods: con
time rotational resonance, Balazs and Thompson,139,371

high-resolution HMQC–NOESY–HSQC spectroscopy, Morshauser
Zuiderweg,139,232

HN–Ha residual dipolar couplings in, measurement, Caiet al., 139,451
labeled (see specific label)
multiple f-torsion angles in, determination by selective and extensive13C

labeling and 2D solid-state NMR, Hong,139,389
selective correlation of amide groups to glycine alpha protons and arg

guanidine groups to delta protons by multiple quantum spectros
Bazzo, Cicero, and Barbato,136,15

spectra assignment, amino acid type-selective triple-resonance exper
1H–15N correlations, Schubertet al., 141,34

structure determination, application of 2D and 3D1H/13C PISEMA experi
ments, Gu and Opella,140,340

rotein–water interactions
editing of chemical exchange-relayed NOEs in NMR experiments fo

servation of, Melacini, Kaptein, and Boelens,136,214
roton exchange
effect on measurement of dipolar interactions in water molecules in te

1H and2H homonuclear and heteronuclear MQF NMR study, Eliav
Navon,137,295

roton homonuclear dipolar decoupling
methods, in13C NMR of liquid crystals, Fung, Ermolaev, and Yu,138,28

roton NMR
brain

short-echo-time NMR spectra,in vivo quantification of 18 metabolite
(rat), Pfeufferet al., 141,104

suppression of macromolecule resonances at short echo times
multiple inversion recovery (human), Knight-Scott,140,228

imaging of residual dipolar couplings in crosslinked elastomers, Schn
Demco, and Blu¨mich, 140,432

low-frequency, external unit for analysis of large foodstuff samples, Ca
et al., 138,277

selective injection of magnetization by slow chemical exchange, Bo
Epstein, and Rance,138,268

skeletal muscle
anisotropic orientation of lactate observed by dipolar coupling in (bo

rat), Asllaniet al., 139,213
creatine resonances in spectra, effect of exercise (human), Kreiset al.,

137,350
zero-order phase correction in, introduced artifacts and method of eli

tion by phase filtering, Wild,137,430
rotons

1Ha

in glycine, selective correlation of amide groups in proteins to, by
tiple-quantum spectroscopy, Bazzo, Cicero, and Barbato,136,15

and other protons in protein, and13Ca, measurement ofJ-coupling con
stants between,13C natural abundance S3E and S3CT experiments for
Sørensen, Meissner, and Sørensen,137,237

high-resolution magnetic relaxation dispersion measurements using
magnet system, Wagneret al., 140,172

3J(H39i, Pi11) and 3J(H59i/50i, Pi) coupling constants, determination in13C-
labeled nucleic acids using CT-HMQC, Huet al., 139,181

15N-coupled,in vivo detection in rat brain by ISIS localization and multip
quantum editing, Kanamori and Ross,139,240

NH and Ha backbone protons in proteins, measurement of relaxation
Millet et al., 139,434

roton side-chain assignment
multi-quantum HBHA(CBCACO)NH experiment, with partially deutera

samples, Gschwind, Kessler, and Gemmecker,137,285
roton signals
selective excitation, in NMR of isotopically labeled macromolecules,

lupessy, Chiarparin, and Bodenhausen,138,178
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roton spectra
accurate quantification: finite impulse response filter design for so

suppression and parameter estimation, Sundinet al., 139,189
roton spin magnetization
in rotating frame, spectroscopy from: study of small tunneling split

Damyanovich, Peternelj, and Pintar,140,9
ulsed ENDOR
dynamic nuclear polarization in, Kouskovet al., 137,25
at 140 GHz, Bennatiet al., 138,232
W-band, spectrometer for, setup and application to transition metal ce

Gromovet al., 139,8
ulsed EPR
dead time-dependent line distortions in absolute ESEEM spectra

Doorslaer, Sierra, and Schweiger,136,152
general analysis of14N (I 5 1) ESEEM, Lee, Doan, and Hoffman,140,91
low-field pulsed dynamic nuclear polarization, Alecci and Lurie,138,313

ulsed-field gradients
composite, with refocused chemical shifts and short recovery time, H

Shaka,136,54
high-temperature multidimensional NMR of polymers, Liuet al., 140,482
large gradient pulses, associated artifactual attenuation in PGSE

diffusion measurements, diagnosing and alleviating, Priceet al., 139,
205

v1-filtered TOCSY with, Xu, Zhang, and Evans,138,127
one-dimensional double PFG spin-echo NOE, sensitivity enhance

Van, Smith, and Shaka,141,191
sequential rephasing, time correlations in fluid transport obtained by,

Damion, and Packer,137,316
in signal enhancement using 45° water flipback for 3D15N-edited ROESY

and NOESY HMQC and HSQC, Gruschus and Ferretti,140,451
signal selection in high-resolution NMR

design of gradient pulse sequences, Thomaset al., 137,10
geometrical analysis, Mitschang,137,1

in simulations of 1D and 2D NMR spectra, Meresiet al., 137,186
unwanted signal leakage in excitation sculpting with single axis grad

Jerschow,137,206
ulsed-field gradient spin echo
and excitation sculpting, band-selective HSQC and HMBC experim

using, Gailletet al., 139,454
method for diffusion measurements in presence of internal gradients

land, Aksnes, and Gjerdåker,137,397
ulsed-gradient spin-echo NMR
diffusion measurements, artifactual attenuation associated with large

ent pulses, diagnosing and alleviating, Priceet al., 139,205
theory of spin echo in restricted geometries under stepwise gradient

sequence, Barzykin,139,342
ulse parameter optimization
feedback optimization of pulse width in SORC sequence, Schianoet al.,

140,84
ulse sequence
density matrix simulations of effects ofJ coupling in spin-echo and fa

spin-echo imaging, Stableset al., 140,305
DIET, imaging using,J coupling-induced fat suppression in, Stableset al.,

136,143
gradient, design: signal selection in high-resolution NMR by pulsed-

gradients, Thomaset al., 137,10
for measurement of one-bond15N–1H coupling constants in protein bac

bone, Lercheet al., 140,259
optimized, for isotropically weighted diffusion imaging, Cercignani

Horsfield,140,58
stimulated anti-echo selection in spatially localized NMR spectroscopy

and Smith,136,1
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2D (HACACO)NH, JCH-modulated, for quantitative measurement of13Ca–
1Ha couplings in15N, 13C-labeled proteins, Hitchens, McCallum, a
Rule,140,281

ure-phase spectra
without unwanted cross peaks: 2D exchange NMR spectra under slow

Ernst, Kentgens, and Meier,138,66
yrimidine
triple-resonance experiments for correlation of H5 and exchangeable p

idine base hydrogens in13C, 15N-labeled RNA, Wo¨hnertet al.,139,430

Q

-band EPR probe
for quantitative studies of even-electron metalloproteins, Petasis and

drich, 136,200
PASS
multiple-rotor-cycle pulse sequences: sideband separation with139La NMR

application, Aurentzet al., 138,320
-space
permeability coefficients from NMRq-space data: models with uneve

spaced semipermeable parallel membranes, Kuchel and Durran139,
258

-space plots
coherence features in, assignment to particular diffusion modes in er

cyte suspensions, Torreset al., 138,135
uadrupolar interactions
7Li double-quantum filtered NMR of clay suspensions, Grandjean

Robert,138,43
multiple-rotor-cycle QPASS pulse sequences: sideband separation

139La NMR application, Aurentzet al., 138,320
uadrupolar nuclei
half-integer

CP/MAS between, examples of Hartmann–Hahn match condition
Eastman,139,98

shift tensors characterized by 2D multiple-quantum NMR spectros
Medek and Frydman,138,298

high-resolution heteronuclear correlation between, Chan,140,487
in liquids, line narrowing ofI 5 1

2 spins coupled to, effects of we
decoupling fields, Bendel and Baram,141,121

uadrupolar relaxation
cross-related, and carbon-13 lineshapes in13CD2 spin grouping, Werbelow

et al., 140,1
in system of spin-12 nucleus coupled to quadrupolar spin subjected to

irradiation, Smith and Murali,136,27
uantum computation
efficient refocusing of one-spin and two-spin interactions for, Jones

Knill, 141,322
uantum logic gates
NMR, construction and implementation for two-spin systems, Priceet al.,

140,371
UIET–BIRD–NOESY
attenuation of cross-peak intensities, Cutting and Bodenhausen,140,289

R

adiation damping
in low-field imaging of laser-polarized noble gas, Wonget al., 141,217
adiation damping suppression
in high-resolution NMR, Barjat, Mattiello, and Freeman,136,114
signal enhancement using 45° water flipback for 3D15N-edited ROESY an

NOESY HMQC and HSQC, Gruschus and Ferretti,140,451
adiofrequency
arbitrary RF irradiation of I spins, exact product operator evolutio

weakly coupled spin-1
2 ImSn systems during, Skinner and Bendall,141,

271
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arbitrary RF irradiation of one spin, exact product operator evolutio
weakly coupled spin-1

2 ImSn systems during:J pulses, Bendall an
Skinner,141,261

transient MR without RF field pulses: fast field switching, Sloop, Lin,
Ackerman,139,60

adiofrequency coils
error-tolerant Litz coils for NMR/MRI, Doty, Entzminger, and Hauck,140,

17
adiofrequency-driven dipolar recoupling

13C distance measurements inp-xylene/Dianin’s inclusion compound b
Zaborowski, Zimmermann, and Vega,136,47

adiofrequency field gradient NMR microscopy
maps of self-diffusion coefficients by, Valtier, Humbert, and Canet,141,7

adiofrequency field gradients
nuclear longitudinal relaxation time images by, Humbertet al., 138,164
adiofrequency field homogeneity
method for determiningB1 field inhomogeneity: bias estimation in hete

nuclear relaxation experiments, Guenneugues, Berthault, and De
136,118

adiofrequency homogeneity
methods for characterizing a decoupler channel using undetectable qu

coherences, Bendall and Skinner,139,175
adiofrequency pulse design
application of near-resonance solution to Bloch equations, Xu and

138,225
adiofrequency pulse trains
velocity selective, Norris and Schwarzbauer,137,231
adiofrequency time-domain EPR spectroscopy/imaging
high-speed data acquisition system and receiver configurations, Sub

nian et al., 137,379
analexin
internal dynamics in water and TFE: quantitative measurement of lon

dinal and transverse cross-relaxation rates, Malliavinet al., 140,189
andomized acquisition
for suppression of systematicF1 artifacts in 2D NMR, Bowyer, Swanso

and Morris,140,513
apid pulsing artifacts
in 2D NMR, randomized acquisition for suppression of, Bowyer, Swan

and Morris,140,513
apid scan stopped flow EPR
dielectric resonator-based, Sienkiewiczet al., 136,137
ARE
knee images using openable high-strength gradient set, Crozieret al., 139,

81
7Rb

salts, shift tensors characterized by 2D multiple-quantum NMR spe
copy, Medek and Frydman,138,298

spin diffusion, in ferroelectric RbH2PO4 studied by 2D exchange NMR
Cereghetti and Kind,138,12

bH2PO4

ferroelectric,87Rb spin diffusion studied by 2D exchange NMR, Ceregh
and Kind,138,12

ecoupling methods
recoupled polarization transfer heteronuclear1H–13C multiple-quantum cor

relation in solids under ultra-fast MAS, Saalwa¨chter, Graf, and Spies
140,471

ecoupling sequence
C7, spin counting with fast MAS based on, Geenet al., 138,167
EDOR

13C–27Al, for detection of13C–27Al dipolar interactions in solids, comparis
with TRAPDOR, van Wu¨llen and Kalwei,139,250

deuterium, principles and applications for distance measurements, Set

al., 138,54
f

ux,

tum

n,

a-

u-

,

s-

i

distances from heterospins to clusters of13C labels determined by, Schaef
137,272

and u-REDOR, comparison for measuring13C–2D dipolar interactions i
solids, Gullion,139,402

-REDOR
and REDOR, comparison for measuring13C–2D dipolar interactions i

solids, Gullion,139,402
eentrant resonator
tunable, with transverse orientation of electric field, forin vivo EPR spec

troscopy, Chzhanet al., 137,373
eference deconvolution
in frequency domain, Goez and Heun,136,69
efocusing
efficient, one-spin and two-spin interactions for NMR quantum comp

tion, Jones and Knill,141,322
elaxation (see alsoCross-relaxation; Spin-lattice relaxation; Spin–spin re

ation)
CSA/DD cross-correlated, comparison of 1D and 2D (unbiased) exper

tal methods for measuring, Batta, Ko¨vér, and Kowalewski,136,37
data, estimation of dynamic parameters from, using Lipari–Szabo m

free approach and Bayesian statistical methods, Andrec, Monte
and Levy,139,408

effects, in system of spin-1
2 nucleus coupled to quadrupolar spin subjecte

RF irradiation, Smith and Murali,136,27
heteronuclear, bias estimation: method for determiningB1 field inhomoge

neity, Guenneugues, Berthault, and Desvaux,136,118
in multipolar AX systems under spin locking conditions, Kaikkonen

Kowalewski,141,326
elaxation NMRI
selective imaging of biofilms in porous media by, Hoskinset al., 139,67
elaxation rate
multinuclear, of clay suspensions, Grandjean and Robert,138,43
NH and Ha backbone protons in proteins, measurement, Milletet al., 139,

434
elaxation time
rotating frame and longitudinal, measurement through fullyJ-decoupled

homonuclear spectra, Guenneauet al., 140,250
and state of water in gelatin gels, Vackier, Hills, and Rutledge,138,36
in unresolved NMR spectra, SPORT-NMR software for, Geppi and F

137,177
esidual dipolar coupling

13Ca–1Ha, in 15N/13C-labeled proteins,JCH-modulated 2D (HACACO)NH
pulse scheme for quantitative measurement, Hitchens, McCallum
Rule,140,281

in crosslinked elastomers,1H NMR imaging, Schneider, Demco, and B¨-
mich, 140,432

HN–Ha, measurement in proteins, Caiet al., 139,451
order matrix analysis using singular value decomposition, Losoncziet al.,

138,334
esin
peptide bound to, under MAS, origin of residual NMR linewidth of, Elba

et al., 136,127
esolution
in high-field echo planar microscopy, Peters and Bowtell,137,196
esolution enhancement
in 13C and 15N magic-angle turning experiments with TPPM decoupl

McGeorge, Alderman, and Grant,137,138
esonance assignment (see alsoAssignment)
determination of multiplef-torsion angles in proteins by selective a

extensive13C labeling and 2D solid-state NMR, Hong,139,389
photoactive yellow protein photointermediates, NMR experiments for

binstennet al., 137,443
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sensitivity-enhanced sim-CT HMQC PFG-HBHA(CO)NH and P
CBCA(CO)NH triple-resonance experiments, Swapna and Monte
137,437

triple-resonance experiments for correlation of H5 and exchangeable p
idine base hydrogens in13C, 15N-labeled RNA, Wo¨hnertet al.,139,430

esonance structure
multiple-frequency, high-field DNP and ENDOR with, Weiset al.,140,293

esonant frequency
300 to 900 MHz, in constant microwave field, EDMR signal intensity

Satoet al., 139,422
esonator
for high-field DNP and ENDOR: novel multiple-frequency resonance s

ture, Weiset al., 140,293
RF, and openable high-strength gradient set, for orthopedic MRI, Crozet

al., 139,81
tunable reentrant, with transverse orientation of electric field, forin vivo

EPR spectroscopy, Chzhanet al., 137,373
estricted diffusion
under generalized gradient waveforms, spin echo analysis: porous

Codd and Callaghan,137,358
MRI edge enhancement as diffusive discord of spin phase stru

Stepišnik et al., 137,154
permeability coefficients from NMRq-space data: models with uneve

spaced semipermeable parallel membranes, Kuchel and Durran139,
258

theory of spin echo in restricted geometries under stepwise gradient
sequence, Barzykin,139,342

etinal
13C-labeled, anomalous rotational resonance spectra in MAS NMR, H

et al., 140,379
FDR

13C distance measurements inp-xylene/Dianin’s inclusion compound b
Zaborowski, Zimmermann, and Vega,136,47

ibonucleotide reductase
E. coli, tyrosyl radical of, pulsed ENDOR at 140 GHz, Bennatiet al., 138,

232
NA

13C, 15N-labeled, triple-resonance experiments for correlation of H5
exchangeable pyrimidine base hydrogens in, Wo¨hnert et al., 139,
430

OESY
off-resonance, tilt angle dependence of cross-relaxation in, Cutting, G

and Bodenhausen,138,326
3D 15N-edited HMQC and HSQC, signal enhancement using 45° w

flipback, Gruschus and Ferretti,140,451
otating frame
proton spin magnetization in, spectroscopy from: study of small tunn

splitting, Damyanovich, Peternelj, and Pintar,140,9
otating-frame NQR
phase-modulated, for spatial encoding, Casanova, Robert, and Pusio141,

62
otating-frame Overhauser effect spectroscopy (seeROESY)
otating solids
efficient spectral simulations in NMR:g-COMPUTE, Hohwyet al.,136,6
otational echo double resonance (seeREDOR)
otational resonance
anomalous spectra, in MAS NMR, Helmleet al., 140,379
constant-time, for solid-state NMR distance measurements on large b

ecules, Balazs and Thompson,139,371
MAS NMR lineshapes of four-13C-spin system, magnitudes and orientati

of interaction tensors determined from, Dusold, Maisel, and Se
141,78
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d,

S

aponite
and laponite, suspensions,7Li double-quantum filtered NMR and multin

clear relaxation rates, Grandjean and Robert,138,43
BM theory
paramagnetic relaxation enhancement of low-symmetry complexes fo

tron spin quantum numberS 5 5
2, Strandberg and Westlund,137,333

calar interactions
and dipolar interactions, role in paramagnetic effects on nuclear relax

in enzyme-bound Co(II)–adenine nucleotide complexes, Ray, J
and Nageswara Rao,136,130

calar measures
used in MR diffusion tensor imaging, comparison, Bahn,139,1

3CT (seeSpin-state-selective coherence transfer)
3E (seeSpin-state-selective excitation)
EFT
and APT, modifications, and ORSAT:13C signal assignment, Beckman

Dietrich, and Radeglia,137,132
elective excitation
offset profiles of selective pulses in isotopically labeled macromolec

Eykyn, Ghose, and Bodenhausen,136,211
proton signals in NMR of isotopically labeled macromolecules, Pelup

Chiarparin, and Bodenhausen,138,178
elective heteronuclear cross polarization
selective excitation of proton signals in NMR of isotopically labeled m

romolecules, Pelupessy, Chiarparin, and Bodenhausen,138,178
elective heteronuclearJ cross polarization
mixing sequences for: PRAWN, Chandrakumar and Kimmich,137,100

elective NOE
identification of spin diffusion pathways in isotopically labeled biom

ecules, Eykyn, Fru¨h, and Bodenhausen,138,330
elective polarization

13C, in lipid bilayer-bound polypeptide by solid-state NMR, Tian, Fu,
Cross,139,377

elective pulses
band-selective HSQC and HMBC experiments using excitation scu

and PFGSE, Gailletet al., 139,454
in isotopically labeled macromolecules, offset profiles of, Eykyn, Gh

and Bodenhausen,136,211
elective spin inversion
asymmetric adiabatic pulses for NH selection, Hwang, van Zijl, and

wood,138,173
elf-correcting distance geometry
based NOAH/DIAMOD programs, automated 2D NOESY assignmen

structure calculation of crambin with, Xuet al., 136,76
elf-diffusion coefficients
maps, by RF field gradient NMR microscopy, Valtier, Humbert, and C

141,7
elf-diffusion imaging
by spin echo in Earth’s magnetic field, Mohoricˇ et al., 136,22

ensitivity
and sign discrimination and isotropic mixing, in solid-state wideline he

nuclear correlation experiments, Oliver and Titman,140,235
ensitivity-enhanced HSQC
artifacts in, Turner, Connolly, and Stern,137,281

ensitivity enhancement
observation of long-range small-molecule NOEs using, Van, Smith

Shaka,141,191
transverse relaxation-optimized spectroscopy, Rance, Loria, and P

136,92
equential rephasing
by pulsed-field gradients, time correlations in fluid transport obtaine

Stapf, Damion, and Packer,137,316
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hell eggs
application of low-frequency1H NMR external unit for analysis of larg

foodstuff samples, Capozziet al., 138,277
hort echo time

1H NMR spectra of rat brain,in vivo quantification of 18 metabolite
Pfeufferet al., 141,104

9Si
triphenylsilane, CSA/DD cross-correlated relaxation measurements,

parison of 1D and 2D (unbiased) experimental methods for, B
Kövér, and Kowalewski,136,37

idebands
residual, elimination in BEST homonuclear adiabatic decoupling for13C-

and 15N-double-labeled proteins, Zhang and Gorenstein,138,281
ideband separation
and 139La NMR application: multiple-rotor-cycle QPASS pulse sequen

Aurentzet al., 138,320
ide chain
sites, of amino acids and peptides, application of 2D and 3D1H/13C

PISEMA experiments, Gu and Opella,140,340
ide-chain dynamics
nitroxide, in spin-labeled helix-forming peptide, by high-frequency E

Bennatiet al., 139,281
ign
heteronuclear coupling constants in transition metal complexes, me

ment, Otting, Soler, and Messerle,137,413; erratum,139,186
ignal enhancement
using 45° water flipback, for 3D15N-edited ROESY and NOESY HMQ

and HSQC, Gruschus and Ferretti,140,451
ignal increase
functional MR imaging of human brain using FLASH, effects of imag

parameters, Preibisch and Haase,140,162
ignal intensity
in FLASH-EPI-Hybrid sequences, Hillenbrandet al., 139,74

ignal leakage
unwanted, in excitation sculpting with single axis gradients, Jerschow137,

206
ignal-to-noise ratio
absolute EPR spin-echo and noise intensities, Rinardet al., 140,69
EPR, frequency dependence, Rinardet al., 140,218
in FLASH-EPI-Hybrid sequences: signal intensities, Hillenbrandet al.,139,

74
ignal selection
in high-resolution NMR by pulsed-field gradients

design of gradient pulse sequences, Thomaset al., 137,10
geometrical analysis, Mitschang,137,1

ign discrimination
and sensitivity and isotropic mixing, in solid-state wideline heteronu

correlation experiments, Oliver and Titman,140,235
imulated annealing
fast optimization of biplanar gradient coil set, Tomasiet al., 140,325

imulation
EPR spectra of spin labels in liquids

experimental, Robinson, Mailer, and Reese,138,210
theory and data analysis, Robinson, Mailer, and Reese,138,199

exact product operator evolution of weakly coupled spin-1
2 ImSn systems

during arbitrary RF irradiation of I spins, Skinner and Bendall,141,271
magnetic resonance static powder lineshapes, Ponti,138,288
numerical

analysis ofJ coupling-induced fat suppression in DIET imaging, Sta
et al., 136,143

density matrix, of effects ofJ coupling in spin-echo and fast spin-ec

imaging, Stableset al., 140,305
m-
a,

,

,

re-

r

one- and two-dimensional spectra, pulsed-field gradients in, Meresiet al.,
137,186

polycrystalline EPR spectrum, Misra,137,83
imultaneous constant-time period
sensitivity-enhanced HMQC PFG-HBHA(CO)NH and PFG-CBCA(CO)

triple-resonance experiments, Swapna and Montelione,137,437
ingle-point ramped imaging withT1 enhancement (SPRITE) MRI
gases, Pradoet al., 137,324
with prepared magnetization and centrick-space sampling, Mastikhinet al.,

136,159
ingle-shot diffusion measurement
in laser-polarized gas, Peledet al., 140,320

ingle-shot experiments
for acquisition of coherence-transfer functions in real time, Luy and Gl

138,187
ingle-shot imaging
LSI, using stimulated echoes, Finsterbusch and Frahm,137,144

ingle-turn coil
electrically detected magnetic resonance signal intensities at resona

quencies from 300 to 900 MHz in constant microwave field, Satoet al.,
139,422

ingular-value decomposition
order matrix analysis of residual dipolar couplings using, Losoncziet al.,

138,334
inusoidal gradient
magic echo solid-state NMR imaging without rapidly switchable field

dient, Matsuiet al., 138,220
ite exchange
slow site exchange processes in solution NMR: continuous Gaussia

change model, Schurret al., 140,404
keletal muscle
creatine resonances in1H MR spectra of, effect of exercise (human), Kr

et al., 137,350
lactate in, anisotropic orientation observed by dipolar coupling in1H NMR,

Asllani et al., 139,213
kewness
invariant and orthonormal scalar measures derived from MR diffu

tensor imaging, Bahn,141,68
laved pulses
evaluation for study of protein hydration, Bornet, Guerlesquin, and P

138,107
LOOP
beyond k-space: spectral localization using higher-order gradients,

mann, Rommel, and von Kienlin,141,197
low chemical exchange
in NMR, selective injection of magnetization by, Boulat, Epstein,

Rance,138,268
19Sn

chemical shift thermometer Sm2Sn2O7, in temperature calibration und
ultrafast MAS conditions, Langeret al., 138,182

odium
ions, in ordered environments in biological systems, analysis of23Na NMR

spectra, Kemp-Harper, Wickstead, and Wimperis,140,351
triple-quantum-filtered twisted projection sodium MRI of human artic

cartilagein vivo, Borthakuret al., 141,286
odium chloride
changes in ionic concentrations during dissolving of, monitoring with

current density imaging, Beravs, Demsˇar, and Demsar,137,253
oftware
spreadsheet, lineshape calculations on, Mayer,138,1

olids
13C–27Al dipolar interactions in,13C–27Al TRAPDOR and REDOR exper

ments for detection of, van Wu¨llen and Kalwei,139,250
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magnetically dilute, S5 1
2 molecular species in, electron spin lattice re

ation rates at temperatures 10–300 K, Zhouet al., 139,165
polymers,T2r-contrasted NMR images, De Lucaet al., 139,126
rotating, efficient spectral simulations in NMR:g-COMPUTE, Hohwyet

al., 136,6
olid-state NMR
accuracy of distance measurements in, Hodgkinson and Emsley,139,46
13C selective polarization and spin diffusion in lipid bilayer-bound polyp

tide by, Tian, Fu, and Cross,139,377
dipolar INADEQUATE, with large double-quantum spectral width, Ho

136,86
distance measurements on large biomolecules, practical methods: co

time rotational resonance, Balazs and Thompson,139,371
19F magic-angle-turning experiments with multiple-pulse homonuclea

coupling, Hughes, Brouwer, and Harris,138,256
homonuclear two spin-1

2 system, analysis of dipolar coupling-mediated
herence transfer in, Taylor and Ramamoorthy,141,18

INADEQUATE-CR experiments, Verel, van Beek, and Meier,140,300
membrane-associated peptides, lanthanide chelates as bilayer alig

tools in, Prosseret al., 141,256
multipulse, on static and oriented systems, structural parameters fro19F

homonuclear dipolar couplings by, Grage and Ulrich,138,98
narrowband excitation of2H powder pattern and application to2H 1D

exchange sample-turning NMR, Reichertet al.n,139,308
off-resonance multiple-pulse dynamics: revised coherent averaging

analysis, Cho,141,164
3PbO–2P2O5 glass, in analysis of chemical bonding of lead via isotropi

anisotropic correlation: PASS shifted echo, Fayonet al., 137,116
quadrupolar and chemical shift tensors characterized by 2D multiple-

tum NMR spectroscopy, Medek and Frydman,138,298
selection rules for multiple-quantum NMR excitation, Tycko,139,302
three-dimensional13C shift/1H–15N coupling/15N shift NMR correlation

spectroscopy, Gu and Opella,138,193
two-dimensional

[1-15N]-29-deoxyguanosine, magnitudes and orientations of15N chemica
shift determined on polycrystalline sample by, Loriganet al.,140,315

and selective and extensive13C labeling, in determination of multip
f-torsion angles in proteins, Hong,139,389

two- and three-dimensional1H/13C PISEMA experiments and application
backbone and side chain sites of amino acids and peptides, G
Opella,140,340

olid-state NMR correlation spectroscopy
multidimensional, experimental aspects, Ramamoorthy, Wu, and O

140,131
olid-state NMR imaging
magic echo, without rapidly switchable field gradient, Matsuiet al.,138,220

olution NMR
slow site exchange processes: continuous Gaussian exchange model

et al., 140,404
olution structure
determination: observation of long-range small-molecule NOEs using

sitivity enhancement scheme, Van, Smith, and Shaka,141,191
olvent dependence
spin-echo dephasing for chromium(V) and vanadyl complexes in g

solution, Eaton and Eaton,136,63
olvent suppression
finite impulse response filter design for accurate quantification of1H spectra

Sundinet al., 139,189
ORC sequence
feedback optimization of offset frequency, Blauch, Schiano, and Gins

139,139
feedback optimization of pulse width, Schianoet al., 140,84
-

ant-

-

ent

ry

n-

nd

la,

hurr

n-

sy

g,

patial encoding
phase-modulated rotating frame NQR techniques for, Casanova, Robe

Pusiol,141,62
patially localized NMR spectroscopy
stimulated anti-echo selection in, Zhu and Smith,136,1

patial resolution spectroscopy
simultaneous micromechanical and electromagnetic detection in EPR

zettaet al., 141,148
pectral analysis
bilinear Bayesian spectral decomposition, Ochset al., 137,161

pectral fitting
NMR spectra, using alternating optimization method witha priori knowl-

edge, Biet al., 140,108
pectral localization with optimal pointspread function
beyond k-space: spectral localization using higher-order gradients,

mann, Rommel, and von Kienlin,141,197
pectral simulation
efficient, in NMR of rotating solids:g-COMPUTE, Hohwyet al., 136,6
incorporating gradient coherence selection, Younget al., 140,146
magnetic resonance static powder lineshapes, Ponti,138,288

pectrometer
transient MR without RF field pulses: fast field switching, Sloop, Lin,

Ackerman,139,60
pherical code
quantitative assessment: simulation of MR static powder lineshapes,

138,288
pin coherence relaxation
in rotating frame, as microscopy parameter for strongly coupled spin

tems, De Lucaet al., 139,126
pin concentration
in possible ESR dosimeter: electron spin echo study of X-irradiated a

nium tartrate, Brustolon, Zoleo, and Lund,137,389
pin counting
with fast MAS, Geenet al., 138,167

pin diffusion
attenuation of cross-peak intensities in QUIET–BIRD–NOESY, Cutting

Bodenhausen,140,289
13C, in lipid bilayer-bound polypeptide, by solid-state NMR, Tian, Fu,

Cross,139,377
effects, measuring long-range nuclear Overhauser enhancements f

Harris et al., 140,504
1H, and reduced13C exchange, combined 4D experiment for determin

length scale of dynamic heterogeneities, Trachtet al., 140,460
high-order mechanisms, in19F 2D NMR of oxyfluorides, Du, Levitt, an

Grey,140,242
in liquid-state NMR, experimental control: comparison of methods, Bo

139,354
pathways, identification in isotopically labeled biomolecules, Eykyn, F¨h,

and Bodenhausen,138,330
and quantitative measurement of longitudinal and transverse cross

ation rates, Malliavinet al., 140,189
87Rb, in ferroelectric RbH2PO4 studied by 2D exchange NMR, Ceregh

and Kind,138,12
removing effects of, in solid-state wideline heteronuclear correlation e

iments, Oliver and Titman,140,235
pin echo
conditions for exponential time-cubed echo delays, Pfitsch, McDowell

Conradi,139,364
in Earth’s magnetic field, self-diffusion imaging by, Mohoricˇ et al.,136,22
efficient refocusing of one-spin and two-spin interactions for NMR quan

computation, Jones and Knill,141,322
MRI edge enhancement as diffusive discord of spin phase stru
Stepišnik et al., 137,154
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theory of, in restricted geometries under stepwise gradient pulse seq
Barzykin,139,342

pin-echo analysis
restricted diffusion under generalized gradient waveforms: porous m

Codd and Callaghan,137,358
pin-echo decay
and slow site exchange processes in solution NMR, Schurret al., 140,404

pin-echo dephasing
for chromium(V) and vanadyl complexes in glassy solution, solvent

temperature dependence, Eaton and Eaton,136,63
pin-echo imaging
effects ofJ coupling, density matrix simulations, Stableset al., 140,305

pin exchange
2H 1D exchange sample-turning NMR, application of narrowband excit

of 2H powder pattern, Reichertet al., 139,308
at the magic angle, multidimensional solid-state NMR experiments i

porating, experimental aspects, Ramamoorthy, Wu, and Opella140,
131

pin Hamiltonian
numerical diagonalization of, modeling EPR powder spectra using, M

and Bonnin,136,176
parameters, from polycrystalline EPR spectrum, evaluation, Misra,140,179

pin labels
in liquids, linewidth analysis

experimental, Robinson, Mailer, and Reese,138,210
theory and data analysis, Robinson, Mailer, and Reese,138,199

nitroxide, helix-forming peptide labeled with, nitroxide side-chain dynam
by high-frequency EPR, Bennatiet al., 139,281

pin-lattice relaxation
in enzyme-bound Co(II)–adenine nucleotide complexes, paramagne

fects: role of dipolar and scalar interactions, Ray, Jarori, and N
wara Rao,136,130

images, by RF field gradients, Humbertet al., 138,164
7Li, evidence for competition between Na1 and Li1 for unsealed an

cytoskeleton-depleted RBC membrane, Srinivasanet al., 140,206
measurement through fullyJ-decoupled homonuclear spectra, Guenneaet

al., 140,250
selective imaging of biofilms in porous media, Hoskinset al., 139,67
129Xe in blood, and role of oxygenation, Albertet al., 140,264

pin locking
NMR relaxation in multipolar AX systems under, Kaikkonen and

walewski,141,326
pin magnetization
proton, in rotating frame, spectroscopy from: study of small tunne

splitting, Damyanovich, Peternelj, and Pintar,140,9
pinning-sideband patterns
in recoupled polarization transfer heteronuclear1H–13C multiple-quantum

correlation in solids under ultra-fast MAS, Saalwa¨chter, Graf, an
Spiess,140,471

pin phase structure
MRI edge enhancement as diffusive discord of, Stepisˇnik et al., 137,154

pin probes
high-resolution magnetic relaxation dispersion measurements using

magnet system, Wagneret al., 140,172
pin relaxation
in enzyme-bound Co(II)–adenine nucleotide complexes, paramagne

fects: role of dipolar and scalar interactions, Ray, Jarori, and N
wara Rao,136,130

pins
four coupled spins12 under isotropic mixing conditions, analytical polari

tion transfer functions for, Luy, Schedletzky, and Glaser,138,19
I 5 1

2

coupled to quadruolar nuclei in liquids, line narrowing: effects of w
decoupling fields, Bendel and Baram,141,121
ce,

ia,

d

n

r-

in

s

ef-
s-

g

al-

ef-
s-

nuclear quadrupole resonance, calculations of multipulse sequen
Odin, 141,239

pin–spin coupling (see J-coupling)
pin–spin relaxation
conditions for exponential time-cubed echo delays, Pfitsch, McDowell

Conradi,139,364
in rotating frame, as microscopy parameter for strongly coupled spin

tems, De Lucaet al., 139,126
selective imaging of biofilms in porous media, Hoskinset al., 139,67
susceptibility-induced shortening, corrected equations for, Gillis, Roch

Brooks,137,402
pin-state-selective coherence transfer

13C natural abundance experiments for measurement ofJ-coupling constant
between13Ca or 1Ha and other protons in protein, Sørensen, Meiss
and Sørensen,137,237

efficiency, role in design of TROSY-type multidimensional NMR exp
ments, Meissner and Sørensen,139,439

pulse sequences for measurement of one-bond15N–1H coupling constants i
protein backbone, Lercheet al., 140,259

suppression of diagonal peaks in TROSY-type1H NMR NOESY spectra o
15N-labeled proteins, Meissner and Sørensen,140,499

pin-state-selective excitation
13C natural abundance experiments for measurement ofJ-coupling constant

between13Ca or 1Ha and other protons in protein, Sørensen, Meiss
and Sørensen,137,237

suppression of diagonal peaks in TROSY-type1H NMR NOESY spectra o
15N-labeled proteins, Meissner and Sørensen,140,499

pin-state-selective filters
double-/zero-quantum 2D NMR spectra simplified by, in measureme

homonuclear2J-couplings, Permiet al., 139,273
measurement of1JNC9 and 2JHNC9 couplings from 2D correlation spectru

Permiet al., 140,32
pin-state-selective time-proportional phase incrementation (S3 TPPI)
optimization of 3D HCCH TROSY-type NMR correlation of aroma

1H–13C groups in proteins, Meissner and Sørensen,139,447
suppression of heteronuclear coupling constants in multidimensional N

Schulte-Herbru¨ggenet al., 139,443
pin systems
four-13C-spin system, interaction tensors determined from rotational

nance MAS NMR lineshapes of, magnitudes and orientations, Du
Maisel, and Sebald,141,78

general AMX, under isotropic mixing, analytical coherence-transfer f
tions for, Schedletzky and Glaser,123A, 174; erratum,136,134

homonuclear two spin-1
2 solid-state, analysis of dipolar coupling-media

coherence transfer in, Taylor and Ramamoorthy,141,18
multipolar AX, under spin locking conditions, NMR relaxation

Kaikkonen and Kowalewski,141,326
spin-12 nucleus coupled to quadrupolar spin subjected to RF irradia

relaxation effects in, Smith and Murali,136,27
spin-52, high-resolution heteronuclear correlation spectrum, Chan,140,487
two-spin, construction and implementation of NMR quantum logic gate

Priceet al., 140,371
weakly coupled spin-1

2 ImSn systems, exact product operator evolution du
arbitrary RF irradiation

of I spins, Skinner and Bendall,141,271
of one spin:J pulses for multiplet-selective NMR, Bendall and Skinn

141,261
pin thermodynamics
based analysis of cross-polarization dynamics between19F and 1H, Ando,

Harris, and Reinsberg,141,91
piral MRI
gradient design, simple reliable solutions for, Salustri, Yang, and Gl

140,347
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plitting
small tunneling splitting: spectroscopy from proton spin magnetizatio

rotating frame, Damyanovich, Peternelj, and Pintar,140,9
PORT-NMR software
for determination of relaxation times in unresolved NMR spectra, Gepp

Forte,137,177
preadsheet software
lineshape calculations on, Mayer,138,1

PRITE (single-point ramped imaging withT1 enhancement) MRI
gases, Pradoet al., 137,324
with prepared magnetization and centrick-space sampling, Mastikhinet al.,

136,159
tatic powder lineshape
simulation, Ponti,138,288

TEAM
spectral simulations incorporating gradient coherence selection, Youet

al., 140,146
timulated anti-echo
selection, in spatially localized NMR spectroscopy, Zhu and Smith,136,1

timulated echo
displacement encoding with, in cardiac functional MRI: DENSE, Aletraet

al., 137,247
fast-DENSE high-resolution strain analysis of human heart, Aletras,

ban, and Wen,140,41
SE-enhanced double-quantum filter, simultaneous lactate editing and

vation of other metabolites using, Lei and Peeling,137,215
single-shot line scan imaging using, Finsterbusch and Frahm,137,144

timulated echo acquisition mode (STEAM)
stimulated anti-echo selection in spatially localized NMR spectroscopy

and Smith,136,1
tone’s perturbation theory
and configuration interaction,g-matrix based on, Liet al., 138,74

topped-flow EPR
rapid scan, dielectric resonator-based, Sienkiewiczet al., 136,137

3 TPPI (seeSpin-state-selective time-proportional phase incrementation
train analysis
high-resolution, of human heart, with fast-DENSE, Aletras, Balaban

Wen,140,41
tray field imaging
high-gradient permanent magnet for profiling of planar films and coat

Glover et al., 139,90
troke
murine focal cerebral ischemia models, application of high-resolution

angiography of mouse brain, Beckmann, Stirnimann, and Boch
140,442

trong coupling
ABX strong coupling signals, suppression in heteronuclear scalar and

lar correlation spectra, Ko¨vér and Batta,138,89
spin systems with, spin coherence relaxation in rotating frame as micro

parameter for, De Lucaet al., 139,126
trong off-resonant comb sequence
feedback optimization of offset frequency, Blauch, Schiano, and Gins

139,139
feedback optimization of pulse width, Schianoet al., 140,84

tructural relationships
macromolecular ligands, mapping approach: theoretical analysis of

ligand Overhauser effect, London,141,301
tructure
crambin, calculation with self-correcting distance gemometry-based NO

DIAMOD programs, Xuet al., 136,76
2D { 31P} spin-echo-difference constant-time [13C, 1H] HMQC experimen

for simultaneous determination of3JH39P and 3JC49P in 13C-labeled nu
cleic acids and protein complexes, Szyperskiet al., 140,491
n

d

a-

er-

u

d

s,

n,

o-

py

g,

r-

/

dual processing of 2D exchange data in MAS NMR of solids, Tycko
Berger,141,141

mixed proteins in biological buffer solutions, capillary array electropho
NMR study, Heet al., 141,355

ulfur hexafluoride
19F, gas MRI: single-point ramped imaging withT1 enhancement (SPRITE

Pradoet al., 137,324
uperparamagnetic particles
susceptibility-inducedT2 shortening due to, corrected equations for, Gi

Roch, and Brooks,137,402
uppression
diagonal peak, in TROSY-type1H NMR NOESY spectra of15N-labeled

proteins, Meissner and Sørensen,140,499
fat, J coupling-induced, in DIET imaging, Stableset al., 136,143
macromolecule resonances in short-echo-time1H NMR spectroscopy o

human brain, application of multiple inversion recovery, Knight-Sc
140,228

radiation damping: signal enhancement using 45° water flipback fo
15N-edited ROESY and NOESY HMQC and HSQC, Gruschus
Ferretti,140,451

solvent: finite impulse response filter design for accurate quantification1H
spectra, Sundinet al., 139,189

systematicF1 artifacts in 2D NMR, randomized acquisition for, Bowy
Swanson, and Morris,140,513

urface charge
method for computing induced magnetic field in trabecular bone, evalu

Hwang and Wehrli,139,35
urface-sensitive imaging
Xenon-131, of aerogels in liquid xenon near critical point, Pavlovskaet

al., 137,258
usceptibility-induced relaxation
T2, corrected equations for, Gillis, Roch, and Brooks,137,402

ynchronous nutation
selective injection of magnetization by slow chemical exchange in N

Boulat, Epstein, and Rance,138,268

T

1 (seeSpin-lattice relaxation)

2 (seeSpin–spin relaxation)
*2
T*2-weighted image contrast, magnetic susceptibility artifacts in, micr

aging at 14 T using GESEPI for removal of, Yanget al., 141,1
AM radical
water doped with,1H DNP at 1.4 T, Wind and Ardenkjær-Larsen,141,347

arget field method
design of magic angle gradient coils, Barbara and Bronnimann,140,285

emperature calibration
under ultrafast MAS conditions, Langeret al., 138,182

emperature dependence
electron spin lattice relaxation rates for S5 1

2 molecular species in glas
matrices or magnetically dilute solids between 10 and 300 K, Zhet
al., 139,165

spin-echo dephasing for chromium(V) and vanadyl complexes in g
solution, Eaton and Eaton,136,63

emperature imaging
and convection measurement, in liquid samples, Loening and Keeler139,

334
emperature variation
systematicF1 artifacts in 2D NMR from, randomized acquisition for su

pression of, Bowyer, Swanson, and Morris,140,513
endon

23Na NMR spectra (pig), Kemp-Harper, Wickstead, and Wimperis,140,351
water molecules in, dipolar interactions and dynamic processes,1 2
H and H
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homonuclear and heteronuclear MQF NMR study (bovine), Eliav
Navon,137,295

ensor operators
generation of operator equivalents and calculation of matrix elem

Ryabov,140,141
-Terphenyl
crystals, triplet state of pentacene in, dynamic nuclear polarization in p

ENDOR, Kouskovet al., 137,25
hree-dimensional NMR

13C shift/1H–15N coupling/15N shift solid-state NMR correlation spectro
copy, Gu and Opella,138,193

1H/13C PISEMA experiments and application to backbone and side
sites of amino acids and peptides, Gu and Opella,140,340

15N-edited ROESY and NOESY HMQC and HSQC, signal enhance
using 45° water flipback for, Gruschus and Ferretti,140,451

D-NOESY–HSQC
13C or 15N edited spectra, using back-calculated and experimental sp

computer-assisted assignment by, Go¨rler et al., 137,39
hrough-bond correlation
thymine resonances in13C-labeled DNA oligonucleotides, HCCCH expe

ment for, Sklena´ř, Masse, and Feigon,137,345
hymine
resonances in13C-labeled DNA oligonucleotides, HCCCH experiment

through-bond correlation of, Sklena´ř, Masse, and Feigon,137,345
i 31 center
large-magnitude high-spin nuclear parameters in, from X-band EPR

surements at 10 K, Tennant and Claridge,137,122
ilt angle
dependence of cross-relaxation in off-resonance ROESY on, Cu

Ghose, and Bodenhausen,138,326
ilting
active-coupling-pattern, pure-phase homonuclearJ-modulated HMQC with

for determination of homonuclear coupling constants, Koz´miński, 141,
185

ime correlations
in fluid transport, obtained by sequential rephasing gradient pulses,

Damion, and Packer,137,316
ime-cubed echo delays
exponential, conditions for, Pfitsch, McDowell, and Conradi,139,364

ime domain
time-domain quantification of series of biomedical MR spectroscopy

nals, Vanhammeet al., 140,120
ime-domain EPR spectroscopy/imaging
RF, high-speed data acquisition system and receiver configurations,

manianet al., 137,379
ime-domain NMR
relaxation study of state of water in gelatin gels, Vackier, Hills,

Rutledge,138,36
spectral fitting using alternating optimization method witha priori knowl-

edge, Biet al., 140,108
ime-reversal symmetry
derivation of selection rules for multiple-quantum NMR excitation in so

from, Tycko,139,302

1 noise
incoherent, conversion of coherent artifacts into: randomized acquisitio

suppression of artifacts in 2D NMR, Bowyer, Swanson, and Mo
140,513

OCSY
analytical polarization transfer functions for four coupled spins1

2 under
isotropic mixing conditions, Luy, Schedletzky, and Glaser,138,19

HCCCH experiment for through-bond correlation of thymine resonanc
13C-labeled DNA oligonucleotides, Sklena´ř, Masse, and Feigon,137,
345

PFG-v
1-filtered, Xu, Zhang, and Evans,138,127
d

s,

ed

in

nt

ra,

a-

g,

pf,

-

ra-

or
,

in

selective excitation of proton signals in isotopically labeled macrom
cules, Pelupessy, Chiarparin, and Bodenhausen,138,178

simplified multiplet pattern HSQC-TOCSY for determination of long-ra
heteronuclear coupling constants, Koz´miński, 137,408

single-shot experiments for acquisition of coherence-transfer functio
real time, Luy and Glaser,138,187

orsion angles
3J(H39i, Pi11) and 3J(H59i/50i, Pi) coupling constants in13C-labeled nuclei

acids, determination using CT-HMQC, Huet al., 139,181
multiple f-torsion angles in proteins, determination by selective and e

sive 13C labeling and 2D solid-state NMR, Hong,139,389
OSS
magic-angle spinning NMR spectroscopy with composite pulses, Le

Heise, and Ramachandran,139,382
otal correlation spectroscopy (seeTOCSY)
PPM decoupling

13C and 15N magic-angle turning with, resolution enhancement in,
George, Alderman, and Grant,137,138

ransfer of populations in double resonance (seeTRAPDOR)
ransition metal centers
application of W-band pulsed ENDOR spectrometer, Gromovet al.,139,8

ransition metal complexes
magnitude and sign of heteronuclear coupling constants in, measur

Otting, Soler, and Messerle,137,413; erratum,139,186
S 5 1

2, in glassy matrices or magnetically dilute solids, electron spin la
relaxation rates at temperatures 10–300 K, Zhouet al., 139,165

ransverse cross relaxation
1H, in 1H–15N correlated1H CPMG experiments, Ishima, Louis, and T

chia,137,289
ransversely oriented electric field
tunable reentrant resonator with, forin vivo EPR spectroscopy, Chzhanet

al., 137,373
ransverse relaxation (seeSpin–spin relaxation)
ransverse relaxation-optimized spectroscopy (seeTROSY)
RAPDOR

13C–27Al, for detection of13C–27Al dipolar interactions in solids, comparis
with REDOR, van Wu¨llen and Kalwei,139,250

rehalose
CSA/DD cross-correlated relaxation measurements, comparison of 1

2D (unbiased) experimental methods for, Batta, Ko¨vér, and Ko-
walewski,136,37

riarylmethyl radical
water doped with,1H DNP at 1.4 T, Wind and Ardenkjær-Larsen,141,347

rifluoroethanol
and water, internal dynamics of ranalexin: quantitative measureme

longitudinal and transverse cross-relaxation rates, Malliavinet al.,140,
189

-Trifluoromethylphenyl[1,2-13C2]acetate
19F–13C distances, REDOR-determined, Schaefer,137,272

riose-phosphate isomerase
yeast, transverse relaxation-optimized gradient-enhanced triple-reso

NMR spectroscopy, Loria, Rance, and Palmer,141,180
riphenylsilane
CSA/DD cross-correlated relaxation measurements, comparison of 1

2D (unbiased) experimental methods for, Batta, Ko¨vér, and Ko-
walewski,136,37

riple-quantum filter
for 1H NMR imaging of residual dipolar couplings in crosslinked e

tomers, Schneider, Demco, and Blu¨mich, 140,432
riple-quantum-filtered NMR

1H and2H homonuclear and heteronuclear, dipolar interactions and dyn
processes of water in tendon, Eliav and Navon,137,295

riple-quantum-filtered twisted projection sodium MRI

human articular cartilagein vivo, Borthakuret al., 141,286



T

ivity
eck

FG-

c-

, a

T
lsed

T
ling

e, a

2D

nsf

n

f

-

L

ica

T
n i

T
an

d

T
t
-

vitt

me
al-

cha

ed b

ne

er,

T
dient

T

T

e-

short

Piotto,

n

ent of

yrim-

A/DD

T
Mc-

T

U
u-

-

oden-

-

of,

t

, Cut-

usen,

i-

V
epen-

397CUMULATIVE SUBJECT INDEX
riple-resonance NMR
for correlation of H5 and exchangeable pyrimidine base hydrogens in13C,

15N-labeled RNA, Wo¨hnertet al., 139,430
multi-quantum HBHA(CBCACO)NH experiment with enhanced sensit

for partially deuterated samples, Gschwind, Kessler, and Gemm
137,285

MUSIC: amino acid type-selective1H–15N correlations, Schubertet al.,141,
34

sensitivity-enhanced sim-CT HMQC PFG-HBHA(CO)NH and P
CBCA(CO)NH, Swapna and Montelione,137,437

3D 13C shift/1H–15N coupling/15N shift solid-state NMR correlation spe
troscopy, Gu and Opella,138,193

transverse relaxation-optimized gradient-enhanced, Loria, Rance
Palmer,141,180

riplet state
pentacene inp-terphenyl crystals, dynamic nuclear polarization in pu

ENDOR, Kouskovet al., 137,25
ROSY
comparison with S3 TPPI HSQC: suppression of heteronuclear coup

constants in multidimensional NMR, Schulte-Herbru¨ggenet al., 139,
443

gradient-enhanced triple-resonance NMR spectroscopy, Loria, Ranc
Palmer,141,180

measurement of1JNC9 and 2JHNC9 couplings from spin-state-selective
correlation spectrum, Permiet al., 140,32

multidimensional NMR experiments, design of, role of coherence-tra
efficiency, Meissner and Sørensen,139,439

pulse sequences for measurement of one-bond15N–1H coupling constants i
protein backbone, Lercheet al., 140,259

sensitivity improvement, Rance, Loria, and Palmer,136,92
suppression of diagonal peaks in TROSY-type1H NMR NOESY spectra o

15N-labeled proteins, Meissner and Sørensen,140,499
three-dimensional HCCH, correlation of aromatic1H–13C groups in pro

teins, optimization, Meissner and Sørensen,139,447
-Tryptophan

1H15N two-spin order in, decorrelation, detection of intermolecular chem
exchange through, Skrynnikov and Ernst,137,276

unneling
small tunneling splitting: spectroscopy from proton spin magnetizatio

rotating frame, Damyanovich, Peternelj, and Pintar,140,9
wo-dimensional exchange NMR
dual processing of 2D exchange data in MAS NMR of solids, Tycko

Berger,141,141
87Rb spin diffusion in ferroelectric RbH2PO4 studied by, Cereghetti an

Kind, 138,12
spectra, acquiring under slow MAS, Ernst, Kentgens, and Meier,138,66

wo-dimensional NMR
2D { 31P} spin-echo-difference constant-time [13C, 1H] HMQC experimen

for simultaneous determination of3JH39P and 3JC49P in 13C-labeled nu
cleic acids and protein complexes, Szyperskiet al., 140,491

19F, of oxyfluorides, high-order spin diffusion mechanisms in, Du, Le
and Grey,140,242

(HACACO)NH: JCH-modulated pulse scheme for quantitative measure
of 13Ca–1Ha couplings in15N, 13C-labeled proteins, Hitchens, McC
lum, and Rule,140,281

1H/13C PISEMA experiments and application to backbone and side
sites of amino acids and peptides, Gu and Opella,140,340

high-temperature pulsed-field-gradient, of polymers, Liuet al., 140,482
multiple-quantum, quadrupolar and chemical shift tensors characteriz

Medek and Frydman,138,298
obtaining pure absorption 2DJ-spectra, Mutzenhardt, Guenneau, and Ca

141,312
15 15
solid-state, [1- N]-29-deoxyguanosine, magnitudes and orientations ofN
er,

nd

nd

er

l

n

d

,

nt

in

y,

t,

chemical shift determined on polycrystalline sample by, Loriganet al.,
140,315

suppression of systematicF1 artifacts, randomized acquisition for, Bowy
Swanson, and Morris,140,513

wo-dimensional propagators
time correlations in fluid transport obtained by sequential rephasing gra

pulses, Stapf, Damion, and Packer,137,316
wo-dimensional spectra
simulations, pulsed-field gradients in, Meresiet al., 137,186

wo-dimensional spectroscopy
accurate measurements of multiple-bond13C–1H coupling constants from

phase-sensitive 2D INEPT spectra, Ding,140,495
[15N, 1H] correlation spectrum, HN(a/b-COCA-J) experiment for measur

ment of 1JC9Ca couplings from, Permi et al.,141,44
phase-sensitive: composite PFGs with refocused chemical shifts and

recovery time, Hu and Shaka,136,54
protein hydration study using slaved pulses, Bornet, Guerlesquin, and

138,107
separation of2H MAS NMR spectra, Kristensenet al., 139,314
solid-state NMR, and selective and extensive13C labeling, in determinatio

of multiple f-torsion angles in proteins, Hong,139,389
spin-state selective double-/zero-quantum 2D NMR spectra, measurem

homonuclear2J-couplings from, Permiet al., 139,273
triple-resonance experiments for correlation of H5 and exchangeable p

idine base hydrogens in13C, 15N-labeled RNA, Wo¨hnertet al.,139,430
unbiased, and 1D techniques, comparison for measurement of CS

cross-correlated relaxation, Batta, Ko¨vér, and Kowalewski,136,37
wo-pulse phase-modulation (TPPM) decoupling

13C and 15N magic-angle turning with, resolution enhancement in,
George, Alderman, and Grant,137,138

yrosyl radical
E. coli ribonucleotide reductase, pulsed ENDOR at 140 GHz, Bennatiet al.,

138,232

U

biquitin
measurement of homonuclear2J-couplings from spin-state selective do

ble-/zero-quantum 2D NMR spectra, Permiet al., 139,273
15N/13C-labeled, measurement of1JNC9 and 2JHNC9 couplings from spin-state

selective 2D correlation spectrum, Permiet al., 140,32
15N-labeled

excitation of selected proton signals, Pelupessy, Chiarparin, and B
hausen,138,178

identification of spin diffusion pathways in, Eykyn, Fru¨h, and Boden
hausen,138,330

3J (HNHa) couplings in,J-multiplied HSQC method for measurement
Heikkinenet al., 137,243

measurement of relaxation rates of NH and Ha backbone protons, Mille
et al., 139,434

off-resonance ROESY, tilt angle dependence of cross-relaxation in
ting, Ghose, and Bodenhausen,138,326

offset profiles of selective pulses in, Eykyn, Ghose, and Bodenha
136,211

perdeuterated, observation of through-hydrogen-bond2hJHC9, Cordieret al.,
140,510

selective and extensive13C labeling, and 2D solid-state NMR, in determ
nation of multiplef-torsion angles in proteins, Hong,139,389

V

anadyl complexes
in glassy solution, spin-echo dephasing for, solvent and temperature d
dence, Eaton and Eaton,136,63



V

W
die

W
, an

d

ello

NM

dge

sur
in

W
sio

uce

W
Y

W

W
d

W
equa-

W
metal

X
,

1

1

oint,

X
r and

p
R,

Z
and

Z
ethod

Z
band

398 CUMULATIVE SUBJECT INDEX
elocity selective perturbation
incorporation in RF pulse trains, Norris and Schwarzbauer,137,231

W

all relaxivity
and spin echo analysis of restricted diffusion under generalized gra

waveforms in porous media, Codd and Callaghan,137,358
ater
adsorption in zeolite 4A pellets, single-point MRI study, Prado, Balcom

Jama,137,59
doped with triarylmethyl-based radical,1H DNP at 1.4 T, Wind an

Ardenkjær-Larsen,141,347
high-resolution NMR, suppression of radiation damping, Barjat, Matti

and Freeman,136,114
–protein interactions, editing of chemical exchange-relayed NOEs in

experiments for observation of, Melacini, Kaptein, and Boelens,136,
214

state in gelatin gels, NMR relaxation study, Vackier, Hills, and Rutle
138,36

in tendon, dipolar interactions and dynamic processes,1H and 2H homo-
nuclear and heteronuclear MQF NMR study, Eliav and Navon,137,
295

and trifluoroethanol, internal dynamics of ranalexin: quantitative mea
ment of longitudinal and transverse cross-relaxation rates, Malliavet
al., 140,189

ater diffusion
invariant and orthonormal scalar measures derived from MR diffu

tensor imaging, Bahn,141,68
measurements in brain, effects of local magnetic susceptibility-ind

gradientsin vivo, Clark, Barker, and Tofts,141,52
ater flipback
45°, signal enhancement using, for 3D15N-edited ROESY and NOES

HMQC and HSQC, Gruschus and Ferretti,140,451
ater reference
artifacts introduced by zero-order phase correction in1H NMR and method

of elimination by phase filtering, Wild,137,430
ater suppression
signal enhancement using 45° water flipback for 3D15N-edited ROESY an
nt

d

,

R

,

e-

n

d

avelet encoding
RF pulse design for, application: near-resonance solution to Bloch

tions, Xu and Chan,138,225
-band
pulsed ENDOR spectrometer, setup and application to transition

centers, Gromovet al., 139,8

X

-band EPR
at 10 K, large-magnitude high-spin nuclear parameters in Ti31 center from

Tennant and Claridge,137,122
29Xe

in blood,T1 and role of oxygenation, Albertet al., 140,264
circulating laser-polarized, gas flow MRI using, Brunneret al., 138,155
laser-polarized, single-shot diffusion measurement in, Peledet al.,140,320
129Xe–1H cross relaxation in aqueous solutions, consequences, Stithet al.,

139,225
31Xe

surface sensitive imaging of aerogels in liquid xenon near critical p
Pavlovskayaet al., 137,258

/1H filtering
suppression of ABX strong coupling signals in heteronuclear scala

dipolar correlation spectra, Ko¨vér and Batta,138,89
-Xylene
–Dianin’s inclusion compound,13C distance measurements by 2D-RFD

Zaborowski, Zimmermann, and Vega,136,47

Z

eolite 4A
pellets, water adsorption in, single-point MRI study, Prado, Balcom,

Jama,137,59
eolites
diffusion measurements in presence of internal gradients, PFGSE m

for, Sørland, Aksnes, and Gjerdåker,137,397
irconium silicate
Ti 31 center in, large-magnitude high-spin nuclear parameters from X-
NOESY HMQC and HSQC, Gruschus and Ferretti,140,451 EPR at 10 K, Tennant and Claridge,137,122


