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Index

a
absorbance 8, 325
absorption and emission measurement,

polarized light
– linear dichroism 346–347
– luminescence anisotropy 347–349
absorption spectroscopy
– double-beam instruments 325
– qualitative and quantitative applications

325
– sample measurement 325–326
– single-beam instruments 324
actinometry
– absolute actinometers 351
– azobenzene 353–354
– chemical actinometers 351
– potassium ferrioxalate 351–352
– potassium reineckate 352–353
adiabatic processes 62–64, 153
adiabatic potential energy surface 17–18
aggregation-induced emission (AIE) 440
aggregation-induced quenching (AIQ) 439

440
AIE. See aggregation-induced emission (AIE)
AIQ. See aggregation-induced quenching

(AIQ)
alkenes
– cycloaddition reaction 174–175
– di-π-methane reaction 174
– double bonds, photoisomerization. See

photoisomerization, C=C double bonds
– electrocyclic processes 172–173
– fluorescence 170
– green photochemistry 430
– nucleophile, proton and electron addition

175–176
– sigmatropic rearrangements 173–174
– synthesis 430–431

alkynes 432
AND logic gate 251
antenna
– artificial photosynthesis 293–296
– dendrimers 259, 293, 447–449
– functions 293
– natural photosynthesis 284–288
AO theory. See atomic orbital (AO) theory
arc lamps 309
aromatic compounds
– benzene 37–39, 109
– benzophenone 85–87, 182
– electronic structure 176
– naphthalene 83–85, 182, 447
– photocycloadditions. See

photocycloadditions, aromatic
compounds

– photorearrangement 180
– photosubstitution 179–180
– phototransposition 181
artificial leaf 459
artificial photosynthesis
– antenna 293–296
– carbon dioxide reduction 291
– chemical reductant 290–291
– coupling artificial antenna and reaction

center 299–301
– covalent/noncovalent bonding 292
– electronic absorption spectrum, water

291
– multielectron water splitting 301–302
– vs. photovoltaics 304
– reaction centers (RC) 296–299
– water oxidation 291
atmospheric photochemistry
– natural process, oxygen 400–401
– ozone hole 401
atomic orbital (AO) theory 11, 13
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azobenzene
– actinometer 353
– in molecular devices 274–276, 446–448
– photochromism 385
– photoisomerization 186

b
bacterial photosynthesis
– RCs, components 285
– Rhodopseudomonas viridis, RC structure

286
bandgap energy 96–100
beam deflection (BD) 355
Beer–Lambert law 7–8, 325
benzene 37–39, 109
benzophenone 85–87
bimolecular quenching
– kinetic details 139
– static vs. dynamic quenching 144
– Stern–Volmer equation 126–128, 140, 332
binuclear Ru complexes 125, 127
bioluminescence 379–380
blood analytes measurement, luminescent

sensors
– disposable cartridge 393
– hydrogen ion concentration 394
– lanthanide-doped upconverting

nanoparticles 394–395
– Na+, K+, and Ca2+ concentration

determination 393, 394
– oxygen sensors 395
bond energy 7
BO approximation. See Born–Oppenheimer

(BO) approximation
Born–Oppenheimer (BO) approximation
– adiabatic potential energy surfaces 62
– Jahn–Teller distortion 63
– light absorption 56
– Schrödinger equation 17
– total molecular energy 18–19

c
caprolactam 418
carbonyl compounds
– benzophenone and formaldehyde 182
– ketones and aldehydes 183
– photochemical primary processes

183–184
– photoreactions 183
CB. See conduction band (CB)
cells and irradiation equipment, experimental

techniques
– merry-go-round apparatus 320
– preparative photochemistry 320–321

– sample size 319
– solar simulators 321
– transmission curves 320
CFCs. See chlorofluorocarbons (CFCs)
charge recombination 151, 155, 260–265,

406, 410
charge-transfer state 26, 48, 75, 131
chemical reactions
– conventional chemical time scale 74
– electronically excited states 73
– unimolecular excited-state processes 73
chemical synthesis and light
– caprolactam 418
– perfumes 419–420
– photochlorination, polymers 418
– vitamins 418–419
chemiluminescence 235
chlorofluorocarbons (CFCs) 401
chromium (III) complexes 90, 199, 216–219,

324
cis-trans photoisomerization, rotary motors

269–271, 445–447
[Co(NH3)6]3+ 92–94
cobalt (III) complexes 92–94, 195
conduction band (CB) 96, 302
confocal microscopy 357
conical intersections 63, 367
copper (I) complexes 196 , 199
coronene 126
correction of spectra
– emission 328
– excitation 329
coulombic mechanism, energy transfer

159–161
[Cr(en)3]3+ 90–92
cycloaddition reaction, alkenes
– 1,3-butadiene 175
– carbon-carbon bond 175
– cyclobutane structures 174
– vinyl cyclobutane 175
cyclometallated complexes
– characteristics 203–204
– emission energies, luminescence lifetime

212–213
– iridium 205–207, 407, 409
– platinum 207–212
– polypyridines 203
– rhodium 204–205
– ruthenium 204

d
d atomic orbitals 41–42
2D polymer synthesis 443
delayed fluorescence 80–81, 148
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detectors 321–323
Dexter-type mechanism 161
diabatic processes 63–64, 153
DNA photocleavage and charge transport
– photocleaving agents, nucleic acid

377–378
– photoinduced electron-transfer processes

378
donor–acceptor complexes 129–131, 267,

272, 444
DSPECs. See dye-sensitized

photoelectrosynthesis cells (DSPECs)
DSSCs. See dye-sensitized solar cells (DSSCs)
dye lasers 310, 312
dye-sensitized photoelectrosynthesis cells

(DSPECs) 457–459
dye-sensitized solar cells (DSSCs)

405–406

e
EATOS. See Environmental Assessment Tool

for Organic Synthesis (EATOS)
ECL. See electrochemiluminescence (ECL)
Einstein coefficients 71
El-Sayed rules 69, 87
electrochemiluminescence (ECL) 235–237
electrocyclic processes 172, 386
electroluminescent materials
– LECs 409–410
– LEDs 407
– OLEDs 407–409
electromagnetic spectrum 5, 6
electron transfer
– electronic factor 154–156
– extension cables 265, 266–268
– Marcus theory 150–153
– quantum mechanical theory 153–157
– switchable phase inversion 454–457
– switches 263–265, 266
– wires 260–263
electron-transfer photosensitization

163–164
electronic configuration 13
emission
– spontaneous 71
– stimulated 71, 312–316, 357
emission lifetime measurements
– data analysis 342–343
– frequency-domain techniques 338
– gated sampling 339
– luminescence lifetime standards 345
– phase shift 343–345
– single flash 338–339
– single-photon counting 341–342

– time-domain measurements 338
– upconversion techniques 339–340
emission spectroscopy
– emission quantum yield 333–334
– emission spectra 328–329
– excitation spectra 329
– instrumentation 326–328
– luminescence intensity and concentration

331–332
– luminescence measurements 326
– spectrofluorimeter 326
– spurious bands 330–331
energy-gap law 69
energy migration 148, 161, 347
energy reservoir 132–134
energy transfer
– coulombic mechanism 159–161
– energy level diagram and spectral overlap

158–159
– exchange mechanism 161–163
– Fermi golden rule expression 158
– Franck–Condon factor 158
– light-harvesting antennas 259–260
– Marcus-type kinetic approach 157–158
– photosensitization 165–166
– plug/socket systems 258
– switches 257–258
– trivial energy transfer 157
– wires 255–257
energy upconversion 147–150, 339–340
Environmental Assessment Tool for Organic

Synthesis (EATOS) 426, 428
environmental protection, photocatalysis
– photoassisted Fenton reaction 376
– principles 375
– SODIS 375–376
ethene 35–36, 107–108
ethyne 108–109
exchange mechanism, energy transfer

161–163
excimer
– definition 120
– potential energy curves 121
– supramolecular systems 134–136
exciplexes
– definition 120
– supramolecular systems 134–136
excited-state
– catalyzed deactivation 164
– deactivation 68–73
– dipole moments 112–113
– energy 104–105
– excimers and exciplexes 120–122
– geometry. See geometry, excited states
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excited-state (contd.)
– lifetime 103–104
– proton transfer 117–120
– redox properties 114–117
exciton 97–100, 403
experimental techniques
– absorption and emission measurement,

polarized light 346–349
– absorption spectroscopy. See absorption

spectroscopy
– actinometry. See actinometry
– apparatus 309–323
– emission spectroscopy. See emission

spectroscopy
– fluorescence correlation spectroscopy

358–360
– photothermal methods 354–356
– reaction quantum yields 349–350
– single-molecule spectroscopy 357–358
– time-resolved absorption and emission

spectroscopy. See time-resolved
absorption and emission
spectroscopy

– x-ray techniques 360–361
explosives detection
– conventional fluorescence quenching

398
– Fido 399
– RDX 398, 399
– TNT 398, 399
extension cables 265, 266–268

f
FCS. See fluorescence correlation

spectroscopy (FCS)
Fermi golden rule 68, 154, 158
Fermi level 97
filters 317–318
flash photolysis 335
fluorescence 71
fluorescence correlation spectroscopy (FCS)

357, 358–360
fluorescent brightening agents (FBAs). See

optical brightening agents (OBAs)
fluorescent chemosensors. See luminescent

sensors
Förster-type mechanism 159–161
formaldehyde 39–41, 109–111
Franck-Condon principle 60, 106
Franck–Condon factor 60, 106,

156, 158
FRET Fluorescence resonance energy transfer

See Förster-type mechanism

g
geometry, excited states
– benzene 109
– ethene 107–108
– ethyne 108–109
– formaldehyde 109–111
– Franck–Condon principle 106
– small molecules 106–107
– square planar metal complexes 111–112
GFP. See green fluorescent protein (GFP)
green (photo)chemistry
– definition, origins, and motivations

425–426
– green chemical synthesis 426–428
– photocatalysis. See photocatalysis
– pollution remediation 433
– solar energy. See solar energy
green fluorescent protein (GFP) 379
ground-state depletion (GSD) 358
group theory 26–29
GSD. See ground-state depletion

(GSD)

h
halogen compounds 187–188, 401, 418, 441
harmonic bands 330–331
heavy-atom effect 59, 69, 74, 83–94, 164, 441
heterogeneous photocatalysis 376–377,

428–429
highest occupied molecular orbital (HOMO)

14, 95, 96, 112
high-pressure lamps 310
holography 416
HOMO. See highest occupied molecular

orbital (HOMO)
hopping mechanism 163, 257
hydrogen atom 11–13

i
incandescent lamps 309
inner filter effect 331
inorganic photovoltaic (PV) cells
– concentrated photovoltaic (CPV) systems

403
– silicon 402
internal conversion 68
intersystem crossing 68
iridium (III) complexes
– absorption spectrum 206–207
– LEC 407
– OLED 405
– photophysical and electrochemical data

199, 206
irreducible representation 27–29
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j
Jablonski diagram
– electronically excited states 64
– energy 65–66
– formaldehyde 41
– ground and excited states, molecule

64, 65
– light absorption 41
– organic molecules 65
– photophysical processes 64
– time 66–67
jaundice 370

k
Kasha’s rule 72

l
lanthanoids 50–51, 219–223, 312–316
LAS. See light absorption sensitizers (LAS)
laser
– components 313
– emission wavelength 312
– four-level systems 314
– mode-locking 315
– Nd:YAG laser 315
– optical parametric amplifiers (OPAs) 315
– properties 315–316
– Q-switching 315
– ruby laser 313
– sources 310
– three-level, scheme 314
– Ti:sapphire laser 315
LC transitions. See ligand centered (LC)

transitions
leaf color 289–290
LECs. See light-emitting electrochemical cells

(LECs)
LEDs. See light-emitting diodes (LEDs)
LES. See light emission sensitizers (LES)
lifetime of excited states 8, 74
ligand centered (LC) transitions 47, 48, 193
ligand-to-metal charge-transfer (LMCT)

transitions 47–48, 51–52, 193
light absorption
– BO approximation 56–57
– Bohr equation 55
– dipole-moment operator 56
– eigenfunctions 56
– electronic transition moment 57
– Franck–Condon principle 60–62
– oscillator strength 56
– perturbation 56
– photochemical reactions, potential energy

surfaces 62–64

– photon 55
– Schrödinger equation 55
– selection rules 57
– spin selection rules 59–60
– static Hamiltonian operator 55–56
– symmetry selection rules 58–59
– wave functions 56
light absorption sensitizers (LAS) 237–239
light conversion and chemical energy, redox

processes
– chemiluminescence 235
– ECL 235–237
– LAS 237–239
– LES 240–242
– [Ru(bpy)3]2+ 233–234, 235
light emission sensitizers (LES) 240–242
light for chemical synthesis
– caprolactam 418
– perfumes 419–420
– photochlorination, polymers 418
– vitamins 418–419
light sources, experimental techniques
– arc lamps 309
– dye lasers 310, 312
– emission spectrum 310
– high-pressure lamps 310
– incandescent lamps 309
– laser sources. See laser
– xenon lamps 310
light-emitting diodes (LEDs) 407
light-emitting electrochemical cells (LECs)

409
light-harvesting antennas 259–260,

284–288, 293–296, 447–449
light-powered molecular devices and machines
– azobenzene photoisomerization 274–276,

446–448
– bottom-up construction 268
– chemical fuels 268–269
– cis-trans photoisomerization, rotary motors.

See cis-trans photoisomerization, rotary
motors

– electron transfer. See electron transfer
– energy transfer. See energy transfer
– molecular logics. See molecular logics
– molecular shuttles. See molecular shuttles
– photochromic systems 247–249
– photosynthetic processes 268
– reading, writing and erasing 246–247
linear dichroism (LD) 346–347
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LMCT transitions. See ligand-to-metal
charge-transfer (LMCT) transitions

LMT. See luminescent molecular
thermometer (LMT)

lowest unoccupied molecular orbital (LUMO)
96, 112

luminescence anisotropy
– depolarization processes 348
– energy migration 348
– linearly polarized light, excitation 347
– molecular rotation 347
– in rigid solution 347
– rotational diffusion 348
– trivial processes 348
– vertically polarized light 348
luminescence intensity measurements
– emission wavelength 332
– excitation wavelength 332
– geometric factors 332
– inner filter effects 331
– optically diluted solutions 331
luminescent metal complexes
– chromium(III) 90, 216–219
– copper(I) 196
– cyclometallated complexes 203–213
– iridium(III) 205
– lanthanoids 219–222
– platinum(II) 207
– polypyridine 201–203
– porphyrin 87, 213–216
– ruthenium(II) 94, 196–203
luminescent molecular thermometer (LMT)

391–392
luminescent sensors
– amplifying signal 389, 390
– blood analytes measurement 393–395
– explosives detection 397–399
– fluorescence switching 388
– luminophore 388–389
– photoinduced electron-transfer (PET) 388,

389
– as simple logic gates 250–251
– thermometers 391–393
– warfare chemical agents 395–397
– wind tunnel research 389–391
LUMO. See lowest unoccupied molecular

orbital (LUMO)

m
Marcus theory 150–153
MC transitions. See metal centered (MC)

transitions
metal centered (MC) transitions 47–48, 193
metal complexes

– chromium(III) 90, 216
– cobalt(III) 92, 195
– copper(I) 196
– excited-state redox potentials

199–201
– iridium(III) 205–207, 407, 409
– lanthanoids 219–222
– luminescence. See luminescent metal

complexes
– osmium(II) 199, 256
– photochemical reactivity 191–225
– photophysical properties 191–224
– platinum(II) 207–212
– rhodium(III) 199, 204–205
– ruthenium(II) 94, 127, 196–199, 204,

233–242
metal-to-ligand charge-transfer (MLCT)

transitions 47–48, 52, 193
methane 33–35
mixed-valence compounds
– description 127
– electronic coupling 129
– electronic interaction 128–129
– electronic isomers 129
– reorganizational energy 127–128
– [Ru(NH3)5L]2+ and [Ru(NH3)5L]3+ units

128
– Ru(II)–Ru(III) complex 127
MLCT transitions. See metal-to-ligand

charge-transfer (MLCT) transitions
molecular logics
– AND logic gate 251
– computing 249
– encoding and decoding, [Ru(bpy)3]2+

253–255
– luminescent sensors 250–251
– XOR logic gate 251, 252–253
molecular orbital (MO) theory.

See MO theory
molecular organic photochemistry
– alkenes. See alkenes
– aromatic compounds 176–182
– carbonyl compounds 182–184
– halogen compounds. See halogen

compounds
– nitrogen compounds. See nitrogen

compounds
– saturated oxygen and sulfur compounds

186–187, 432
– solid-state photochemistry 188–189, 443,

452
molecular rotary motors 269–270,

445–447
molecular shuttles 271–273, 444
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MO theory
– ammonia 31–33
– atoms to molecules 17–21
– group theory 26–29
– heteronuclear diatomic molecules 25–26
– homonuclear diatomic molecules 21–25
– polyatomic molecules 26
– transition metal complexes. See transition

metal complexes
– water 29–31
monochromators 317
multiphotonic processes 66–67, 339, 452
multiplicity 14, 16, 41, 52

n
naphthalene 83–85, 182, 447
natural photosynthesis 284–288
Nd:YAG laser 315
near-field scanning optical microscopy

(NSOM) 357
nitrogen compounds
– azocompounds. See azobenzene
– fragmentation 185
Norrish photoreactions 183, 184
NSOM. See near-field scanning optical

microscopy (NSOM)
nuclear factor, electron transfer 156

o
OBAs. See optical brightening agents (OBAs)
OLEDs. See organic light-emitting diodes

(OLEDs)
OPAs. See optical parametric amplifiers

(OPAs)
optical brightening agents (OBAs)

399–400
optical electron transfer 156–157
optical memories 247–249, 387, 417, 440
optical parametric amplifiers (OPAs) 315,

337
organic light-emitting diodes (OLEDs)
– quantum efficiency 408
– working principle 407
organic solar cells (OSCs)
– electron-donor and electron-acceptor 403

404
– exciton 403
oscillator strength 56, 72, 160–163
OSCs. See organic solar cells (OSCs)
osmium(II) complexes 199, 256
oxygen atom 15–17
oxygen molecule
– atmospheric 400–401
– electronic states 81–83

– quenching 389
– sensor for 395
– singlet oxygen 176–178, 372

p
PALM. See photoactivated localization

microscopy (PALM)
paramagnetic quenching 164
Pauli principle 13
PES. See potential energy surface (PES)
PET (photoinduced electron transfer) process.

See electron-transfer
phosphorescence 71
photoactivated localization microscopy

(PALM) 357
photoacustic spectroscopy 354
photoassisted Fenton reaction 376
photocatalysis
– alkanes 430
– alkenes 430–431
– alkynes 432
– artificial photocatalysis 429
– definition 165–166
– environmental protection 375–377
– heterogeneous 376–377, 428–429
– homogeneous 429
– sulfides 432–433
– TON and TOF 302
photochemical damage, living systems
– DNA 369
– proteins 369–370
photochromic systems
– 4′-hydroxyflavilium 248–249
– applications 386–387
– definition 385
– electronic and nuclear structure 247
– families 386
– light excitation, energy profile 247–248
– molecular memories 248
– ophthalmic industry 387
– properties 247
photocleaving agents, nucleic acid 377–378
photocontrolled delivery
– cage compounds 373
– nitric oxide 375
– phototrigger 374
– photo-uncaging process 373
photocycloaddition reactions 174, 181, 435,

443
photodimerization 175, 182, 188
photodynamic therapy (PDT)
– photosensitizer 371
– singlet oxygen lifetime 372
photoelectrochemical cells 405, 457
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photoinduced electron transfer See electron
transfer

photoisomerization
– azobenzene 186, 275, 353, 385, 444, 447
– C=C double bonds 107, 170–172, 269,

367, 435, 445
– metal complexes 111, 223
– photochromic compounds 384–388, 452,

454
photolithography 414
photomultiplier 321
photon 2, 55
photopolymerization 411
photorearrangement 180
photoredox catalysis 429, 436
photosensitizer 145, 149, 165, 237–241, 371
photostabilizers 412
photostationary state 171–173, 186, 444, 454
photosubstitution 179, 192, 194, 223, 427
photosynthesis 281–304
phototherapy 370
photothermal methods
– photoacoustic spectroscopy 354–355
– photorefractive spectroscopy 355–356
phototransposition 181
photovoltaic (PV) cells 402–405
polarized light 310, 316, 346–349
plastic/polymer solar cells. See organic solar

cells (OSCs)
platinum complexes 111, 207–212
plug/socket systems, energy transfer 258
polyelectronic atoms
– angular momentum 14
– electronic configuration 13–14
– electron–nucleus interaction 15
– interelectronic repulsion 15
– multiplicity 14
– oxygen atom 15
– Pauli principle 13
– quantum numbers 13
– Russell–Saunders coupling 14–15, 16
– spin–orbit interaction 14
polymers and light
– holography 416–417
– photochemical curing 413
– photodegradation 411–412
– photolithography 414–415
– photopolymerization 411
– stabilization, commercial polymers

412–413
– stereolithography 415–416
polypyridine metal complexes
– chromium See chromium(III) complexes
– general properties 201–203

– ruthenium See [Ru(bpy)3]2+ and Ru(II)
complexes

– osmium See osmium(II) complexes
porphyrins 87–90, 125, 132, 213–216, 262,

265, 289, 294–301, 372, 389, 395, 406, 408,
446, 454

potential energy surface (PES)
– crossing and conical intersection 63
– excited-state vibrational level 60
– Franck–Condon principle 60
– radiative and radiationless deactivations 63
proton transfer 117–120, 249
psoriasis, photochemotherapy 370–371

q
QD. See quantum dots
Q-switching 315
quantum dots (QD) 99–100
quantum yield
– definition 8, 80
– emission 81, 333
– reaction 349
quenching
– definition 139
– dynamic 143, 144
– paramagnetic 164
– static 143, 144
– Stern-Volmer equation 140, 332

r
radiationless deactivation 68–71
radiative deactivation 71–72
radiative lifetime 72–73
Raman bands 330
Rayleigh and Tyndall bands 329–330
reaction centers (RC)
– BiPhOH 299, 300
– charge-separation pathways 297, 299
– coupling electron and proton transfer 299
– hexaphenylbenzene scaffold 296, 297
– structure 298
– TCNP 299
RESOLFTs. See reversible saturable optical

fluorescence transitions (RESOLFTs)
reversible saturable optical fluorescence

transitions (RESOLFTs) 358
rhodium complexes 199, 204–205
[Ru(bpy)3]2+ 94–96, 196–203, 233–242, 255,

265
ruby laser 92, 313
Ru(II) complexes, See also [Ru(bpy)3]2+

– correlation, spectroscopic and
electrochemical parameters 198, 199

– cyclometallated complexes 204
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– electrochemical properties 196–198
– excited-state redox potentials 199
– polypyridine complexes 196
– solar cell 405
Russel-Saunders coupling 14–16

s
saturated patterned excitation microscopy

(SPEM) 358
Schrödinger equation 11, 12, 17, 18
selection rules
– definition 57
– spin 59
– symmetry 58
selective plane illumination microscopy

(SPIM) 358
semiconductors
– conduction band 96
– doped 97
– electron–hole charge carriers 97
– electronic energy levels 96, 97
– Fermi level 97
– indirect 98
– metal-oxide 99
– p–n junction 97–98, 402
– quantum dots 99–100
– radiative transitions 99
– valence band 96
sensitized processes See photosensitizer
sigmatropic rearrangement 173
single-molecule spectroscopy (SMS)

357–358
singlet fission
– description 449
– DSSC 450
– ideal singlet-fission chromophore 451
– pentacene 451–452
– Shockley–Queisser limit 450
– solid-state spectroscopic nomenclature 450
singlet oxygen 176, 178
SODIS. See solar disinfection (SODIS)
solar cells
– definition 402
– DSSCs 405–406
– inorganic photovoltaic (PV) cells

402–403
– OSCs. See organic solar cells (OSCs)
– Shockley-Queisser limit 403, 450
solar disinfection (SODIS) 375–376
solar energy
– artificial photosynthesis 290
– green synthesis 434
– natural photosynthesis 284

solid-state photochemistry 188–189, 443,
452

solvatochromic dyes 76
solvent and temperature effects
– crossing of states 77–79
– excited-state lifetime 79–80
– solvatochromic shift 75–77
– thermally activated delayed fluorescence

80–81
solvents 318–319
Soret band 88
spectrofluorimeter 326
SPEM. See saturated patterned excitation

microscopy (SPEM)
SPIM. See selective plane illumination

microscopy (SPIM)
spin crossover (SCO) processes 223–227
STED. See stimulated emission depletion

(STED)
stereolithography 415
Stern–Volmer equation 140–142, 145,

332–333
stimulated emission depletion (STED) 357
stochastic optical reconstruction microscopy

(STORM) 357
Stokes shift 72, 115
STORM. See stochastic optical reconstruction

microscopy (STORM)
streak camera 322
sulfur coompounds
– photoreactivity 186
– sulfides synthesis 432–433
sunscreens 367–368
supramolecular systems
– donor–acceptor complexes 129–131
– excimers and exciplexes formation

134–136
– excited state 131–134
– mixed-valence compounds 127–129
superexchange mechanism 155, 257, 261
sustainable chemistry. See green

(photo)chemistry
switching
– electron transfer 263–265
– energy transfer 257–258

t
TCNP. See tetracyanoporphyrin
tetracyanoporphyrin (TCNP) 299
thermometers
– LMT 391, 392
– Ni(II) complex 392
– thermographic phosphors 391
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TICT excited state. See twisted intramolecular
charge-transfer (TICT) excited state

time-resolved absorption and emission
spectroscopy

– emission lifetime measurements. See
emission lifetime measurements

– transient absorption spectroscopy 335–338
TIRFM. See total internal reflection

fluorescence microscopy (TIRFM)
Ti:sapphire laser 315
TOF. See turnover frequency (TOF)
TON. See turnover number (TON)
total internal reflection fluorescence

microscopy (TIRFM) 357
transient absorption spectroscopy
– femtosecond resolution 337–338
– flash photolysis 335
– nanosecond resolution 335–336
transient grating (TG) 355–356
transient lens (TL) 355
transition metal complexes See metal

complexes
transition moment 56–59, 346
triplet-triplet annihilation 149
trivial energy transfer 157
tryptophan 370
turnover frequency (TOF) 302
turnover number (TON) 302
twisted intramolecular charge-transfer (TICT)

excited state 113

v
valence band (VB) 96, 97, 302
VB. See valence band (VB)
vibrational relaxation 68

vision
– opsine 366
– photoreceptor 365–366
– primary photochemical process 366, 367
– retinal 366
– rhodopsin 366
vitamins 366, 418

w
warfare chemical agents
– displacement sensing assay concept 397
– fluorescent detection 395, 396
– sarin, soman, and tabun 395, 396
– sulfur mustard (SM) 396, 397, 398
water splitting See artificial photosynthesis
wind tunnel research 389–390
wires
– electron transfer 260–263
– energy transfer 255–257

x
XAS. See X-ray absorption spectroscopy (XAS)
xenon lamps 310
XOR logic gate 251–253
X-ray absorption spectroscopy (XAS) 360
X-ray techniques
– diffraction techniques 361
– XAS 360
– X-ray fluorescence excitation spectroscopy

360–361

z
Zn(II) porphyrin 87–90, 125–126


