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1H–1T′ phase transition
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transition 61–62
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cuprates (contd.)
La1−xSrxCuO4 20
Nd2−xCexCuO4 21–22
thin film on oxide substrate

37–40
YBa2Cu3O7−\δ 20
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monochromator 8

d
density functional theory (DFT)

69, 160
deuterated triglycine sulfate (DTGS)
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dielectric models 12

Drude–Lorentz model
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electromagnetic waves 2, 3, 15
electron–electron (e–e) interactions
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transition 61–62
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137–138
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Fermi level 48, 67, 79, 92, 107, 109,

135, 138, 140
Fourier transform infrared (FTIR)

spectroscopy 9, 69
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Goldschmidt tolerance factor

150
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electronic band structure of
132–134

measurement and data analysis
135–137
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spectroscopic ellipsometry study
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substrate-induced manipulation
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h
Hall effect 24, 28, 29
Hartree–Fock theory 24, 35,

36
high-energy resonant exciton

demonstrated via GW–BSE
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high transition temperature
superconducting cuprates
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crystalline structure 20–22
electronic structure 22–26

Hund’s interaction 26
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indirect-to-direct bandgap

transition 61–62
IR-VASE spectroscopic ellipsometer
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Jahn–Teller effect 28
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Kramers–Kronig transformation
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La–Ba–Cu–O system 19
LaMnO3 26, 27, 170
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local-field effect (LFE) 40
localized transitions 90, 95
Lorentzian–Gaussian lineshape
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Lorentz model 12, 14–17
loss function (LF) 32, 34, 38–41,
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lower Hubbard band (LHB) 23, 24
LSCO/STO film

high energy excitons 43
low and high-energy plasmons
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Maxwell’s equations 2
metal–insulator transition (MIT)
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metal-oxide semiconductor
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(MOSFET) scaling 171

mid-infrared (MIR) 32, 34, 69, 71,
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115–117, 135

monolayer-MoS2
atomic layers 68
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optical features 70–71
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transition
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monolayer-MoS2/Cu 1H–1T′ phase
transition (contd.)

Raman and PL characterization
76–77

WSe2/Au 80–81
monolayer-WSe2,

three-dimensional resonant
exciton 87, 103

exciton peaks 92–94
optical characterization
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sample growth 88–89
ε2 spectra 94–95
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Mott insulator 23, 26, 28, 142
Mueller matrix ellipsometry (MME)
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Mueller matrix imaging
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phase transition yield 84
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power-dependent spectroscopic
study 99

polymethyl methacrylate (PMMA)
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random-phase approximation 100
rare earth nickelates 167
reflectometry probing method
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resonant valence bond (RVB) theory
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single layer graphene systems
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features of 10
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metamaterial research 172
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multilayered system 11–12
organic electronics 172
p-and s-polarized lights 2–3
process control analysis

173–174
two-dimensional interfaces
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8
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spin–orbit splitting 62–63
spin–valley coupling 63
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Stokes parameters 4, 7
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systems 28

colossal magnetoresistance
manganites 26–36

cuprate thin film on oxide
substrate 37–40

high-transition-temperature
superconducting cuprates
19–26

Jahn–Teller splitting energy
control 45–49

plasmon and high-energy exciton
excitations 40–45



186 Index
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band structure 101–103
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investigative objectives 67–68
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ultraviolet–visible spectroscopy 1
upper Hubbard band (UHB) 23,
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valence band maximum (VBM)
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variable-angle spectroscopic
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Weyl semimetals 68, 106
WSe2/Au
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1H–1T′ phase transition 79–85
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Zaanen–Sawatzky–Allen scheme
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Zhang–Rice singlet band 24
























