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ACFs see activated carbon fibers
activated carbon fibers (ACFs) 13
activation energy 32-34, 43,
63,72,82,88,156,158,
162,173, 233, 236, 256, 264
anion-anion interactions 247
anion-cation interactions 248
anionic bridge 189, 194
antiferromagnetic coupling 7, 18,
83,85
antiferromagnetic exchange
interactions 193, 195
antiferromagnetic interactions 4,
171, 243
strong 88,199, 202, 259
weak 31,40, 193
antiferromagnetic materials 139
antiferromagnetic transition 16,
18,22, 241
Arrhenius plots 35,87, 233,256
association donor/photochromic
anions 155
asymmetric magnetic dipole
field 138
asymmetric magnetic
positions 138

B-type anions 227

Ball-and-stick representation 188,
190, 194, 205

BEDT-TTF see bis(ethylenedithio)
tetrathiafulvalene

BETS see bis(ethylenedithio)tetra-
selenafulvalene

BETS layers 160, 224-225

BETS molecules 153, 159-161,
223-224

bifunctional materials 2,
149-150, 152
magnetic/conducting 65, 95
bifunctional properties 1-2
bipartite graphs 11
biphenolate bridge 79, 83
bis(ethylenedithio)tetraselena-
fulvalene (BETS) 16-17, 21,
153-154,159-160,
223-226,261, 267
bis(ethylenedithio)tetrathia-
fuvalene (BEDT-TTF) 13, 16,
19-21, 62, 64,153-157, 221,
223,226-227,230-231,
234-236, 240, 261
blocking temperature 10,
105-106, 124-125, 251
BTBN
characteristics of 44
conductance of 44, 46
crystal structure 42
BTBN see tetrathiafluvalene
benzo-derivative bearing
nitronyl nitroxide
BTBN crystal 43, 46

cation-anion interactions
232-233,248
cation layers, radical 155-156
cation salts, radical 16,153
cations
photochromic 162-163
substituted benzopyridine 248
CDW see charge density wave
charge density wave (CDW) 14
chemical vapor deposition
(CVD) 151, 262
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chiral anions 230-231, 233-234
chiral crystals 135-136
chiral donor molecule 21
chiral helimagnetic
structure 136-137
chiral ligands 119
chiral magnetic
structures 138, 143
chiral magnets 136, 138-140, 144
chiral SMMs 118-119
chiral structures 135, 139, 235
chirality 118,133-136,
138-140, 142, 144,
224,230-232,236
assembly of 118,121
crystallographic 136, 140
clusters 44, 67,72,120,
125,251, 254
tricyanometalate-based 111
Co atoms 8-9, 23
Co-Pd alloy nanoparticles 8-10
Co-Pd nanoparticles 10
complex magnetic
structures 136-137
complex representations 137
complexes
binuclear 189, 193
molecular 164
compounds
molecule-based 263
photochromic 115, 154
conducting electrons 37, 66,
152,160, 252
conducting layers,
molecular 67,95
conducting magnets 4, 26-27
conducting properties 32-33,
67-68, 152, 164, 220,
222-223,228,231,234,
260, 267
conduction 15-16,21-23,43
conduction band 13, 38, 43,
64-65, 238
one-dimensional 23

conduction electron spins 4, 17
conduction electron system 4, 9
conduction electrons 2-5,7,9,
15, 23,27-28,31-32,
35-36,39-40, 44, 46-47,
125, 186, 245
conductive bricks 152, 154
conductive units 110, 167
conductivity 1-4, 6, 8, 14, 18,
24-36,38-40, 46, 77,
81,150-151, 174, 230,
252-253,255-256
electronic 68,71, 89,108, 196
low-room temperature 159
material 164
molecular 107
room temperature 168,226,233
conductivity measurements 158,
236, 246
conductivity values 263
electrical 251
conductor 261, 263
coordination complexes 186, 205,
212
coordination polyhedra 188, 190,
193,200
coordination sphere 188-191,
193,200, 205
Coulomb repulsion 33
counter-anions 153
counterions 33,224, 249, 255
crystal design 139-140
crystal field 191, 202
crystal lattice 119, 152,
168-169, 212, 221
crystal packing 31,42, 71, 84,194,
196-197, 200, 206, 237, 247
crystal structures 16-17,20-22,
24,30,32-33,78,111,
139-140, 156,162,172,
195,202,227, 247-248
crystallization 90, 140, 188,
190, 265
crystallization solvents 90-91



crystals 12,16-17, 23-25, 32,
34,40,42-43,46, 67,111,
133-136, 144,155, 163, 226

molecular-based 137
neutral 40, 42-43

Curie constant 31,45, 82,93

Curie law 191, 202

Curie-Weiss law 82, 93, 233,

243, 245
CVD see chemical vapor deposition
cyanide-bridged systems 140

DACT see donor-acceptor
charge transfer
data recording 152
density function theory
(DFT) 205
DFT see density function theory
dihedral angles 80, 85, 244, 260
dimer model 83,257
dimer units 65
dimerization
strong 33, 65, 88, 259
strong intermolecular 88, 259
dimers 78, 83-84, 86, 88, 90,
93-94, 159-161, 190,
197-198, 206, 212,
224-227,257,259,261-262
DM interactions see Dzyaloshinsky-
Moriya interactions
donor-acceptor charge transfer
(DACT) 208-209
donor-anion stacking patterns 20
donor column 32,34
donor-donor interactions 155
donor layers 18,21
donor molecules 16, 21, 153, 155,
158,160, 162-164, 187
organic 19,236
donor part 27
donor radicals 24-25,27-28,
30-31, 33,35

Index

donor units 28, 42-43
oxidized 26
donors 2,16, 18, 20, 22, 24-25,
27-28,33-34, 64-65,
152-153,161, 189-191,
196, 198-199, 205
intramolecular 208
Dzyaloshinsky-Moriya (DM)
interactions 138, 140, 143

electrical conductivity 14, 71,
77-78,81,92,152,162-163,
173,186, 237, 250, 258

high 251
improved 226

electrical properties 163-164,
166-167,169,171, 173, 263

electrocrystallization 31-32, 155,
161,168,170, 223

electrocrystallization
conditions 155-156

electrocrystallization
technique 223, 263
electrodeposition 151, 262
electrodes 40-42,46-47,123
interdigitated 32, 43-44

electron density 160-161

electron layers 15,18

electron paramagnetic
resonance (EPR) 198

electron spins 4,12, 16-18,
23,27

electron systems 11-12, 15,
17-19, 21, 24

electron transfer, photo-induced
210

electron transport 25,122,124

electronic interactions 78, 89, 204

electronic structure 11, 13, 24,
26-27,29, 65,221

spin-polarized 2,42

electronic system 16-17
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electrons 3-6,11-12,15-18,
23-25,29,37,43,46-47,
186, 199, 204, 220, 222,
228-230, 251
intramolecular 167
localized 4,7,186
mobile 6-7,186
unpaired 12, 24, 26,47, 84
emission 203,210-211
emission bands 204, 209, 211
emission spectra 209-210
enantiomers 118, 231-232,
234-235
energy 3,191,207,210-211,
251,253
thermal 9,35
energy barrier 9, 62-63, 251
energy difference 24, 26
energy level 207-208, 211
energy splitting, small 65
energy transfer 210-211
EPR see electron paramagnetic
resonance
EPR spectra 202, 227-228

Fermi energy 13

ferroelectricity 106,120-121

ferromagnetic alignment 6-7

ferromagnetic coupling 6-7,
93,257

ferromagnetic interaction 25, 27,

44-45,138, 140
ferromagnetic materials 139

ferromagnetic ordering 236, 238

ferromagnetism 3, 6, 21, 106,
120, 164,221,236
weak 140, 143,225, 243
films 262-264
nanowire 264
fluorescence band 204, 209
FM conductor 261

graphenes 11-13,47
graphite 11
ground state 7,12, 15, 18, 21, 29,
84, 86,94, 125, 151-152, 202
electronic 11,15,17-18

H-bonding 221, 223, 267

halogen-halogen contacts 21-22

Hamiltonian 6-7, 74, 84

highest occupied molecular orbital
(HOMO) 24-25,27,29-30,
37,39, 62, 64-65, 84-85,
207,238-239

HOMO see highest occupied
molecular orbital

Hiickel calculations 88, 259

hydrogen bonds 19, 21, 247-248,
250

hysteresis 74, 118, 124, 164-165,
168-169,173

hysteresis loop 114, 167-169,
171, 251

interatomic hopping 6
interchalcogen-atom
interactions 107,110-111
interelectronic repulsions 202
intermolecular anion-anion
interactions 21
intermolecular contacts 15, 21-22,
78,227,239, 244
intermolecular electron
transfer 64
intermolecular interactions 83, 94,
150, 189,197, 222-225, 233,
239, 251, 257, 265, 267
ion-radical salt 28, 30-31,
33-34, 36,38
ions 6,16,23,34-35,39,71,
83-84,93-94, 152,171,



188, 191-196, 198-202,
212,257
counter 40,68, 140
hexa-coordinated Mn'! 69, 79
lanthanide 185-186, 191,
199-200, 206
IR spectra 70,163

lanthanide complexes 186, 188,
190, 192, 194, 196, 198,
200, 202, 204, 206, 208,
210, 212,220
anionic 204
lanthanides 186-187,190-191,
195,200, 204, 211
layered crystal structure 248
layers 18,80, 89,91-92, 155,
158,172,224,228-229,
231-232, 240, 242,247,
255-256
alternating 158, 231, 234,
237,250
organic 18,158, 206, 232,
234,237
LIESST see light-induced excited
spin trapping
ligands 16, 19, 23, 64, 140,
185, 187-190, 194, 210,
221, 238, 240
bridging 107, 115,139, 196
croconate 231-232
dmdt 240
halide 21-22
hfac 188-189, 200, 211
light-induced excited spin
trapping (LIESST) 165, 169,
171,173
localized spins 1-7,9, 11,13, 15,
18,27-29, 32, 35, 37-40, 44,
46-47,72,108, 164
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organic 36,40, 44
lowest unoccupied molecular
orbital (LUMO) 64-65,
207,238
LUMO see lowest unoccupied
molecular orbital

magnetic anion layer 18, 20
magnetic anions 15-16, 21
magnetic anisotropy 10, 83-84,
125
magnetic chirality 133, 135, 140,
143-144
magnetic clusters 118, 121
magnetic conducting materials 188
magnetic counter anion 16
magnetic counter ions 15, 19, 22
magnetic field 2,36-37,39-41,
44,46, 63,105,135, 139,
157, 245, 264
applied 27,118-119
external 16,18, 23,38-39, 44, 46
low 6,36
magnetic field effect 39, 46
magnetic interactions 3, 19, 45-46,
107,224, 248
magnetic ions 67,137-138
magnetic layers 15,21, 110
magnetic materials 67, 78, 105,
139-140, 144, 262
metal oxide 139
molecule-based 105, 143
organic 2
magnetic molecular
conductors 222-223, 225,
227,229,231, 233, 235, 237,
239, 241, 243, 245, 247,
249,251
magnetic moments 9, 15, 137
magnetic orbitals 2
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magnetic phase transition 22, 240
magnetic properties 10-11, 13,
22,31,72,78,84,88,93,106,
116, 224-225, 239, 248-249,
259-260
intrinsic 123-124
magnetic spins 135, 138
magnetic structure 138, 141
incommensurate 137
magnetic structures,
noncolinear 137-138
magnetic susceptibility 13,22, 45,
72,122,189, 198-199, 230,
243, 245
magnetic transition
metal 9-10,16
magnetic transitions 16, 230
magnetism 1-3,11, 14, 20, 23,
27,29,31-32, 46, 106,
141-144,150, 185-186,
193,198
molecular 10,106, 164
magnetization 8-10, 18, 36, 38,
62-63, 66, 74,105-106,
108,110, 118,121,
124-125, 249, 251
magnetization-induced second
harmonic generation
(MSHG) 138-139
magnetoresistance 1-2, 18, 24,
35-36, 38,41, 44-47
magnetoresistance effect,
negative 23
magnets 105-106, 136, 251
manganese-salen type
out-of-plane dimer 77,79,
81, 83,85,87,89,91,93
material science 219, 268
material scientists 66, 106
material synthesis 106, 136, 138
materials 1-2,19-20, 64-66, 68,
77-78,106, 123, 138-139,
143-144,149-152,163-164,
167,174, 219, 221-224

crystalline 106
hybridized 61, 66-68, 108
layered molecular 267
molecular-based 186,212
multiferroic 119, 121
organic 1,47
organic molecular 2
photochromic 151-152
metal-dithiolene complex 77, 79,
81, 83, 85,87,89,91, 93
metal-dithiolene complex
system 67,69,71,73,75
metal-dmit complexes 65
metal insulator (MI) 228
metal ions 4, 85,125, 166, 260
metal-organic framework
(MOF) 19
metallic conductivity 6, 16, 21, 24,
106, 164, 261
metallic state 64, 224, 233, 238,
240, 245-246, 261, 267
metals 5,7,17, 65,121, 212,
219-221, 224, 230, 240,
246,261
rare earth 3-4
metamagnet 142, 247
metastable states 151, 154, 163
MI see metal insulator
MOF see metal-organic framework
molecular bricks 268
molecular conductors 13-15, 19,
23,61,64-67,95,151-152,
168,221, 224,230, 236, 238,
264,268
molecular crystals 24, 41, 64
organic 25,47
molecular interactions 267
molecular magnetic
conductors 223,267
molecular metals 15, 64, 234, 238
molecule-based magnets 118,
139-141, 143-144
molecule-based materials 6, 22,
219-221, 267



hybrid 268
moments 228,261
localized 6-7, 23
monoanions 78, 226-227
Mott insulator 24-25
MSHG see magnetization-induced
second harmonic generation
MSHG effects 139
multifunctional magnetic
materials 2
multifunctional materials 65, 89,
95,151-152, 185, 212,
222,230,264, 266-268

nanographenes 11,13
nanographites 13
nanoparticles 7-10, 151
nanowires 118,121,151, 266, 268
Néel temperature 18,22
negative magnetoresistance 6, 18,
23,36-40,42,44
network compounds 66, 252
neutral coordination
complexes 188-189, 191,
193,195
nitronyl nitroxide (NN) 26
NN see nitronyl nitroxide
non-centrosymmetric magnetic
materials 138
nonbonding states 11-12
nonlinear conductance 46
nonlinear conducting
behavior 36-37

OFETs see organic field-effect
transistors

OLEDs see organic light-emitting
diodes

optical effects 143-144
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magnetization-induced nonlinear
143-144
orbitals 2-3, 6, 25, 64-65, 85, 202,
208,226, 260
acceptor-centered 208-209
ordering, ferroelectric 119,121
organic donors 2, 15, 24, 38, 191,
223,236
organic field-effect transistors
(OFETs) 263, 265
organic light-emitting diodes
(OLEDs) 187
out-of-plane dimer 79-80, 89-90
oxalate-bridged systems 139-140
oxalate bridges 223-224
oxalate dianion 139, 141
oxidation 196,210
electrochemical 67-68, 77
oxidation states 91, 160, 166, 238
fractional 168,170,172
oxide ligand 189-190, 205-206
oxidized coordination
complex 196-197,199, 201,
203, 205,207, 209, 211

packing 70-71,90-91, 108, 169,
191, 197, 201, 223-225, 232,
234,248,254, 267

isostructural 83-84
molecular 229,231, 236

packing diagrams 91,110

packing motif 235,237, 240

pattern, anion-layer 261

patterning 266

Pd atoms 9

Pd-based alloys 7,9

Pd system 65

photochromic salts 152-153,
155-157,159, 161

PLEDs see polymer light-emitting
diodes
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polarization 26,120-121
polymer light-emitting diodes
(PLEDs) 187
polymorphs 168, 234, 236, 250
potential barrier, effective 33

QTM see quantum tunnel
magnetization

quantum tunnel magnetization
(QTM) 62,74, 259

racemic lattice 234-235

radical cation forms 212

radical cations 174, 189, 197-200,
202,204,223

radical ion salts 2,15-16, 21, 29,
32,152

radical salts 34, 39, 65

radical sites 31, 33, 44-46

radical units 28,45

radicals 64, 200-201

residual CT emission 210

resistivity 6, 18, 23,38-39, 72,
108,170,172-173, 201,
230,233, 238, 244-245, 256

resistivity values 173,201

room temperature conductivity 32,
38,43, 156, 244, 253, 264

room temperature conductivity
value 237, 240

room temperature resistivity 236

SAM see self-assembly monolayer

SCLC see space-charge-limited
conduction

SCLC mechanism 42-43

SCM see single-chain magnet

SCMM see single-component
molecular metal
SCO see spin crossover
SCO cations 167,172
SCO compounds 165,167
SCO properties 164,167,174
SdH see Shubnikov de Haas
SDW see spin density wave
SDW state 18, 21
self-assembly monolayer
(SAM) 123-124
semiconductor/
antiferromagnet 78, 260
sensitization 187, 204, 210-212
sensitization process 210
Shubnikov de Haas
(SdH) 157,238
silicon wafers 263-264
single-chain magnet (SCM) 67,
105-106,108,110,112, 114,
116,118-122,124-125, 186
single-component molecular metal
(SCMM) 221, 238-239, 245,
247,251,267-268
single-crystal electrical
conductivity 158
single crystals 32, 35, 71-72, 92,
108,110, 141,156, 162, 189,
198, 201, 239, 246, 263-264
field-oriented 74,108
single-molecule magnet
(SMM) 61-62,105-106
singly occupied molecular orbital
(SOMO) 24-26,29-30, 204
SMM behavior 62, 68,77, 87,
94,108,110-111, 255
clusters 67,252
layers 67,91-92, 255
molecules 122
properties 88-89, 252, 259
semiconductor 67-68
unit 68,74, 77-78,110, 255
SMM see single-molecule magnet



SMM-based molecular
complexes 258
SMM building block 89, 255
SMM character 73-74, 254, 261
SMMs, conductive 106-107,
109,111
SOMO see singly occupied
molecular orbital
space-charge-limited conduction
(SCLC) 40-41
space groups 68-69, 79, 133,
135,137,161
space groups of crystal 135
spin crossover (SCO) 151-152,
164,168,171
spin density wave (SDW) 14,
17-18
spin ground state 62-63
spin polarization 5,7-10
spin-polarized donor 25-27, 29
spin-polarized donor
radical 24-25
spin structures 140, 143
chiral conical 140, 143
spin transition 151-152, 166,
168-169,171,173
spintronic devices 1-2, 46
spintronics 106, 220, 266, 268
Stark sublevels 191, 202
states
charge-ordered 33-34, 37
donating 211
insulating 224, 245
ordered 20,22
solid 115,150, 203-204,
208-209, 238, 267
triplet 25-26,211
Stoner model 3-4, 46
superconductivity 16, 19,157,
164,219
field-induced 16,223
superexchange interactions 191,
255
synergy 77-78,186
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TCNQ see tetracyanoquino-
dimethane

tetracyanoquinodimethane
(TCNQ) 28,164

tetrathiafluvalene benzo-derivative
bearing nitronyl nitroxide
(BTBN) 40, 42-46

tetrathiafulvalene (TTF) 13-14,
35,112, 153-154, 156-158,
161,167, 185,192,194,
196-199,201-211,
225-226,230-231, 251

thin films 46, 151, 262-263,
266-268

transition metal 20-21, 23,
160-161

transition metal complexes 1-2,
14-15,17,19, 21, 23, 47,
151, 153,263

transition metal ions 4, 186, 209

transition metal oxides 6-7

transition temperature 6, 19,
22,241

TTF see tetrathiafulvalene

TTF-based donor radicals 27-28

TTF cores 153,191,197-198,
201, 207-208

TTF derivatives 14,163, 188,
196, 202,212,221, 265

TTF fragments 190, 194,
197-198, 205

TTF ligands 195-196, 212

TTF molecules 153, 225

unit cell 135,137-138,173

zero-field cooling (ZFC) 8, 10, 249

zero-field splitting (ZFS) 62,72,
83,94, 120, 233, 251, 257

ZFC see zero-field cooling

ZFS see zero-field splitting
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