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light-harvesting system 190,
293-294, 298-299, 301, 408
light-matter interaction 4, 437,
450
linear vibronic coupling (LVC)
415-416, 426
linearized semiclassical initial
value representation
(LSC-IVR) 298,302, 305,
313-314
Liouville operator 268, 341,
347-349,352
local exciton ground state (LEGS)
423,431
local fluctuation 216, 218,
278-279
localization 77,223, 225,
278-280,372, 389, 391, 401
charge 146,238
dynamic 42
excitation energy 390-391,
395, 398, 402
low-barrier hydrogen bond
(LBHB) 144
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LSC-IVR, see linearized
semiclassical initial value
representation

LVC, see linear vibronic coupling

magnitude 21, 28,137,315, 318,
324,326-329, 462
orders of 14-15, 24, 30, 32,72,
74,76, 358, 391, 395,
401-402
matrix elements 302, 308,
326-327,357,374,379-386,
389, 393,412,437,447, 458,
484
memory 187,271-272, 275, 277,
469-470,472,475,479, 486
memory effects 297,472,475,
479, 481, 486-487
memory kernel 268,270,418-419
metal nanoparticle (MNP)
371-402
Mie frequencies 378-380, 381,
384, 385
MNP, see metal nanoparticle
model
eight-site 299-300
eight-state 316-318
seven-state 312,316-317
theoretical 285
model calculations 365-366
model Hamiltonians 294,
298-299, 306, 308-309,
313-314, 318, 325,327-329,
409, 429-430
model system 3, 65, 69, 98, 128,
310, 364, 441, 443, 445
modes
effective 417-419
environmental 274, 278-280
molecular 273, 285-286
torsional 422-424

vibrational 223, 237, 282, 284,
286-287,301, 416, 420, 430,
449,451

vibronic 259, 281, 286

modification, chemical 168, 237
moiety 99,108,115

adenine 76,92-93, 106, 108,
112-113,115,118

photoexcited 210, 226

molecular aggregates 408-409,
419, 430,438,477, 479-480

molecular dimer systems
437-438

molecular dynamics simulations
74,209,219,474

molecular processes 208

molecular systems 226-227, 266,
339,364, 372, 386, 437-438,
446,463

molecules 12-13, 15-16, 21, 44,
47-48, 50, 68, 128, 135, 144,
168,171,187, 234, 236, 238,
306, 322, 338, 355, 359,
370-371, 379-381, 383-390,
392-393,395-399, 445,
456-457

bacteriochlorophyll 230,294

biological 167-168, 199

chlorophyll 195,197,321

high-energy 189, 192

organic 5,338

single 370-371, 374,379, 385

thymine 97-98

water 21,30,116, 146,148,217

monolayers, single QD 183,
185-186

monomer 19, 20, 25, 35,37, 183,
258,280,312, 316, 408, 411,
415, 446, 460-462

monomer signal 37

multichromophore systems 208,
300, 306, 340, 487

multichromophoric systems 42,
278,443,467
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myoglobin 219, 220, 225, 233

nanobiohybrid material 168, 199

nanobiohybrid structure 168

negative charge 118, 142-143,
146,184

NHE, see normal hydrogen
electrode

NMQSD, see non-Markovian
quantum state diffusion

noncollinear 132, 228, 231,
234-235

nonlinear response 468-469, 475,
485, 487

non-Markovian quantum state
diffusion (NMQSD) 299

normal hydrogen electrode
(NHE) 112,114

nuclear coordinates 318, 443, 445,
447-448

nucleic acid 3, 42

nucleobases 15,18-19, 23-25, 37,
40-42,227

number density 16, 21, 39, 44-46

numerical implementation 303,
305, 339, 346, 354, 356-357,
480

oligomers 22,26, 28-30, 33-35,
37-39,43,412,421-422

oligomer signal 37

oligonucleotides 4,11, 23, 25-26,
33,37-39,41, 43

OPA, see optical parametric
amplifier

open quantum system (0QS) 437,
439, 440, 442, 444-446, 448,
459, 463, 468
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375, 379, 382, 384, 396,
469-470, 473, 483-484

annihilation 309, 375, 411,477
creation 309, 375, 411, 477

optical enhancement 194-196

optical excitation 372-373, 382,
387,389-390, 401-402, 412,
470

optical parametric amplifier
(OPA) 6-7,10,208

optogenetics 149-151

0QS, see open quantum system

oscillations 226,277, 283, 287,
326, 328-329, 364-365, 391,
426,461-462

oscillators, local 228, 234-235,
473

output states 438, 440

partial linearized density matrix
(PLDM) 293,299, 311, 313,
316,322-324,329
particle 264-265,377, 439
excited 170
quantum 261, 337
quasi- 377,410,413
unexcited 170
partition 21,416,443, 444-446
path length 11-13,15-16, 18-19,
47,133
pathways 68, 72,76, 95, 97,
103-104,112-113,118, 141,
150, 315-316, 319, 460
deactivation 33,41, 135
decay 23,32, 35,233
electron-tunneling 92-94, 107,
118-120
energy transfer 230,312, 316,
373
ET 76,112
photoreduction 74
relaxation 43
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mapping equation
PE, see photon echo
PEPS, see photon echo peak shift
peptides 301, 472,487
vibrations in 467-468, 472
PES, see potential energy surfaces
phenolic oxygen 137, 142-146
photoactivation 68-70, 149, 214
photoactive proteins 149, 151
photoactive yellow protein (PYP)
127-133,135-137,139-143,
145-146,148-153
applications of 150, 153
primary photochemistry
of 142-143
photochemistry 66,128, 140-143,
147,226
photocycle 91, 95, 98, 105, 106,
116,129-130, 133-136, 138,
140-142, 149, 151,177-178,
187,211, 221-222
repair 98, 105-106
photodetectors 9-10, 449
photoexcitation 75,142,176, 187,
218,221, 224,390, 408-409,
456
photoillumination 185, 187-188
photoisomerization 131,176
photoluminescence (PL) 170,
179-180, 193, 196
photolyases 66-81,91-95,97-99,
104-105,107,114,117-118
(6-4) 66,92,94,102-103, 105,
113,118
Anacystis nidulans 69, 93
A. nidulans 74, 84
CPD 90,101,104,117-118
DNA 65-67,74,77,80
Escherichia coli 69,93
E.coli 71,74, 84
repair by 66, 75-76, 83, 98,
107,109,110-111

photon echo (PE) 208, 227, 232,
324,419,484
photon echo experiments 232,
234,236,324
photon echo peak shift (PEPS)
227,419
photonics 168
photons 9, 16, 35, 169, 187-188,
191, 197, 237, 258, 375, 378,
388, 395-396, 443, 449,
452-453
photon states 395-396
photoproducts 10-11, 16, 44-45,
66,76,91-94, 105, 119, 130,
148
photoresponse 187-188
photosensitive biomolecules 199
photosensory receptors 128
photosensory receptor protein
150
photosynthesis 69, 189-190, 192,
257-258,272,337-338
natural 272, 286-287
photosynthetic light-harvesting
complex 199,272,293, 296,
338
photosynthetic systems 189, 192,
195, 199, 227, 294, 397-298,
338
artificial 189, 199
natural 297,338
photosystems 171, 189-190
photovoltage peak 185-186
photovoltaic properties 181, 186,
188,190
pigments 257-258, 272, 280,
283-285, 338
antenna 69, 75, 79, 81, 190
pigment-protein complex 168,
189,192,199, 274, 295, 312,
322
PL, see photoluminescence
plasmon resonance approximation
380-381, 385
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density matrix
PMs, see purple membranes
Poisson bracket mapping equation
(PBME) 298,313-314
polaronic quantum master
equation (PQME) 299, 340,
354,356-357,364-366
polaron transformation 340,
346-347,354
population 34-35, 38, 40, 50-52,
313-315,322-323, 326-328,
364, 388,392,398, 401, 413,
440-441, 453, 455,458
excited-state 35,45, 387,398
molecular 390-392, 399
network 294
thermal 293,323
time-dependent 45, 283-284,
358, 365
site 322-323, 328
population difference 275, 277
population dynamics 8, 133, 275,
285-286, 294, 313, 317,
358-359, 362-363, 365
population kinetics 7,13, 79, 81
population oscillations 317-319,
327-329
population time 486
population transfer 15, 44, 321,
358-359, 364, 442
positions, relative 93-94, 119
positive charge 73, 142,213
potential energy surfaces
(PES) 145,147,430,
443-444, 446-448
power spectra 460
PQME, see polaronic quantum
master equation
second-order 356-357,366
probe 6-7,10, 31, 33,41, 132,
209-211, 214, 219-220,
224-226,233, 238,447, 449,
451,458
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local 210,214
probe pulse quantities 46, 48
probe pulses 6-11, 13, 19, 45,
47-48,51-52, 133, 234-235,
237,449
probe wavelengths 8, 11, 14,
17-20, 35-36, 46, 50, 97,
109-111, 115, 216
probing 84,99, 103, 207, 213,
225,238,469
processes
biological 208
BP 141
deactivation 99
spectral diffusion 208
dynamical 217
excitation 133
FRET 171,184
Molecular 208
photoconverting 168
physical 170, 301
signal transduction 127-128,
144
solvation 76-77
process matrix 437-440, 457,
461-463
propagation 11, 13-15,47-48,
223,303, 324,357,373, 430,
472,476
PLDM 293, 299,311, 313, 316,
322,324,329
quantum-dynamical 410,430
wave function 420
wave packet 430-431
propagators 269-270, 303,
469-470, 483-485
protein edifice 218-219
protein environment 75-76, 131,
212-213,216, 321, 358, 408
protein motion 74, 146,216
protein nanospaces 143-144
protein scaffolding 294, 322-323
protein structure 142,147, 209,
211
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protein surfaces 216-217
proteins 70, 75, 128, 135-136,
139, 141, 149-150, 152-153,
169, 184, 207-208, 210, 213,
217-219,227,236-238,273
active 149-150
antenna 70, 192
fusion 150, 152-153
heme 208, 210, 219, 225
inactive 149
light-sensitive 150, 169
photoactive 149,151
photochromic 168
photoreceptor 210
photosensitive 167, 199
photosensory 210
retinal 210, 213
signal transduction 128
proteoliposomes 185, 187-188
proton pump 176,178,211
protons 183,185, 187-188
proton transfer 68, 74,91, 101,
104-105, 118, 216
pulse bandwidth 12, 15
pulse duration 12-13,15, 18,53,
390-391, 399, 459, 461
pulse energy 8-9, 15,19, 21, 53,
132,225,231
pulses 5,7,9,11-14, 47,132-133,
211-212,229,231-232,234,
237,375, 438,450, 459-460,
462,469-470,472,483
excitation 17, 35, 49,133, 350
external 471-472,484
Gaussian 11-13
laser 5,8-9,11,53,131-133,
135,372,375, 387-392,
398-400, 469, 483
optical 6,451,456
supercontinuum 10
ultrashort 12-13
UV 12,208, 231, 233-234,
236-237
pulse shaper 233, 235

pulse timing 227, 232, 234-235

pulse width 11-13, 48, 52, 390,
392

pump 6-9, 11, 14, 49, 82,
130-131, 447, 449

pump and probe pulse pairs 9, 11,
133

pump beam 6, 8-9, 20, 235

pump pulse 6-9,11-21, 37,
44-49,51,79, 231, 237, 449

pump pulse energy 15,19, 21, 231

pump pulse fluence 9,16, 18,51

pump pulse intensity 48-49

pump wavelength 17-19, 39, 46

purple membranes (PMs) 149,
168,178-181, 183-186

PYP, see photoactive yellow protein

PYP chromophore 131, 137

QD, see quantum dot
QME, see quantum master equation
QPT, see quantum process
tomography
QST, see quantum state
tomography
quantum coherence 258-260,
273, 285-287, 296, 338-339,
356, 358,361,363, 366, 408,
420, 468
quantum dot (QD) 43,167-171,
174-176,178-189, 191-200,
266,372
quantum dynamics 267, 281, 321,
327,339,409, 421, 430, 462,
479
coherent 297,329, 339
dissipative 267, 323-324, 329,
378
real-time 276
quantum effects 128, 175, 278,
337,361
quantum environment 474, 479



quantum Langevin equation
262-263,266
quantum master equation (QME)
339, 341, 343, 345-346, 349,
354,357,366, 388
quantum process matrix 437,439
quantum process tomography
(QPT) 438,440, 442-443,
458-459
quantum states 301, 340, 366
quantum state tomography (QST)
443
quantum system 258-260, 262,
265,301, 372,375, 381, 437,
468
uniform 375, 381
quantum yield (QY) 19,22, 34,
36-38,43,69,73,79,83,97,
99,102-106, 108, 115-116,
118,120,131, 135, 140-142,
145-147,151-152,172, 190,
197-198, 222,272
quenching 181, 183, 194, 196,
211,398
fluorescence 26,171,211
PL 181
QD 183-184
QY, see quantum yield

rate equation analysis 4, 15, 44, 53

RC, see reaction center

reaction centers, photosynthetic
73,168,189, 197

reaction center (RC) 73, 168, 189,
191,193,196, 197, 257-258,
273,294

reaction mechanism 75, 104, 107,
117

reaction rate 95,101

reaction rate constant 81, 103

reactions 68,72,74,77,94, 95,
105-106,116-117, 120,
197
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chemical 75,218, 231, 266
repair 78,104-105, 120
side 77,106
reaction scheme 71, 73,75,77,
80-81,97,104
redox states 66,77,79
relationship
linear 310
structural 24
relaxation 23,30-31, 37,42-43,
135,171,176,178,192-193,
216,219,222, 225, 231,
260-261, 267,274, 281,
293-295,298,308,311-312,
315, 322,339,400, 422-423,
431, 448, 486
vibrational 134,173,176, 475
relaxation dynamics 226, 233,
312,365
reorganization energy 74,
113-114, 281, 364, 448, 480
solvent 319-321
repair channel 95,100-104, 118
repair dynamics 96, 104
repair mechanisms 66, 69, 94, 118
repair photocycle 98, 105-106
repair quantum yield 83,97, 99,
103,105-106, 108,116,118,
120
residues 25-26, 28, 30,92, 99,
103-104, 116, 134, 137,
143-146, 207,209, 217, 223,
227
Raman spectroscopy 137, 208,
236-237
response function 17, 35-36, 38,
49,52, 215,471, 475,
483-484
retinal 176,178,182, 188, 208,
238
retinal chromophore 128,177
retinal protein 210, 213
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room temperature 26, 28-29, 40,
42-43,258,273-275,
283-285, 321, 358,477, 480

rotating wave approximation
(RWA) 389,450-451, 454,
484

rotation 138, 140-143, 486

rotation angle 138

rotation axis 20

RWA, see rotating wave
approximation

sample 6-9,11, 13-16, 18-22, 44,
46-49, 51, 78-79, 81-82, 84,
132-133,139-140, 142,170,
185-186, 226, 231, 234-237,
299,316, 449, 468-469, 484,
486

sample path length 11, 13, 15,47

sample thickness 11,13

saturation 15-19, 43,48, 49,52,
153,187

SC, see supramolecular complex

semiconductor quantum dots 43,
184, 186,370

sensitivity, chemical 234-235

separation distance 169, 173,
179-181

sequences 25-26, 33,136,176,
185,209, 303,377,416-417

seven-state FMO model 311

short hydrogen bonds 142, 144

short laser pulses 129, 467

signaling state 128, 130, 135, 142,
151-152

signals 4-5,7-10, 14-19, 21-23,
25,32-34,36-38,52,95-96,
100-101, 212-214, 234-235,
448-449, 455-458, 468-469

independent 457

signal strengths 8, 11, 14, 18,
21-22,37

signatures 221,291-292, 319, 327

characteristic 227,406
simulations 74, 84,134, 136, 139,
142,144, 146,212, 298,

308-309, 337,417, 458-460
single chemical species 44, 46
single donor-acceptor systems

276-277
single strands 22, 24-26, 29-30,

41,44
sink states 312-313
site energies 272,280, 306, 315,

319, 321-323, 478,483
site energy fluctuations 322-323,

325-327
site populations 320-321, 326
sites 208, 225, 272, 279-283, 311,

315, 318-321, 325-326,

408-409, 412, 441-442,

445-446

chromophoric 271-272
respective donor 277-278
terminal 389, 392, 398
SLM, see spatial light modulator
solution 4,10-12, 15,17, 19-20,
25,31,37,44, 47,97, 138,
371, 440, 446
equal absorbance 37-38
formal 266, 340
solvent molecules 21, 169
sound velocity 276-278
space 13,16,46,53,104,

110-112,139-140, 145, 437,

439-440,473-474
spatial light modulator (SLM) 176,

232-233
special pair 189, 193-194
species 6,16-17, 34, 44-46,

50-51, 66, 81, 84, 94-95, 112,

236
spectra 208, 213, 225, 234-235,

271,274, 280, 284, 398, 400,

453-455, 457-460, 466, 468,

473-474
spectral components 12,219, 229



spectral densities 261, 296-298,
307-309, 315, 320, 323, 348,
356,359,407,414-417, 424,
428,476,478

residual 415-417

spectral dynamics 132,322

spectral function 264, 274, 276,
279

spectrometer 5-6, 10, 233

spectroscopic techniques 5, 68,
208,211, 449

spectroscopy 8,10, 33, 134-135,
217,223,225-226, 229, 233,
435-436,447,457, 460, 467,
469

nonlinear 205, 234, 285, 436,
447,460-461

spectrum 5, 42,130, 134, 184,
186, 191, 218, 224, 228-230,
234,274,279-280, 467-469,
482-484

spherical MNP 370-372,375-377,
379, 382-383, 387, 392, 397,
399

splitting 93,95, 113,115,118

ring 97,114,116

stacked bases 23, 27-28, 34, 37,
40

stacked domains 26, 28-30, 40, 42

stacks 25-27, 29, 32,40

state FMO model 314, 316-317

state model 314-316,321

state model Hamiltonian 297,312

state populations 50,312

excited 25, 34,49
feeder 313

states 16-17, 23-24, 30, 34-36,
40-42,44-46,48-51, 65-66,
70-71,133-137,306-308,
426-427,437-442,456-457,
467-468

charge-separated 424,426
electronic excited 441, 459, 475
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excited 4,13-18, 20, 22-24, 32,
34-38, 41, 44, 46, 49,
132-136,143-144, 169, 174,
461

excitonic 42,292,410-411

initial excited 16-17, 34, 44-45,
50,173

input 436,438

intermediate 72-73, 185,310

local exciton ground 421, 429

long-lived 39, 41

oxidized 70-71

population of 45

primary CT 422,425,427

quasi-stationary 422

short-lived excited 4, 37-38,
216

signaling 126, 128, 149-150

trans-ground 128, 145-146

vibronic 443

steps 35,72,74-75,93,101-102,
105,131,176, 189, 194, 255,
268,294, 418,422-423

first 125,127,133,136,176

strength 4, 22,32,137, 144, 237,
291, 305,317, 324, 327-328,
385,407, 469

structural changes 125-126, 128,
130, 134,149, 151, 211, 214,
217,221, 223,236

structural dynamics 207,210

structure 23, 25, 28,91-92, 126,
129, 134-135, 138, 145, 148,
174-175, 196-197, 205,
207-208,292-293

crystallographic 218-219

subpicosecond timescale 43, 211,
214-215

substrate intermediates 107-109

substrates 66-67,76, 79, 81, 84,
90, 92, 95,100, 103, 105, 110,
112,114,182

subsystem, electronic 299, 415
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supramolecular complex (SC)
371-372,402
surface 10,67-68,117,135, 151,
173,175,180, 183, 185,
188-189, 217,316,372, 378,
393,409, 444
surface charge 178-180, 199
surface-enhanced Raman
scattering 372
surface plasmon 371, 374
surface plasmon excitation 377
system 258-262, 265-268, 292,
294-295, 298-299, 304-307,
309-310,312-313,316-317,
319-322,372, 384, 388, 393,
395,397-398, 401, 407-409,
411,420-421,423,424-425,
430-431, 437-445, 448, 454,
458-460, 462, 467-480,
483-487
biological 216,295-296, 312,
408,431
biomolecular 260, 267
dissipative 297-298, 314
donor-acceptor 274-279, 418,
428
electron 379-380
electronic 443-444, 448, 453,
456-458
isolated 439, 441
light-harvesting 190, 293-294,
298-299, 301, 408
molecular 226-227, 266, 339,
364, 372,386,437-438, 446,
463
multichromophore-protein 297
multilevel 298, 302
quantum 176, 260-262, 264,
267,269,301, 372,375, 381,
431, 439,446,468
SC-MNP 372-375, 381, 385,
387-388,391-393, 395-396,
398
supramolecular 227,238

three-state 357,361
two-level 265-267,459,471,
476-477, 485
two-state 357,362, 364
system-bath coupling 299, 307,
309, 318-320, 340, 343,
357-358,361, 363-364, 416,
485
moderate 299
strong 346
weak 339, 343, 364
system-bath Hamiltonian 294,
306-307, 309, 340, 346, 357,
361
system-bath interaction 299, 330,
340,343-344, 347,471, 481,
483
system-bath model 299-300, 306,
308,311, 415-416
system coordinate 270
system dynamics 260, 263, 437,
475
system-environment coupling
267,269-270, 275-276, 319
system-environment models
259-261, 264, 272
simplified 260
standard 261
system Hamiltonian 266, 269,
296,306, 312, 346, 357, 361,
362,477,479-480

techniques 4-5, 10, 22, 25,
146-147,181, 206-207,
224-225,227,234, 236,417,
436-437,461, 467

temperature 20, 40, 114, 145, 176,
178, 225, 262, 264, 275-276,
283, 294, 309-310, 319,
322-323,358-359, 361, 363,
426-427,431,476,480

finite 271,298, 457,479
high 480
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low 29, 276, 281, 480
physiological 259,283, 285
room 26,28-29,40,42-43,
258, 273-275, 283-285, 321,
358,477,480
temporal correlations 273, 277,
283-284, 287
environmental 275, 277-278
theory
density functional 138, 140,
380,409,412, 427
Forster 171,173,420
thermodynamic parameters 28
thymine bases 92, 105-106, 118
thymine dimer 93, 95-98
time constants 30-31, 74, 76-84,
97,101,103,117,134-135,
147,221
time-dependent donor population
359-360, 362-363
time-dependent pigment
occupation probabilities
283-285
time evolution 217, 225-226,
268-270, 275, 285, 340-342,
347,357,388,393,397, 426,
430, 441,469,474
time-local QME 345-346, 354
time resolution 5,10-11, 14,
17-18, 34, 68, 79-80, 82, 84,
131,137,211, 216, 225, 233
experimental 14, 34,41,
212-213,215
timescale 4-5,9, 16,19, 31,43, 47,
68,70-71, 74,97-98, 105,
108,115-117,120, 134-135,
139-140, 147, 149, 153,
211-213,216-217,222-223,
258, 273,275,277, 285, 287,
296, 298, 318, 338-339, 344,
346,408-409, 419, 422-423,
426,428,430-431, 448, 459,
463,468,471-474,479-480
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torsional defect site 420-422
trace 80, 345, 349, 351, 354-355,
393,413,439, 441,470,478
kinetic 79, 81, 215
time 134,461
transfer dynamics 257, 259, 272,
273,293,299, 301, 306, 312,
315-316,318-319, 321-322,
324,328,337,421
transient absorption signal 4, 14,
96-97,102
transients 34,97, 104,109-111,
115, 140, 426, 430-431
transition dipole 258, 306, 324,
326, 364, 378, 383, 386-389,
391,401,470, 486
transitions 15, 44, 141, 212, 229,
267,270,276,301, 445-446,
454,458,461
electronic 227,237,382,397,
446, 459, 468
nonradiative 35
optical 53,71,238
Uv 15
transmission 6, 8-9, 153,169
transport properties 371-373
tryptophans 67-68, 70-75, 207,
209,221, 233
two-level system (TLS) 265-267,
459,471,476-477, 485
two-photon absorption 21

ultrafast experiments 131, 231

ultrafast spectroscopy 94, 101,
131, 208, 437-439, 443, 459

ultrafast transient absorption
77-78

ultraviolet 28,91-92,208

UV emission 217

UV spectroscopy 218-219, 236

UV light 3-4, 95,107, 445

509



510

Index

UV pulses 12,208, 231, 233-234,
236-237

UV region 66,84,96-97,115-116,
209, 231, 238

vibrational modes 223, 237, 282,
284, 286-287,301, 416, 420,
430, 449, 451

vibrations 237, 260, 265-266,
285, 287,453, 455-458,
460-461,467-468, 472,475,
477

vibronic couplings 407, 409, 410,
413-416,426,430

vibronic Hamiltonian 410, 413,
415-416,421, 425

waiting time 449, 453, 456-457,
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Ultrafast Dynamics at the Nanoscale provides a combined experimental and theoretical
insight into the molecular-level investigation of light-induced quantum processes in
biological systems and nanostructured (bio)assemblies. Topics include DNA photo-
stability and repair, photoactive proteins, biological and artificial light-harvesting
systems, plasmonic nanostructures, and organic photovoltaic materials, whose common
denominator is the key importance of ultrafast quantum effects at the border between
the molecular scale and the nanoscale. The functionality and control of these systems
have been under intense investigation in recent years in view of developing a detailed
understanding of ultrafast nanoscale energy and charge transfer, as well as fostering novel
technologies based on sustainable energy resources.

Both experiment and theory have made big strides toward meeting the challenge of
these truly complex systems. This book, thus, introduces the reader to cutting-edge
developments in ultrafast nonlinear optical spectroscopies and the quantum dynamical
simulation of the observed dynamics, including direct simulations of two-dimensional
optical experiments. Taken together, these techniques attempt to elucidate whether
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the authors’ research work, including didactic introductory material, and address a
multidisciplinary audience from chemistry, physics, biology, and materials sciences.
The book is, therefore, a must-have for graduate- and postgraduate-level researchers
who wish to learn about molecular nanoscience from a combined spectroscopic and
theoretical viewpoint.
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