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Landau-Ginzburg equation, 124, 127, 520
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Laughlin quasiparticle, 494

Laughlin wavefunction, 106, 112, 148

Laughlin’s gauge principle, 109

laws of thermodynamics, 4

Lax connection, 377

Lax equation, 75, 78, 376, 378

Lax operator, 78, 376
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Maxwell duality, 252, 529, 251–531

Meissner effect, 118
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metallic state, 165, 577
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momentum broadening, 429–434

momentum dissipation, 155, 565, 571, 575, 589

holographic lattice, 569, 588

random disorder, 565

momentum flux density tensor, 183

monopole

Dirac, 145, 251

Mott insulator, 154, 157, 160–161, 575

Mottness, 160

Moyal product, 495, 497

Mukhi-Papageorgakis Higgs mechanism, 513, 523
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Navier-Stokes

scaling limit, 466
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Neveu-Schwarz-Neveu-Schwarz sector, 288, 295

Neveu-Schwarz-Ramond (NS-R) sector, 295

Newtonian limit for gravity, 199–200

no-hair theorems, 207, 440

non-Fermi liquid, 38, 59, 137, 438, 479, 491, 507,

562, 585

nonabelian statistics, 148, 535

in AdS/CFT, 540

nonabelion, 148–150

noncommutative Chern-Simons theory, 493, 495

nonlinear KK ansatz, 233

normal ordering constant

string Hamiltonian, 277

null energy condition, 562, 583

null Melvin twist, 388

old covariant quantization of string, 275

open string variables, 496

open strings on Dp-branes

quantization, 289

operator product expansion (OPE), 92

operator-state map, 538

holographic, 328

Oppenheimer-Volkov limit, 488

orbifold, 504

order parameter, 7, 99, 119, 121, 124, 160, 408

orientifold, 501

orientifold plane, 498
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p-brane, 240–241

black Schwarzschild, 240

solution, 242–244

p-brane superpositions

supersymmetric, 244

parallel-plane (pp) waves, 337

paramagnetism, 17

Brillouin, 17

Langevin-Brillouin, 20–21

Pauli, 17, 21–22

van Vleck, 17, 22

particle-vortex duality, 250–251

as Maxwell duality in AdS, 529

constraints on transport, 525–528

in the ABJM model, 528

in the path integral, 522–525

nonrelativistic limit, 531

penetration depth, 128, 133

Penrose diagram, 322–323

Penrose limit, 339–341, 351–352, 361, 483

of AdS/CFT, 341–342

phase transition type
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Landau, 7

phase velocity, 44, 547

phonon, 31, 32, 42–48, 104, 117, 129, 172, 276,

575

pionless hole, 547

Planck scale

higher dimensional, 230

plasma frequency, 49, 578

plasma models

phenomenological, 407–410

plasma properties

N = 4 SYM at finite T , 402

plasmon, 48

Poincaré

metric, 322
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Poincaré duality, 252–254

Poincaré patch, 323, 569

Polyakov action, 262, 265, 269, 272

Pontryagin index, 145
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341
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chiral, 539

quantum critical phase, 97, 137, 507, 514
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quantum Hall effect
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quantum phase transition, 97–99, 160, 522, 575,

592

quantum spin Hall insulator, 162

quantum well, 162

quasinormal modes, 434–436

black hole, 424, 443, 446

R symmetry, 328, 405, 481, 508, 516, 538

radial gauge, 484, 529

Ramon-Neveu-Schwarz (NS-R) sector, 295

Ramond-Ramond sector, 288, 295

random phase approximation, 49

rapidity, 77, 81, 84, 379, 469

spacetime, 469

rapidity density, 86
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reference metric, 572

Reissner-Nordstrom solution, 204–205
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retarded Green’s functions, 413–415
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Ricci

scalar, 196
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Riemann zeta function, 31, 277
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RKKY scale, 176

RKKY temperature, 589

Ryu-Takayanagi prescription, 558

S-duality, 311–313, 327

Sakai-Sugimoto model, 550

scaling dimension, 92, 484, 538

scattering length, 385

Schouten tensor, 426

Schrödinger algebra, 386–387

Schwarzschild black hole, 201

Schwarzschild solution, 191, 200–201

higher dimensions, 236

second superstring revolution, 283, 324

Seiberg-Witten map, 497

semiconductors, 33

extrinsic, 35

intrinsic, 34

Serre relations, 374, 376

shear viscosity, 183, 185, 453, 551, 554,
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black hole, 459

Kubo formula, 419

over entropy density for black hole, 459

shockwave collisions, 543

shockwave scattering

gravitational, 549

on the IR cutoff, 545

Sine-Gordon vs. massive Thirring duality, 59

singularity theorems, 206

slave fermions, 593

Son and Starinets finite temperature prescription

retarded Green’s function, 419, 434, 485

sonic booms, 545

sound velocity, 456

source and operator VEV

in dual field expansion, 420

spacetime dimension

bosonic string, 277

specific heat, 8

free electron gas, 31

spectral curve, 76

spectral function, 138, 402, 413, 415–417, 430,

484–485, 490

spectral parameter, 76, 377

speed of sound

in plasma, 410

spheres

higher dimensional, 227–228

spherical harmonics, 218, 221, 224, 392, 435, 481,

509

spin chain

SO(6), 353

spin structure, 392–393

spin-charge separation, 58–59

spinon, 52, 58

static gauge, 266, 284

statistical gauge field, 143–144, 526

strange metal, 137, 479, 489, 570, 578, 588–589, 592

holographic, 582, 585

stress tensor

fluid conservation equation, 453

string duality web, 315–316

string frame, 243, 310, 587

string Hamiltonian

on-shell closed, 273

on-shell open, 273

pp wave, 342–344

string quantization, 274–275

SU(2) sector, 355–357, 363, 380

superconductor

holographic, 438

supergravity, 309

action, 309–311

superstring, 278

superstring theory, 288

supersymmetry, 296–297

no force, 244

off-shell, 297

on-shell, 296

surface gravity, 210–211, 461, 468, 546

susceptibility

thermodynamic, 415

symmetry current

gravity dual, 329

T-duality

Chan-Paton factors, 307–309

closed strings, 300

nonabelian, 304

of spectrum, 302–303

open string, 306–307

path integral, 248–249

tachyon ground state, 278

tensor

contravariant, 196

covariant, 196

thermal conductivity, 579

thermalization, 424, 434–436

thermodynamic potentials, 5

thermodynamic sum rule, 415

thermoelectric conductivity, 579

thermoelectric conductivity parameter, 571

theta term, 164

Thomas-Fermi approximation, 49–50, 489, 589

topological field theory, 497

topological insulator, 154, 161–165, 493, 497, 499,

502, 505, 537

topological superconductor, 150–152, 162, 493, 497

TOV equations, 488

transfer matrix, 63, 374, 376

turbulence, 464

type I superstring, 315

type IIA superstring theory, 309

type IIB superstring theory, 309

Umklapp process, 47, 129

universality

gravity duals at finite temperature, 405

valence band, 33, 35, 37, 109

Verma module, 96

vielbein, 258

Virasoro algebra, 95, 280, 319

Virasoro constraints, 274, 301, 365

Fourier modes of, 273

viscous stress tensor, 453

Weingarten map, 461

Weiss theory, 23

Weyl invariance, 263, 269–270, 456

Weyl invariance anomaly, 277

Weyl tensor, 426, 511
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Wilson line, 307

Wilson loop, 307, 367, 559, 590

supersymmetric, 591

winding, 300–301, 306

Witten construction, 329–330

Witten metric, 397–399, 403, 405, 432, 434

Witten prescription

finite temperature, 394–397

worldline, 256

worldsheet, 260

worldvolume, 243, 282–283

WZ term, 288–289, 298, 493, 498–499, 501, 537,

551

Yang-Baxter equation, 77, 79, 81, 84, 374, 376

Yangian, 374, 375–377

algebra, 374, 375

Yangian charges, 377

zeta function regularization, 277
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