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Euler-Lagrange optimization, 198-200, 246, 251

filter-function control, 194, 195, 208, 209, 253, 286
filtered bath, 441
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two-level system coupling to, 52, 53
many-body permutation symmetry, 87, 381-385
master equation (ME), 137, 154, 172, 176, 178, 182,
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283, 292, 328, 331, 334-337, 350, 355, 363, 366,
367, 383, 390, 414, 415, 430, 437, 439, 442
cooperative, 383-386
Floquet approach to, 349, 367
Lindblad, 261, 272, 349, 350, 383, 384, 403—405
Markovian (MME), 169, 176, 261, 270, 272, 349,
350, 367, 384, 393
non-Markovian, 161-182, 195-197, 228, 261, 279,
352,450
quantum optical, 177
ME, see master equation
mean energies at equilibrium, 74, 76
mean energy, 18, 264, 275, 276, 279, 319, 405, 406,
408, 409, 425, 426
microcanonical
ensemble, 3, 10, 11
formalism, 10
minimal QHM model, 366, 378, 371-378
modulation
periodic, 170, 318, 320, 346-353, 356, 366-371,
382
quasiperiodic, 188, 194, 234, 239
multipartite coherence (entanglement), 112
control, 217-241
multipartite open system, 80-90, 242
control, 250

non-ergodicity, 309
non-Markovian
cooling, 279-288, 295, 304
cycle, 319-322, 324, 371-374, 376
“freezing” the initial state, 298
heating, 279-288
non-Markovian bath, 287, 373
non-Markovian baths, 244, 246, 248
non-Markovian effects, 167, 231, 238, 272, 289, 366,
372
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non-Markovian regime, 115, 256, 289, 304, 353, 365,
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410, 413, 419, 421

nonthermal baths, xii, 325, 327-340, 342

nonthermalization, 20, 21, 451

occupation probability, 5, 9, 10
open systems, xi, 3, 138, 157, 158, 160, 205, 242,
256, 259, 260, 290, 295, 449, 450
optimal dynamical control, 198-210, 248-256
non-Markovian, 244
optimized control of quantum state transfer, 242-256,
450
between multipartite open-system subspaces,
242-243
from noisy to quiet qubits, 243-248
through noisy quantum channels, 248-256
Otto cycles, 343-346, 353, 354, 356, 360-362
efficiency, 361, 362
limit, 356, 358
modified, 328-332

partial decay, 21, 57

passivity, 263, 341, 345, 405, 407, 416, 417
complete, 264

periodically modulated TLS in thermal bath, 170,

348, 365-367, 371, 378, 383, 422, 434

permanent oscillations, 6

photon interactions with optical phonons, 33

photon—atom binding, 57

photonic band gaps (PBGs), 29, 34, 35, 58, 59, 68

photonic bands, 29, 160
edges, 56, 68

photonic bath, 24, 44, 45, 54, 55, 57, 83, 91, 141, 177,

178

piston squeezing, 414418

Poincaré recurrence, 6

pointer, 119, 122, 124, 125, 127, 133
basis, 119, 122-125, 129, 132, 133, 276, 304
standard (SP), 119, 121, 122, 124-127, 130-133
states, 119, 125, 127, 132, 289, 304, 419

pointer basis, 121

polaritons, 23, 33, 35, 39

polaron, 47, 50, 51, 54

polaron transformation, 45, 48

polaronic system—bath interactions, 44, 48
opto-mechanical, 44, 45

prethermalize, 12

QHM, see quantum heat machines
QHM catalysis, 395, 414-418, 420
QND impulsive disturbances, 272, 273, 279, 283,
287-300
quantum computation, 211-241, 450
quantum dynamics, 3, 55-68, 118, 276, 303
quantum heat engines (HE), 343, 353, 355, 357-360,
362-364
cyclic, 325-342
many-body, 381-383
reciprocating, 344-346
two-level minimal model, 365-380
quantum heat machines (QHM), xii, xiii, 322,
328-340, 342-380, 429, 430, 451, 452
cooperative, 381-394
fully quantized, 395-421
quantum heat manager, xiii, 435-448
quantum information, xi, 128, 450
processing, xii, 211-241, 453
storing, xii
transferring, xii
quantum measurements, Xii, xiii, 7, 8, 12, 119-133,
260, 273-281, 283, 299, 306, 312, 318-323
frequent QND, 272, 274, 276, 281, 283-285, 288,
296, 303, 304, 308, 318, 320, 322, 323, 451
frequently repeated or continuous, 134, 136-138,
140-145, 147-160, 195, 205, 272, 283-300, 303,
304, 324, 449-451
homodyne, 312, 313, 318
von Neumann model, 119, 120
quantum quench, 7
quantum refrigerator
semiclassical minimal, 422, 427434
quantum refrigerators, xiii, 328, 330, 353, 357, 360,
361, 363, 365-368, 370, 378, 382, 391, 422-434,
453
quantum Zeno effect (QZE), xii, 134, 136146,
148-154, 156161, 205, 278, 280, 281, 284, 289,
290, 298, 303, 304, 378, 380, 449, 451
quantumness, xii, 340-342, 365, 421
qubit meter, 124, 130
QZE, see quantum Zeno effect

RDDI in waveguides, 91, 99-102, 117, 118
non-Markovian theory, 101-103
recurrence, 6, 11, 13
partial, 12
reversibility, 3, 55, 68, 325, 340, 341, 370, 423, 450,
452

self-energy, 58, 62, 225
cooperative, 91, 92, 94,97, 103, 117
SP, see standard, pointer
spectral filter function, 174, 186, 206
speed limits, 353, 355, 357, 358, 360-362, 364, 370,
452
quantum, 427, 453
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spin baths
two-level system coupling to, 52
spin-boson models, 40, 69, 196, 400, 403
spin—spin coupling, 38, 53
Srednicki, 3, 11
steady-state cycles, 343-364, 380
system—bath correlations, 306-324, 378, 449, 451
non-Markovian, 318-322
system—bath non-separability, 17, 69, 73, 74
system—bath reversible dynamics, 15, 55, 68, 149,
160, 262, 304
system—bath separability, 17, 451

thermalization, 3, 10, 12, 14, 20, 21, 305, 419, 426,
430, 450, 451
resilience against/to, 397, 408, 419, 421, 422, 425
time for, 346, 350, 375
thermalization stroke, 344
thermodynamics, 3, 259, 272, 306, 325, 332, 364,
421, 451-453
first law of, 259, 266, 270, 323, 324, 327, 333, 346,
353, 366-368, 438
information, 324
second law of, 259, 260, 267, 270, 306-311, 319,
323-326, 328, 332, 333, 341, 346, 352, 359, 363,
367, 378, 396, 397, 403, 424, 452

third law of, xiii, 5, 422-434
zeroth law of, 18
time arrow, 13
time-inversion symmetry, 3, 12, 13
TLS cooling control, 300-303
TLS heating, 283-288
two-level quantum amplifier, 398—413

universal efficiency bound, 325-328

von Neumann, 3, 119, 120
projection postulate, 449
quantum ergodic hypothesis, 450

Wigner—Weisskopf dynamics, 55, 68
work, xiii, 259, 263-266, 271, 303, 325-327, 329,
330, 341, 344-346, 353, 358-360, 366, 370, 380,
423,424, 430, 433
capacity, 271
extraction, 264, 310, 312-318, 320-324, 327, 341,
346, 366, 371, 378, 395-398, 400, 405-413, 415,
419, 420, 422, 424, 426, 433, 452
reservoir, 329, 330, 366
source, 330
store, 424
work—information relation, 306-324, 452
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