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A

Acoustic ringing
in rapid imaging pulse trains, compensation: RIDE�n RIPT,

Woelk et al., 159, 207
Adiabatic passage

in earth�s-field NMR technique, condition for, Melton and Pollak, 158,
15

Adiabatic pulses
linear and partial, universal equations for, Tesiram and Bendall, 156, 26
MR tagging using tandem of two adiabatic DANTE inversion

sequences, Tsekos, Garwood, and Ugurbil, 156, 187
Adjustable Broadband Selective Excitation with Uniform Phase

for NMR of liquids, Cano, Smith, and Shaka, 155, 131
Adsorption

cesium in hydrated iron oxide particle suspensions, NMR study,
Gossuin et al., 157, 132

nitric oxide on H-ZSM-5, Na-ZSM-5, Na-A, EPR study, Rudolf,
B6hlmann, and P6ppl, 155, 45

Aeration
and mixing, cell and organelle suspensions during NMR experiments,

device for, Bourne and Kuchel, 159, 158
Affinity NMR

analysis of protein–ligand interactions with NMR diffusion measure-
ments, Derrick, McCord, and Larive, 155, 217

Age
and porcine muscle water characteristics, in vitro low-field NMR

relaxation study, Bertram et al., 157, 267
Akaganeite

particle suspensions, NMR study of cesium adsorption, Gossuin et al.,
157, 132

relaxation enhancement by, role of diffusion and exchange, Gossuin
et al., 158, 36

Algorithms
entropy minimization-based, for automatic phase correction of NMR

spectra, Chen et al., 158, 164
Lanczos, improved, for blackbox MRS data quantitation, Laudadio

et al., 157, 292
subspace time-domain, for automated NMR spectral normalization,

Lemmerling et al., 157, 190
Alignment

magnetic, of phage Pf1, capture and manipulation with aqueous polymer
gel, Riley, Giuliani, and Augustine, 159, 83

Alignment tensors
relative orientation, for protein dissolved in different anisotropic media,

graphical analysis, Nomura and Kainosho, 154, 146
Alpha-helical peptides and proteins

torsion angle Y in, NMR determination, Ladizhansky, Veshtort, and
Griffin, 154, 317

Amide protons
relaxation and chemical shift in perdeuterated protein, effects of

dissolved oxygen, Ulmer, Campbell, and Boyd, 157, 181

temperature coefficients, location of hydrogen bonds in human ubiquitin
using, Cierpicki et al., 157, 178

Amide resonances
backbone, correlation with side-chain 13C resonances in perdeuterated

proteins, L6hr and R>terjans, 156, 10
Amino acids

13C NMR, magnesium chloride as relaxation agent for, Tian et al., 159,
137

Amorphous matrices
large-angle jumps of small molecules in, 2D exchange NMR analysis,

Medick, Vogel, and R6ssler, 159, 126
Anisotopic media

different, relative orientation of molecular alignment tensors for protein
dissolved in, graphical analysis, Nomura and Kainosho, 154, 146

Anisotropic diffusion
water in macroscopically oriented lipid bilayers, pulsed magnetic field

gradient NMR, W?sterby, Or?dd, and Lindblom, 157, 156
Anisotropic interaction tensors

in polypeptides, specification and visualization, and numerical simula-
tions in biological solid-state NMR, Bak et al., 154, 28

Anisotropic molecular motion
half-integer quadrupolar nuclei, analysis by central transition NMR

spectroscopy, Kristensen and Farnan, 158, 99
Anisotropic relaxation

half-integer quadrupolar nuclei, analysis by central transition NMR
spectroscopy, Kristensen and Farnan, 158, 99

Announcements
NMR Nomenclature: Nuclear Spin Properties and Conventions for

Chemical Shifts—IUPAC Recommendations, 156, 323
The Russell Varian Prize, 212, 161

Aqueous polymer gel
capture and manipulation of magnetically aligned phage Pf1 with, Riley,

Giuliani, and Augustine, 159, 83
ARMA modeling

subband, approach to high-resolution NMR spectroscopy, Tomczak and
Djermoune, 158, 86

Artifact
automated correction of unwanted phase jumps in reference signals

corrupting MRSI spectra after eddy current correction, Simonetti
et al., 159, 151

two-dimensional, from asynchronous decoupling, van Ingen, Vuister,
and Tessari, 156, 258

Artificial neural network
automated, quantification of human brain metabolites from in vivo 1H

NMR magnitude spectra, Hiltunen et al., 154, 1
Asymmetric populations

R1q relaxation outside of fast-exchange limit, Trott and Palmer, 154, 157
Asynchronous decoupling

two-dimensional artifact from, van Ingen, Vuister, and Tessari, 156,
258

Automated correction
unwanted phase jumps in reference signals corrupting MRSI spectra

after eddy current correction, Simonetti et al., 159, 151
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Automatic frequency alignment
in multiple MR spectra via complex principal component analysis, Van

Huffel et al., 158, 1
Automatic tuning

MRI RF coil with, for multinuclear imaging of small animals at 3T,
Muftuler et al., 155, 39

Autoregressive moving-average process
subband ARMA modeling approach to high-resolution NMR spectro-

scopy, Tomczak and Djermoune, 158, 86

B

B0 homogeneity
variation with head pitch, quantification by registered 3D field mapping,

Tyszka and Mamelak, 159, 213
Backbone

amide resonances, correlation with side-chain 13C resonances in
perdeuterated proteins, L6hr and R>terjans, 156, 10

Backbone assignment
protein, intraresidue HNCA and COHNCA experiments for, Brutscher,

156, 155
Backbone carbons

in membrane-bound fusion peptides, filtered MAS observation,
application of REDOR subtraction, Yang et al., 159, 101

Bacteriophage
Pf1, magnetically aligned, capture and manipulation with aqueous

polymer gel, Riley, Giuliani, and Augustine, 159, 83
Benzene

in amorphous matrices, large-angle jumps of, 2D exchange NMR
analysis, Medick, Vogel, and R6ssler, 159, 126

Bicelles
transmembrane peptides in, study methods: hydrophobic mismatch and

peptide sequence, Whiles et al., 158, 149
Biomedical signal processing

improved Lanczos algorithms for blackbox MRS data quantitation,
Laudadio et al., 157, 292

Biradical
electron–electron interaction in, 130 GHz ESEEM induced by, Kulik,

Paschenko, and Dzuba, 159, 237
Birdcage coil

automatic tuned MRI RF coil for multinuclear imaging of small animals
at 3T, Muftuler et al., 155, 39

double end-cap, for small animal whole-body imaging, Gulsen,
Muftuler, and Nalcioglu, 156, 309

BIRD pulse
determination of small one-bond proton-carbon residual dipolar

coupling constants in 13C natural abundance carbohydrates, Pham
et al., 157, 200

Bisadducts
fullerene, radical anions of, multifrequency CW-EPR study, Zoleo et al.,

159, 226
Bitter magnet

NMR phase noise, inductive shielding, Sigmund et al., 159, 190
Brain

structure, in vivo magnetic resonance microscopy in unanesthetized
flies, Jasanoff and Sun, 158, 79

Brain metabolites
automated artificial neural network quantification from in vivo 1H NMR

magnitude spectra, Hiltunen et al., 154, 1
quantitation errors due to saturation factor changes in MRS, optimized

pulse parameters for reducing, GalbGn and Spencer, 156, 161
Broadband HMBC

pulse sequence, optimizing delays in, Schulte-Herbr>ggen et al., 156,
282

Broadband pulse
adjustable broadband selective excitation with uniform phase, Cano,

Smith, and Shaka, 155, 131

Broadband XLOC
pulse sequence, optimizing delays in, Schulte-Herbr>ggen et al., 156,

282
BURP

simple scheme for design of solvent-suppression pulses, Prost et al.,
159, 77

C

13C
chemical shifts, prediction, using neural networks for, Meiler et al., 157,

242
13C-labeled backbone carbons of membrane fusion peptides, filtered

MAS observation with REDOR subtraction, Yang et al., 159,

101
13C–14N dipolar coupling constants, 13C FIREMAT experiments,

Strohmeier, Alderman, and Grant, 155, 263
13C,15N-labeled peptides and proteins, uniformly labeled, soft-triple-

resonance solid-state NMR for assignments of, Astrof and Griffin,
158, 157

13C,15N-labeled proteins
backbone assignment, intraresidue HNCA and COHNCA experi-

ments for, Brutscher, 156, 155
perdeuterated, correlation of backbone amide and side-chain 13C

resonances in, L6hr and R>terjans, 156, 10
13C NMR spectral assignments for nematic liquid crystals by 2D

chemical-shift c-encoding NMR, Nishiyama, Kubo, and Terao,
158, 60

CP/MAS NMR, of solids at 21.15 T, 4-mm probe for, Jakobsen et al.,
156, 152

FIREMAT experiments, molecular and structural information from
13C–14N systems with, Strohmeier, Alderman, and Grant, 155, 263

1H-detected 13C echo planar imaging, Hudson et al., 155, 64
high-resolution 2D 1H–13C correlation of cholesterol in model

membrane, Soubias et al., 158, 143
one-bond 15N-1HN and 15N-13C0 and two-bond 13C0-1HN residual dipolar

couplings in proteins, sensitivity-enhanced E.COSY-type HSQC
for, Ding and Gronenborn, 158, 173

relaxation study, hexamethylenetetramine: dipole-dipole coupling con-
stant for directly bonded CH pair, Kowalewski, Effemey, and
Jokisaari, 157, 171

selective detection of 1H NMR spectra of molecules with rare spins in
liquid crystal samples, Emsley et al., 154, 303

side-chain resonances, correlation with backbone amide resonances in
perdeuterated proteins, L6hr and R>terjans, 156, 10

spin pairs, coupled to 14N, double-quantum solid-state NMR, Hughes
et al., 159, 25

14C
13C spin pairs coupled to, double-quantum solid-state NMR, Hughes

et al., 159, 25
Canonical orientations

g-tensor, nuclear frequencies at, determination of hyperfine tensor
components from, Shubin and Dikanov, 155, 100

Carbohydrates
3D HSQC-HSQMBC for increasing resolution of long-range proton–

carbon correlation experiments, UhrKn, 159, 145
13C natural abundance, partially oriented, measurement of small one-

bond proton–carbon residual dipolar coupling constants, Pham
et al., 157, 200

Carboxylic acids
13C NMR, magnesium chloride as relaxation agent for, Tian et al., 159,

137
Carr–Purcell–Meiboom–Gill

detection, sensitivity enhancement in multiple-quantum NMR experi-
ments with, Lim et al., 157, 160

non-CPMG fast spin echo with full signal, Le Roux, 155, 278
sequence, categories of coherence pathways for, Song, 157, 82
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Catheter placement
during interventional MRI, use of Overhauser enhancement to assist

with, Vahala et al., 157, 298
Cells

suspensions, aeration and mixing during NMR experiments, device for,
Bourne and Kuchel, 159, 158

uptake of MRI contrast agents, high-resolution MAS NMR, Calabi et al.,
156, 222

Central transition NMR spectroscopy
anisotropic relaxation and motion of half-integer quadrupolar nuclei,

Kristensen and Farnan, 158, 99
Cesium

adsorption in hydrated iron oxide particle suspensions, NMR study,
Gossuin et al., 157, 132

Chemical exchange
effect on high-resolution DOSY NMR with spins in different chemical

surroundings, Cabrita et al., 157, 124
effects on metabolite quantitation: optimized pulse parameters for error

reduction due to saturation factor changes in MRS, GalbGn and
Spencer, 156, 161

R1q relaxation outside of fast-exchange limit, Trott and Palmer, 154,
157

Chemical-shift anisotropy
amplified interactions, 2D MAS solid-state NMR method to recover,

Wei et al., 158, 23
relative CSA–dipolar orientation from REDOR sidebands, O�Connor

and Schaefer, 154, 46
and RF offset, effects in cross-polarization solid-state NMR, Shekar,

Lee, and Ramamoorthy, 157, 223
shielding tensor orientation from two or one rotations of single crystal,

Shekar, Ramamoorthy, and Wittebort, 155, 257
undistorted powder patterns, 2D separation in MAS NMR, Liu, Mao,

and Schmidt-Rohr, 155, 15
Chemical-shift anisotropy recoupling

1H, selective dephasing of OH and NH proton magnetization based on,
Schmidt-Rohr and Mao, 157, 210

Chemical shifts
amide proton, in perdeuterated protein, effects of dissolved oxygen,

Ulmer, Campbell, and Boyd, 157, 181
amino acid-specific, assignment strategy for proteins with known

structure using, Hus, Prompers, and Br>schweiler, 157, 119
13C, prediction, using neural networks for, Meiler et al., 157, 242
14N, inorganic nitrates, Marburger, Fung, and Khitrin, 154, 205
sum and difference, 2D correlation spectroscopy, combining, enhanced

spectral resolution of immobilized peptides and proteins by, Luca
and Baldus, 159, 243

Chemical-shift tensor
13C, FIREMAT experiments, Strohmeier, Alderman, and Grant, 155,

263
Chlorophyll a/H2O

solid self-assembled, 3D structural model, van Rossum et al., 155, 1
para-Chlorotoluene

in liquid crystal, simultaneous selective detection of multiple-quantum
spectra, Syvitski et al., 155, 251

Cholesterol
in model membrane, high-resolution 2D 1H–13C correlation, Soubias

et al., 158, 143
CH pair

directly bonded, dipole–dipole coupling constant for, 13C relaxation
study, Kowalewski, Effemey, and Jokisaari, 157, 171

13C NMR
relaxation agent, for amino acids and carboxylic acids, magnesium

chloride as, Tian et al., 159, 137
spectral assignments for nematic liquid crystals by 2D chemical-shift

c-encoding NMR, Nishiyama, Kubo, and Terao, 158, 60
subband ARMA modeling approach to high-resolution NMR, Tomczak

and Djermoune, 158, 86

Cogwheel phase cycling
method for constructing phase cycles, Levitt, Madhu, and Hughes, 155,

300
Coherence pathways

for CPMG sequence, categories of, Song, 157, 82
Coherence transfer

in high-molecular-weight systems, evaluation and optimization, Permi
and Annila, 155, 123

pathways, cogwheel phase cycling for experiments with, Levitt, Madhu,
and Hughes, 155, 300

time-optimal coherence-order-selective, of in-phase coherence in
heteronuclear IS spin systems, Reiss, Khaneja, and Glaser, 154,
192

Coherent excitation
with phase-incremented pulses, Zhang and Gorenstein, 154, 73

COHNCA
intraresidue, experiments for protein backbone assignment, Brutscher,

156, 155
Complete relaxation and conformational exchange matrix

analysis of intermolecular saturation transfer effects in reversibly
forming ligand–receptor complexes, Jayalakshmi and Krishna, 155,
106

Conditional phase-shift gate
implementation for quantum information processing by NMR, using

transition-selective pulses, Das, Mahesh, and Kumar, 159, 46
Conjoined rigid body/torsion angle simulated annealing

determination of relative orientation of two domains from dipolar
couplings, Clore and Bewley, 154, 329

Constant-time multidimensional electrophoretic NMR
improved EF-time-incrementing approach, Li and He, 156, 181

Continuous-wave EPR
1.1-GHz, with frequency modulation method, Hirata et al., 155, 140
measurement, active resonator system operating at 700 MHz for, Sato

et al., 159, 161
multifrequency, radical anions of fullerene bisadducts, Zoleo et al., 159,

226
Contrast agents

cell uptake, high-resolution MAS NMR, Calabi et al., 156, 222
MRI, relaxation enhancement by, role of diffusion and exchange,

Gossuin et al., 158, 36
Contrast parameter

for visualization of crosslink density in rubber based on dipolar-
correlation effect, Grinberg, Heidenreich, and Kuhn, 159, 88

Contrast solid-state imaging
spin interaction filter in, Casieri and De Luca, 159, 63

CORCEMA (see Complete relaxation and conformational exchange
matrix)

Correlation spectroscopy
2D 13C–13C MAS NMR, with mixing by true 1H spin diffusion, de Boer

et al., 157, 286
chemical shift sum and difference, combining, enhanced spectral

resolution of immobilized peptides and proteins by, Luca and
Baldus, 159, 243

T2–T2 spectra obtained using fast 2D Laplace inversion, Song et al.,
154, 261

Cosine modulation
15N-COSMO-HSQC rapid determination of 3JHNHa scalar couplings in

15N-labeled proteins, Petit, Vincent, and Zwahlen, 156, 313
COSY-type mixing

and homonuclear Hartmann–Hahn mixing sequences, in presence of
scalar and residual dipolar couplings, Kramer and Glaser, 155,

83
Coupling constants

dipole–dipole, for directly bonded CH pair, 13C relaxation study,
Kowalewski, Effemey, and Jokisaari, 157, 171

one-bond carbon–proton, in 13C natural abundance carbohydrates,
J-modulated 2D HSQC, Pham et al., 157, 200
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quadrupole, 14N, of inorganic nitrates, Marburger, Fung, and Khitrin,
154, 205

Cramer–Rao lower bound
achievable accuracy of parameter estimation for multidimensional

NMR, Ober et al., 157, 1
Cristobalite

17O, central transition NMR spectroscopy: anisotropic relaxation and
motion of half-integer quadrupolar nuclei, Kristensen and Farnan,
158, 99

Cross correlation
effects involving Curie spin relaxation in methyl groups, Madhu,

Mandal, and M>ller, 155, 29
Crosslink density

in rubber, visualization based on dipolar-correlation effect, contrast
parameter for, Grinberg, Heidenreich, and Kuhn, 159, 88

Crosslinking
in natural rubber, effects on multipolar spin states, Wiesmath et al., 154,

60
Cross polarization

from dipolar reservoir under mismatched Hartmann–Hahn condition,
Venkatraman, Sinha, and Ramanathan, 157, 137

Cross-polarization/MAS NMR
13C, at 21.15 T, 4-mm probe for, Jakobsen et al., 156, 152
and hyperpolarized 129Xe, for spin polarization transfer to surface

nuclei, Smith et al., 159, 111
Cross-polarization solid-state NMR

chemical-shift anisotropy and offset effects in, Shekar, Lee, and
Ramamoorthy, 157, 223

Crystal field tensors
low-symmetry, analysis: Fe3+ in natrolite, Vinokurov et al., 155, 57

Curie spin relaxation
in methyl groups, cross-correlation effects involving, Madhu, Mandal,

and M>ller, 155, 29
Current magnetization

ferro-refraction, open magnet utilizing, Pulyer and Hrovat, 154, 298
Curve fitting

2D, comparison with trilinear SLICING for curve resolution of low-field
NMR relaxation data, Pedersen, Bro, and Engelsen, 157, 141

Cyclic J cross polarization (CYCLCROP)
1H-detected 13C echo planar imaging using, Hudson et al., 155, 64

Cycling sidebands
and two-dimensional artifact from asynchronous decoupling, van Ingen,

Vuister, and Tessari, 156, 258
Cylinders

multi-compartment systems, modeling of self-diffusion and relaxation
time NMR in, van der Weerd et al., 156, 213

D

DANTE
MR tagging using tandem of two adiabatic DANTE inversion

sequences, Tsekos, Garwood, and Ugurbil, 156, 187
Data processing

automated correction of unwanted phase jumps in reference signals
corrupting MRSI spectra after eddy current correction, Simonetti
et al., 159, 151

Deconvolution
automated correction of unwanted phase jumps in reference signals

corrupting MRSI spectra after eddy current correction, Simonetti
et al., 159, 151

compartmental water diffusion coefficients in yeast cell suspensions,
combined T1 and D, Silva et al., 156, 52

Decoupling
asynchronous, 2D artifact from, van Ingen, Vuister, and Tessari, 156,

258
low-power, local field spectroscopy with, measurement of dipolar

couplings in partially oriented molecules, Marjanska et al., 158, 52

Dephasing
selective, of OH and NH proton magnetization, based on 1H chemical-

shift anisotropy recoupling, Schmidt-Rohr and Mao, 157,

210
Desorption

nitric oxide in H-ZSM-5, Na-ZSM-5, Na-A, EPR study, Rudolf,
B6hlmann, and P6ppl, 155, 45

Deuterated benzene
in amorphous matrices, large-angle jumps of, 2D exchange NMR

analysis, Medick, Vogel, and R6ssler, 159, 126
Deuterium solid-state NMR

transmembrane peptides in bicelles, and hydrophobic mismatch and
peptide sequence, Whiles et al., 158, 149

1,3-Dichloro-4-fluorobenzene
in nematic solvents, dipolar couplings in, local field NMR with low-

power decoupling, Marjanska et al., 158, 52
1,3-Dichloro-4-fluoro-5-nitrobenzene

in nematic solvents, dipolar couplings in, local field NMR with low-
power decoupling, Marjanska et al., 158, 52

Difference spectroscopy
dual-coil probe for, Macnaughtan et al., 156, 97

Diffusion
anisotropic, of water in macroscopically oriented lipid bilayers, pulsed

magnetic field gradient NMR, W?sterby, Or?dd, and Lindblom,
157, 156

and exchange, role in relaxation enhancement by MRI contrast agents,
Gossuin et al., 158, 36

measurements, NMR, analysis of protein–ligand interactions with,
Derrick, McCord, and Larive, 155, 217

modeling in multi-compartment systems with cylindrical geometry, van
der Weerd et al., 156, 213

and relaxation, 2D distribution functions, quantitative measurement in
grossly inhomogeneous fields, H>rlimann and Venkataramanan,
157, 31

restricted (see Restricted diffusion)
xenon gas diffusion NMR of porous media, narrow pulse approxima-

tion and long length scale determination in, Mair et al., 156,

202
Diffusion coefficients

compartmental water, deconvolution in yeast cell suspensions, Silva
et al., 156, 52

in mixtures, resolving: 2D-J-DOSY experiment, Lucas, Otto, and
Larive, 156, 138

Diffusion MR
effects of restricted diffusion on MR signal formation, Sukstanskii and

Yablonskiy, 157, 92
Diffusion-ordered spectroscopy

high-resolution, with spins in different chemical surroundings, effect of
particle exchange, Cabrita et al., 157, 124

2D-J-DOSY experiment: resolving diffusion coefficients in mixtures,
Lucas, Otto, and Larive, 156, 138

Diffusion processes
analysis using EPR imaging with modulated field gradient, Herrling,

Fuchs, and Groth, 154, 6
Diffusion tensor imaging

intervoxel anisotropy index mapping with, application of Euclidian
distance-weighted smoothing for quantitative MRI, Bonny and
Renou, 159, 183

Diffusion tensor magnetic resonance imaging
discrete data, continuous tensor field approximation, Pajevic, Aldroubi,

and Basser, 154, 85
1,2-Difluorobenzene

in nematic solvents, dipolar couplings in, local field NMR with low-
power decoupling, Marjanska et al., 158, 52

Dilaurylphosphatidylcholine
and DPPC, bicelles, study methods for transmembrane peptides in,

Whiles et al., 158, 149
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Dipalmitoylphosphatidylcholine
and DLPC, bicelles, study methods for transmembrane peptides in,

Whiles et al., 158, 149
Dipolar correlation

HCCN experiment, torsion angle Y determination in a-helical peptides
and proteins, Ladizhansky, Veshtort, and Griffin, 154, 317

high-resolution 2D 1H–13C, of cholesterol in model membrane, Soubias
et al., 158, 143

Dipolar-correlation effect
visualization of crosslink density in rubber based on, contrast parameter

for, Grinberg, Heidenreich, and Kuhn, 159, 88
Dipolar-correlation spectroscopy

MAS NMR 2D high-field, 3D structural model of aggregated
chlorophyll a/H2O from, van Rossum et al, 155, 1

Dipolar couplings (see also Residual dipolar couplings)
2D MAS solid-state NMR method to recover amplified heteronuclear

dipolar interactions, Wei et al., 158, 23
2D NMR correlations of liquid crystals using switched angle spinning,

Havlin, Park, and Pines, 157, 163
covalently linked protein domains from, relative orientation by

conjoined rigid body/torsion angle simulated annealing, Clore
and Bewley, 154, 329

electron dipole–dipole ESEEM in field-step ELDOR of nitroxide
biradicals, Kulik et al., 157, 61

high-resolution 2D 1H–13C correlation of cholesterol in model
membrane, Soubias et al., 158, 143

measurement in partially oriented molecules by local field NMR with
low-power decoupling, Marjanska et al., 158, 52

to 14N, effect on 13C FIREMAT experiments, Strohmeier, Alderman,
and Grant, 155, 263

scalar and residual, homonuclear Hartmann-Hahn and COSY-type
mixing sequences in presence of, Kramer and Glaser, 155, 83

separation from exchange coupling, and PELDOR at S- and X-band
frequencies, Weber et al., 157, 277

Dipolar fields
scaling laws in NMR scattering via, Brown, Sen, and Cory, 154,

154
Dipolar interactions

heteronuclear, amplified, 2D MAS solid-state NMR method to recover,
Wei et al., 158, 23

long-range, in heterogeneous systems: origins of dips in multiple spin
echoes, Alessandri, Capuani, and Maraviglia, 156, 72

Dipolar order
NMR of multipolar spin states excited in strongly inhomogeneous

magnetic fields, Wiesmath et al., 154, 60
Dipolar recoupling

13C–13C, measurements, sensitivity enhancement by pulsed spin lock-
ing, Petkova and Tycko, 155, 293

double-quantum, at high magic-angle spinning rates, Kristiansen,
Mitchell, and Evans, 157, 253

homonuclear zero-quantum, in fast MAS NMR, Brinkmann, Schmedt
auf der G>nne, and Levitt, 156, 79

narrowband, for homonuclear distance measurements in rotating solids,
improved, Goobes and Vega, 154, 236

proton, in resin-bound peptides under high-resolution MAS, Raya et al.,
157, 43

Dipolar reservoir
cross-polarization from, under mismatched Hartmann–Hahn condition,

Venkatraman, Sinha, and Ramanathan, 157, 137
Dipolar tensor

relative orientation with respect to CSA orientation, REDOR sidebands,
O�Connor and Schaefer, 154, 46

Dipolar time evolution data
EPR, direct conversion to distance distributions, Jeschke et al., 155, 72

Dipole–dipole coupling constant
for directly bonded CH pair, 13C relaxation study, Kowalewski,

Effemey, and Jokisaari, 157, 171

Discrete wavelet transforms
improved solvent suppression in NMR spectra using: WAVEMAT,

G>nther, Ludwig, and R>terjans, 156, 19
Distance distributions

direct conversion of EPR dipolar time evolution data to, Jeschke et al.,
155, 72

Distance measurements
homonuclear, in rotating solids, improved narrowband dipolar coupling

for, Goobes and Vega, 154, 236
Distribution functions

two-dimensional, of diffusion and relaxation, quantitative measurement
in grossly inhomogeneous fields, H>rlimann and Venkataramanan,
157, 31

Double frequency sweeps
influencing satellite transitions of half-integer quadrupolar nuclei

for enhancement of MAS spectra, Iuga and Kentgens, 158,

65
Double-quantum coherences

NMR of multipolar spin states excited in strongly inhomogeneous
magnetic fields, Wiesmath et al., 154, 60

Double-quantum NMR
solid-state, 13C spin pairs coupled to 14N, Hughes et al., 159, 25

Double-quantum recoupling
dipolar, at high magic-angle spinning rates, Kristiansen, Mitchell, and

Evans, 157, 253
Double resonance probe

4-mm, for 13C CP/MAS NMR of solids at 21.15 T, Jakobsen et al., 156,
152

Double spin–echo
method for variable temperature gradient shimming, Evans, Morris, and

Davis, 154, 325
Droplets

emulsion, sizing under flow using flow-compensating NMR-PFG
techniques, Johns and Gladden, 154, 142

Dynamics
multiple-quantum, in linear chains and rings of nuclear spins in solids at

low temperatures, Fel�dman and Maximov, 157, 106

E

Earth�s-field NMR
condition for adiabatic passage in, Melton and Pollak, 158, 15

Echo planar imaging
1H-detected 13C, Hudson et al., 155, 64

E.COSY-type HSQC
sensitivity-enhanced, for one-bond 15N-1HN and 15N-13C0 and two-bond

13C0-1HN residual dipolar couplings in proteins, Ding and Gronen-
born, 158, 173

Eddy current correction
unwanted phase jumps in reference signals corrupting MRSI spectra

after, automated correction, Simonetti et al., 159, 151
ELDOR

field-step, of nitroxide biradicals, electron dipole–dipole ESEEM in,
Kulik et al., 157, 61

Electron dipole–dipole interactions
in nitroxide biradicals, field-step ELDOR, Kulik et al., 157, 61

Electron–electron interaction
in biradical, 130 GHz ESEEM induced by, Kulik, Paschenko, and

Dzuba, 159, 237
Electron spin–lattice relaxation

in radicals with two methyl groups in c-irradiated polycrystalline solids,
Harbridge, Eaton, and Eaton, 159, 195

Electron spin relaxation times
level-averaged, outside Zeeman limit, closed-form expressions, Sharp,

154, 269
long, out-of-phase rapid-passage EPR for samples with, enhanced signal

intensities, Harbridge et al., 156, 41
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Electrophoretic NMR
constant-time multidimensional, Li and He, 156, 181

Emulsion droplets
sizing under flow using flow-compensating NMR-PFG techniques,

Johns and Gladden, 154, 142
Enantiomeric excess

measurements in weakly oriented chiral liquid crystal solvents using 2D
1H selective refocusing, Farjon et al., 158, 169

End cap
double end-cap birdcage coil for small animal whole-body imaging,

Gulsen, Muftuler, and Nalcioglu, 156, 309
Endohedral fullerenes

N@C60 and N@C70, in liquid crystal, EPR study, Jakes et al., 156, 303
Endovascular imaging

opposed-solenoid MRI probes for, reciprocity and sensitivity, Crottet
et al., 159, 219

Entropy minimization
efficient algorithm for automatic phase correction of NMR spectra

based on, Chen et al., 158, 164
EPR

adsorption/desorption behavior of NO on H-ZSM-5, Na-ZSM-5, Na-A,
Rudolf, B6hlmann, and P6ppl, 155, 45

combined k-space q-space pulsed EPR imaging, Feintuch et al., 157, 69
continuous-wave (see Continuous-wave EPR)
dipolar time evolution data, direct conversion to distance distributions,

Jeschke et al., 155, 72
endohedral fullerenes N@C60 and N@C70 in liquid crystal, Jakes et al.,

156, 303
Fe3+ in natrolite: low-symmetry spin Hamiltonian and crystal field

analysis, Vinokurov et al., 155, 57
high-field, 130 GHz ESEEM induced by electron–electron interaction in

biradical, Kulik, Paschenko, and Dzuba, 159, 237
multifrequency, CW-EPR study of radical anions of fullerene

bisadducts, Zoleo et al., 159, 226
out-of-phase rapid-passage, for samples with long electron spin

relaxation times, enhanced signal intensities, Harbridge et al.,
156, 41

PELDOR at S- and X-band frequencies and separation of exchange
coupling from dipolar coupling, Weber et al., 157, 277

pulsed and continuous-wave RF, for in vivo free radical detection/
imaging techniques, comparison, Yamada et al., 154, 287

signal intensity, frequency dependence
248 MHz to 1.4 GHz, Rinard et al., 154, 80
250 MHz to 9.1 GHz, Rinard et al., 156, 113

spectra decomposition, quantification of lateral lipid domain properties
in erythrocyte ghost membranes using, Arsov, Schara, and
Otrancar, 157, 52

spectrum of magnetic center in kaolin, temperature-induced changes,
Vasyukov et al., 154, 15

structural determination of spin label immobilization and orientation,
Sale et al., 156, 104

EPR imaging
with modulated field gradient, kinetic measurements using, Herrling,

Fuchs, and Groth, 154, 6
EPR signal intensity

frequency dependence
248 MHz to 1.4 GHz, Rinard et al., 154, 80
250 MHz to 9.1 GHz, Rinard et al., 156, 113

Equations
universal, for linear and partial adiabatic pulses, Tesiram and Bendall,

156, 26
Erythrocyte ghosts

lateral lipid domain properties, quantification using EPR-spectra
decomposition, Arsov, Schara, and Otrancar, 157, 52

ESEEM
130 GHz, induced by electron–electron interaction in biradical, Kulik,

Paschenko, and Dzuba, 159, 237

electron dipole–dipole, in field-step ELDOR of nitroxide biradicals,
Kulik et al., 157, 61

one- and two-dimensional experiments, numerical simulations, Madi,
Van Doorslaer, and Schweiger, 154, 181

spectra of S > 1/2 centers in orientationally disordered systems, Benetis,
Dave, and Goldfarb, 158, 126

ESR (see EPR)
Ethylbenzene

920-MHz high-resolution NMR, Hashi et al., 156, 318
Euclidian distance-weighted smoothing

for quantitative MRI, Bonny and Renou, 159, 183
Exchange

and diffusion, role in relaxation enhancement by MRI contrast agents,
Gossuin et al., 158, 36

effect of particle exchange on high-resolution DOSY NMR with spins in
different chemical surroundings, Cabrita et al., 157, 124

Exchange coupling
separation from dipolar coupling, and PELDOR at S- and X-band

frequencies, Weber et al., 157, 277
Excitation delay

optimizing delays in MBOB, broadband HMBC, and broadband XLOC
pulse sequences, Schulte-Herbr>ggen et al., 156, 282

Excitation sculpting
simple scheme for design of solvent-suppression pulses, Prost et al.,

159, 77
Extramyocellular lipids

and intramyocellular lipids, signal separation in proton MR spectra by
magnetic field distribution, Steidle et al., 154, 228

F

(FA)2PF6

restricted diffusion in, mapping: combined k-space q-space pulsed ESR
imaging, Feintuch et al., 157, 69

Falling liquid films
NMR velocimetry, Heine et al., 154, 311

FAM–RIACT–FAM
signal enhancement in triple-quantum MAS NMR of spins-3/2 in solids,

Madhu and Levitt, 155, 150
Fast magic-angle spinning

NMR, homonuclear zero-quantum recoupling in, Brinkmann, Schmedt
auf der G>nne, and Levitt, 156, 79

Fast spin echo
non-CPMG, with full signal, Le Roux, 155, 278

Fat
and changes in porcine muscle water characteristics during growth,

in vitro low-field 1H NMR, Bertram et al., 157, 267
Feedback

RF power: active resonator system for CW-ESR operating at 700 MHz,
Sato et al., 159, 161

Fercayl
relaxation enhancement by, role of diffusion and exchange, Gossuin

et al., 158, 36
Ferrihydrite

dextran-coated particle suspensions, NMR study of cesium adsorption,
Gossuin et al., 157, 132

Ferritin
particle suspensions, NMR study of cesium adsorption, Gossuin et al.,

157, 132
relaxation enhancement by, role of diffusion and exchange, Gossuin

et al., 158, 36
Ferro-refraction current magnetization

open magnet utilizing, 154, 298
Fiber

microstructure/architecture, continuous tensor field approximation of
DT-MRI data, Pajevic, Aldroubi, and Basser, 154, 85
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Fiber tractography
continuous tensor field approximation of DT-MRI data, Pajevic,

Aldroubi, and Basser, 154, 85
Fibronectin

perdeuterated, amide proton relaxation and chemical shift in, effects of
dissolved oxygen, Ulmer, Campbell, and Boyd, 157, 181

Field gradients
internal, enhanced transverse relaxation in porous media due to, Dunn,

156, 171
Filtered MAS

observation of backbone carbons of membrane-bound fusion peptides,
with REDOR subtraction, Yang et al., 159, 101

FIREMAT
13C, molecular and structural information from 13C–14N systems,

Strohmeier, Alderman, and Grant, 155, 263
Flow

gradient echo imaging of flowing hyperpolarized nuclei, Johansson
et al., 159, 69

through porous media, PFG NMR measurements: effects of spatial
correlations of magnetic field and velocity field, Lebon and
Leblond, 159, 13

sizing of emulsion droplets under, using flow-compensating NMR-PFG
techniques, Johns and Gladden, 154, 142

two-phase, spectrally resolved velocity exchange spectroscopy, Khra-
pitchev et al., 159, 36

Flow compensation
NMR-PFG techniques with, sizing of emulsion droplets under flow

using, Johns and Gladden, 154, 142
Free induction decay

frequency dependence of EPR signal intensity, 248 MHz to 1.4 GHz,
Rinard et al., 154, 80

signal behavior in presence of magnetic field gradients, theoretical
framework for analysis, Sukstanskii and Yablonskiy, 157, 92

Free radicals
in vivo detection and imaging, pulsed and continuous-wave RF EPR

techniques, comparison, Yamada et al., 154, 287
Frequency dependence

EPR signal intensity
248 MHz to 1.4 GHz, Rinard et al., 154, 80
250 MHz to 9.1 GHz, Rinard et al., 156, 113

Frequency modulation
1.1-GHz continuous-wave EPR spectroscopy method with, Hirata et al.,

155, 140
gradient-induced, removal by modulus signal selection: localized 1H

MRS without water suppression, Serrai et al., 154, 53
Frequency-selective algorithm

time domain quantification, Romano et al., 155, 226
Frequency-switched Lee–Goldburg

effect of Hartmann–Hahn mismatching on polarization inversion spin
exchange at magic angle, Fu et al., 159, 167

pulse sequence, NMR spin locking of proton magnetization under, Fu,
Tian, and Cross, 154, 130

Fullerene bisadducts
radical anions of, multifrequency CW-EPR study, Zoleo et al., 159,

226
Fullerenes

endohedral, N@C60 and N@C70, in liquid crystal, EPR study, Jakes
et al., 156, 303

Fusion peptides
membrane-bound, filtered MAS observation of backbone carbons, with

REDOR subtraction, Yang et al., 159, 101

G

Gamma-encoding NMR
2D chemical-shift, 13C NMR spectral assignments for nematic liquid

crystals by, Nishiyama, Kubo, and Terao, 158, 60

Gamma-irradiation
polycrystalline solids, radicals with two methyl groups generated by,

electron spin-lattice relaxation, Harbridge, Eaton, and Eaton, 159,
195

GAMMA simulations
of stray-field responses: slice thickness and pulse calibration, Kinchesch

et al., 154, 252
Gas diffusion NMR

xenon, of model porous media, narrow pulse approximation and long
length scale determination in, Mair et al., 156, 202

Gradient
induced frequency modulations, removal by modulus signal selection:

localized 1H MRS without water suppression, Serrai et al., 154,
53

Gradient coils
short planar, for MR microscopy using concentric return paths, Dodd

and Ho, 156, 1
Gradient echo imaging

flowing hyperpolarized nuclei, Johansson et al., 159, 69
Gradient shimming

variable temperature, method for, Evans, Morris, and Davis, 154,

325
Graphical analysis

relative orientation of molecular alignment tensors for protein dissolved
in different anisotropic media, Nomura and Kainosho, 154, 146

g-tensor
nuclear frequencies at canonical orientations of, determination of

hyperfine tensor components from, Shubin and Dikanov, 155, 100

H

1H
1H-detected 13C echo planar imaging, Hudson et al., 155, 64
high-resolution 2D 1H–13C correlation of cholesterol in model

membrane, Soubias et al., 158, 143
2H

2D exchange NMR analysis of large-angle jumps of small molecules in
amorphous matrices, Medick, Vogel, and R6ssler, 159, 126

amide proton relaxation and chemical shift in perdeuterated fibronectin,
effects of dissolved oxygen, Ulmer, Campbell, and Boyd, 157, 181

Hartmann–Hahn
homonuclear, and COSY-type mixing sequences, efficiency in presence

of scalar and residual dipolar couplings, Kramer and Glaser, 155,
83

mismatch
cross-polarization from dipolar reservoir under, Venkatraman, Sinha,

and Ramanathan, 157, 137
effect on polarization inversion spin exchange at magic angle, Fu et

al., 159, 167
HCCH–TOCSY

tailored experiment for resonance assignment in proximity of para-
magnetic center, Piccioli and Poggi, 155, 236

HCCN dipolar correlation experiment
torsion angle Y determination in a-helical peptides and proteins,

Ladizhansky, Veshtort, and Griffin, 154, 317
Head pitch

B0 homogeneity variation with, quantification by registered 3D field
mapping, Tyszka and Mamelak, 159, 213

Heart
canine, MR tagging using tandem of two adiabatic DANTE inversion

sequences, Tsekos, Garwood, and Ugurbil, 156, 187
metabolite quantitation errors due to saturation factor changes in MRS,

optimized pulse parameters for reducing, GalbGn and Spencer, 156,
161

Helium
laser-polarized, in molecules, materials, and organisms, NMR, review,

Goodson, 155, 157
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Heterogeneous systems
multiple spin echoes: origin of observed dips, Alessandri, Capuani, and

Maraviglia, 156, 72
Heteronuclear dipolar interactions

amplified, 2D MAS solid-state NMR method to recover, Wei et al., 158,
23

Heteronuclear IS spin systems
time-optimal coherence-order-selective transfer of in-phase coherence

in, Reiss, Khaneja, and Glaser, 154, 192
Heteronuclear Nuclear Overhauser effect

two-dimensional artifact from asynchronous decoupling, van Ingen,
Vuister, and Tessari, 156, 258

Heteronuclear shift correlation
long-range, detection with LR-J-HSMQC, Torres, Bubb, and Kuche,

156, 249
Hexamethyl benzene

in amorphous matrices, large-angle jumps of, 2D exchange NMR
analysis, Medick, Vogel, and R6ssler, 159, 126

Hexamethylenetetramine
13C relaxation: dipole-dipole coupling constant for directly bonded CH

pair, Kowalewski, Effemey, and Jokisaari, 157, 171
High field

MAS NMR 2D dipolar correlation spectroscopy, model for aggregated
chlorophyll a/H2O, van Rossum et al., 155, 1

High-field EPR
130 GHz ESEEM induced by electron–electron interaction in biradical,

Kulik, Paschenko, and Dzuba, 159, 237
High-frequency magic-angle spinning

double-quantum dipolar recoupling at, Kristiansen, Mitchell, and Evans,
157, 253

High-molecular-weight systems
coherence transfer in, evaluation and optimization, Permi and Annila,

155, 123
High-resolution DOSY NMR

with spins in different chemical surroundings, effect of particle
exchange, Cabrita et al., 157, 124

High-resolution magic-angle spinning NMR
and cell uptake of MRI contrast agents, Calabi et al., 156, 222
line broadening of organic molecules grafted onto polystyrene resin in,

and resin dynamics, Lippens, Chessari, and Wieruszeski, 156,

242
optimizing delays in MBOB, broadband HMBC, and broadband XLOC

pulse sequences, Schulte-Herbr>ggen et al., 156, 282
proton dipolar recoupling in resin-bound peptides under, Raya et al.,

157, 43
High-resolution NMR

920-MHz, Hashi et al., 156, 318
solid-state, sample restriction using RF selective pulses in, Charmont,

Sakellariou, and Emsley, 54, 136
subband ARMA modeling approach, Tomczak and Djermoune, 158, 86
two-dimensional, in matched B0 and B1 field gradients, Heise et al.,

156, 146
HMBC

MBOB, broadband HMBC, and broadband XLOC pulse sequences,
optimizing delays in, Schulte-Herbr>ggen et al., 156, 282

HNCA
intraresidue, experiments for protein backbone assignment, Brutscher,

156, 155
HN(CO)CANH

evaluation and optimization of coherence transfer in high-molecular-
weight systems, Permi and Annila, 155, 123

2H NMR
1H-detected, membrane peptide orientation by, Yamaguchi and Hong,

155, 244
Homonuclear dipolar recoupling

zero-quantum, in fast MAS NMR, Brinkmann, Schmedt auf der G>nne,
and Levitt, 156, 79

Homonuclear Hartmann–Hahn
and COSY-type mixing sequences, efficiency in presence of scalar and

residual dipolar couplings, Kramer and Glaser, 155, 83
Homonuclear zero-quantum recoupling

dipolar, in fast magic-angle spinning NMR, Brinkmann, Schmedt auf
der G>nne, and Levitt, 156, 79

HSQC
3D HSQC-HSQMBC, increasing resolution of long-range proton–

carbon correlation experiments, UhrKn, 159, 145
cosine-modulated, rapid determination of 3JHNHa scalar couplings in

15N-labeled proteins, Petit, Vincent, and Zwahlen, 156, 313
J-modulated 2D, small one-bond proton-carbon residual dipolar

coupling constants in 13C natural abundance carbohydrates, Pham
et al., 157, 200

selective detection of 1H NMR spectra of molecules with rare spins in
liquid crystal samples, Emsley et al., 154, 303

sensitivity-enhanced E.COSY-type, for protein one-bond 15N–1HN and
15N–13C0 and two-bond 13C0–1HN residual dipolar couplings, Ding
and Gronenborn, 158, 173

HSQMBC
3D HSQC-HSQMBC, increasing resolution of long-range proton–

carbon correlation experiments, UhrKn, 159, 145
Hydrated iron oxide

particle suspensions, cesium adsorption in, NMR study, Gossuin et al.,
157, 132

Hydrogen bonds
in human ubiquitin, and temperature coefficients of amide protons,

Cierpicki et al., 157, 178
nitroxides with, polarity contributions to hyperfine splittings of, Marsh,

157, 114
Hydrophobic mismatch

and study methods for transmembrane peptides in bicelles, 158, 149
Hyperfine interaction

and tailored HCCH–TOCSY experiment for resonance assignment in
proximity of paramagnetic center, Piccioli and Poggi, 155, 236

Hyperfine splittings
hydrogen-bonded nitroxides, polarity contributions, Marsh, 157, 114

Hyperfine tensor
components, determination from nuclear frequencies at canonical

orientations of g-tensor, Shubin and Dikanov, 155, 100
Hyperpolarized nuclei

flowing, gradient echo imaging, Johansson et al., 159, 69
Hyperpolarized 129Xe (see 129Xe, hyperpolarized)
HYSCORE

spectra of S > 1/2 centers in orientationally disordered systems, Benetis,
Dave, and Goldfarb, 158, 126

I

Imaging (see also Magnetic resonance imaging; Magnetic resonance
spectroscopic imaging)

1D, water content profiles with 1D centric SPRITE acquisition,
Mastikhin et al., 156, 122

contrast solid-state, spin interaction filter in, Casieri and De Luca, 159, 63
echo planar, 1H-detected 13C, Hudson et al., 155, 64
endovascular, opposed-solenoid MRI probes for, reciprocity and

sensitivity, Crottet et al., 159, 219
EPR, with modulated field gradient, kinetic measurements using,

Herrling, Fuchs, and Groth, 154, 6
free radicals in vivo, comparison of pulsed and continuous-wave RF

EPR techniques for, Yamada et al., 154, 287
gradient echo, flowing hyperpolarized nuclei, Johansson et al., 159, 69
multidimensional, using combined stray-field and pulsed gradients,

Godward et al., 155, 92
NMR, contrast parameter for visualization of crosslink density in rubber

based on dipolar-correlation effect, Grinberg, Heidenreich, and
Kuhn, 159, 88
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pulsed EPR, combined k-space q-space, Feintuch et al., 157, 69
quantitative MRI, Euclidian distance-weighted smoothing for, Bonny

and Renou, 159, 183
rotating-frame, ring down elimination in rapid imaging pulse trains—

RIDE�n RIPT, Woelk et al., 159, 207
solid-state NMR, spin interaction filter in, Casieri and De Luca, 159,

63
void-space, materials and organisms: principles and MR applications of

laser-polarized noble gases, Goodson, 155, 157
whole-body small animal, double end-cap birdcage coil for, Gulsen,

Muftuler, and Nalcioglu, 156, 309
Immobilization

spin label, structural determination, Sale et al., 156, 104
Immobilized peptides and proteins

enhanced spectral resolution by combining chemical shift sum and
difference spectroscopy, Luca and Baldus, 159, 243

Indene
partially oriented, multiple-quantum NMR spectra, Field, Ramadan, and

Pierens, 156, 64
Inductive shielding

NMR phase noise, Sigmund et al., 159, 190
Inhomogeneous fields

quantitative measurement of 2D distribution functions of diffusion and
relaxation in, H>rlimann and Venkataramanan, 157, 31

Inorganic nitrates
14N chemical shifts and quadrupole coupling constants, Marburger,

Fung, and Khitrin, 154, 205
Interaction tensors

orientation, sensitivity of DQ solid state NMR spectra of 13C spin pairs
coupled to 14N, Hughes et al., 159, 25

Intermediate motional regime
application of MAS recoupling methods in, Saalw?chter and Fischbach,

157, 17
Intermolecular cross-saturation NMR

and STD-NMR: complete relaxation and conformational exchange
matrix, Jayalakshmi and Krishna, 155, 106

Intermolecular distance restraints
long-range, in ultra-high magnetic field: 2D 13C–13C MAS NMR

correlation spectroscopy, de Boer et al., 157, 286
Intermolecular saturation transfer effects

in reversibly forming ligand–receptor complexes, CORCEMA analysis,
Jayalakshmi and Krishna, 155, 106

Internal field gradients
enhanced transverse relaxation in porous media due to, Dunn, 156, 171

Internuclear distance
S = 1, I = 1/2 spin pairs, determination by REAPDOR NMR, Hughes

et al., 156, 230
Interventional MRI

use of Overhauser enhancement to assist with needle and catheter
placement during, Vahala et al., 157, 298

Intervoxel anisotropy index mapping
with DTI, application of Euclidian distance-weighted smoothing for

quantitative MRI, Bonny and Renou, 159, 183
Intramyocellular lipids

and extramyocellular lipids, signal separation in proton MR spectra by
magnetic field distribution, Steidle et al., 154, 228

Inversion sequences
MR tagging using tandem of two adiabatic DANTE inversion

sequences, Tsekos, Garwood, and Ugurbil, 156, 187
In vivo electron paramagnetic resonance spectroscopy

free radical detection/imaging, pulsed and continuous-wave RF EPR
techniques, comparison, Yamada et al., 154, 287

In vivo magnetic resonance microscopy
brain structure in unanesthetized flies, Jasanoff and Sun, 158, 79

In vivo NMR
1H, magnitude spectra, automated artificial neural network quantifica-

tion of human brain metabolites, Hiltunen et al., 154, 1

Ion-sensitive electrodes
in device for aeration and mixing of cell and organelle suspensions

during NMR, Bourne and Kuchel, 159, 158
Iridium

single-crystal surfaces, multilayer experiments of T1 relaxation of 129Xe
on, and monolayer considerations, Stahl et al., 159, 1

Iron
Fe3+, in natrolite, EPR: low-symmetry spin Hamiltonian and crystal

field analysis, Vinokurov et al., 155, 57
Fe3+ magnetic center in kaolin, EPR spectrum, temperature-induced

changes, Vasyukov et al., 154, 15
Isotopic labeling

correlation of backbone amide and side-chain 13C resonances in
perdeuterated proteins, L6hr and R>terjans, 156, 10

J

J-compensation
LR-J-HSMQC experiments to detect long-range heteronuclear shift

correlations: Torres, Bubb, and Kuchel, 156, 249
J-HSMQC

detection of long-range heteronuclear shift correlations: LR-J-HSMQC,
Torres, Bubb, and Kuchel, 156, 249

J-modulated HSQC
small one-bond proton-carbon residual dipolar coupling constants in 13C

natural abundance carbohydrates, Pham et al., 157, 200

K

Kaolin
magnetic center, temperature-induced changes in EPR spectrum,

Vasyukov et al., 154, 15
k-Space

combined k-space q-space pulsed ESR imaging, Feintuch et al., 157, 69
k-Space sampling

and 2D prolate spheroidal wave functions for MRI, Yang et al., 158, 43

L

Lanczos algorithms
improved, for blackbox MRS data quantitation, Laudadio et al., 157,

292
Laplace inversion

fast two-dimensional, T2–T2 correlation spectra obtained using, Song
et al., 154, 261

Laser polarization
NMR of laser-polarized noble gases in molecules, materials, and

organisms, review, Goodson, 155, 157
Laser-polarized MRI

129Xe, at ultralow magnetic fields, Wong-Foy et al., 157, 235
Laser-polarized NMR

129Xe, at ultralow magnetic fields, Wong-Foy et al., 157, 235
Lateral lipid domains

in erythrocyte ghost membranes, properties, quantification using EPR-
spectra decomposition, Arsov, Schara, and Otrancar, 157, 52

Ligand–receptor complexes
reversibly forming, intermolecular saturation transfer effects in,

CORCEMA analysis, Jayalakshmi and Krishna, 155, 106
Line-narrowing effect

in triple-quantum resonance in two-level NMR system, Hatanaka and
Tabuchi, 155, 119

Lineshape
variations, principal component analysis procedure for determining,

Stoyanova and Brown, 154, 163
Linewidth

NMR line broadening of organic molecules grafted onto polystyrene
resin, and resin dynamics, Lippens, Chessari, and Wieruszeski,
156, 242
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Lipid bilayers
cholesterol in, high-resolution 2D 1H–13C correlation, Soubias et al.,

158, 143
macroscopically oriented, anisotropic water diffusion in, pulsed

magnetic field gradient NMR, W?sterby, Or?dd, and Lindblom,
157, 156

Lipids
intra- and extramyocellular, signal separation in proton MR spectra by

magnetic field distribution, Steidle et al., 154, 228
Liquid crystalline samples

molecules with natural abundant rare spins in, selective detection of 1H
NMR spectra, Emsley et al., 154, 303

Liquid crystalline solvents
nematic, dipolar couplings in partially oriented molecules in, local field

NMR with low-power decoupling, Marjanska et al., 158, 52
Liquid crystals

2D NMR correlations using switched angle spinning, Havlin, Park, and
Pines, 157, 163

endohedral fullerenes N@C60 and N@C70 in, EPR study, Jakes et al.,
156, 303

nematic
para-chlorotoluene dissolved in, simultaneous selective detection of

MQ spectra, Syvitski et al., 155, 251
13C NMR spectral assignments by 2D chemical-shift c-encoding

NMR, Nishiyama, Kubo, and Terao, 158, 60
solvent, order estimation: MQ NMR spectra of partially oriented

indene, Field, Ramadan, and Pierens, 156, 64
Liquid crystal solvents

weakly oriented chiral, enantiomeric excess measurements using 2D 1H
selective refocusing, Farjon et al., 158, 169

Liquid films
falling, NMR velocimetry, Heine et al., 154, 311

Liquids
NMR, adjustable broadband selective excitation with uniform phase,

Cano, Smith, and Shaka, 155, 131
Liquid xenon polarization

rapid precise probe for measurement, Verhulst et al., 155, 145
Local field spectroscopy

with low-power decoupling, dipolar couplings in partially oriented
molecules, Marjanska et al., 158, 52

Localized spectroscopy
proton, without water suppression: frequency demodulation by modulus

signal selection, Serrai et al., 154, 53
Localized tagging

SPAMM 1–1, rotational approach to, Ikonomidou and Sergiadis, 157, 218
Longitudinal magnetization

dipolar-encoded, NMR of multipolar spin states excited in strongly
inhomogeneous magnetic fields, Wiesmath et al., 154, 60

Long length scale
determination in xenon gas diffusion NMR of porous media, Mair et al.,

156, 202
Long-range correlations

heteronuclear shift, LR-J-HSMQC experiments for detection: Torres,
Bubb, and Kuchel, 156, 249

proton–carbon, increasing resolution of, 3D HSQC-HSQMBC for,
UhrKn, 159, 145

Long-range dipolar interactions
origins of dips in multiple spin echoes in heterogeneous systems,

Alessandri, Capuani, and Maraviglia, 156, 72
Low-field MRI

laser-polarized noble gases in molecules, materials, and organisms,
review, Goodson, 155, 157

Low-field NMR
laser-polarized noble gases in molecules, materials, and organisms,

review, Goodson, 155, 157
relaxation data, rapid uniqe curve resolution, Pedersen, Bro, and

Engelsen, 157, 141

Low-field NMR relaxation
in vitro, changes in porcine muscle water characteristics during growth,

Bertram et al., 157, 267
Low-symmetry effect

spin Hamiltonian and crystal field, Fe3+ in natrolite, Vinokurov et al.,
155, 57

Low temperatures
multiple-quantum dynamics in linear chains and rings of nuclear spins

in solids at, Fel�dman and Maximov, 157, 106
LR-J-HSMQC

detection of long-range heteronuclear shift correlations: Torres, Bubb,
and Kuchel, 156, 249

M

Magic angle
NMR spin locking of proton magnetization under frequency-switched

Lee–Goldburg pulse sequence, Fu, Tian, and Cross, 154, 130
Magic-angle spinning (see also High-resolution magic-angle spinning

NMR; Multiple-quantum MAS NMR)
2D 13C–13C MAS NMR correlation spectroscopy with mixing by true

1H spin diffusion, de Boer et al., 157, 286
2D dipolar correlation high-field, 3D structural model of aggregated

chlorophyll a/H2O, van Rossum et al, 155, 1
2D MAS NMR method to recover amplified heteronuclear dipolar and

CSA interactions, Wei et al., 158, 23
2D separation of undistorted chemical-shift anisotropy powder patterns,

Liu, Mao, and Schmidt-Rohr, 155, 15
conditions, enhanced spectral resolution of immobilized peptides and

proteins by combining chemical shift sum and difference spectro-
scopy, Luca and Baldus, 159, 243

cross-polarization
4-mm probe for 13C CP/MAS NMR of solids at 21.15 T, Jakobsen

et al., 156, 152
and hyperpolarized 129Xe, for spin polarization transfer to surface

nuclei, Smith et al., 159, 111
fast, homonuclear zero-quantum recoupling in, Brinkmann, Schmedt auf

der G>nne, and Levitt, 156, 79
filtered, observation of backbone carbons of membrane-bound fusion

peptides, with REDOR subtraction, Yang et al., 159, 101
high rates, double-quantum dipolar recoupling at, Kristiansen, Mitchell,

and Evans, 157, 253
improved narrowband dipolar coupling for homonuclear distance

measurements in rotating solids, Goobes and Vega, 154, 236
recoupling methods, application in intermediate motional regime,

Saalw?chter and Fischbach, 157, 17
satellite-transition

optimizing, Huguenard et al., 156, 131
spin I = 3/2, 5/2, 7/2, and 9/2 nuclei, Ashbrook and Wimperis, 156,

269
spectra enhancement, influencing satellite transitions of half-integer

quadrupolar nuclei for, Iuga and Kentgens, 158, 65
SPINOE under: review of NMR of laser-polarized noble gases,

Goodson, 155, 157
techniques, evaluation at low spinning rates in aqueous samples and in

presence of magnetic susceptibility gradients, Hu and Wind, 159, 93
Magic-angle turning

phase-corrected (see PHORMAT)
Magnesium chloride

13C NMR relaxation agent for amino acids and carboxylic acids, Tian
et al., 159, 137

Magnet
open, utilizing ferro-refraction current magnetization, Pulyer and

Hrovat, 154, 298
Magnetic alignment

phage Pf1, capture and manipulation with aqueous polymer gel, Riley,
Giuliani, and Augustine, 159, 83
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Magnetic center
Fe3+, in kaolin, EPR spectrum, temperature-induced changes, Vasyukov

et al., 154, 15
Magnetic field distribution

separation of intra- and extramyocellular lipid signals in 1H MR spectra
by, Steidle et al., 154, 228

Magnetic field gradient
and B1 field gradient, matched, 2D high-resolution NMR spectra in,

Heise et al., 156, 146
multiple-quantum NMR spectra of partially oriented indene acquired

using, Field, Ramadan, and Pierens, 156, 64
Magnetic field homogeneity
B0, variation with head pitch, quantification by registered 3D field

mapping, Tyszka and Mamelak, 159, 213
Magnetic fields

strongly inhomogeneous, NMR of multipolar spin states excited in,
Wiesmath et al., 154, 60

and velocity field, spatial correlations, and PFG NMR measurements of
flow through porous media, Lebon and Leblond, 159, 13

Magnetic resonance force microscopy
probe–sample coupling in, Suter et al., 154, 210

Magnetic resonance imaging
automatic tuned MRI RF coil for multinuclear imaging of small animals

at 3T, Muftuler et al., 155, 39
contrast agents for

cell uptake, high-resolution MAS NMR, Calabi et al., 156, 222
relaxation enhancement by, role of diffusion and exchange, Gossuin

et al., 158, 36
diffusion tensor, discrete data, continuous tensor field approximation,

Pajevic, Aldroubi, and Basser, 154, 85
double end-cap birdcage coil for small animal whole-body imaging,

Gulsen, Muftuler, and Nalcioglu, 156, 309
high-capacity production of >65% spin-polarized 129Xe for, Zook,

Adhyaru, and Bowers, 159, 175
interventional, use of Overhauser enhancement to assist with needle and

catheter placement during, Vahala et al., 157, 298
laser-polarized 129Xe, at ultralow magnetic fields, Wong-Foy et al., 157,

235
living tissues, application of laser-polarized noble gases, Goodson, 155,

157
multiple spectra in, quantitation of single resonances via complex

principal component analysis, Van Huffel et al., 158, 1
opposed-solenoid endovascular probes for, reciprocity and sensitivity,

Crottet et al., 159, 219
quantitative, Euclidian distance-weighted smoothing for, Bonny and

Renou, 159, 183
two-dimensional prolate spheroidal wave functions for, Yang et al., 158,

43
water content profiles with 1D centric SPRITE acquisition, Mastikhin

et al., 156, 122
Magnetic resonance imaging microscopy

3D, with resolution 3.7 lm by 3.3 lm by 3.3 lm, Ciobanu, Seeber, and
Pennington, 158, 178

Magnetic resonance microscopy
3D, with resolution 3.7 lm by 3.3 lm by 3.3 lm, Ciobanu, Seeber, and

Pennington, 158, 178
in vivo, brain structure in unanesthetized flies, Jasanoff and Sun, 158, 79
short planar gradients coils using concentric return paths for, Dodd and

Ho, 156, 1
Magnetic resonance signal formation

effects of restricted diffusion, Sukstanskii and Yablonskiy, 157, 92
Magnetic resonance spectrometers

complex response function of, Annino et al., 157, 74
Magnetic resonance spectroscopic imaging

automated correction of unwanted phase jumps in reference signals
corrupting MRSI spectra after eddy current correction, Simonetti et
al., 159, 151

multiple spectra in, quantitation of single resonances via complex
principal component analysis, Van Huffel et al., 158, 1

Magnetic resonance spectroscopy (see NMR)
Magnetic resonance tagging

localized SPAMM 1–1, rotational approach to, Ikonomidou and
Sergiadis, 157, 218

using tandem of two adiabatic DANTE inversion sequences, Tsekos,
Garwood, and Ugurbil, 156, 187

Magnetic susceptibility gradients
evaluation of MAS techniques at low spinning rates in aqueous samples

in presence of, Hu and Wind, 159, 93
Magnetization

ferro-refraction current, open magnet utilizing, Pulyer and Hrovat, 154,
298

longitudinal, dipolar-encoded, NMR of multipolar spin states excited in
strongly inhomogeneous magnetic fields, Wiesmath et al., 154,

60
OH and NH protons, selective dephasing based on 1H chemical-shift

anisotropy recoupling, Schmidt-Rohr and Mao, 157, 210
proton, NMR spin locking under frequency-switched Lee–Goldburg

pulse sequence, Fu, Tian, and Cross, 154, 130
Magnitude spectra

1H NMR, automated artificial neural network quantification of in vivo

human brain metabolites from, Hiltunen et al., 154, 1
Master equations

for linear and partial adiabatic pulses, Tesiram and Bendall, 156, 26
Materials

NMR of laser-polarized noble gases in, review, Goodson, 155, 157
Matrices

amorphous, large-angle jumps of small molecules in, 2D exchange
NMR analysis, Medick, Vogel, and R6ssler, 159, 126

MBOB
pulse sequence, optimizing delays in, Schulte-Herbr>ggen et al., 156,

282
Mean squared dipolar fluctuation

contrast parameter for visualization of crosslink density in rubber based
on dipolar-correlation effect, Grinberg, Heidenreich, and Kuhn,
159, 88

Mechanical vibrations
magnetic resonance detection using radiofrequency field gradient, Baril

et al., 154, 22
Membrane peptides

fusion, filtered MAS observation of backbone carbons, with REDOR
subtraction, Yang et al., 159, 101

orientation, from 1H-detected 2H NMR, Yamaguchi and Hong, 155,

244
Membranes

model, cholesterol in, high-resolution 2D 1H–13C correlation, Soubias
et al., 158, 143

Metabolite quantitation
errors due to saturation factor changes in MRS, optimized pulse

parameters for reducing, GalbGn and Spencer, 156, 161
Metabolites

brain, automated artificial neural network quantification from in vivo 1H
NMR magnitude spectra, Hiltunen et al., 154, 1

Metal surfaces
single-crystal, T1 relaxation of 129Xe on, Stahl et al., 159, 1

Methyl groups
Curie spin relaxation in, cross-correlation effects involving, Madhu,

Mandal, and M>ller, 155, 29
Methyl rotation effects

on electron spin-lattice relaxation in radicals with two methyl groups in
c-irradiated polycrystalline solids, Harbridge, Eaton, and Eaton,
159, 195

Micron resolution
3D MR microscopy with resolution 3.7 lm by 3.3 lm by 3.3 lm,

Ciobanu, Seeber, and Pennington, 158, 178
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Microprocessor control
for portable NMR relaxometer: thermostatic control system, Anisimov,

Teplov, and Silkin, 154, 176
Mixing

and aeration, cell and organelle suspensions during NMR experiments,
device for, Bourne and Kuchel, 159, 158

Mixtures
resolving diffusion coefficients: 2D-J-DOSY experiment, Lucas, Otto,

and Larive, 156, 138
Modulated field gradient

EPR imaging with, kinetic measurements using, Herrling, Fuchs, and
Groth, 154, 6

PFGSE NMR study of restricted self-diffusion of water in highly
concentrated W/O emulsion, Topgaard, Melander, and S6derman,
156, 195

Modulus signal selection
removal of gradient-induced frequency modulations: localized 1H MRS

without water suppression, Serrai et al., 154, 53
Monitoring

design and implementation of protection system for NMR spectro-
meters, Laurent and GuSron, 156, 295

Monolayer
considerations, and T1 relaxation of 129Xe on single-crystal metal

surfaces, Stahl et al., 159, 1
Monte Carlo minimization approach

structural determination of spin label immobilization and orientation,
Sale et al., 156, 104

MP-HNCA
evaluation and optimization of coherence transfer in high-molecular-

weight systems, Permi and Annila, 155, 123
Multi-compartment systems

with cylindrical geometry, modeling of self-diffusion and relaxation
time NMR in, van der Weerd et al., 156, 213

Multidimensional electrophoretic NMR
constant-time, Li and He, 156, 181

Multidimensional NMR
achievable accuracy of parameter estimation for, Ober et al., 157, 1

Multifrequency EPR
CW-EPR study of radical anions of fullerene bisadducts, Zoleo et al.,

159, 226
Multilayer experiments
T1 relaxation of 129Xe on single-crystal metal surfaces, Stahl et al., 159,

1
Multiple-quantum MAS NMR

modified RIACT, for I = 3/2 nuclei, efficient triple-quantum excitation
in, Lim, Charpentier, and Pines, 154, 196

rotor-encoded heteronuclear, of half-integer quadrupolar and spin I = 1/
2 nuclei, Lupulescu, Brown, and Spiess, 154, 101

spin-1/2 quadrupolar nuclei, signal enhancement in 5QMAS spectra,
Goldbourt and Vega, 154, 280

triple-quantum, spins-3/2 in solids, signal enhancement, Madhu and
Levitt, 155, 150

Multiple-quantum NMR
3D, simultaneous selective detection of MQ spectra, Syvitski et al., 155,

251
line-narrowing effect in triple-quantum resonance in two-level NMR

system, Hatanaka and Tabuchi, 155, 119
multiple-quantum dynamics in linear chains and rings of nuclear spins

in solids at low temperatures, Fel�dman and Maximov, 157,

106
sensitivity enhancement with CPMG detection in, Lim et al., 157,

160
spectra of partially oriented indene, Field, Ramadan, and Pierens, 156,

64
Multiple spin echoes

in heterogeneous systems: origin of observed dips, Alessandri, Capuani,
and Maraviglia, 156, 72

Multipolar spin states
excited in strongly inhomogeneous magnetic fields, NMR, Wiesmath

et al., 154, 60
Multispin labeling

and MAS NMR 2D dipolar correlation, model for aggregated
chlorophyll a/H2O from, van Rossum et al, 155, 1

N

14N
dipolar coupling to, effect on 13C FIREMAT experiments, Strohmeier,

Alderman, and Grant, 155, 263
isotropic chemical shifts and quadrupole coupling constants, for

inorganic nitrates, Marburger, Fung, and Khitrin, 154, 205
15N

15N,13C-labeled proteins
backbone assignment, intraresidue HNCA and COHNCA experi-

ments for, Brutscher, 156, 155
perdeuterated, correlation of backbone amide and side-chain 13C

resonances in, L6hr and R>terjans, 156, 10
15N-labeled proteins, 3JHNHa scalar couplings in, rapid determination

with cosine-modulated HSQC, Petit, Vincent, and Zwahlen, 156,
313

one-bond 15N-1HN and 15N-13C0 and two-bond 13C0-1HN residual dipolar
couplings in proteins, sensitivity-enhanced E.COSY-type HSQC
for, Ding and Gronenborn, 158, 173

U-13C,15N-labeled peptides and proteins, soft-triple-resonance solid-
state NMR for assignments of, Astrof and Griffin, 158, 157

Narrowband dipolar recoupling
improved, for homonuclear distance measurements in rotating solids,

Goobes and Vega, 154, 236
Narrow pulse approximation

in xenon gas diffusion NMR of porous media, Mair et al., 156,

202
Natrolite

Fe3+, EPR: low-symmetry spin Hamiltonian and crystal field analysis,
Vinokurov et al., 155, 57

Needle placement
during interventional MRI, use of Overhauser enhancement to assist

with, Vahala et al., 157, 298
Neural networks

use for 13C NMR chemical shift prediction, Meiler et al., 157, 242
NH

and OH, proton magnetization, selective dephasing based on 1H
chemical-shift anisotropy recoupling, Schmidt-Rohr and Mao,
157, 210

Nitrates
inorganic, 14N chemical shifts and quadrupole coupling constants,

Marburger, Fung, and Khitrin, 154, 205
Nitric oxide

adsorption and desorption behavior on H-ZSM-5, Na-ZSM-5, Na-A,
EPR study, Rudolf, B6hlmann, and P6ppl, 155, 45

Nitroxide biradicals
electron–electron interaction in, 130 GHz ESEEM induced by, Kulik,

Paschenko, and Dzuba, 159, 237
field-step ELDOR, electron dipole–dipole ESEEM in, Kulik et al., 157,

61
Nitroxides

hydrogen-bonded, polarity contributions to hyperfine splittings of,
Marsh, 157, 114

NMR
aeration and mixing of cell and organelle suspensions during, device for,

Bourne and Kuchel, 159, 158
automated spectral normalization, subspace time-domain algorithm for,

Lemmerling et al., 157, 190
blackbox MRS data quantitation, improved Lanczos algorithms for,

Laudadio et al., 157, 292
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cesium adsorption in hydrated iron oxide particle suspensions, Gossuin
et al., 157, 132

detection of mechanical vibrations using radiofrequency field gradient,
Baril et al., 154, 22

diffusion measurements, analysis of protein–ligand interactions with,
Derrick, McCord, and Larive, 155, 217

flow-compensating NMR-PFG techniques, sizing of emulsion droplets
under flow using, Johns and Gladden, 154, 142

1H (see Proton NMR)
2H, 1H-detected, membrane peptide orientation by, Yamaguchi and

Hong, 155, 244
high-capacity production of >65% spin-polarized 129Xe for, Zook,

Adhyaru, and Bowers, 159, 175
high-resolution (see High-resolution NMR)
laser-polarized noble gases in molecules, materials, and organisms,

review, Goodson, 155, 157
laser-polarized 129Xe, at ultralow magnetic fields, Wong-Foy et al., 157,

235
liquids, adjustable broadband selective excitation with uniform phase,

Cano, Smith, and Shaka, 155, 131
multidimensional, achievable accuracy of parameter estimation for,

Ober et al., 157, 1
multiple-quantum (see Multiple-quantum NMR)
multipolar spin states excited in strongly inhomogeneous magnetic

fields, Wiesmath et al., 154, 60
phase noise, inductive shielding, Sigmund et al., 159, 190
quantitation errors due to saturation factor changes, optimized pulse

parameters for reducing, GalbGn and Spencer, 156, 161
quantum information processing by, implementation of conditional

phase-shift gate for, using transition-selective pulses, Das, Mahesh,
and Kumar, 159, 46

single-crystal metal surfaces, T1 relaxation of 129Xe, Stahl et al., 159, 1
spectra

automatic phase correction, efficient algorithm based on entropy
minimization, Chen et al., 158, 164

improved solvent suppression using wavelet transforms: WAVE-
MAT, G>nther, Ludwig, and R>terjans, 156, 19

quantitation by principal component analysis: procedure for deter-
mining lineshape variations, Stoyanova and Brown, 154, 163

time-domain frequency-selective quantification algorithm, Romano
et al., 155, 226

torsion angle Y determination in a-helical peptides and proteins,
Ladizhansky, Veshtort, and Griffin, 154, 317

two-level system, line-narrowing effect in triple-quantum resonance in,
Hatanaka and Tabuchi, 155, 119

NMR difference probe
dual-coil, Macnaughtan et al., 156, 97

NMR imaging
contrast parameter for visualization of crosslink density in rubber based on

dipolar-correlation effect, Grinberg, Heidenreich, and Kuhn, 159, 88
NMR-MOUSE

analysis of excitation of multipolar spin states in strongly inhomoge-
neous magnetic fields, Wiesmath et al., 154, 60

NMR Nomenclature
Nuclear Spin Properties and Conventions for Chemical Shifts—IUPAC

Recommendations, announcement, 156, 323
NMR relaxation

paramagnetic enhancement, application of closed-form expressions for
level-averaged ESR times outside Zeeman limit, Sharp, 154, 269

NMR relaxometer
portable, microprocessor control for, Anisimov, Teplov, and Silkin, 154,

176
NMR scattering

scaling laws via dipolar fields, Brown, Sen, and Cory, 154, 154
NMR spin locking

proton magnetization under frequency-switched Lee–Goldburg pulse
sequence, Fu, Tian, and Cross, 154, 130

NMR velocimetry
falling liquid films, Heine et al., 154, 311

Noble gases
laser-polarized, in molecules, materials, and organisms, NMR: review,

Goodson, 155, 157
Noise spectroscopy

suppression of ring-down in, Yang and Zax, 158, 73
Nonuniform averaging

in indirect dimension: achievable accuracy of parameter estimation for
multidimensional NMR, Ober et al., 157, 1

Normalization
automated NMR spectral, subspace time-domain algorithm for,

Lemmerling et al., 157, 190
Nuclear frequencies

at canonical orientations of g-tensor, determination of hyperfine tensor
components from, Shubin and Dikanov, 155, 100

Nuclear spins
in solids at low temperatures, multiple-quantum dynamics in linear

chains and rings of, Fel�dman and Maximov, 157, 106
Numerical modeling

self-diffusion and relaxation time NMR in multi-compartment systems
with cylindrical geometry, van der Weerd et al., 156, 213

Numerical simulations
biological solid-state NMR, and specification/visualization of polypep-

tide anisotropic interaction tensors, Bak et al., 154, 28
one- and two-dimensional ESEEM experiments, Madi, Van Doorslaer,

and Schweiger, 154, 181

O

Offset effects
and chemical-shift anisotropy effects, in cross-polarization solid-state

NMR, Shekar, Lee, and Ramamoorthy, 157, 223
OH

andNH, protonmagnetization, selective dephasing based on 1Hchemical-
shift anisotropy recoupling, Schmidt-Rohr and Mao, 157, 210

Oligosaccharides
13C natural abundance, partially oriented, measurement of small one-

bond proton–carbon residual dipolar coupling constants, Pham
et al., 157, 200

One-dimensional imaging
water content profiles with 1D centric SPRITE acquisition, Mastikhin

et al., 156, 122
One-dimensional organic conductors

restricted diffusion mapping in (FA)2PF6: combined k-space q-space
pulsed ESR imaging, Feintuch et al., 157, 69

17O NMR
cristobalite, central transition NMR spectroscopy: anisotropic relaxation

and motion of half-integer quadrupolar nuclei, Kristensen and
Farnan, 158, 99

Open magnet
utilizing ferro-refraction current magnetization, Pulyer and Hrovat, 154,

298
Optical pumping

noble gases, Goodson, 155, 157
Optimal control theory

time-optimal coherence-order-selective transfer of in-phase coherence in
heteronuclear IS spin systems, Reiss, Khaneja, and Glaser, 154, 192

Order parameters
in nematic phase, estimation: MQ NMR spectra of partially oriented

indene, Field, Ramadan, and Pierens, 156, 64
Organelles

suspensions, aeration and mixing during NMR experiments, device for,
Bourne and Kuchel, 159, 158

Organic molecules
grafted onto polystyrene resins, NMR line broadening, role of resin

dynamics, Lippens, Chessari, and Wieruszeski, 156, 242
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Organisms
NMR of laser-polarized noble gases in, review, Goodson, 155, 157

Orientation
canonical, g-tensor, determination of hyperfine tensor components from

nuclear frequencies at, Shubin and Dikanov, 155, 100
enantiomeric excess measurements in weakly oriented chiral liquid

crystal solvents using 2D 1H selective refocusing, Farjon et al.,
158, 169

interaction tensors, sensitivity of DQ solid state NMR spectra of 13C
spin pairs coupled to 14N, Hughes et al., 159, 25

membrane peptide, from 1H-detected 2H NMR, Yamaguchi and Hong,
155, 244

relative
alignment tensors for protein dissolved in two anisotropic media,

graphical analysis, Nomura and Kainosho, 154, 146
CSA–dipolar, fromREDORsidebands,O�Connor andSchaefer,154,46
two domains from dipolar couplings, by conjoined rigid body/torsion

angle simulated annealing, Clore and Bewley, 154, 329
spin label, structural determination, Sale et al., 156, 104

Orientationally disordered systems
S > 1/2 centers in, ESEEM and HYSCORE spectra, Benetis, Dave, and

Goldfarb, 158, 126
Overhauser enhancement

use to assist with needle and catheter placement during interventional
MRI, Vahala et al., 157, 298

Oxygen
dissolved, effects on amide proton relaxation and chemical shift in

perdeuterated protein, Ulmer, Campbell, and Boyd, 157, 181

P

Paramagnetic center
resonance assignment in proximity of, tailored HCCH–TOCSY

experiment for, Piccioli and Poggi, 155, 236
Paramagnetic NMR relaxation

application of closed-form expressions for level-averaged ESR times
outside Zeeman limit, Sharp, 154, 269

Parameter estimation
for multidimensional NMR, achievable accuracy of, Ober et al., 157, 1

PASS
2D, evaluation at low spinning rates in aqueous samples and in presence

of magnetic susceptibility gradients, Hu and Wind, 159, 93
PELDOR

at S- and X-band frequencies, and separation of exchange coupling from
dipolar coupling, Weber et al., 157, 277

Peltier thermopiles
thermostatic control system, microprocessor control for portable NMR

relaxometer, Anisimov, Teplov, and Silkin, 154, 176
Penetration enhancement

skin: kinetic measurements by EPR imaging with modulated field
gradient, Herrling, Fuchs, and Groth, 154, 6

Peptides
fusion, membrane-bound, filtered MAS observation of backbone

carbons, with REDOR subtraction, Yang et al., 159, 101
immobilized, enhanced spectral resolution by combining chemical shift

sum and difference spectroscopy, Luca and Baldus, 159, 243
membrane, orientation from 1H-detected 2H NMR, Yamaguchi and

Hong, 155, 244
resin-bound, proton dipolar recoupling under high-resolution MAS in,

Raya et al., 157, 43
transmembrane, in bicelles, study methods: consequences of hydro-

phobic mismatch and peptide sequence, Whiles et al., 158, 149
U-13C,15N-labeled, soft-triple-resonance solid-state NMR for assign-

ments of, Astrof and Griffin, 158, 157
Perdeuterated proteins

amide proton relaxation and chemical shift in, effects of dissolved
oxygen, Ulmer, Campbell, and Boyd, 157, 181

correlation of backbone amide and side-chain 13C resonances in, L6hr
and R>terjans, 156, 10

Pf1
magnetically aligned, capture and manipulation with aqueous polymer

gel, Riley, Giuliani, and Augustine, 159, 83
Phantom studies

gradient echo imaging of flowing hyperpolarized nuclei: 129Xe
dissolved in ethanol, Johansson et al., 159, 69

Phase correction
automatic, NMR spectra, efficient algorithm based on entropy

minimization, Chen et al., 158, 164
Phase cycling

cogwheel, description of method, Levitt, Madhu, and Hughes, 155, 300
Phase-incremented pulses

coherent excitation with, Zhang and Gorenstein, 154, 73
Phase noise

NMR, inductive shielding, Sigmund et al., 159, 190
PHORMAT

evaluation at low spinning rates in aqueous samples and in presence of
magnetic susceptibility gradients, Hu and Wind, 159, 93

Picoliter 1H NMR
theoretical basis review and demonstration, Minard and Wind, 154, 336

PISEMA
effect of Hartmann–Hahn mismatching, Fu et al., 159, 167
NMR spin locking of proton magnetization, frequency-switched Lee–

Goldburg pulse sequence, Fu, Tian, and Cross, 154, 130
Pluronic F-127

gel, capture and manipulation of magnetically aligned phage Pf1 with,
Riley, Giuliani, and Augustine, 159, 83

Polarity
role in hyperfine splittings of hydrogen-bonded nitroxides, Marsh, 157,

114
Polarization

liquid 129Xe, rapid precise probe for measurement, Verhulst et al., 155,
145

Polycrystalline solids
c-irradiated, radicals with two methyl groups in, electron spin-lattice

relaxation, Harbridge, Eaton, and Eaton, 159, 195
Polymer gel

aqueous, capture and manipulation of magnetically aligned phage Pf1
with, Riley, Giuliani, and Augustine, 159, 83

Polymeric composites
temperature-induced changes in EPR spectrum of magnetic center in

kaolin, Vasyukov et al., 154, 15
Polypeptides

2D MAS NMR method to recover amplified heteronuclear dipolar and
CSA interactions, Wei et al., 158, 23

anisotropic interaction tensors in, specification and visualization, and
numerical simulations in biological solid-state NMR, Bak et al.,
154, 28

Polystyrene resin
NMR line broadening of organic molecules grafted onto, and resin

dynamics, Lippens, Chessari, and Wieruszeski, 156, 242
Porous media

enhanced transverse relaxation due to internal field gradients, Dunn,
156, 171

flow through, PFG NMR measurements: effects of spatial correlations
of magnetic field and velocity field, Lebon and Leblond, 159, 13

multiple spin echoes, physical origin of observed dips, Alessandri,
Capuani, and Maraviglia, 156, 72

water content profiles with 1D centric SPRITE acquisition, Mastikhin
et al., 156, 122

xenon gas diffusion NMR, narrow pulse approximation and long length
scale determination in, Mair et al., 156, 202

Powder patterns
undistorted chemical-shift anisotropy, 2D separation in MAS NMR, Liu,

Mao, and Schmidt-Rohr, 155, 15
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Principal component analysis
complex, automatic frequency alignment and quantitation of single

resonances in multiple MR spectra via, Van Huffel et al., 158, 1
NMR spectral quantitation by, procedure for determining lineshape

variations, Stoyanova and Brown, 154, 163
Probes

opposed-solenoid endovascular MRI, reciprocity and sensitivity, Crottet
et al., 159, 219

rapid precise, for liquid 129Xe polarization measurement, Verhulst et al.,
155, 145

Probe–sample interactions
in magnetic resonance force microscopy, Suter et al., 154, 210

Prolate spheroidal wave functions
two-dimensional, for MRI, Yang et al., 158, 43

Propagator
determination, and spectrally resolved velocity exchange spectroscopy

of two-phase flow, Khrapitchev et al., 159, 36
Protection system

for NMR spectrometers, design and implementation, Laurent and
GuSron, 156, 295

Protein background
eliminating, and analysis of protein–ligand interactions with NMR

diffusion measurements, Derrick, McCord, and Larive, 155, 217
Protein content

and changes in porcine muscle water characteristics during growth, in
vitro low-field 1H NMR, Bertram et al., 157, 267

Protein domains
covalently linked, from dipolar couplings, relative orientation by

conjoined rigid body/torsion angle simulated annealing, Clore
and Bewley, 154, 329

Protein–ligand interactions
analysis with NMR diffusion measurements, Derrick, McCord, and

Larive, 155, 217
Proteins

backbone assignment, intraresidue HNCA and COHNCA experiments
for, Brutscher, 156, 155

dissolved in different anisotropic media, graphical analysis of relative
orientation of molecular alignment tensors for, Nomura and
Kainosho, 154, 146

immobilized, enhanced spectral resolution by combining chemical shift
sum and difference spectroscopy, Luca and Baldus, 159, 243

with known structure, assignment strategy for, Hus, Prompers, and
Br>schweiler, 157, 119

15N-labeled, 3JHNHa scalar couplings in, rapid determination with
cosine-modulated HSQC, Petit, Vincent, and Zwahlen, 156, 313

one-bond 15N-1HN and 15N-13C0 and two-bond 13C0-1HN residual dipolar
couplings in, sensitivity-enhanced E.COSY-type HSQC for, Ding
and Gronenborn, 158, 173

sequential resonance assignment, 2D triple-resonance NMR experi-
ments for, Ding and Gronenborn, 156, 262

U-13C,15N-labeled, soft-triple-resonance solid-state NMR for assign-
ments of, Astrof and Griffin, 158, 157

Proton–carbon long-range correlation
increasing resolution of, 3D HSQC-HSQMBC for, UhrKn, 159, 145

Proton-detected local field spectroscopy
with low-power decoupling, measurement of dipolar couplings in

partially oriented molecules, Marjanska et al., 158, 52
Proton dipolar recoupling

in resin-bound peptides under high-resolution MAS, Raya et al., 157, 43
Proton magnetization

NMR spin locking under frequency-switched Lee–Goldburg pulse
sequence, Fu, Tian, and Cross, 154, 130

OH and NH, selective dephasing based on 1H chemical-shift anisotropy
recoupling, Schmidt-Rohr and Mao, 157, 210

Proton NMR
enantiomeric excessmeasurements inweakly oriented chiral liquid crystal

solvents using 2D 1H selective refocusing, Farjon et al., 158, 169

1H magnitude spectra, automated artificial neural network quantification
of in vivo human brain metabolites, Hiltunen et al., 154, 1

localized, without water suppression: frequency demodulation by
modulus signal selection, Serrai et al., 154, 53

picoliter, Minard and Wind, 154, 336
separation of intra- and extramyocellular lipid signals by magnetic field

distribution, Steidle et al., 154, 228
spectra of molecules with rare spins at natural abundance in nematic

solvent, selective detection, Emsley et al., 154, 303
Protons

amide, temperature coefficients, location of hydrogen bonds in human
ubiquitin using, Cierpicki et al., 157, 178

Pulse calibration
and GAMMA simulations of stray-field responses, Kinchesch et al.,

154, 252
Pulsed ESR imaging

combined k-space q-space, Feintuch et al., 157, 69
Pulsed-field gradient

flow-compensating NMR-PFG techniques, sizing of emulsion droplets
under flow using, Johns and Gladden, 154, 142

Pulsed-field gradient NMR
analysis of protein–ligand interactions with NMR diffusion measure-

ments, Derrick, McCord, and Larive, 155, 217
anisotropic water diffusion in macroscopically oriented lipid bilayers,

W?sterby, Or?dd, and Lindblom, 157, 156
measurements of flow through porous media, effects of spatial

correlations of magnetic field and velocity field, Lebon and
Leblond, 159, 13

Pulsed-field gradient spin-echo NMR
modulated, study of restricted self-diffusion of water in highly

concentrated W/O emulsion, Topgaard, Melander, and S6derman,
156, 195

Pulsed gradients
and stray-field gradients, combined, multidimensional imaging using,

Godward et al., 155, 92
Pulsed gradient spin-echo NMR

xenon gas diffusion NMR of porous media, Mair et al., 156,

202
Pulsed spin locking

sensitivity enhancement in structural measurements by solid-state NMR,
Petkova and Tycko, 155, 293

Pulse parameters
optimized, for reducing quantitation errors due to saturation factor

changes in MRS, GalbGn and Spencer, 156, 161
Pulse sequence

frequency-switched Lee–Goldburg, NMR spin locking of proton
magnetization under, Fu, Tian, and Cross, 154, 130

method for variable temperature gradient shimming, Evans, Morris, and
Davis, 154, 325

RIDE�n RIPT—ring down elimination in rapid imaging pulse trains,
Woelk et al., 159, 207

Q

q-space
combined k-space q-space pulsed ESR imaging, Feintuch et al., 157,

69
Quadrupolar nuclei

half-integer
anisotropic relaxation and motion, central transition NMR spectro-

scopy, Kristensen and Farnan, 158, 99
rotor-encoded heteronuclear MQ MAS NMR, Lupulescu, Brown, and

Spiess, 154, 101
satellite transitions of, influencing for enhancement of MAS NMR

spectra, Iuga and Kentgens, 158, 65
I = 3/2, modified RIACT MQMAS NMR for, efficient triple-quantum

excitation in, Lim, Charpentier, and Pines, 154, 196
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optimizing STMAS, Huguenard et al., 156, 131
spin-5/2, signal enhancement in 5QMAS spectra, Goldbourt and Vega,

154, 280
Quadrupole coupling constants

for 14N, of inorganic nitrates, Marburger, Fung, and Khitrin, 154, 205
Quadrupole MRI probes

opposed-solenoid endovascular, reciprocity and sensitivity, Crottet et al.,
159, 219

Quantification algorithm
time-domain frequency-selective, Romano et al., 155, 226

Quantitation
errors due to saturation factor changes in MRS, optimized pulse

parameters for reducing, GalbGn and Spencer, 156, 161
single resonances in multiple MR spectra, via complex principal

component analysis, Van Huffel et al., 158, 1
Quantitative data analysis

improved Lanczos algorithms for blackbox MRS data quantitation,
Laudadio et al., 157, 292

Quantitative imaging
MRI, Euclidian distance-weighted smoothing for, Bonny and Renou,

159, 183
Quantum information processing

by NMR, implementation of conditional phase-shift gate for,
using transition-selective pulses, Das, Mahesh, and Kumar, 159,
46

R

Radical anions
fullerene bisadducts, multifrequency CW-EPR study, Zoleo et al., 159,

226
Radical pair

130 GHz ESEEM induced by electron–electron interaction in biradical,
Kulik, Paschenko, and Dzuba, 159, 237

Radicals
with two methyl groups, in c-irradiated polycrystalline solids, electron

spin–lattice relaxation, Harbridge, Eaton, and Eaton, 159, 195
Radiofrequency coil

automatic tuned MRI, for multinuclear imaging of small animals at 3T,
Muftuler et al., 155, 39

double end-cap birdcage coil for small animal whole-body imaging,
Gulsen, Muftuler, and Nalcioglu, 156, 309

Radiofrequency-driven dipolar recoupling
use in recovering proton dipolar interaction in resin-bound peptides

under high-resolution MAS, Raya et al., 157, 43
Radiofrequency field gradient

and B0 field gradient, matched, 2D high-resolution NMR spectra in,
Heise et al., 156, 146

magnetic resonance detection of mechanical vibrations using, Baril
et al., 154, 22

Radiofrequency field pulses
selective, sample restriction in high-resolution solid-state NMR using,

Charmont, Sakellariou, and Emsley, 54, 136
Radiofrequency offset

and chemical-shift anisotropy, effects in cross-polarization solid-state
NMR, Shekar, Lee, and Ramamoorthy, 157, 223

Radiofrequency power
feedback: active resonator system for CW-ESR operating at 700 MHz,

Sato et al., 159, 161
Rapid imaging pulse trains

ring down elimination in—RIDE�n RIPT, Woelk et al., 159, 207
Rapid-passage EPR

out-of-phase, for samples with long electron spin relaxation times,
enhanced signal intensities, Harbridge et al., 156, 41

REAPDOR
internuclear distance determination of S = 1, I = 1/2 spin pairs, Hughes

et al., 156, 230

Reciprocity
opposed-solenoid endovascular MRI probes, Crottet et al., 159,

219
Recoupling

double-quantum dipolar, at high magic-angle spinning rates, Kristian-
sen, Mitchell, and Evans, 157, 253

1H chemical-shift anisotropy, selective dephasing of OH and NH proton
magnetization based on, Schmidt-Rohr and Mao, 157, 210

MAS, methods, application in intermediate motional regime, Saalw?ch-
ter and Fischbach, 157, 17

REDOR
implications of application of MAS recoupling methods in intermediate

motional regime, Saalw?chter and Fischbach, 157, 17
sidebands, relative CSA–dipolar orientation from, O�Connor and

Schaefer, 154, 46
structural measurements, sensitivity enhancement by pulsed spin

locking, Petkova and Tycko, 155, 293
REDOR subtraction

filtered MAS observation of backbone carbons of membrane-bound
fusion peptides using, Yang et al., 159, 101

Reference deconvolution
automated correction of unwanted phase jumps in reference signals

corrupting MRSI spectra after eddy current correction, Simonetti
et al., 159, 151

Relaxation
amide proton, in perdeuterated protein, effects of dissolved oxygen,

Ulmer, Campbell, and Boyd, 157, 181
13C, hexamethylenetetramine: dipole-dipole coupling constant for

directly bonded CH pair, Kowalewski, Effemey, and Jokisaari,
157, 171

and diffusion, 2D distribution functions, quantitative measurement in
grossly inhomogeneous fields, H>rlimann and Venkataramanan,
157, 31

enhancement by MRI contrast agents, role of diffusion and exchange,
Gossuin et al., 158, 36

R1q, outside of fast-exchange limit, Trott and Palmer, 154, 157
Relaxation agent

magnesium chloride as, for 13C NMR of amino acids and carboxylic
acids, Tian et al., 159, 137

Relaxation time NMR
modeling in multi-compartment systems with cylindrical geometry, van

der Weerd et al., 156, 213
Residual dipolar coupling constants

small one-bond proton–carbon, measurement in partially oriented 13C
natural abundance oligosaccharides, Pham et al., 157, 200

Residual dipolar couplings
assignment strategy for proteins with known structure using, Hus,

Prompers, and Br>schweiler, 157, 119
efficiency of homonuclear Hartmann-Hahn and COSY-type mixing

sequences in presence of, Kramer and Glaser, 155, 83
graphical analysis of relative orientation of protein alignment tensors in

two anisotopic media, Nomura and Kainosho, 154, 146
one-bond 15N-1HN and 15N-13C0 and two-bond 13C0-1HN, in proteins,

sensitivity-enhanced E.COSY-type HSQC, Ding and Gronenborn,
158, 173

Resin-bound peptides
proton dipolar recoupling in, under high-resolution MAS, Raya et al.,

157, 43
Resin dynamics

and NMR line broadening of organic molecules grafted onto polystyrene
resin, Lippens, Chessari, and Wieruszeski, 156, 242

Resins
polystyrene, NMR line broadening of organic molecules grafted onto,

and resin dynamics, Lippens, Chessari, and Wieruszeski, 156, 242
Resonance assignment

in proximity of paramagnetic center, tailored HCCH–TOCSY experi-
ment for, Piccioli and Poggi, 155, 236
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sequential, of proteins, 2D triple-resonance NMR experiments for, Ding
and Gronenborn, 156, 262

strategy for proteins with known structure, Hus, Prompers, and
Br>schweiler, 157, 119

U-13C,15N-labeled peptides and proteins, soft-triple-resonance solid-
state NMR, Astrof and Griffin, 158, 157

Resonator
active resonator system for CW-ESR measurement operating at 700

MHz, Sato et al., 159, 161
Response function

complex, of magnetic resonance spectrometers, Annino et al., 157, 74
Restricted diffusion

and categories of coherence pathways for CPMG sequence, Song, 157,
82

effects on MR signal formation, Sukstanskii and Yablonskiy, 157, 92
mapping in (FA)2PF6: combined k-space q-space pulsed ESR imaging,

Feintuch et al., 157, 69
Restricted self-diffusion

of water in highly concentrated W/O emulsion, modulated gradient spin-
echo NMR, Topgaard, Melander, and S6derman, 156, 195

RIACT
FAM–RIACT–FAM, signal enhancement in triple-quantum MAS NMR

of spins-3/2 in solids, Madhu and Levitt, 155, 150
modified RIACT MQMAS NMR for I = 3/2 nuclei, efficient triple-

quantum excitation in, Lim, Charpentier, and Pines, 154, 196
RIDE�n RIPT

ring down elimination in rapid imaging pulse trains, Woelk et al., 159,
207

Ring-down elimination
in noise spectroscopy, Yang and Zax, 158, 73
in rapid imaging pulse trains—RIDE�n RIPT, Woelk et al., 159, 207

Rotating-frame imaging
ring down elimination in rapid imaging pulse trains—RIDE�n RIPT,

Woelk et al., 159, 207
Rotating-frame relaxation
R1q relaxation outside of fast-exchange limit, Trott and Palmer, 154,

157
Rotation

chemical shielding tensor orientation from two or one rotations of single
crystal, Shekar, Ramamoorthy, and Wittebort, 155, 257

Rotational resonance
improved narrowband dipolar coupling for homonuclear distance

measurements in rotating solids, Goobes and Vega, 154,

236
use in recovering proton dipolar interaction in resin-bound peptides

under high-resolution MAS, Raya et al., 157, 43
Rotor-encoded spinning-sideband patterns

heteronuclear MQ MAS NMR, half-integer quadrupolar and spin I = 1/
2 nuclei, Lupulescu, Brown, and Spiess, 154, 101

Rubber
crosslink density in, visualization based on dipolar-correlation effect,

contrast parameter for, Grinberg, Heidenreich, and Kuhn, 159, 88
natural, multipolar spin states, effects of crosslinking and strain,

Wiesmath et al., 154, 60

S

Sample restriction
using RF selective pulses, in high-resolution solid-state NMR,

Charmont, Sakellariou, and Emsley, 54, 136
Satellite-transition MAS NMR

optimizing, Huguenard et al., 156, 131
spin I = 3/2, 5/2, 7/2, and 9/2 nuclei, Ashbrook and Wimperis, 156,

269
Satellite transitions

half-integer quadrupolar nuclei, influencing for enhancement of MAS
NMR spectra, Iuga and Kentgens, 158, 65

Saturation factor
changes, quantitation errors in MRS due to, optimized pulse parameters

for reducing, GalbGn and Spencer, 156, 161
Saturation transfer difference NMR

with ICS-NMR: complete relaxation and conformational exchange
matrix, Jayalakshmi and Krishna, 155, 106

Saturation transfer effects
intermolecular, in reversibly forming ligand–receptor complexes,

CORCEMA analysis, Jayalakshmi and Krishna, 155, 106
S-band EPR

PELDOR at S- and X-band frequencies and separation of exchange
coupling from dipolar coupling, Weber et al., 157, 277

Scalar coupling
3JHNHa, in 15N-labeled proteins, rapid determination with cosine-

modulated HSQC, Petit, Vincent, and Zwahlen, 156, 313
dipolar, efficiency of homonuclear Hartmann-Hahn and COSY-type

mixing sequences in presence of, Kramer and Glaser, 155, 83
Scaling laws

in NMR scattering, via dipolar fields, Brown, Sen, and Cory, 154, 154
Selective excitation

pulses, effect on localized SPAMM 1–1 sequence, Ikonomidou and
Sergiadis, 157, 218

Selective pulse
adjustable broadband selective excitation with uniform phase, Cano,

Smith, and Shaka, 155, 131
Selective refocusing

2D 1H, enantiomeric excess measurements in weakly oriented chiral
liquid crystal solvents using, Farjon et al., 158, 169

Self-diffusion
modeling in multi-compartment systems with cylindrical geometry, van

der Weerd et al., 156, 213
restricted, of water in highly concentrated W/O emulsion, modulated

gradient spin-echo NMR, Topgaard, Melander, and S6derman, 156,
195

Sensitivity
opposed-solenoid endovascular MRI probes, Crottet et al., 159, 219
satellite-transition MAS NMR of spin I = 3/2, 5/2, 7/2, and 9/2 nuclei,

Ashbrook and Wimperis, 156, 269
Sensitivity enhancement

MAS spectra, influencing satellite transitions of half-integer quad-
rupolar nuclei for, Iuga and Kentgens, 158, 65

membrane peptide orientation from 1H-detected 2H NMR, Yamaguchi
and Hong, 155, 244

in multiple-quantum NMR experiments with CPMG detection, Lim
et al., 157, 160

structural measurements by solid-state NMR, via pulsed spin locking,
Petkova and Tycko, 155, 293

time-optimal coherence-order-selective transfer of in-phase coherence
in heteronuclear IS spin systems, Reiss, Khaneja, and Glaser, 154,
192

via polarization transfer, in NMR of laser-polarized noble gases,
Goodson, 155, 157

Separation of undistorted powder patterns by effortless recoupling
(SUPER)

2D separation of undistorted CSA powder patterns in MAS NMR, Liu,
Mao, and Schmidt-Rohr, 155, 15

Sequential assignment
proteins, 2D triple-resonance NMR experiments for, Ding and Gronen-

born, 156, 262
Shielding

inductive, of NMR phase noise, Sigmund et al., 159, 190
Shielding tensor

orientation, from two or one rotations of single crystal, Shekar,
Ramamoorthy, and Wittebort, 155, 257

Shimming
gradient, variable temperature, method for, Evans, Morris, and Davis,

154, 325
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Sidebands
REDOR, relative CSA–dipolar orientation from, O�Connor and

Schaefer, 154, 46
Side chains

13C resonances, correlation with backbone amide resonances in
perdeuterated proteins, L6hr and R>terjans, 156, 10

Signal enhancement
in 3QMAS NMR of spins-3/2 in solids, Madhu and Levitt, 155, 150
in 5QMAS spectra of spin-5/2 quadrupolar nuclei, Goldbourt and Vega,

154, 280
out-of-phase rapid-passage EPR for samples with long electron spin

relaxation times, Harbridge et al., 156, 41
Signal intensity

enhanced, by out-of-phase rapid-passage EPR for samples with long
electron spin relaxation times, Harbridge et al., 156, 41

EPR, frequency dependence
248 MHz to 1.4 GHz, Rinard et al., 154, 80
250 MHz to 9.1 GHz, Rinard et al., 156, 113

Signal-to-noise ratio
prediction, picoliter 1H NMR, Minard and Wind, 154, 336

Signal processing
biomedical, improved Lanczos algorithms for blackbox MRS data

quantitation, Laudadio et al., 157, 292
two-dimensional prolate spheroidal wave functions for MRI, Yang et al.,

158, 43
SIMMOL

specification and visualization of anisotropic interaction tensors in
polypeptides and numerical simulations in biological solid-state
NMR, Bak et al., 154, 28

Simulated annealing
conjoined rigid body/torsion angle, determination of relative orientation

of two domains from dipolar couplings, Clore and Bewley, 154,
329

Single crystal
chemical shielding tensor orientation from two or one rotations of,

Shekar, Ramamoorthy, and Wittebort, 155, 257
metal surfaces, T1 relaxation of 129Xe on, Stahl et al., 159, 1

Size distribution
emulsion droplets under flow, determination using flow-compensating

NMR-PFG techniques, Johns and Gladden, 154, 142
Skeletal muscle

intra- and extramyocellular lipids, signal separation in proton MR
spectra by magnetic field distribution, Steidle et al., 154,

228
metabolite quantitation errors due to saturation factor changes in MRS,

optimized pulse parameters for reducing, GalbGn and Spencer, 156,
161

porcine, water characteristics, changes during growth, in vitro low-field
NMR relaxation study, Bertram et al., 157, 267

Skin
kinetic measurements using EPR imaging with modulated field gradient,

Herrling, Fuchs, and Groth, 154, 6
Slice thickness

and GAMMA simulations of stray-field responses, Kinchesch et al.,
154, 252

SLICING
trilinear, for 2D noniterative T2 decomposition of low-field NMR

relaxation data, Pedersen, Bro, and Engelsen, 157, 141
Small animals

multinuclear imaging at 3T, automatic tuned MRI RF coil for, Muftuler
et al., 155, 39

whole-body imaging, double end-cap birdcage coil for, Gulsen,
Muftuler, and Nalcioglu, 156, 309

Small molecules
in amorphous matrices, large-angle jumps of, 2D exchange NMR

analysis, Medick, Vogel, and R6ssler, 159, 126

Smoothing
Euclidian distance-weighted, for quantitative MRI, Bonny and Renou,

159, 183
Solid-phase resins

resin dynamics and NMR line broadening of organic molecules grafted
onto polystyrene resin, Lippens, Chessari, and Wieruszeski, 156,
242

Solids
at low temperatures, multiple-quantum dynamics in linear chains and

rings of, Fel�dman and Maximov, 157, 106
polycrystalline, c-irradiated, radicals with two methyl groups in,

electron spin-lattice relaxation, Harbridge, Eaton, and Eaton, 159,
195

rotating, improved narrowband dipolar coupling for homonuclear
distance measurements in, Goobes and Vega, 154, 236

spins-3/2 in, triple-quantum MAS NMR, signal enhancement, Madhu
and Levitt, 155, 150

Solid-state NMR
biological, numerical simulations, and specification and visualization of

anisotropic interaction tensors in polypeptides, Bak et al., 154, 28
cross-polarization, chemical-shift anisotropy and offset effects in,

Shekar, Lee, and Ramamoorthy, 157, 223
double-quantum, 13C spin pairs coupled to 14N, Hughes et al., 159, 25
2H, transmembrane peptides in bicelles, and hydrophobic mismatch and

peptide sequence, Whiles et al., 158, 149
high-resolution, sample restriction using RF selective pulses in,

Charmont, Sakellariou, and Emsley, 54, 136
soft-triple-resonance, for assignments of U-13C, 15N-labeled peptides

and proteins, Astrof and Griffin, 158, 157
structural measurements, sensitivity enhancement by pulsed spin

locking, Petkova and Tycko, 155, 293
Solid-state NMR imaging

spin interaction filter in, Casieri and De Luca, 159, 63
Solution-state NMR

spectrometers, temperature accuracy and temperature gradients in,
Loening and Keeler, 159, 55

Solvent suppression
improvement in NMR spectra using wavelet transforms: WAVEMAT,

G>nther, Ludwig, and R>terjans, 156, 19
NMR difference probe applicable to, Macnaughtan et al., 156, 97

Solvent-suppression pulses
simple scheme for design of, Prost et al., 159, 77

SPAMM sequence
rotational approach to localized SPAMM 1–1 tagging, Ikonomidou and

Sergiadis, 157, 218
Spatial correlations

magnetic field and velocity field, and PFG NMR measurements of flow
through porous media, Lebon and Leblond, 159, 13

Spectral assignments
13C NMR, for nematic liquid crystals, by 2D chemical-shift c-encoding

NMR, Nishiyama, Kubo, and Terao, 158, 60
Spectral decomposition

EPR spectra, quantification of lateral lipid domain properties of
erythrocyte ghosts using, Arsov, Schara, and Otrancar, 157, 52

Spectral resolution
enhanced, in immobilized peptides and proteins, by combining chemical

shift sum and difference spectroscopy, Luca and Baldus, 159,

243
Spectrometers

design and implementation of protection system for, Laurent and
GuSron, 156, 295

solution-state NMR, temperature accuracy and temperature gradients in,
Loening and Keeler, 159, 55

Spin diffusion
true 1H, 2D 13C–13C MAS NMR correlation spectroscopy with, de Boer

et al., 157, 286
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Spin echoes
multiple, in heterogeneous systems: origin of observed dips, Alessandri,

Capuani, and Maraviglia, 156, 72
non-CPMG fast spin echo with full signal, Le Roux, 155, 278
signal behavior in presence of magnetic field gradients, theoretical

framework for analysis, Sukstanskii and Yablonskiy, 157, 92
Spin Hamiltonian tensors

low-symmetry, analysis: Fe3+ in natrolite, Vinokurov et al., 155, 57
Spin interaction filter

in solid-state NMR imaging, Casieri and De Luca, 159, 63
Spin labels

immobilization and orientation, structural determination, Sale et al.,
156, 104

microenvironment: polarity contributions to hyperfine splittings of
nitroxides, Marsh, 157, 114

multispin labeling and MAS NMR 2D dipolar correlation, model for
aggregated chlorophyll a/H2O from, van Rossum et al, 155, 1

Spin–lattice relaxation
amide proton, in perdeuterated protein, effects of dissolved oxygen,

Ulmer, Campbell, and Boyd, 157, 181
effects on metabolite quantitation: optimized pulse parameters for error

reduction due to saturation factor changes in MRS, GalbGn and
Spencer, 156, 161

with T1 measurements, deconvolution of compartmental water diffusion
coefficients in yeast cell suspensions, Silva et al., 156, 52

T2–T2 correlation spectra using fast 2D Laplace inversion, Song et al.,
154, 261

129Xe on metal single-crystal surfaces, Stahl et al., 159, 1
Spin locking

NMR, proton magnetization under frequency-switched Lee–Goldburg
pulse sequence, Fu, Tian, and Cross, 154, 130

Spinning frequency
low, aqueous samples in presence of magnetic susceptibility gradients

at, evaluation of MAS techniques in, Hu and Wind, 159, 93
Spinning sidebands

rotor-encoded heteronuclear MQ MAS NMR of half-integer quadrupolar
and spin I = 1/2 nuclei, Lupulescu, Brown, and Spiess, 154, 101

Spin pairs
13C, coupled to 14N, double-quantum solid-state NMR, Hughes et al.,

159, 25
S = 1, I = 1/2, internuclear distance determination by REAPDOR

NMR, Hughes et al., 156, 230
Spin polarization

high-capacity production of >65% spin-polarized 129Xe for NMR
spectroscopy and MRI, Zook, Adhyaru, and Bowers, 159, 175

Spin polarization-induced Nuclear Overhauser effect
NMR of laser-polarized noble gases, review, Goodson, 155, 157

Spin polarization transfer
to surface nuclei, hyperpolarized 129Xe and CPMAS for, Smith et al.,

159, 111
Spin relaxation

Curie, in methyl groups, cross-correlation effects involving, Madhu,
Mandal, and M>ller, 155, 29

Spins
rare, at natural abundance, molecules in nematic solvent with, selective

detection of 1H NMR spectra, Emsley et al., 154, 303
S > 1/2 centers in orientationally disordered systems, ESEEM and

HYSCORE spectra, Benetis, Dave, and Goldfarb, 158, 126
spin I = 1/2 nuclei, rotor-encoded heteronuclear MQ MAS NMR,

Lupulescu, Brown, and Spiess, 154, 101
spin I = 3/2, 5/2, 7/2, and 9/2 nuclei, satellite-transition MAS NMR,

Ashbrook and Wimperis, 156, 269
spins-3/2 in solids, triple-quantum MAS NMR, signal enhancement,

Madhu and Levitt, 155, 150
Spin–spin relaxation

amide proton, in perdeuterated protein, effects of dissolved oxygen,
Ulmer, Campbell, and Boyd, 157, 181

enhanced, in porous media due to internal field gradients, Dunn, 156, 171
low-field 1H NMR in vitro, porcine muscle, study of water

characteristics during growth, Bertram et al., 157, 267
rapid uniqe curve resolution of low-field NMR relaxation data,

Pedersen, Bro, and Engelsen, 157, 141
T2–T2 correlation spectra obtained using fast 2D Laplace inversion,

Song et al., 154, 261
Spin states

multipolar, excited in strongly inhomogeneous magnetic fields, NMR,
Wiesmath et al., 154, 60

Spin systems
evolution, calculating: coherent excitation with phase-incremented

pulses, Zhang and Gorenstein, 154, 73
heteronuclear IS, time-optimal coherence-order-selective transfer of

in-phase coherence in, Reiss, Khaneja, and Glaser, 154, 192
SPRITE

water content profiles with 1D centric SPRITE acquisition, Mastikhin
et al., 156, 122

Strain
crosslinked natural rubber, effects on multipolar spin states, Wiesmath

et al., 154, 60
Stray-field gradients

and pulsed gradients, combined, multidimensional imaging using,
Godward et al., 155, 92

Stray-field responses
GAMMA simulations: slice thickness and pulse calibration, Kinchesch

et al., 154, 252
Structural model

3D, solid self-assembled chlorophyll a/H2O, van Rossum et al., 155, 1
Structure

from 13C–14N systems, using 13C FIREMAT experiments, Strohmeier,
Alderman, and Grant, 155, 263

long length scale determination in xenon gas diffusion NMR of porous
media, Mair et al., 156, 202

measurement by solid-state NMR, sensitivity enhancement via pulsed
spin locking, Petkova and Tycko, 155, 293

of spin label immobilization and orientation, determination, Sale et al.,
156, 104

Subband decomposition
subband ARMA modeling approach to high-resolution NMR, Tomczak

and Djermoune, 158, 86
Subspace time-domain algorithm

for automated NMR spectral normalization, Lemmerling et al., 157, 190
Sudden passage

condition for adiabatic passage in Earth�s-field NMR technique, Melton
and Pollak, 158, 15

Superconducting magnet
achievement of 920-MHz high-resolution NMR, Hashi et al., 156, 318

Surface nuclei
spin polarization transfer to, hyperpolarized 129Xe and CPMAS for,

Smith et al., 159, 111
Suspensions

cell and organelle, aeration and mixing during NMR experiments,
device for, Bourne and Kuchel, 159, 158

yeast-cell, deconvolution of compartmental water diffusion coefficients,
combined T1 and D measurements, Silva et al., 156, 52

Switched angle spinning
two-dimensional NMR correlations of liquid crystals using, Havlin,

Park, and Pines, 157, 163

T

T1 (see Spin–lattice relaxation)
T2 (see Spin–spin relaxation)
Tagging

of magnetization, using tandem of two adiabatic DANTE inversion
sequences, Tsekos, Garwood, and Ugurbil, 156, 187
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Temperature
accuracy and gradients, in solution-state NMR spectrometers, Loening

and Keeler, 159, 55
induced changes in EPR spectrum of magnetic center in kaolin,

Vasyukov et al., 154, 15
Temperature coefficients

amide proton, location of hydrogen bonds in human ubiquitin using,
Cierpicki et al., 157, 178

Temperature gradients
and temperature accuracy, in solution-state NMR spectrometers,

Loening and Keeler, 159, 55
Tensor field approximation

continuous, of discrete DT-MRI data, Pajevic, Aldroubi, and Basser,
154, 85

Thermopiles
Peltier, thermostatic control system, microprocessor control for portable

NMR relaxometer, Anisimov, Teplov, and Silkin, 154, 176
Thermostatic control system

Peltier thermopiles, microprocessor control for portable NMR relax-
ometer, Anisimov, Teplov, and Silkin, 154, 176

Three-dimensional field mapping
registered, quantification of B0 homogeneity variation with head pitch

by, Tyszka and Mamelak, 159, 213
Three-dimensional NMR

HSQC-HSQMBC, for increasing resolution of long-range proton–
carbon correlation experiments, UhrKn, 159, 145

Time-domain algorithm
frequency-selective quantification, Romano et al., 155, 226
subspace-based, for automated NMR spectral normalization, Lemmer-

ling et al., 157, 190
Time evolution data

EPR dipolar, direct conversion to distance distributions, Jeschke et al.,
155, 72

Tissue
microstructure/architecture, continuous tensor field approximation of

DT-MRI data, Pajevic, Aldroubi, and Basser, 154, 85
TOCSY

tailored HCCH–TOCSY experiment for resonance assignment in
proximity of paramagnetic center, Piccioli and Poggi, 155,

236
Torsion angle

conjoined rigid body/torsion angle simulated annealing for orientation
of covalently linked domains from dipolar couplings, Clore and
Bewley, 154, 329

Y, NMR determination in a-helical peptides and proteins, Ladizhansky,
Veshtort, and Griffin, 154, 317

sensitivity of DQ solid state NMR spectra of 13C spin pairs coupled to
14N, Hughes et al., 159, 25

TOSS
evaluation at low spinning rates in aqueous samples and in presence of

magnetic susceptibility gradients, Hu and Wind, 159, 93
Transition-selective pulses

implementation of conditional phase-shift gate for quantum information
processing by NMR using, Das, Mahesh, and Kumar, 159, 46

Transmembrane peptides
in bicelles, study methods: consequences of hydrophobic mismatch and

peptide sequence, Whiles et al., 158, 149
Triple-quantum excitation

efficient, in modified RIACT MQMAS NMR for I = 3/2 nuclei, Lim,
Charpentier, and Pines, 154, 196

Triple-quantum resonance
in two-level NMR system, line-narrowing effect in, Hatanaka and

Tabuchi, 155, 119
Triple-resonance NMR

2D experiments for sequential resonance assignments of proteins, Ding
and Gronenborn, 156, 262

soft-, solid-state, for assignments of U-13C, 15N-labeled peptides and
proteins, Astrof and Griffin, 158, 157

TROSY
evaluation and optimization of coherence transfer in high-molecular-

weight systems, Permi and Annila, 155, 123
Two-dimensional distribution functions

diffusion and relaxation, quantitative measurement in grossly inhomo-
geneous fields, H>rlimann and Venkataramanan, 157, 31

Two-dimensional D-J-DOSY
resolving diffusion coefficients in mixtures, Lucas, Otto, and Larive,
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