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point-of-care (POC) scan  49

“easy-to-site suite” scanner  51–57
monitoring device  52–57
portable scanner  52
technological approaches  57–67
three levels  50–51

point resolved spectroscopy (PRESS)  138
polychlorotrifluoroethylene (PCTFE)  367
polyetheretherketone (PEEK)  366, 367, 411, 

414
polyether sulphone membrane  201
poly(methyl methacrylate) (PMMA) layer  7
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polytetrafluoroethylene (PTFE) cell  367, 411, 
412f, 414

poppy Seeds  250f
pore flow velocity  323
porous media design  225–227

biofilm-impacted model  228
filtration devices  227
heterogeneous  225
MR behavior  426–427

positron emission tomography (PET)  265, 286
potentiostatic intermittent titration technique 

(PITT)  360
pouch cell battery  365–366, 399, 400f
power loss contributions  31–33
PowerStream (PS) commercial battery  397
principal component analysis (PCA)  231, 364, 

390
probes designs  365–367
pseudo continuous arterial spin labeling 

(pCASL)  286
Pseudomonas aeruginosa  226
pulsed field gradient (PFG)  320, 322,  

365, 368
pulsed field gradient-stimulated echo rapid 

acquisition with relaxation enhancement 
(PFG-STE-RARE) imaging  240, 242, 251

pulsed gradient spin echo (PGSE) 
approach  225–227, 230, 320

pulsed radiofrequency (RF)  101, 109
pulse-oximeter  52

q 
q-space  226, 302, 327
quantitative susceptibility mapping (QSM)  308, 

309f

r 
radial diffusivity (RD)  297
radio amplification by stimulated emission of 

radiation (RASER)  145
radiofrequency (RF) pulse: 

AM and FM functions  107
amplitude-modulated function  104
bandwidth  373, 374
coil  64–65
frequency modulation  115
magnetic field gradient pulses  407

perturbation  109
propagation, conductive materials  386–389
time-dependent amplitude  115
transmission  83

radioisotope imaging  265, 266
rapid acquisition with relaxation enhancement 

(RARE)  177, 205, 218, 232, 244, 292, 328
Rapid-Scan  103
recirculation system  199
recombinant tissue plasminogen activator 

(rtPA)  54–55
regular membranes  213, 213f
relative error  37, 37f
relative permittivity  31f, 32, 37, 41f
relaxation  426–427
relaxation along a fictitious field (RAFF)  112
relaxation-time distributions  159, 160

depth-resolved  159, 159f, 160, 162, 165,  
165f, 169

wood pore  349
relaxation-time imaging  242
remote detection  141
remote sensing approach  18
resistance-in-series model  195, 197
resonant Lenz lens  9–11
resonators  25, 26, 33, 45

cylindrical  26, 28f
Resovist®  272
reverse osmosis modules  218–219
Reynolds number  198
rheo-MRI  238, 248, 248f, 249, 251
Ricinus plants  240
ring resonators  32, 42, 43f
Roman frescoes  166–167, 167f
root–soil compartment: 

diagnostics  317–332
geophysical  317
hydroponically grown roots  321
neutron imaging  317–318
soil–plant–atmosphere  

continuum  315–317
x-ray computer tomography  317–318

root water uptake  317, 318f, 319f

s 
Saccharum officinarum  244
scanning ISIS (S-ISIS)  371–375, 374f
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semi-analytical model (SAM)  37, 37f, 38f
semi-phenomenological formula  105
sensors, planar  228
7-T system  75–77
shear-induced migration  247–248
shear-induced spatial heterogeneities  247–248
shim magnets  157
signal amplification by reversible exchange 

(SABRE)  5, 136, 147, 149, 231
signal-to-noise ratio (SNR)  5, 6, 9, 11, 26, 80, 

81, 83–85, 87f, 242, 284–285
ceramic probe function  36f
estimation model  33, 37
field dependence  83
limitations  58
micro Helmholtz coil  9
NMR experiment  136
ultrahigh fields  83–85

silica polarization layers  199
silica suspensions  207–210, 209f
simultaneous transmission and reception 

(STAR)  121, 122
single cell metabolic monitoring  6
single-cell MRI detection  272, 273f, 275
single-photon emission computed tomography 

(SPECT)  265
single point ramped imaging with T1 

enhancement (SPRITE)  176, 346–347, 
347f, 393

“single-sided” approach  52
single-sided brain scanner  53, 54f
singlet-assisted diffusion (SAD)  230
singlet NMR diffusion  228–231
six-directional icosahedral flow encoding 

(ICOSA6)  176
small animal multivariate brain analysis 

(SAMBA)  289, 290, 291f
sodium alginate solutions  219

ceramic hollow fiber modules  204–206
polymeric multichannel membrane 

modules  207–210
T1- and T2-weighted MRI  207f

sodium batteries  385
sodium dendrites  416–418
sodium dodecyl sulfate  219
sodium electrolyte  414, 416

sodium hydroxide  219
sodium-ion batteries (NiBs)  407

distribution and evolution  414–416
experimental  411–414
lithium-ion batteries  418
metallic formation  416–420, 420f
NMR investigations  410

soft food materials  249–251
softwoods  337, 338, 338f
soil–plant–atmosphere continuum 

(SPAC)  315–317, 316f
solenoid coils  44f, 137, 398
solid electrolyte  370–371
solid–electrolyte interface (SEI)  384, 396
solid synthetic membranes  193
sparse canonical correlation analysis 

(SCCA)  307
specific absorption ratio (SAR)  88
spectroscopic SWIFT (S-SWIFT)  112–114
spectroscopy  16, 364

high-field NMR  426
spin echo multi-slice pulse sequence 

(SEMS)  319, 319f
spin echo pulse sequence  216, 252, 413
spin-exchange optical pumping (SEOP)  135, 

144, 146
spin hyperpolarization  134–136, 143
spin–spin relaxation time  346, 349
spiral-wound modules  218–219
Stachys sylvatica stem  320, 320f
Staphylococcus aureus  272
state of charge (SOC)  389, 390, 393
statistical distributions  301
steady-state free precession (SSFP)  138
stem cells, neuronal  12
stimulated echo acquisition mode (STEAM) 

signal  138, 242, 243f, 325
stimulated echo acquisition mode multi-slice 

imaging (STEAM-MSI)  325–327, 329,
stimulated echo multi-slice imaging 

(STEMSI)  323, 325
stimulated emission depletion (STED) 

microscopy  4
stray-field MR imaging (STRAFI)  367
stray-field sensors  155–158, 156f, 162, 169
stripline coils  137
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structured fiber’s surface  203, 203f
sucrose transport  237, 238, 240, 241
supercapacitors  365
superconducting solenoid magnets  59–61, 60f
superior parietal lobule (SPL)  80
superparamagnetic iron oxide particles 

(SPIOs)  271
“super-resolution” approach  118
Swagelok cells  367, 411, 414
sweep imaging with Fourier transformation 

(SWIFT)  101, 105f, 124–125
artifact and correction  107–109
bullseye artifacts  107, 108f
components  105–109
continuous  121–124, 122f
excitation function  102–103
ex vivo  110f
gradient-modulated  114–116, 115f, 117f
Look-Locker approach  112
multi-band  116–121, 118f, 119f
spectroscopic  112–114
steady-state magnetization  111
tailored excitation profile  103–105
using MP modules  111–112
variable flip angle  110

sweet-spot sensor  155, 156, 156f
swept-frequency pulse  102
synthetic bromoacrylate (BrAc-STAG)  230
systems integrating hyperpolarization  148

t 
tabletop spectrometers  155
tau  283, 286, 288
Teflon cylinder system  226
temporal SNR (tSNR)  81
tensor network principal components analysis 

(TNPCA)  304f
thermodynamic equilibrium  134, 246
Thermus aquaticus  168
13-interval pulse sequence  323, 327
three-dimensional (3D) Li MRI  408, 408f
3D-printed nuclear magnetic resonance  143, 

147f
T1 map  112, 319
3-T head scanner  51f, 52
time-domain reflectometry probes (TDR)  317

time-lapse MRI  273, 275, 274f 
tracer tracking  318–320
tracheid cells  338
training set model  308
transcendental equation  33
transformative food processing  238
transmembrane pressure (TMP)  200, 201
transmission electron microscopy (TEM)  277
transmitter duty cycle  106
transport: 

distribution  241–244
foods  244–246
fruits  238–244
plants  237–244
soil–plant–atmosphere continuum  315–317, 

316f
water  339
xylem  238, 239, 239f, 240, 241, 316

transverse electric (TE) mode  26, 28
cylindrical resonator  28f
disk resonator  29, 33, 34f, 35f
ring resonators  43f

transverse plane signal reduction  268
transverse relaxation-time distribution  160
true fast imaging and steady precession 

(TrueFISP) sequence  138
tubular membrane module  198, 198f, 200f, 212. 

See also hollow fiber membranes
two-dimensional Fourier transform (2DFT) 

velocity  214
two-dimensional (2D) 23Na NMR 

spectroscopy  410, 414, 415f, 418f
two-dimensional NMR pulse sequences 

theory  427
two-dimensional phase-contrast  

(2DPC)  214

u 
ultimate intrinsic SNR (uiSNR)  83–87
ultrafast MRI: 

bubble burst hydrodynamics  179–185
chemical engineering  175–176
engineering applications  176–178
time-averaged approach  176

ultrafast Z-spectroscopy  140
ultrahigh field (UHF) imaging: 
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advantages  80, 82
dense arrays  83–85
functional magnetic resonance 

imaging  79–82
human torso  88–89, 89f
magnetic fields  83–85
neuroimaging  77–78
signal-to-noise ratio  83–85

ultralow field (ULF)  58
ultrashort echo time (UTE)  101, 138, 178, 252, 

347
ultrashort TE spectroscopic imaging 

(UTESI)  113
ultrasmall iron oxide particles (USPIOs)  271
unilateral nuclear magnetic resonance 

(UMR)  344f, 345
unsaturated chemical compound  135

v 
validation, ceramic coils  37–38
variable flip angle (VFA)  110, 112
variable-rate selective excitation (VERSE)  115
velocity mapping  183f

bubble burst  183–185
evolution  186f
flow process  327, 328
MRI  320–331
out-of-plane  185f
single-component transverse  183
three-component  184–186
two-dimensional  211f

ventral posteromedial nucleus  120f
ventricular system  55
vertical bore NMR systems  16
very small iron oxide particles (VSOPs)  271
Vicia faba  326, 328f, 329f
violins  160–162, 161f
volume of interest (VOI)  84
voxel-based analysis (VBA)  292, 295, 295f, 296
voxel-based morphometry (VBM)  295

w 
wall paintings  164–166, 165f
Wasserstein distance  301, 302f
water: 

activity  246
bound and free  340–342
cell lumen  340–342, 341f, 345
flow  315–317, 316f, 318f
during food preparation  244, 245t
saturation  166
during shelf life  246, 246t
transport  339
tube  35f
wood materials. See wood materials

well-logging applications  426–428
whole-body scanner design  50
wide-bore systems plants  252
wide-gap geometries  252
wireless Lenz lens (LL)  9
wood materials  337–339, 344f

macroscopic structure  338–339, 339f
MR cryoporometry studies  349–350
oven-dry weight  343
pore space  349–350
products industry  343
science  340
water migration  344–348
water states  340–348

x 
Xe MRI-based pH sensors  139f
xenon in–out exchange  139
x-ray computer tomography (XCT)  317–318, 

407
x-ray imaging  179
xylem transport system  238, 239, 239f, 240, 

241, 316, 320

z 
zero echo time (ZTE)  101, 124, 138, 178
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