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Softness and Hardness Kernels 60–62
solvent effects 267–268
solvent system, definition 256
spectral descriptors 491–493, 503
spherical jellium model 238
spin-free quantum chemistry 25
state-specific dual descriptors 57,

364–366, 371, 372
static correlation 30, 216, 436, 437, 439
steric effects 74, 89, 261, 267, 417, 424
sterimol descriptors 524
strong and weak scaling relationships

534–537
strong Brønsted acids 276–278
strong covalent interaction (SCI) 76,

79–81
strong Lewis acids 276–278
structure–property mappings 529
sulfuric acids 253
supervised learning approaches 534
support vector machines (SVM) 484
sure-independence screening and

sparsifying operator (SISSO) 493,
503–506, 525

method-constructed descriptors
489–491

surface-enhanced Raman spectroscopy
(SERS) 496–498

symmetry adapted perturbation theory
(SAPT) 435

symmetry function descriptor 494
system-bath coupling 317, 318, 325

t
Tamm–Dancoff approximation 386
Taylor series expansion 45, 46, 63, 64
terminal metal-oxo moieties 513
Tetrels 299–301
theoretical descriptors 486, 487
thermodynamic equilibrium 340
thermodynamic factor 516
thermodynamic stability 223, 257, 286,

335, 348
Thomas–Fermi kinetic energy density
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three schisms of solid-state chemistry

455–457
tight-binding theory 460
Tikhonov regularization 484
time-dependent DFT (TDDFT) 60, 367,

374, 387, 394, 395, 398, 499, 544
topological fuzzy Voronoi cells (TFVC)
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total local hardness 62
trans-ethylene chain 92
transition metal (TM) complexes 109,

121, 143–146
transition-metal doping 346
Triels 302–304
triplet-triplet annihilation (TTA) 317,

318, 325, 329, 330, 398
turnover-determining intermediate (TDI)

517, 518, 528
turnover-determining transition state

(TDTS) 516, 517, 528

u
ultra-strong interactions (USI) 76, 80, 81
ultraviolet absorption spectroscopy

497–500
uncertainty quantification 537–539
Usanovich, definition 255–256
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v
valence bond self-consistent field

(VBSCF) 24–26, 28–32, 34–36,
38, 439

valence bond (VB) approach
109, 125

valence-shell electron 339
van der Waals radii 294
VB-based compression approach for

diabatization (VBCAD) 36
VB–EDA 436, 437
VB state correlation diagram (VBSCD)

35, 36
VB theory

aromaticity 32–33
conjugation effect 32–33
diabatic states 34–36
dynamic correlation 30–31
electron-pair bonding 33–34
hyperconjugation effect 32–33
resonance theory 31–32
Rumer’s rule 26–29
VBSCF 24–26
wave function 29–30

vertical resonance energy (VRE)
419–421, 423

vibrational Hamiltonian 382, 383

vibrational spectroscopy 494
Vienna ab initio simulation package

(VASP) 179, 336, 337, 462, 463
Voronoi deformation density (VDD)

method 170

w
Wade–Mingos rule 237, 239
water molecule, structure of 288
wave function ψ 1, 46, 103–105, 457
wave-function-based theory 92
wave-function (WF) methods 207
weak interactions 107, 163, 293, 309
Weizsäcker kinetic energy 74
Wiberg bond orders 126

x
XEDA 442
Xiamen Valence Bond (XMVB) 24

input files 36–37
output files 38

y
Young tableaux 28, 29

z
zero bonding information 456




