
7,7,8,8-tetracyanoquinodimethane 
(TCNQ), 258, 260, 263,  
275–76, 280–83, 288, 292, 
294, 296–99

absorption, 39, 61, 161, 171, 176, 
179, 201, 262, 337, 342, 365, 
422, 435, 439

absorption coefficient, higher, 443
acceptors, 30–31, 233, 254, 256, 

258, 261–62, 280–81, 292, 
424–25, 428, 434, 437, 440, 
442, 449–50

activation energy, 27, 41–44, 
47–48, 50, 276, 289, 296, 375, 
388, 396

active materials, 206, 211, 221–23, 
238

AF, see antiferromagnetic
AFM, see atomic force microscopy
anions, 8, 10–11, 16, 30, 32–36, 

38–39, 53, 55–56, 60, 207, 
236, 276, 280, 283, 288

	 charge-compensating, 288
	 complex, 54–55, 60, 331
	 organic, 11, 287–89
anisotropy, 15, 28, 47
anodes, 375, 381–82, 388, 402–3, 

409–11, 434
	 bilayer, 402, 404–5
	 double-layer, 401, 403
	 monolayer, 404
antiferromagnetic (AF), 85, 87, 

286, 290
antimony, 157–58, 186, 189, 191, 

196–97, 199–200
antimony and bismuth tellurides, 

157

Index

antimony tellurites, 192, 196
atomic force microscopy (AFM), 

445

band structures, 6, 12, 17–20, 34, 
58, 60, 255, 258, 269, 279, 
281, 298

band width, 21, 257, 295
bathocuproine (BCP), 435, 437–38, 

450
batteries, 206, 215, 242, 244
BCOD, see bicyclo[2.2.2]octadiene
BCP, see bathocuproine
benzoporphyrins, 337–38, 340, 

351, 354, 360, 364
bicyclo[2.2.2]octadiene (BCOD), 

337–38, 340–42, 345, 348–49, 
351, 363–65, 447, 452

Bi2Te3, 158, 159, 168, 185, 186, 
194, 195, 197–200

bismuth tellurite, 158, 196, 198
bisporphyrins, 364–65
Boltzmann distribution, 50
bulk heterojunction, 434–35
bulk heterojunction OPVs, 435–36, 

440–43, 450

carbon depositions, 409–10
Carnot efficiency, 159
carriers, 5, 7–9, 15, 17–18, 22, 25, 

27, 32, 35–38, 44, 48, 50–52, 
60, 376

	 activated, 42, 44–45, 48
	 excited, 35, 48, 50
	 optical, 47
	 photoexcited, 42, 45
	 potential, 16
	 thermal, 42
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cathodes, 385, 391, 394–95, 397, 
400, 422, 434

	 bilayer, 398, 404
	 bilayered, 398–99
	 composite, 394, 400
	 graded, 397
	 high-temperature, 385
	 monolayered, 394, 398
cations, 8, 10–11, 14, 16, 25, 30, 

32–36, 38, 91–92, 276, 280, 
283, 285–89, 294, 296

	 complex, 9
	 inorganic, 14
	 metal, 14, 377
	 monovalent, 83–84
	 organic, 7
	 trivalent, 377
charge-discharge, 211, 213, 216, 

218–19, 222, 224, 227, 231, 
238

charge-rich dimers, 101–2, 106–7, 
109, 113, 115, 120, 135, 137, 
139–45, 148, 150

charges, 7, 32, 37, 56, 83, 85, 87, 
106, 206, 216, 221, 224, 227, 
235, 241–43

	 electric, 15, 25, 27
	 formal, 25, 100, 120, 294
	 inhomogeneous, 145, 151
	 negative, 233
	 positive, 217, 233, 235, 237
charge separation, 103, 105–6, 

108, 115, 117, 119, 121, 123, 
125, 130, 137, 141, 144, 
434–35

	 interdimer, 104, 106–7, 120, 
130, 139, 141, 147

	 intradimer, 102, 106–7, 124, 
139–41, 143, 147

charge transfer (CT), 4, 24–25,  
36–37, 40–41, 106, 110,  
119–20, 122, 144–45, 219, 
258, 280–81, 287–88, 296, 
298–99

CIP, see cold isostatic pressing
closed-shell, 8, 14, 21, 23, 25, 36, 

254–55, 257
cold isostatic pressing (CIP), 390
Condon principle, 20, 26
conduction and magnetism, 11, 14, 

23, 35, 61
conduction band, 254–55, 257, 

272, 280, 422, 424
conduction pathways, 7–8, 12, 

15–17, 25–26, 40
conductivity, 42–43, 96, 110–15, 

128–30, 132–33, 136–39, 
141–42, 145–46, 149, 262–63, 
269–70, 283, 378, 396–97, 403

conductors, 15, 17, 23, 27–28, 
53–54, 300

	 electronic, 376
	 good ionic, 391
	 oxide ion, 375
	 radical, 259
	 three-dimensional, 11
	 two-dimensional, 9
constant phase elements (CPEs), 

384
conversion efficiency, 159, 451, 

453
	 high, 454
	 high-energy, 373
	 highest-energy, 375
	 incident photon-to-current, 422
	 incident photon-to-electron, 430
	 power, 419
CO states, 86–87, 94–95, 100–102, 

104, 106–8, 110, 112–15, 120, 
122–26, 128, 135, 137,  
139–41, 143–44, 147–51

CO transition, 92, 95, 101, 103–4, 
106, 111, 113–15, 130–31, 
145, 148, 150

coulomb attraction, 32
coulomb repulsion, 100, 111,  

144–45, 217, 221, 226, 235, 
238
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	 intermolecular, 86, 88, 99–101, 
103, 144, 221, 231, 236

	 intradimer, 110
countercations, 31, 33, 53, 60, 

89–91, 101
counterelectrodes, 241
counterions, 88, 91, 207
CPE, see constant phase element
crystalline materials, 2, 5, 25, 110
crystallographic, 262, 265–66, 268, 

270, 278–79, 282, 284, 286, 
291, 293, 297–98, 328, 343, 
356–57

crystals, 7, 9, 11–12, 14, 16–19, 26, 
28–29, 31–32, 190–91, 198, 
200, 264–65, 269, 271, 345

	 alloyed, 168
	 anisotropic, 28
	 covalent, 11
	 ionic, 32
	 liquid, 2
	 mixed, 150
	 mother, 200
	 mother-phase, 198
	 platelike, 126
	 thin, 110
crystal structures, 5–13, 19–20,  

22, 34–35, 38, 56–57, 85–87, 
89–91, 265–66, 270–73,  
286–87, 291, 328–29, 383, 
454–55

CT, see charge transfer
CT complexes, 9, 18–19, 23, 31–32, 

62, 280, 292, 300
CT interactions, 24–25, 36, 38, 41, 

121, 221, 271
Curie–Weiss behavior, 27
Curie–Weiss paramagnetism, 23
curve fitting, 43, 51–52, 149, 167, 

177, 181, 384
CV, see cyclic voltammogram
cycle-life, 208, 211–12, 214–16, 

224–25, 228, 233–34, 238, 244

cyclic voltammogram (CV), 210, 
216, 220, 226, 231, 237, 239, 
262, 355, 360

D-A, see donor-acceptor
D-A-A, see donor-acceptor-

acceptor
DBP, see dibenzoporphyrin
DC, see direct current
density functional theory (DFT), 

261–63
desorption, 158, 160–61, 169, 176, 

179, 199, 201
DFT, see density functional theory
diamagnetism, 8, 23, 26, 28, 38, 

56, 297
dibenzoporphyrin (DBP), 345–46, 

348–50, 354–57, 360
Diels–Alder reaction, 229, 337–38, 

342, 447
Diels–Alder strategy, 452
dimerization, 10, 14, 26, 84, 88, 96, 

98–99, 101, 110–11, 113, 118, 
122, 125–26, 131, 294

dimers, 8, 10, 98–103, 107,  
109–11, 113, 116–17, 120, 
122, 124, 135, 145, 150–51, 
269, 278–79

	 bound, 98
	 face-to-face, 269, 284, 298
	 head-to-tail, 278
	 inner, 106, 125
	 loose, 98–102, 107
	 occupied, 103
	 outer, 106, 125
direct current (DC), 164, 330, 396, 

403
discharge capacity, 208, 210–14, 

216, 221–23, 225, 228, 231, 
233, 238, 241–43

disordered structures, 344, 346, 
349–50, 356–58, 361–62

dispersive X-ray spectrometry, 379
donor-acceptor (D-A), 255
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donor-acceptor-acceptor (D-A-A), 
438

donors, 18, 20, 207–8, 233, 237, 
244, 262, 287–88, 291–94, 
424–25, 434, 440, 442, 445, 
450

doping, 17–19, 30, 32, 42, 62–63
double-decker complexes, 329
double-decker compounds, 334
double-decker structure, 326
DSSC, see dye-sensitized solar cell
	 flexible, 431
	 optimized tandem-structured, 

423
	 porphyrin-based, 426
	 porphyrinoid-based, 424
	 practical, 422
	 sensitized, 430
	 solid-state, 454
	 tandem, 423
dye-sensitized solar cell (DSSC), 

420–33, 454, 456–57

EDX, see energy-dispersive X-ray 
spectroscopy

electrode films, 376, 391–92, 404, 
411

electrodes, 216, 219–22, 232, 234, 
241, 355, 360, 391–97, 399, 
404–9, 420, 428, 433–34, 
438–39, 449–50

	 composite, 397
	 indigo carmine, 214–15
	 magnesium-based, 215
	 metal, 456
	 positive, 206, 223
	 solid, 219
electrolyte, 18, 20, 207–8, 214, 

216–20, 223, 243–44, 288, 
374–77, 388, 391–92, 394, 
396–97, 420, 422

electron acceptors, 258, 280–81, 
292, 299–300, 430, 438

	 organic, 292–93, 296
electron densities, 20, 100, 102, 

104–7, 109
electron donors, 18, 24, 30, 217, 

244, 258, 280–81, 288, 300, 
425, 430

	 organic, 258, 287, 292–93, 299
electron–electron interaction, 151
electronic structures, 12, 20,  

28–29, 198, 283, 338
	 one-dimensional, 283
	 three-dimensional, 283
electronic transitions, 87, 95,  

110–11, 113–15, 139
	 strong, 114
electron injection, 424, 428, 430
electron–phonon interaction, 151
electrons, 10, 20–21, 23–24,  

28–29, 83, 99–100, 112–13, 
122, 210–11, 219–20, 231–33, 
254, 257, 280, 434

	 core, 23
	 free, 58
	 maximum, 226
	 paired, 35
	 photoexcited, 24
	 valence, 85, 99–102
	 virtual, 112
electron spin resonance (ESR), 39, 

41, 57–58, 60, 62
electrophoretic deposition (EPD), 

387–95, 397–401, 403, 
405–11

energy bands, 21, 28, 84, 98, 257
energy-dispersive X-ray 

spectroscopy (EDX), 216, 379
energy gaps, 27, 114, 254–56, 258
energy levels, 12, 15, 21, 24,  

27–29, 36, 83–84, 98–100, 
104–5, 111–12, 422

EPD, see electrophoretic deposition
ESR, see electron spin resonance
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extended Hückel calculation, 56, 
59, 93–94, 120, 144, 254

face-to-face dimers, 269, 284, 298
fastener effect, 256, 266
FC, see field cooling
FCV, see fuel cell vehicle
Fermi energy, 83, 100
Fermi levels, 20, 27, 84, 98–99, 279
Fermi resonance, 130, 139
Fermi surfaces, 88, 254, 283, 291
FFLO, see Fulde–Ferrell–Larkin–

Ovchinnikov
field cooling (FC), 297
field-effect transistors, 18, 420
first principles calculation, 279
frontier orbitals, 30–31, 34
fuel cells, 5, 374–75, 385
fuel cell vehicle (FCV), 374
fuel electrode, 376–77, 379, 381, 

383, 385, 387
Fulde–Ferrell–Larkin–Ovchinnikov 

(FFLO), 291
fullerenes, 435–37, 445, 449
fused TTF systems, 218–19, 221, 

223, 225–27, 229, 231, 233, 
235–37, 239, 241, 244

gadolinia-doped ceria (GDC), 385, 
391, 400–401

GDC, see gadolinia-doped ceria
GF, see gradient freeze
gradient freeze (GF), 168
ground state, 8–9, 18–20, 25, 

59–60, 83, 85–88, 91–96, 101, 
108, 111, 135, 139, 147–48, 
151, 422

heavy atoms, 256–57, 269, 278
highest occupied molecular orbital 

(HOMO), 21, 30, 84, 98,  
100–103, 109, 111, 115–16, 
254–55, 258, 262, 269, 339, 
434

high-temperature phase, 128, 136, 
143–45, 148, 150–51

high-temperature thermal 
environment, 163

HL (HOMO-LUMO), 98, 101, 103–4, 
108, 111, 113–15, 135, 151, 
456

holding temperature, 169, 171–72, 
176, 178–81, 183

hole mobility, 334, 440–41
holes, 5, 7, 15–16, 36, 164, 254, 

335, 434, 454–55
	 cylindrical, 164
	 photogenerated, 434
	 single, 10
HOMO-LUMO, see HL
HOMO-LUMO gaps, 254–55,  

261–62, 264, 299, 456
HOMO, see highest occupied 

molecular orbital
Horner–Wadsworth–Emmons 

reaction, 296
Hubbard gap, 257
Hubbard instability, 258
hydrogen fuel, 374, 382

ICT, see intramolecular charge 
transfer

IET, see intramolecular electron 
transfer

IL, see interlayer
initial discharge capacities,  

211–12, 214, 216, 218, 222, 
224–25, 227–28, 231, 238, 241

insulators, 8, 13, 15–17, 23, 27, 38, 
57, 86, 88, 95

	 common, 62
	 diamagnetic, 9, 22, 36
	 nonmagnetic, 1, 13
interactions, 6, 10, 21–26, 28,  

32–33, 35–36, 54, 83, 101–3, 
116, 118, 124–25, 332,  
339–40, 428
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	 interdimer, 92–93, 96, 101–2, 
105–6, 113, 116, 120–21, 123, 
125–26, 130, 132, 139–40, 
143–44, 147–48

	 intermolecular, 5, 8, 14, 16–17, 
30–31, 33–34, 83, 85–86,  
98–99, 121, 124, 126, 139, 
266, 280

	 intradimer, 98, 101, 116, 120, 
125–26, 143–44, 148

interchange, 83–88, 90, 92, 94, 96, 
98, 100, 102, 104, 106, 108, 
110, 112, 114, 134–36

interlayer (IL), 126–28, 130,  
133–34, 434

intradimer bond alternations, 125, 
144, 147, 149, 151

intramolecular charge transfer 
(ICT), 264, 275–76, 430, 442

intramolecular electron transfer 
(IET), 275–76

ionic conductivity, 377, 388, 396, 
401, 410

irradiation, 20, 22–23, 25–26, 35, 
37, 39, 41–42, 45–48, 50–51, 
60, 62

joule heat, 50
junction structures, 15, 63

Kondo effect, 38
Kramers–Kronig analysis, 96, 110
Kramers–Kronig relationship, 110

Langmuir–Blodgett (LB), 263, 334
latent-pigment strategy, 446
lattice parameters, 158, 184,  

188–92, 197–200
lattices, 26, 91, 95, 150, 158, 179, 

200, 383
	 anisotropic, 91, 95, 104, 107, 

158
	 pseudosquare, 92, 95
	 square, 16, 91–93, 95, 103

LB, see Langmuir–Blodgett
LDM, see loose dimer
LIB, see lithium ion battery
LIESST, see light-induced excited 

spin-state trapping
ligands, 54, 58, 84, 98, 325, 328, 

332, 340, 359, 363, 423
	 axial, 325–26
	 central, 365
	 closed-shell, 54
	 inner, 329
	 organic, 5
light harvesting, 422, 425
light-induced excited spin-state 

trapping (LIESST), 29–30
lithium ion battery (LIB), 206–7, 

215–18, 221–22, 225, 228, 233
LMW, see low molecular weight
loose dimer (LDM), 98–100, 118
lowest unoccupied molecular 

orbital (LUMO), 30, 84, 98, 
111, 115–16, 254–55, 258, 
262, 269, 298, 339, 434

low molecular weight (LMW), 6–7
LSCF, 385, 391, 400–401
LSM, 385–87, 392–99
LSM cathodes, 386, 393–94, 396
LSM-YSZ, 394–98, 404
LUMO, see lowest unoccupied 

molecular orbital

Madelung energies, 102, 107
Madelung interactions, 101–2, 107, 

150
magnetic field, 8, 60, 270–71, 286, 

291
magnetic properties, 1, 6, 9–10, 

12–13, 19–20, 22, 28, 34–35, 
53, 61–62, 257, 290, 300, 332, 
340

magnetic susceptibility, 8, 23, 
27–28, 56, 126, 132, 135, 141, 
291, 297
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MALDI-TOF-MS, see matrix-
assisted laser desorption 
ionization–time of flight–mass 
spectrometry

mass spectrometry (MS), 342, 365
matrix-assisted laser desorption 

ionization–time of flight–mass 
spectrometry (MALDI-TOF-
MS), 342, 351, 356, 364

maximum power density (MPD), 
381–82, 384–85, 400–401

MCFC, see molten carbonate fuel 
cell

metal-insulator (MI), 281, 283, 
285, 292–93

metallic behavior, 9–10, 84, 98, 
140–41, 145, 270, 287, 291, 
300

metallic properties, 13–14, 16, 33, 
45

MGT, see micro gas turbine
MI, see metal-insulator
micro gas turbine (MGT), 375
MIEC, see mixed ionic electronic 

conductor
mixed ionic electronic conductor 

(MIEC), 376
MO, see molecular orbital
molecular arrangements, 5, 7, 10, 

17–19, 25–26, 32–33, 35, 40, 
89–90, 263–64, 266, 283–86, 
289, 291, 298

molecular charges, 106, 109, 116, 
120, 122–23, 126, 128, 137, 
141–42, 145, 151

molecular conductors, 8, 10, 15, 
17–18, 30–32, 83, 103, 110, 
115, 217, 219, 282, 290,  
294–95, 300

	 single-component, 25
	 two-dimensional, 294
molecular crystals, 6, 10, 13–15, 

17–19, 21, 23, 25–26, 30, 32, 
36, 84, 95

molecular materials, 1–2, 5–7, 
13–14, 17–19, 21, 23, 25, 27, 
29, 205, 334

molecular orbital (MO), 6, 14, 
16–17, 21, 30, 34, 36, 55–56, 
58–60, 83–84, 98, 254–55, 
257, 261, 339

	 frontier, 262
	 lowest-energy, 59
MO levels, 83–87, 98–99, 101, 103, 

105, 107, 109, 135
molten carbonate fuel cell (MCFC), 

374
monomers, 5, 84–85, 98–99, 111, 

115–19, 121–22, 124
	 charge-poor, 120
	 charge-rich, 120
	 neighboring, 118–19
	 planar, 122
mother cells, 198
mother phase, 158, 184–86,  

191–92, 194, 197–98, 200
Mott insulators, 85, 149
MPD, see maximum power density
MS, see mass spectrometry

near-infrared (NIR), 95–96, 98, 
111, 113–14, 135, 141, 337

near-infrared–ultraviolet–visible 
(NIR-UV-Vis), 2

network
	 2D, 16
	 3D, 11
	 conjugation, 338
	 honeycomb, 32, 38, 40
	 intermolecular hydrogen 

bonding, 446
next-generation energy 

technologies, 419
NIR, see near-infrared
NIR-UV-Vis, see near-infrared–

ultraviolet–visible
N-methyl quinolinium (NMQ), 38, 

40–41, 43, 48–50
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NMQ, see N-methyl quinolinium
NMR, see nuclear magnetic 

resonance
nonplanar structure, 235–36, 276
non-solid-crossing structures, 

88–89, 91, 94, 96, 126, 132
nuclear magnetic resonance 

(NMR), 115, 147, 300, 340, 
342–43, 351, 365

OCV, see open-circuit voltage
OFET, see organic field-effect 

transistor
	 film-based, 334
	 top-contact, 447
	 vacuum-deposited, 447, 449
ohmic drop, 394–95
ohmic loss, 407
ohmic resistance, 384, 388,  

395–97, 407–8
Ohm’s law, 48
one-electron redox waves, 216, 

219, 239
open-circuit voltage (OCV), 384, 

408, 410
open-shell, 21, 25, 257–58
optical excitation, 44, 50, 53–54, 

58
OPV, see organic photovoltaic
organic electroluminescence, 2
organic field-effect transistor 

(OFET), 334, 338, 420,  
445–46, 448

organic materials, 1–2, 4, 6, 8, 
12, 14, 16, 18, 20, 22, 24, 26, 
205–7, 253–54, 456–57

organic metals, 255, 257, 260, 272, 
286

organic molecules, 5, 10–11,  
205–8, 218, 243–44, 253–55, 
258, 261, 268–70, 272, 280, 
299

organic photovoltaic (OPV), 420, 
422, 433–43, 445, 449–54, 
456–57

organic rechargeable batteries, 
205

organic semiconductors, 255, 257, 
439, 446

organic solar cells, 419–20, 454, 
456–57

organic superconductors, 3, 
13, 253, 257–58, 260, 280, 
283–84, 287–88, 290, 292–94, 
299–300

Ortep plots, 329
oxidation, 30, 54, 158–60, 171–73, 

178, 181–83, 185, 191–92, 
194–200, 207, 240, 262, 354, 
360

	 four-electron, 241
	 isothermal, 172–73, 177, 181
	 macrocyclic, 354, 360
	 six-electron, 231
	 temperature-activated, 176
	 two-electron, 241

PAFC, see phosphoric acid fuel cell
PCE, see power conversion 

efficiency
PEDOT, see poly(3,4-

ethylenedioxylenethiophene)
PEMFC, see polymer electrolyte 

membrane fuel cell
phase transition, 22–23, 29–30, 

47, 85, 87, 101, 108, 132, 271, 
289, 291

phosphoric acid fuel cell (PAFC), 
374

photoconduction, 18–19, 21, 23, 
25, 27, 29, 32, 37–38, 41–42, 
44–46, 48, 50

photoconductors, 1, 23, 30–31, 
33–35, 37–38, 42, 44–46

photoexcitation, 22, 29, 48, 421
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photoirradiation, 20, 29, 41–42, 
48, 61

photomagnetic conductors, 34–35, 
38, 44–45

phthalocyanines, 326, 329–39, 358
	 monomeric, 334
	 triple-decker, 335
	 unsubstituted, 329
	 zinc, 424
physical properties, 6, 10, 19, 21, 

23, 26, 29, 35–36, 84–85, 91, 
160, 290, 337

PID, see proportional-integral-
derivative

poly(3,4-
ethylenedioxylenethiophene) 
(PEDOT), 435–39, 450–52

polymer electrolyte membrane fuel 
cell (PEMFC), 374–75

polymers, 5–7, 391, 436, 440–41, 
449

	 conductive, 436
	 organic, 4
	 solution-processed, 436, 439
polystyrene sulfonic acid (PSS), 

435–36, 438–43, 445, 449–52
porphyrins (pors), 325, 328,  

337–40, 342, 352, 358–59, 365
pors, see porphyrins
	 cavity, 325
	 core-modified, 338
	 exterior, 351
	 metal-free, 350, 354
	 multidecker metal, 365
positive-electrode materials, 

205–9, 211, 213–15, 217–18, 
225–27, 229, 231, 236, 242–44

	 active, 217–18
	 inorganic, 233
	 molecular, 205, 208
	 new, 206
	 organic molecular, 243

powder X-ray diffraction, 160, 
168, 183–86, 188–89, 191–92, 
194–95, 199

power conversion efficiency (PCE), 
419–20, 422–23, 435, 437, 
442, 449, 456

proportional-integral-derivative 
(PID), 163

pseudobinary alloy system Sb2Te3-
Bi2Te3, 158, 159, 185, 194, 
195, 197, 199, 200

PSS, see polystyrene sulfonic acid
pyrene-4,5,9,10-tetraone (PYT), 

212–13
PYT, see pyrene-4,5,9,10-tetraone

QSL, see quantum spin liquid
quantum spin liquid (QSL), 86, 290

radical anions, 12, 25, 99, 128
	 complex, 9
	 organic, 14
	 stable, 31
radical cations, 13, 217
	 organic, 10–11, 13
	 stable, 31
radicals, 257, 272–73, 278
	 betainic, 276
	 neutral, 257
	 organic, 276
	 thiazyl, 278
	 zwitterionic, 275–76
radical salts, 4, 258, 264, 276, 280, 

283, 285–89, 294, 296
Raman modes, 118, 124–25
Raman spectra, 117–18, 120, 125, 

130, 132–34, 137–38, 141, 144
rechargeable batteries, 5, 18,  

205–8, 215, 218, 226, 229, 
231, 238, 240, 243–44

redox reactions, 5, 30, 206–7, 219, 
221, 223, 226

	 electrochemical, 18, 20
	 initial, 18
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	 partial, 25
	 six-electron, 241
	 spontaneous, 18–19
redox waves, 210, 219, 224, 226, 

231, 239
reduction, 31, 102, 140, 144, 168, 

207, 209, 216, 240–41, 244, 
262–63, 354, 360, 400–401, 
407

reflectance spectra, 87–88, 95–96, 
110, 120, 126–27, 141

repulsion, 110, 350
	 electron–electron coulombic, 30
	 intermolecular steric, 236
resistivities
	 electrical, 9, 27, 92, 132, 135, 

140–41, 290
	 high, 38, 46, 57
	 intrinsic, 15
resistivity, 9, 15, 17, 27, 45–46, 

270, 290–91, 293, 296–97, 394
resonating valence bond (RVB), 

276–77
reversible optical doping, 46
Rietveld analysis, 168
Rietveld profile fitting, 187–88, 

190, 193
Rietveld refinements, 158, 195, 

199, 201
room temperature (RT), 4, 9, 17, 

22, 27, 39, 44–45, 88–89, 135, 
140, 150, 159, 164–66,  
169–71, 174, 176–79, 231, 
267, 279, 289, 296, 374

RT, see room temperature
RVB, see resonating valence bond

saddle structure, 237
samaria-doped ceria (SDC),  

377–84, 410–11
Sb2Te3, 157–58, 168–71, 173, 

175–76, 181–82, 184–86, 188, 
194–201

scanning electron microscopy–
energy dispersive X-ray 
spectrometry (SEM-EDX), 
379–80, 401

Scherrer’s equation, 380
SCM, see single-component 

molecular conductor
SC, see superconductor
	 organic, 4
SDC, see samaria-doped ceria
SEM-EDX, see scanning electron 

microscopy–energy dispersive 
X-ray spectrometry

semiconducting behavior, 275–76, 
278, 289, 291–92, 296

semiconducting devices, 2, 18
semiconducting materials, 15, 45, 

434, 436, 447, 449
semiconductors, 27, 57
	 first organic, 280
	 n-type, 434, 439
	 paramagnetic, 35
	 thermally-activated-type, 27
sensitizers, 420–21, 424–26, 428, 

430, 432, 454
SG, see space group
single-component molecular 

superconductor (SCM), 25, 
255, 270

single crystals, 6, 17–20, 39, 42, 
44–45, 49, 62–63, 112–13, 
121–22, 261, 346, 348–49, 
351, 356, 360

single-molecule magnet (SMM), 
329–30, 332, 358

singly occupied molecular orbital 
(SOMO), 21, 56, 257–58, 272

SL, see spin liquid
small molecules, 436, 441–42, 

445–47, 449, 451, 453
	 insoluble, 446
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