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– charge separation, and photovoltaic

devices 322–327
polymer/polymer systems 307
– polymers chemical names 299–301
– structures 299–301
polymer solar cells
– charge carrier photogeneration 577–583
– disordered organic semiconductors, charge

carrier transport 583–588
– open-circuit voltage 593–595
– photogenerated charge carriers

recombination 588–592
– photogeneration and recombination

in 575–595
poly(methyl methacrylate) (PMMA) 244
– Langmuir–Blodgett (LB) film 92
poly-octyl-fluorene (PFO) 191
polyphenylene 312, 313
– electroluminescence spectra 313

poly(p-phenylenevinylene) (PPV) 283, 298,
576

polyvinylphenol (PVP) 227
Poole–Frenkel behavior 166
potential energy 147, 317
power dissipation spectrum 510
power law 339, 344
poynting vector 479
PPV-based polymers 608
PPV derivatives 283
– photoluminescence quenching 311
Pt(4,6-dFppy)(acac), site-selective emission

spectra 397
Pt(II) compounds 388–400
– ambient temperature, photophysical

properties 388–391
– high-resolution spectroscopy 391–400,

402
p-type doping 433–438
– doping process, scheme 432
– fermi level by doping, position control

433–436
Purcell factor 504, 508, 510, 511
P5V4 radical cations formation 613
P5V4 single-crystal MoOx layer, I–V

characteristics 613, 614

q
quantum chemical calculations 341
quantum efficiencies 319, 366, 553, 569
quantum mechanical exchange

interaction 414
quasi-ohmic contact 446
quasi-square planar compounds 382
quenching processes 357

r
radiative decay
– efficiency, definition 456, 458
– probability 456
radiative processes 511
radiative quantum efficiency 504, 505, 507,

516, 518, 532
Raman spectroscopy 16, 340
recombination coefficient 589
recombination process 320, 321, 575–595
– in host–guest systems with Gaussian host

DOS 172
– in systems with Gaussian DOS 169–172
rectification effect 449
red, green, and blue (RGB) laser dyes 502
red phosphorescent emitter system 520,

532
refractive index 309, 505, 521, 526, 556
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reorganization energy 82–86
rhenium oxide (ReO3) 96
rhodocene dimer 444
ruthenium oxides (RuOx) 96

s
sapphire 14–17, 23
scanning force microscopy (SFM) 245
scattering mechanism 556
Schottky diodes
– diffusion theory 451
– thermionic emission theory 451
secondary ionmass spectrometry (SIMS) 440
Seebeck coefficient 223, 434
self-assembled monolayers (SAMs) 10
– with dipoles 53
semiconductor devices, production 427
semiconductor models, limits 429
(semi)flexible polymer 343
a-sexithienylene 39
Shockley equation 447, 451, 594
Shockley–Read–Hall (SRH)

recombination 591
Shpol�skii matrices 391
single-heterojunction organic solar cell 479,

480, 484
singlet emitters, chemical structures 387, 388
singlet exciton density 617
singlet harvesting 415–417
– ambient temperature, photophysical

properties 408–411
– effect 375, 384, 408–417, 419
– triplet state emission, and thermally activated

fluorescence 411–415
SOC. see spin-orbit coupling (SOC)
solar cells
– absorption 472
– current–voltage curve 473
– with doped transport layers 468–486
– inorganic 474
– organic (see organic solar cells (OSCs))
– polymer-based solar cells 578
– polymer–fullerene 583
– solution-processed 475, 576
– tandem 487
– Tang�s organic solar cell 471, 476
– vacuum-processed 475
solid-state lighting 497
solution-processed systems 593
space charge-limited current (SCLC) 121
– model 105
spin–lattice relaxation 412
spin-orbit coupling (SOC) 268, 269, 277, 279,

280, 379, 385

– aspects 378
– based methods 285
– effects 371, 417
– efficiency 403
– matrix elements 278, 279,

382
– quantitative treatment 379
spin-polarized tunneling 269
spin relaxation 280
spintronics 267–269, 284
SPPs. see surface plasmon polaritons (SPPs)
static disorder systems 79
strong electron acceptor, and donor

molecules 52, 53
supercomputer simulation 158
surface dipole (SD) 37
surface plasmon (SP) 461, 514
– excitation 529
– modes 544
surface plasmon polaritons (SPPs) 506, 561
– characteristics 566
– dispersion relation 523
– properties 522, 523
– types 564
Su–Schrieffer–Heeger (SSH) model 278

t
TADF-based electroluminescence 355
temperature-dependent broadening

effects 398
tetracene 10, 618
tetracene/pentacene-doped OPV crystals, PL

characteristics 618
tetracyanoquinodimethane (TCNQ) 56
tetrafluoro-tetracyanoquinodimethane 42,

436, 545
1,4,8,11-tetramethyl-6,13-triethylsilylethynyl

pentacene (TMTES-P) 228
tetratetracontane (TTC) layer 244, 246
tetrathiafulvalene (TTF) 56
tetrathiafulvalene-tetracyanoquinodimethane

(TTF-TCNQ) 252, 255
tetrathianaphthacene (TTN) 440
TFB:F8BT blends, emission spectra 316
thermally activated delayed fluorescence

(TADF) 351, 408
– current density 357
thin-film devices, optical design 429
thin-film transistors (TFTs) 10
three-layer OLED stack 498, 499
time-dependent charge carrier mobility 586
time of flight (TOF) 121, 159, 586
time-resolved microscopic optical second-

harmonic generation (TRM-SHG) 122
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time-resolved photoluminescence (PL)
spectroscopy 333, 335–340

– charge photogeneration, and recombination
photophysics 334–342

tin(IV) fluoride–porphyrin complexes 355
Ti:sapphire laser system 334
top-emitting devices 462, 551, 555
top-emitting OLED 462
– external quantum efficiency 463
– withoutmicrolenses, device structures 550,

557
transfer length method (TLM) 244
transfer matrix approach 460
transient microwave conductivity (TRMC)

experiment 586
transient photovoltage and photocurrent (TPV/

TPC) 589
transition metal oxide (TMO) 96
transmission coefficients 508
transmission experiments 318
transparent photoresist (TPR) 558
transport physics/transport models, of organic

semiconductors 208
– nonlocal electron–phonon coupling

constant 215–219
– reorganization energy 211–215
– static disorder parameters 219–221
– transfer integral 209–211
trap-charge-limited current (TCLC) 121
triphenylmethane cationic dyes 443
triplet emitters, chemical structures 387, 388
triplet-harvesting concept, white OLED 470
triplet harvesting effect 361, 372, 373
triplet–singlet transitions 417
triplet-triplet annihilation (TTA) 356, 362,

363, 372, 504
4,40,400-tris(N-carbazolyl)-triphenylamine

(TCTA) 360
tris-(8-hydroxyquinoline) aluminum

(Alq3) 283, 350
– magnetoconductance 271
– OMAR 270
4,40,400-tris(3-methylphenylphenylamino)

triphenylamine (m-MTDATA) 545, 547

T1–T1 annihilation effects 374
TTC film 248, 252, 257
– scanning force microscopy images 249
tungsten oxide (WO3) 96
tunneling magnetoresistance (TMR) 267
– for Co/Al2O3/Alq3/Py junction 281

u
ultraviolet photoelectron spectroscopy

(UPS) 36, 93, 122, 123, 213, 246, 307,
434, 439

undoped–undoped junction 109
unipolar field-effect transistors, output and

transfer characteristics 241
UV-Vis spectrophotometer 558

v
vacuum-processed devices 452
vacuum wave vector 523
vanadium oxide (VOx) 96
van der Waals interactions 7
Voigt functions 84

w
white OLEDs 462–466, 502, 503, 533. see also

organic light-emitting diodes (OLEDs)
– efficiency 465
– triplet-harvesting concept 470

x
x-ray diffraction 232
x-ray photoemission spectroscopy (XPS) 93
x-ray reflectivity 12, 13,

302, 304
x-ray refractive index 302

z
Zeeman splitting, of energy levels 224
zero-field splittings (ZFS) 376, 377, 382,

384, 407
– energies 403
zirconium dioxide (ZrO2) microparticles 553
ZnPc p–i–n homojunction 450
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