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– crystallographic nature of 55
oxygen hyperstoichiometry 241
oxygen stoichiometry 164
oxygen vacancies 46, 49, 58
oxyhydroxide hydrate derivative

184, 195

p
paramagnetic–ferromagnetic–

antiferromagnetic (PM–FM–AF)
transitions 149

paramagnetic insulator (PMI) 155
paramagnetic metallic (PM) phase 292
particle size effects 225
Pauli paramagnetic 252
Pauli susceptibility 254
[Pb0.7A0.4Sr1.9O3]

RS[CoO2]1.8
– Pb/Hg based 288
– thermopower 288
[Pb0.7Co0.4Sr1.9O3]

RS[CoO2]1.8
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– thermopower and resistivity 286
– thermopower vs. temperature 287
[Pb0.7Co0.3Sr2O3] [CoO2]1.8 49
Pb-doped BSCO single crystals 272
Pbnm space group 5, 6
[Pb0.7Sr2-xCaxCo0.3O3]

RS[CoO2]b1/b2
– temperature dependence of thermopower of

misfit cobaltites 287
[Pb0.67Co0.57Sr1.76O3] [Co0.53Rh0.47]1.71 286
peroxo scenario 243
photoemission 73
PM-FM-AF transitions. See paramagnetic-

ferromagnetic-antiferromagnetic
(PM-FM-AF) transitions

PM–FM–AF transitions 150
PMI. See paramagnetic insulator (PMI)
Pmmm/Pmma symmetry 16
Pm-3m space group 5
PM to ferromagnetic insulator (FI)

transition 164
polycrystalline YBaCo4O7 powder sample
– inverse magnetic susceptibility 234
– magnetization curves for zero-field

cooled 234
– Seebeck coefficient 236
– susceptibility curve of 233
– temperature-dependent resistivity 235
PrCoO3, IR spectra 75
pristine RP oxide, temperature dependence of

DC magnetization 195
Pr1-xCaxCoO3, phase diagram 100
Pr0.5Sr0.5CoO3 8, 99, 107, 112
Pr2-xSrxCoO4 25
– neutron scattering studies 186

q
QTM. See quantum tunneling magnetization

(QTM)
quantumtunnelingmagnetization (QTM) 305

r
Raman spectroscopy 266
RbCoO2

– structures 61
– trivalent cobaltites, structures of 59
RCoO3, electrical resistivity, dependence of 84
rhombohedral LiCoO2, structure of 44
rock salt layer
– bismuth allows 289
– charge transfer 291
– misfit layered cobaltites 49
– SrO layers 25
– thickness of 45
– X-ray diffraction measurements 46

RP cobaltites. See Ruddlesden-Poepper (RP)
cobaltites

Ruddlesden-Poepper (RP) cobaltites 192–196
– double-layered 179
– electronic/magnetic properties 179–184
– ferromagnetic (FM) signature 179
– RP phases (See Ruddlesden-Poepper (RP)

phases)
Ruddlesden-Poepper (RP) phases
– charge ordering (CO) 179
– electrical properties 196
– – half-doped Ln1.5Sr0.5CoO4 cobaltite

197–199
– – LnSrCoO4 cobaltites 199, 200
– – Ln2-xSrxCoO4 196, 197
– – n¼2 RP-type cobaltites 201, 202
– – Sr2CoO4 200, 201
– – Sr-rich phases Sr2-xLnxCoO4 200, 201
– magnetic properties 185
– – 2D ferromagnet Sr2CoO4 190
– – half-doped RP phase La1.5Sr0.5CoO4 186,

187
– – LaSrCoO4, magnetic transition

region 187–190
– – Ln2-xAxCoO4 185, 186
– – Sr-Rich Sr2-xLnxCoO4 spin glass-like

cobaltites 190–192
– magnetoresistance 203–205
– phase separation 202, 203
– Sm2BaCo2O7-d 195
– tetragonal structure 25
– thermoelectric properties 206–208
Ruddlesden–Poepper series 185
Ruddlesden–Poepper systems 203
Ruddlesden–Poepper-type mixed oxides 185
RVB theory 268

s
scanning transmission electron microscope

(STEM) 47
– electron energy loss spectroscopy 47
SDW. See spin density wave (SDW)
Seebeck coefficient 87, 147, 148, 172, 283,

315, 316
– oxygen deficiency 88
– temperature dependence of 87
semiconductoror/insulator-like transport 174
Sm2BaCo2O7-d
– susceptibility and inverse susceptibility

curves 196
SmBaCo2O5.50�d, phase diagram 155
sodium cobaltites (NaxCoO2) 249
– doping rates of 254
– electrical properties 258–260
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– electronic and magnetic properties 260
– FC and ZFC magnetic susceptibility 257
– macroscopic magnetic susceptibility 252
– magnetic features 253
– magnetic phase diagram 255
– magnetic properties 251–258
– magnetic susceptibility 255
– order 291
– phase diagram 256
– sodium/charge ordering
– – transport and magnetic properties

260, 261
– temperature dependence of 259
– thermoelectric properties 290, 291
– valence and spin states 250, 251
sodium, Coulomb potential 42
sodium, environments 40
spin blockade mechanism 174
spin density wave (SDW) 249
– antiferromagnetic sample 269
– order 291
spinel oxide Co3O4, structure of 35
spin entropy 250
spin glass (SG) 216
spin–orbit coupling 92
spin state order (SSO) 150
spin state transitions 3, 165
– of cobalt ions 4
spiral AFM arrangement 157
Sr0.5Ba0.5CoO2.5, neutron diffraction 134
Sr0.8Ba0.2CoO2.5, electrical conductivity 142
SrBaCo2O5, magnetic structure 134
Sr0.9Ce0.1CoO2.74, ferromagnets 131
Sr2.75Ce0.25Co2O5.9

– electron diffraction patterns 27
– temperature dependence of the magnetic

susceptibility 194
Sr2.75Ce0.25Co2O6.7

– cerium-doped 194
– isothermal magnetic field-dependent

resistivity 205
Sr2.75Ce0.25Co2O7-d, oxygen-deficient phase

stabilization 27
Sr0.9Ce0.1CoO2.74 131
Sr0.9Ce0.1CoO2.83 131
Sr1-xCexCoO3-d 136
SrCo0.8Nb0.2O2.83 145
Sr2Co2O5, brownmillerite-type cobaltite,

structure of 11
Sr2CoO4

– polycrystalline 24
– temperature dependences of resistivity 203
SrCoO2.5, structure of 14
SrCoO2.50, electrochemical oxidation 10

SrCoO2.87, semiordered structure of 12
SrCoO3

– electrochemical oxidation 10
– ferromagnetism/metallic conductivity

89, 90
– spin state transition 90
– X-ray absorption study 90
Sr3Co2O5.38, magnetic susceptibility,

temperature dependence of 193
Sr3Co2O5.64 192
– oxygen-deficient, structural

model 29
– oxygen vacancy distribution 27
Sr3Co2O5.82, orthorhombic

structure 28
Sr3Co2O6.12 25
Sr3Co2O6.60, inverse magnetic

susceptibility 194
SrCo2O5 brownmillerite
– electrical properties 141, 142
– magnetic properties of 140
– magnetic structure 140
– thermal evolution 141
SrCoO2.5 brownmillerite 137
SrCoO3-d

– dense polycrystalline pellets,
thermopower 146

– magnetoresistance (MR) effect 142
Sr2CoO4 thin films, magnetization,

temperature dependence 191
Sr3Co1.7Ti0.3O5(OH)2,xH2O 28, 195
Sr3CoIrO6 59
SrCo1-xMxO3-d, Nb/Ru content, MR data

values 144
Sr3Co1.9Nb0.1O6.65 195
Sr3Co2O5.9 190
Sr3Co2O6-d 27
Sr3Co2O6.12 25, 26
Sr3Co2O7 25
Sr3Co2O7-x 25
Sr3Co2O7-d 27
Sr3CoPtO6 59
Sr3Co2-xZnxO6þd, Zn-doped samples 194
Sr-doped cobaltites 93
Sr0.75Dy0.25CoO3-d 145
Sr0.7Dy0.3CoO2.62 140
Sr0.67Ho0.33CoO2.71, G-type antiferromagnetic

structure 139
Sr0.9Ho0.1CoO2.79 140
Sr0.9Ho0.1CoO3-d 133, 145, 165
– phase diagram 133
Sr0.6La0.4CoO3-d, thermopower 147
Sr0.67La0.33CoO3-d, high-field

magnetization 138
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SrLnCoO4

– lanthanide-based cobaltites 200
– ln plot 200
– temperature-dependent Seebeck

coefficient 208
Sr0.8Ln0.2CoO3-d, magnetoresistance,

evolution 143
Srnþ1ConO3nþ1, DC magnetization 185
Sr1.25Pr0.75CoO4, ferromagnetic 191
Sr3ScCoO6 59
Sr0.9Th0.1CoO2.79 131, 137
Sr1-xBaxCoO3-d cobaltites, 2H structure 20
Sr1-xCexCoO3-d, resistivity of 136
Sr1-xDyxCoO3-d 132
Sr1-xGdxCoO3-d 136
– temperature dependencies of

resistivity 136, 137
Sr2-xInxCoO4, MR, doping effect 205
Sr2/3La1/3CoO3-d 143
Sr0.6La0.4CoO3-d 147
Sr1-xLaxCoO3-d 130
– effective magnetic moment 130
Sr1-xLnxCoO3-d, disordered perovskites
– Brownmillerite 136–142
– electrical properties 135, 136
– magnetic properties 129–134
– magnetoresistance 142–145
– oxygen-deficient perovskites 130
– phase diagram 14
– phase separation 145, 146
– single-phase, formation of 13
– Sr-rich cobaltites 136
– thermoelectric properties 146–148
Sr1.25Nd0.75CoO4 190
Sr2-xNdxCoO4 201
Sr1.25Pr0.75CoO4 191
Sr2Y1-xCaxCo2O6 27
Sr2Y1-xCaxCo2O6-d 26
Sr2/3Y1/3CoO3-d 130
Sr0.8Y0.2Co0.5Fe0.5O2.75 145
Sr0.67Y0.33CoO2.61 145
Sr0.67Y0.33CoO2.70 131, 138, 139
Sr0.67Y0.33CoO2.79 138
Sr2-xYxCoO4 200
– electrical resistivity, temperature

dependence 201
– field cooled DC magnetization, temperature

dependence of 192
– Sr-rich cobaltites 200
– variation in meff 182
Sr1-xYxCoO3-d 131
– electrical properties of 136
Sr2Y0.8Ca0.2Co2O6 179
– calcium-substituted phase 193

– electrically insulating 201
Sr0.67Y0.33CoO2.66, oxygen-deficient 138
Sr0.67Y0.33CoO2.614, magnetic behavior 138
Sr0.67Y0.33CoO2.614, temperature-dependent

magnetization 139
Sr0.775Y0.225CoO3, annealing of 129
SrYCoO4, resistivity of 201
Sr2Y0.5Ca0.5Co2O7 180, 202, 208
Sr0.7Y0.3CoO2.625 145
Sr0.8Y0.2Co1-xFexO3-d, metallic-like

behavior 145
STEM. See scanning transmission electron

microscope (STEM)
stoichiometric perovskite cobaltites 71
superconducting cobaltite 251
superconducting phase 267
superparamagnetism 228
susceptibility, temperature dependence 270
synchrotron X-ray diffraction studies 52

t
TbBaCo2O5.5, spin structures 150
TbBaCo2O5þd 150
TbBaCo2O5.53, three phases of 151
TbSrCoO4 25, 180
temperature, inverse susceptibility 166
tetragonal Sr0.7Y0.3CoO2.62, structure of 14
thallium atoms 48
Thenard blue 37
thermal activation (TA) 174,

energy 201
thermal conductivity 148
thermoelectric power, doping dependences

of 175
thermopower 264
TlSr2CoO5 29, 30
Tl0.9Sr3LaCo2O8.6 30
Tl-based misfit Tl0.4[Sr0.9O]1.12CoO2,

thermopower of 285
[Tl0.8Co0.2Sr2O3] [CoO2]1.8 30, 31
Tl-Sr-Co oxides 45
Tl0.9Sr3LaCo2O8.6, Tl-1222 structure of 31
Tl0.4[Sr0.9O]1.12CoO2 272
Tl0.41(Sr0.9O)1.12CoO2, temperature-dependent

resistivity 276
TmBaCo4O7, neutron diffraction 52
transition metal oxides, electronic structure

of 83
trigonal prismatic (TP) sites 297
– energy gap 297

u
ultrahigh resolution synchrotron X-ray powder

diffraction 164
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v
variable range hopping (VRH)
– behavior 166
– Ca3Co2O6 311
– conductivity 202
variational cluster approximation (VCA),

LS–HS spin change 78
VCA. See See variational cluster approximation

(VCA)
VRH. See See variable range hopping

(VRH)

w
Weiss temperatures 181, 183, 186, 233
– antiferromagnetic 272

x
X-ray absorption spectra 73, 82, 298
X-ray diffraction data 182
X-ray magnetic circular dichroism (XMCD)

study 78, 299
X-ray powder diffraction studies 49

y
YBaCo2O5.5 157, 164
YBaCo2FeZnO7 238
YBaCoFeZn2O7 238
YBaCo2O5 149, 157
YbBaCo4O7 52, 236
YBaCo4O7 56
– magnetic structure 237

– magnetic transitions 238
– side-by-side views of 57
YBaCo4O8 structure
– FC and ZFC magnetization

measurements 242
– projection of 56
– side-by-side views of 57
– structural distortions and corrugated

layers 56
YBaCo4O8.1 242
YBaCo4O8.2 56, 58
YBa1-xCaxCo2O5.5 159
YCoO3, thermal expansion 80
yttrium phase, thermal effect 52
Y1-xCaxBaCo4O7 237
Y1-xSrxCoO3 101
Y1-xYbxBaCo4O7, M(T) curves 238

z
Zaanen, Sawatzky, and Allen (ZSA)
– scheme 84
– transition–metal compounds 83
zero-field cooled (ZFC)
– divergence of 256
– FC divergence 145
ZFC. See See zero-field cooled (ZFC)
ZnCo2O4 spinel, thin films 220
– electrical conductivity, temperature

dependence 221
ZSA. See Zaanen, Sawatzky, and

Allen (ZSA)
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