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canted spin arrangements 14
Ce isotopes 111
centrosymmetric space groups 304
cgs emu system, magnetism 5
charge order induced multiferroicity 414, 416
charge ordering multiferroics 407
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classical computation algorithm 103
CN− anion 72
cobalt(II)–octacyanotungstate(V) systems
331

coherent one-qubit manipulations 108
CoII-radical SCM 136
CoII-nitronyl nitroxide-based SCMs 151
[Co(hfac)2(NITPhOMe)], magnetic properties
of 149

[Co(hfac)2(NITPhOMe)] SCM 152
[Co(hfca)2(NITPhOMe)] crystal structure
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– Heisenberg model 17
– Ising model 18
– spin glass 23
– superparamagnets 25
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complete active space self-consistent field
(CASSCF) approach 456
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– cyano-bridged electron transfer chains

384
– discrete metal complexes
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– – with oxidized TTF radical 377
– donor/acceptor electron-transferred

magnetic chains 390
– electron donor and acceptor molecules

369, 370
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systems 395
– HOMO/LUMO energy gap 384
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magnetic-conducting stacked layer hybrid
– 𝜋-d interactions through covalent bonds

371
– 𝜋-f system 379
– magnetic chain-conducting column
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– neutral-ionic transition, magnetic chains

389

– one-dimensional rhodium(I)-semiquinonate
complexes 385

– oxobenzo-bridged bisdithiazolyl radical
system 396

– polymeric metal complexes
– – with neutral TTF 376
– – with oxidized TTF radical 378
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– – 2-[2-(4,5-dibromo-[1,3]dithiol-2-ylidene)-

1,3-benzodithiol-5-yl]-4,4,5,5-
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Cr7Ni 108
Cr7Ni molecules
– on Au(111) surface 209
– cyclic shape of 207
Cr7 Ni-Ni-Cr7 Ni supramolecular complexes
118
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– setup for 113
Cr7Ni rings 208
– scheme of 119
crystal structures, of Prussian blue analogs
169

cubic Prussian blue analogue 213, 214
Cu3MNM 109
Cu–Gd ferromagnetic interaction 70
[Cu2(OAc)4(H2O)2] crystal structure
29, 30

Curie–Weiss law 20
– for paramagnets 20
cyanide-bridged molecular magnetic sponges
– low dimensional system 284
– microporosity 292
– polycyanometallates 283
– 3D→3D transformation 288
– 2D→3D transformation 286
cyano-bridged electron transfer chains 384
cyanometallate films 213
cyanometallate precursors 66
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de Almeida–Thoules irreversibility line 24
Debye model 86
decoherence 126
decoherence mechanism 107
demagnetizing field 4
density functional theory (DFT) methods
424

– exchange coupling constant 424
– magnetic anisotropy parameters 431
– transport through magnetic molecules 435
deuterated [Fe8], inelastic neutron scattering
spectra 90, 91

d–f metal ions, high-spin molecules 69
diamagnetic moment 9
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bonding orbital of 12

digital quantum algorithm 103
digital quantum-computer (QC)
– construction of 103
– implementations of 104
digital quantum simulation 116
dinuclear [CoFe] molecules 337
dinuclear CuII –GdIII complex,
magnetostructural data 70

dinuclear LnIII complex 97
dipolar interactions 11
direct current (DC) measurement, SMM 82
discrete metal complexes
– with neutral TTF 372
– with oxidized TTF radical 377
DiVicenzo criteria 104, 106
d6 metal ion, ground and excited states of 42
d–metal ions
– hetero-metallic high-spin molecules 67
– homo-metallic high-spin molecules 61
donor/acceptor magnetic chains,
electron-transfer 390

double exchange mechanism 13
double-resonance spectroscopy (ELDOR)
110

double-well potential 80, 81
dysprosium(III) complexes, structural data for
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Dzyaloshinsky–Moriya (DM) interaction 14,
108

e
Einstein–de Haas effect 1
electron induced excited spin state trapping
(ELIESST) 245

electron spin resonance (ESR), SMM 88
electron spins 104

electron transfer
– cyano-bridged chains 384
– magnetic donor/acceptor chains 390
electrospray deposition (ESD) 192, 208
elementary magnetic moment 1, 2
enantioselective self-assembly 308, 310
endofullerenes 98, 204
Evans method 233
exchange bias SMMs 92
exchange-correlation functional 420, 427,
433

exchange coupling constants 424

f
fabrication techniques 219
face-on deposition 202
fcc-structured CsI2MnII[VII(CN)6] material
169

[Fe(phen)2(NCS)2] 243
[Fe(dpp)2](BF4)2 film fabrication 243
Fe[H2B(pz)2]2(L)2 deposition on Au(111)
surface 243

[Fe(L)2H](ClO4)3⋅MeOH films, spin transition
properties of 241

[FeII(ClO4)2FeIII(bpca)2](ClO4) system 139
[Fe(dpe)Pt(CN)4]⋅G, magnetic properties
238

[Fe(II)(4-octadecyl-1,2,4-triazole)3
](tosylate)2⋅2H2O structure 240

[Fe(Cn-tba)3]X2 structure 240
Fe(pz)[M(CN)4] thin film assembly 216
[Fe(pz)Pt(CN)4], molar magnetic susceptibility
vs. temperature 242

FeIIIpolynuclear complex, SMM properties
93

Fe4 propellers 198
ferrimagnetic Fe3O4, magnetic coupling in
23

ferrimagnets 22
– spontaneous magnetization 162
ferrites 27
ferroelectric system 317, 318
ferro–ferrimagnet 326
ferromagnetic interaction
– orthogonal magnetic orbitals 54
– spin-polarization mechanism 57
– strictly orthogonal approach 55
ferromagnetic interactions
– accidentally orthogonal approach 55, 56
ferromagnetic NiCr-PBAs 217
ferromagnetic system 317, 318
ferromagnetism–antiferromagnetism
switching 271
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ferromagnets 18
– spontaneous magnetization 162
field-dependent magnetization curves 202
film deposition
– single layer control of 213
fine structure 8
finite-temperature Lanczos method (FTLM)
464

first molecular magnetic sponge system 282
f-metal ions, high-spin molecules 67
F nuclei 108

g
Gabay–Toulouse line 24
gadolinium(III) complexes,
magneto-structural data 68

GdIII-polyoxometalato complexes 98
general-purpose quantum computation 104
generic gate 126
giant magnetoresistance (GMR) 27
giant spin Hamiltonian (GSH) 454
Glauber dynamics 38
Goodenough–Kanamori rules 55, 56
grafting procedures, SMMs 197
ground state, of atom/ion 7
Grover’s algorithm 105
gyromagnetic anomaly 3
gyromagnetic ratio 2

h
Halcrow concept 234
Hamiltonian parameters
– evaluation of 120
hard magnets 27
Hartree–Fock methods 419
Heisenberg Hamiltonian 448
Heisenberg model 17
heptacyanido-based molecule-based magnet
– MnII2 (H2O)5[MoIII(CN)7]⋅nH2O 175
heptacyanidomolybdate(III) ion 175
hetero-metallic high-spin molecules 67
heterostructures 217
hexacyanidometallate-based molecule-based
magnet 170, 174

high Tc, definition of 162
high Tc molecule-based magnets 162
– groups of 162
– octacyanidometallates 177
– Prussian blue analogs (PBA) 168
– TCNE-based molecular magnets 163
– VII metal centers 182
highly oriented pyrolytic graphite (HOPG)
200

high magnetic ordering temperatures 213

high-spin cages
– thin layers of 209
high-spin molecules
– blocking ligands 60, 61
– bridging ligands 58
– d–f metal ions 69
– d-metal ions 60
– f-metal ions 67
– magnetic exchange strategy 54
high spin state bleaching 42
Hilbert space, of register 125
Hofmann-like coordination polymers
216

homo-metallic high-spin molecules 61
HOPG surface 200
Hubbard model 13, 120
Hund’s rules 7, 8
hybrid meta-GGA functionals 428
hyperfine coupling 108
hyperfine structure 9
hysteresis loop 26

i
inorganic molecular magnets 79
interface-assisted molecular spintronics
219

intrinsic anisotropy
– SMM 196
ionization process
– of neutral molecules 208
iron clusters, with ground spin state
66

iron(II) spin crossover complex 234
Ising coupling 111
Ising model 18, 146, 147
isotropic coupling
– biquadratic exchange 449
– four-center interactions 450
– Heisenberg Hamiltonian 448

j
Jacob’s ladder classification 420
Jahn–Teller distortion 89
j–j coupling 7
J vs. dihedral angle 71

k
kinetic exchange interaction 12
Kondo effect 203
KVII[CrIII(CN)6], powder X-ray diffraction
and temperature dependence 173

K0.10VII
0.54 V

III
1.24

[NbIV(CN)8]⋅(SO4)0.45⋅6.8H2O
– field-cooled magnetization curve 181
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l
Landau–Zener–Stückelberg (LZS) model
81, 85

Langmuir–Blodgett (LB) film 211, 213
lanthanide complexes
– antenna effect 349
– electronic structure 346, 347
– energy transfer efficiency 350
– fluorescence 349
– ground multiplet 351
– intersystem crossing 350
– luminescent single molecule magnets 356
– magnetic anisotropy 351
– magnetic susceptibility 352
– magnetization 351
– near NIR range 348
– NIR luminescent-prolate lanthanides 360
– Orbach process 351
– synthetic strategy 352
– ultraviolet-visible region 348
lanthanide ion series, magnetic properties of
136

lanthanide SMM
– behavior 35
– NMR analysis of 91
lanthanoid double-decker complexes 95
Larmor precession frequency 2
layer magnets
– based on 4d-5d ions 268
– charge-transfer system 268
– pillared layer 266
light-induced excited spin-state trapping
(LIESST) 42

light-induced SCMs 150
light-switchable SCMs 151
Ln(trensal) complexes 190, 204
LnIII-Pc triple-decker SMMs 96
LnPc2complexes
– macrocyclic ligands of 190
LnPc2 series 200
logic gate 126
long-range magnetic ordering 264
– 3D network approach 264
– 2D magnetic layer approach 266
– 1D magnetic chain approach 269
low dimensional cyanide-bridged molecular
magnetic sponges 284

low-energy spectrum 105
low-spin system V15 108
low-temperature decoherence time 109
L–S coupling 7
luminescence, lanthanide complexes 348
luminescent lanthanide single molecule
magnets (SMM) 356

m
Maclaurin expansion 10
magnetically anisotropic 1D spin systems
132

magnetic anisotropy parameters 431
magnetic chain-conducting column
perpendicular arrangement 391

magnetic-conducting stacked layer hybrid
379

– molecular conductors with paramagnetic
ions 379

– oxalate-metal complexes 380
– SMM and conductors 382
– spin-crossover complexes and conductor

382
magnetic domains, in 1D ferro-/ferrimagnetic
system 38

magnetic exchange coupling 29
magnetic-field dependence 112
magnetic field strength 4
magnetic induction 4
magnetic interactions 10
– antisymmetric exchange 14
– dipolar interactions 11
– direct exchange 11
– double exchange 13
– RKKY interaction 14
– superexchange interaction 12
magnetic molecular transport 435
magnetic molecules 105
– QIP paradigms 105
magnetic moment
– and angular momentum 1
– arrangements in bulk magnet 17
– atomic magnetic moment, size of 2
– magnitude of 5
– unit 1
magnetic nanostructures 105
magnetic relaxation mechanisms 190
magnetic solids 10
magnetic sponges, see molecular magnetic
sponges

magnetic susceptibility 4
magnetism
– applications and research 26
– intensity in solid 3
– of itinerant electrons 15
– magnetic interactions, mechanism of, see

magnetic interactions
– magnetic moment 1
– nuclear magnetism 9
– origins 29
– units in 5
magnetite (Fe3O4) 23
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magnetization
– definition 3, 5
– porous molecular magnets 258
magnetization-induced SHG (MSHG) 314
magnetocaloric effect (MCE) 53, 209
magnetochiral anisotropy (MChA) 315
magnetochiral dichroism 153
magnetocrystalline anisotropy 17
magnetoelectric system 317
manganese clusters
– with oxo and halide bridging ligands 62
– with oxygen and azido bridging ligands 63
manganese(II) octadecylphosphonate
– LB film of 212
manganese oxo-clusters 62
mean field model, of spin glass 24
metal–cyanide cluster synthesis 59
metal–organic framework (MOF) 408
metal–oxo cluster synthesis 59
metal phosphonates 212
metal–radical approach, SCMs 136
metamagnets 22
M(hfac)2 (NITPhOMe)] chiral chains 154
microporosity and molecular magnetic
sponges 292

micro-SQUID 85
mixed metal nd-4f complexes 97
Mn6 complexes, structural and magnetic
parameters 61

MnII2 [MoIII(CN)7]⋅(pym)2⋅2H2O ferrimagnet
178

MnII –[NbIV (CN)8]4−magnets 179
[Mn2(saltmen)2 Ni(pao)2 (py)2](ClO4)2 crystal
structure 39

MnIIINiIIMnIII SCM 137, 138
[Mn4O3Cl4(O2CEt)3(py)3] dimer 36
[Mn12O12(OAc)16(H2O)4] molecular structure
32, 33

[Mn(TPP)O2 PHPh⋅H2O] system 149
Mn12] powdered sample, ESR spectra of 89,
90

MnIII SIM 83, 84
Mn4 SMM 36
MnIII tetraphenylporphyrin units 148
modeling magnetic properties
– DFT for exchange coupling, see density

functional theory (DFT) methods
– Jacob’s ladder classification 420
– spin crossover systems 423
molar magnetization 5
molecular bistability 231
molecular conductors with paramagnetic ions
379

molecular electronics 231

molecular magnetic sponges 279
– coordination polymerization 280
– cyanide-bridged system
– – low dimensional system 284
– – microporosity in cyanide-bridged systems

292
– – polycyanometallates 283
– – 3D-3D transformation 288
– – 2D-3D transformation 286
– first molecular systems 282
– paramagnetic bridging ligands 294
– self-assembly 281
molecular magnetism
– ab initio approach, see ab initio calculations
– conducting magnetic materials 44
– CTIST 43
– exchange-coupled clusters 29
– multifunctional materials 44
– polynuclear coordination complexes 53
– Prussian Blue materials 31
– research directions 47
– single-molecule level 47
– single-molecule magnets, see

single-molecule magnets (SMMs)
– spin crossover complexes 40
– spin Hamiltonian calculations
– – advantage 461
– – exchange 461
– – FTLM 464
– – giant spin Hamiltonian 460
– – Heisenberg exchange coupling 460
– – matrix diagonalization, using symmetries

461
– – model 459
– – quantities 460
molecular magnets
– cyanometallate films 213
– with extended networks 211
– heterostructures 217
– inorganic 79
– Langmuir–Blodgett (LB) films 211
– noncentrosymmetry, see

non-centrosymmetric
molecular magnets (NCM)

– organic 79
– spin crossover networks 216
– V(TCNE)x and derivatives 214
molecular multiferroics 407
molecular nanomagnets (MNMs) 105, 107
– hybrid setups based on 106
– low-temperature decoherence time 109
– production of 105
– QIP register 112
– spin-electric mechanism 108
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molecular photomagnets
– hexacyanidometallate-based complexes

325
– LFe(CN)x 339
– octacyanidometallate-based complexes

330
– photoinduced magnetic pole inversion

327
– polynuclear molecules
– – [FeIII(CN)6]−3 333
– – LFe(CN)3− 335
– – [MoIV(CN)8]4− 334
molecular qubits 107
molecular spin qubits 106
molecular spintronics 187, 435, 438
molecule-based magnets 31, 188
– vs. conventional magnets 161
molecular magnetism
– single-chain magnet 37
mononuclear d metal complexes 95
Monte Carlo simulations 244
multiferroicity 316, 406, 407
multiferroics
– advantage 406
– applications 406
– charge ordering 414
– classification 405, 406
– materials 405
– metal-organic framework and hybrid

perovskites 408
– molecular solids 407
– organic-inorganic hybrids 408
– schematic representation 406
multi-frequency high-field ESR 89
multifunctional magnet,
antiferro–ferromagnetic photoswitching
327

multifunctional molecules, with electron
transfer 339

multifunctional SCMs 153
multifunctional SMM semiconductors
45

muon spin relaxation (𝜇SR) measurements
91

n
nanomagnets 209
nanosized magnets 381
nearest neighbor (NN) exchange interactions
147

Néel-Brown formula 142
neutral double-decker lanthanide complexes
(LnPc2) 200

neutral-ionic transition, magnetic chains 389

neutral molecules
– ionization process of 208
next-nearest neighbor (NNN) exchange
interactions 147

NIR luminescent-prolate lanthanides 360
non-centrosymmetric molecular magnets
(NCM) 301, 302

– chiral ligand 307
– crystal classes and physico-chemical effects

302
– dimensionality 304
– Dzyaloshinskii–Moryia interaction 311
– enantioselective self-assembly 308, 310
– magnetic properties 312
– magnetization-induced SHG 314
– magneto-chiral anisotropies 315
– MSHG 314
– multiferroicity 316
– spontaneous crystallization 305
– strategies 304, 305
– symmetry 302
noncollinear blackbox approach 430
nondegenerate system 420
nonhybrid meta-GGA functionals 428
N-qubit register 103
nuclear magnetic resonance (NMR)
– computing 104
– frameworks, selective population transfer in

111
– SMM 89
nuclear magnetism 9
nuclear magneton 9
NWChem quantum chemistry code 120

o
octacyanidometallate based molecule-based
magnets 177

octacyanidometallate-based photomagnets
– cobalt(II)-octacyanotungstate(V) systems

331
– copper(II)-octacyanomolybdate(IV) systems

330
octadecylphosphonic acid 212
octanuclear [Co4Fe4] cube molecule 335
on-chip magnetic refrigeration 187
one-dimensional rhodium(I)-semiquinonate
complexes 385

1D magnetic chain approach 269
optical switching 328
Orbach and Raman spin–phonon processes
109

Orbach process 33, 80
orbital angular momentum 3
organic ligands 106
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organic molecular magnets 79
oxalate-based system 318
oxalate-metal complexes, magnetic layers
380

p
paramagnetic bridging ligands, molecular
magnetic sponges 294

paramagnetic cyanide complexes 175
Pauli paramagnetism 16
permalloy 27
permanently coupled qubits 110
permanent magnets, see hard magnets
phloroglucinol (1,3,5-trihydroxybenzene)
bridging unit 58

photoinduced magnetic pole inversion,
ferro–ferrimagnet 326

photoinduced magnetization
– Prussian blue analogs (PBA)
– – in Co complexes 329
– – in heterostructures 329
photomagnetic coordination networks
– hexacyanidometallate-based photomagnets

325
– octacyanidometallate-based photomagnets

330
photomagnetic heterostructures, Prussian
Blue analog 329

photomagnetic polynuclear molecules
– dinuclear [CoFe] molecules 337
– [FeIII(CN)6]3− 333
– [MoIV(CN)8]4− 334
– multifunctional molecules with electron

transfer 339
– octanuclear [Co4Fe4] cube molecule

335
– tetranuclear [Co2Fe2] molecules 336
photoresponsive Prussian blue analogue
217

photoswitching, in multifunctional magnet
327

phthalocyaninato double-decker complex 95
physisorbed molecules 195
physisorption 192
pillared-layer magnets 266, 267
polymeric metal complexes
– with neutral TTF 376
– with oxidized TTF radical 378
polynuclear clusters 192
polynuclear complexes 197
polynuclear coordination complexes 53
polynuclear d metal complexes 96
polynuclear f metal SMMs 93
polynuclear SMM 34, 189

polyoxometalate MNM 123
porous molecular magnets (PMM) 253
– ferromagnetic and antiferromagnetic

structures 273
– ferromagnetism–antiferromagnetism

switching 271
– long-range magnetic ordering, see

long-range magnetic ordering
– magnetic couplings 274
– post-synthetic modification 273
– schematic representation 254
– single-chain magnets dynamics 263
– single-molecule magnets dynamics 259
– spin-glass-like behaviors 260
– with spin-state switching 255
potential exchange interaction 12
prefunctionalized surfaces 191
Prussian blue analogs (PBA) 168
– photoinduced magnetization in Co

complexes 329
– photomagnetic heterostructures 329
Prussian blue materials, molecule-based
magnets of 31

q
QIP paradigms
– with magnetic molecules 105
quantum computation 187
– gates 126
quantum correlation control 206
quantum entanglement 125
quantum Hamiltonian
– time evolution of 116
quantum information processing (QIP) 104
quantum parallelism 103
quantum simulations 116
quantum simulator (QS) 104
quantum tunneling of the magnetization
(QTM) 80, 81

quasi-Ising coupling 111
quasi-flat orientation 207
qubit coherence
– decay of 107
qubits 103
– definition 125
– dephasing effects 108
– encoding of 105, 123
– molecular qubits 107
qubit-switch coupling constants 120

r
Rabi oscillations 108, 126
rare earth (Ln) based SMMs 190
redox active molecular materials 46
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register
– Hilbert space of 125
remnant magnetization
– SMM 85
reverse-LIESST (RLIESST) effect 42
reversible switching 272
RKKY interaction 14, 15
Russell–Saunders coupling 7

s
scanning tunneling microscope (STM) 191
– tip 109
– electric potential of 122
SCMs, see single-chain magnets (SCMs)
self-assembly method 58
Sherrington–Kirkpatrick phase diagram 25
silicon 201
single-chain magnet (SCM) 37, 131, 136
– canted SCMs 137
– classical-spin approach 142
– collinear anisotropy axes 139
– concepts 133
– domain walls 134
– dynamics 134, 263
– [FeII(ClO4)2FeII(bpca)2](ClO4) system 139
– feature 133
– heavy metal ions and orbital angular

momenta 140
– Ising model 146, 147
– light-induced 150
– magnetically ordered systems 137
– magnetic spins 132
– metal-radical approach 136
– multifunctional 153
– non-collinear magnetic anisotropy 147
– relaxation time barrier 134
– spin dynamics, external control of 151
– uniaxial anisotropy 132
single domain magnets 80
single electron spins 105
single-ion magnet (SIM) 36, 80, 435
– anisotropy 132
single-ion SMMs 36
single-molecule magnet (SMM) 32, 93, 187
– AC measurements 86
– characteristic fingerprints 33
– chemical structure of 196
– classes of 188
– and conductors 381
– criterion 33
– design 91
– DC measurement 82
– disadvantages 35
– dynamics 259

– electron spin resonance 88
– energy barrier 34
– examples 35
– Fe4 propellers 198
– inelastic neutron scattering 91
– information storage devices 36
– Ln(trensal) complexes and endofullerenes

204
– LnPc2 series 200
– magnetic anisotropy 35
– magnetic functionality of 196
– magnetic relaxation process 80
– magnetism in 193
– magnetization, slow relaxation of 80
– micro-SQUID 85
– mixed metal–d–4 f complexes 97
– mononuclear d metal complexes 95
– mononuclear f metal complexes 95
– multilayers and submicron films of 204
– muon spin relaxation 91
– NMR 89
– one-molecule thick layers of 194
– Orbach process 80
– polynuclear d metal complexes 96
– polynuclear f metal type SMMs 93
– processing methods for 191
– remnant magnetization 85
– spin dynamic experiments 81
– surface role in 194, 196
single phase multiferroic system 317
single spin crossover molecules
– charge transport properties 245
single three-qubits Deutsch gate 104
single-triangle spectrum 114
skyrmions 147
slow magnetic relaxation 258
SMM, see single-molecule magnet (SMM)
“smoking-gun” proof 198
soft magnets 26
solid-state alkylphosphonates 212
solvent-modulated magnetism 255
space groups, centrosymmetry 304
space groups, noncentrosymmetry, see
non-centrosymmetric molecular magnets
(NCM)

spin angular momentum 3
spin-crossover (SCO) complex and conductors
382

spin crossover compounds, multifunctionality
in 236

spin crossover networks 216
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spin crossover phenomenon
– hysteresis loops 233
– at nanoscale 239
– scan rate 235
– in soft matter 238
– in solid and liquid state 232
– spin transitions in solution 233
– stepwise spin transitions 235
spin crossover systems 423
spin-dependent electronics 187, 191
spin-echo method 91
spin-electric mechanism 108
spin-flip DFT (SF-DFT) methods 429
spin glass 23
– H–T mean field phase diagram 25
spin-glass-like behaviors 260
spin Hamiltonian 108, 120
spin Hamiltonian calculations
– advantage 461
– exchange 461
– FTLM 464
– giant spin Hamiltonian 460
– Heisenberg exchange coupling 460
– matrix diagonalization 461
– model 459
– quantities 460
spin-ionics 174
spin-orbit coupling 190
spin polarization 215
– mechanism, for ferromagnetic interaction

57
spin-state switching 255
– in Fe(II) coordination compounds 232
spinterface 219
spin transitions
– in Hofmann-like networks 216
spin transport, in organic/molecular materials
28

spintronics 27
state-interaction with spin-orbit (SO-SI) 458
step modular approach 58
stepwise spin transitions 235
STMmethods 203
Stoner criterion 16
sublimable polynuclear SMMs 192
submicron films 214
sum rules 193
superexchange interaction 13
super-ionic conductivity, in Prussian Blue
analogues 174

superparamagnetism 25, 80, 260
superspin glasses 260
superspins 260
supramolecular assembly concept 212

surface-supported SMMs 197
symmetries, spin Hamiltonian calculations
462

symmetry 302
synchrotron light sources 197
synthetic methods, nano-object production
241

– canted SCMs 137
– classical-spin approach 142
– collinear anisotropy axes 139
– concepts 133
– domain walls 134
– dynamics 134
– feature 133
– heavy metal ions and orbital angular

momenta 140
– Ising model 146, 147
– light-induced 150
– magnetically ordered systems 137
– magnetic spins 132
– metal–radical approach 136
– multifunctional 153
– noncollinear magnetic anisotropy 147
– relaxation time barrier 134
– spin dynamics, external control of 151
– uniaxial anisotropy 132

t
TbIII-Pc double-decker complex 95
TbIII-Pc tripledecker SMM 96
TbPc2molecules
– on Co/Cu(100) 203
– face-on deposition 202
– STMmethods 203
TbPc2–single-walled carbon nanotube
(SWCN) 98

tetracyanoethylene-based molecular magnets
163

7,7,8,8-tetracyano-p-quinodimethane (TCNQ)
369

tetranuclear [Co2Fe2] molecules 336
tetrathiafulvalene (TTF) 369
3D network approach 264
time-evolution operator 116
Trotter–Suzuki formula 116
TTF-attached organic radicals, conductive
molecular magnets 391

TTF-based donor radicals 393
2D magnetic layer approach 266
two-qubit biradical 110
two-qubit gates 110, 126
– Cr7Ni-Ni-Cr7Ni supramolecular complexes

118
– implementation with tip 122
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– permanently coupled qubits 110
– quantum simulations 116
– switchable effective interactions 112
two-qubit proof-of-principle experiments
122

type I multiferroics 406
type II multiferroics 407

u
UHV-compatible deposition techniques 192
ultra high vacuum (UHV) 192
uranyl(V)-based SCMs 141

v
vanadium(II)-hexacyanidochromate(III) high

TC magnet
– photo-induced magnetization 174
vanadium(II)-hexacyanidochromate(III)
system 172, 173

van Vleck paramagnetism 10
van Vleck theory 82
V-[Cr(CN)6] system 173
VII[TCNE]•−z[TCNE]2−1−z∕2structural model
167

V(TCNE)x 214

w
Wigner–Eckart theorem 117
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