Index

ϵ-expansion, 60

anomalous dimensions, 51

basin of attraction, 51 bond-orientational order, 81 Bragg-Williams theory, 29

coexistence line, 3 compressibility, 6 configurational entropy, 87 connected average, 58 correlation functions, 21 Correlation Length, 43 correlation length, 2, 8, 23 Coulomb field, 19 Critical Behaviour, 5 critical exponents, 5 Critical exponents: experiment, 24 critical isochore, 5 critical isotherm, 6 critical opalescence, 4 critical opalesence, 22 critical point, 3 critical points, 2 Cumulant expansion, 16

dilation symmetry, 45 domain wall, 95

exponent identities, 42

first-order phase transition, 2 Fisher’s identity, 45 fixed point, 51 Fluctuations, 25 fluctuations, 21 fractal, 45 functional integral, 13 Functional integrals, 17

Functional Integration, 15

gap exponent, 41 Gauss’ law, 19 Gaussian model, 53 Ginzburg criterion, 26 Ginzburg-Landau model, 12 Ginzburg-Landau Theory, 3 Goldstone modes, 18, 83 Green function, 17

heat capacity, 7 homogeneity, 41 homogeneous function, 41 Hubbard-Stratonovich transformation, 96 hyperscaling, 43

infrared divergence, 20 irrelevant operator, 51 Ising ferromagnet, 1 Ising model, 19 isothermal compressibility, 4

Joint characteristic function, 16 Josephson’s identity, 44

Landau theory, 13 Liquid-gas transition, 3 long-range order, 18 lower critical dimension, 20

marginal operator, 51 Mean-field theory, 13 Mermin-Wagner Theorem, 20

non-linear σ-model, 83

Order parameter, 5 Ornstein-Zernicke theory, 22

path integral, 89

Phase Transitions and Collective Phenomena

152 INDEX

Perturbative RG, 56 phase transition, 2 Phase transitions, 3 phonons, 19 propagator, 17

quasi long-range order, 81

recursion relations, 51 reduced temperature, 6 relevant operator, 51 Renormalisation group, 47 Response functions, 6 Rushbrooke’s identity, 43

scale invariance, 45 scaling, 3 scaling dimensions, 50 scaling directions, 51 scaling theory, 41 Second-order phase transition, 3 Self-similarity, 44 self-similarity, 45, 85 Spontaneous symmetry breaking, 18 susceptibility, 6

Thermodynamic Limit, 1 thermodynamic limit, 18 topological charge, 86 topological defects, 82, 85 Topological phase transitions, 81 transverse correlation function, 20

ultraviolet divergence, 19 universal, 9 Universality, 2 universality, 52 Universality class, 3, 5 universality classes, 61 Upper critical dimension, 25

vortex, 85

Widom’s identity, 43

XY model, 19

Phase Transitions and Collective Phenomena