
List of themes

For readers who want to acquaint themselves with the various facets of Elliott Lieb’s work, we
have compiled an (incomplete) list of themes he has worked on and of theorems and models
that are named after him. Many, but not all are covered by some chapters in the present two
volumes. The titles are followed by two lists of chapter numbers, separated by a semicolon.
Numbers before the semicolon refer to chapters where the corresponding topic is a main focus.
Numbers after the semicolon refer to secondary appearances.

Affleck–Kennedy–Lieb–Tasaki (AKLT)
model, chs. 1, 46

Affleck–Lieb theorem, ch. 46
Araki–Lieb inequality, ch. 9; ch. 42

Berezin–Lieb inequality, ch. 41; ch. 23
Bogoliubov theory, chs. 25, 40, 41; chs. 3, 52
Bose–Einstein condensation, chs. 40, 52;

ch. 25
Bose gas, chs. 25, 40, 41; ch. 52
Bosonic atoms, chs. 4, 34
Brascamp–Lieb inequality, ch. 51; ch. 19
Brascamp–Lieb–Luttinger inequality, ch. 15
Brézis–Lieb lemma, ch. 38
Brézis–Nirenberg problem, ch. 38

Choquard–Pekar equation, ch. 38; chs. 15, 32
Coherent states, chs. 23, 42
Compactness methods, ch. 38; ch. 2
Cwikel–Lieb–Rozenblum (CLR) inequality,

ch. 39

Data processing inequality, see Strong
sub-additivity of entropy

Density functional theory, chs. 22, 36, 43;
ch. 7

Dicke laser model, ch. 23

Entropy, chs. 9, 17, 20, 50

F-model, ch. 35

Gagliardo–Nirenberg–Sobolev inequality,
chs. 11, 38; ch. 39

Gaussian kernels, ch. 51
Gross–Pitaevskii theory, chs. 40, 52

Hardy–Littlewood–Sobolev inequality,
chs. 11, 15, 38

Harmonic maps, ch. 29
Hartree–Fock theory, ch. 3; chs. 34, 38
Hartree theory, chs. 4, 34
Heisenberg model, chs. 5, 31, 47; ch. 10
Hubbard model, ch. 16; chs. 3, 10, 47

Ice models, ch. 35
Ionization conjecture, ch. 34; ch. 4
Ising model, chs. 12, 31; ch. 10

Jellium model, ch. 37

Large-Z atoms and molecules, chs. 7, 13, 34,
44

Laughlin states, ch. 37
Levy–Lieb functional, ch. 22; chs. 36, 43
Lieb concavity theorem, ch. 9
Lieb lattice, ch. 47
Lieb–Liniger gas, chs. 45, 52
Lieb–Mattis theorem, chs. 16, 47
Lieb mode, ch. 52
Lieb–Oxford inequality, chs. 36, 43
Lieb–Robinson bound, chs. 6, 10, 21, 33
Lieb–Schultz–Mattis theorem, chs. 1, 46;

ch. 33
Lieb’s permanental dominance conjecture,

ch. 48
Lieb’s variational principle (in density

functional theory), ch. 22
Lieb’s variational principle (in Hartree–Fock

theory), ch. 3; ch. 34
Lieb’s square ice theorem, ch. 35
Lieb–Thirring conjecture, ch. 39
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Lieb–Thirring inequality, chs. 24, 30, 39;
chs. 13, 44

Lieb–Thirring matrix inequality, ch. 39
Lieb universal density functional, ch. 22
Lieb–Wehrl entropy, ch. 42
Lieb–Wu equations (for the Hubbard model),

ch. 16; ch. 47
Liquid drop model, ch. 34
Luttinger model, ch. 27

Matrix analysis, ch. 9

Navier–Stokes equations, ch. 24

Phase transitions, chs. 5, 12, 23; ch. 3
Polaron, ch. 32
Potts model, ch. 26

Quantum electrodynamics, ch. 18
Quantum Hall effect, ch. 37
Quantum information theory, chs. 9, 20
Quasi-free states, ch. 3

Rearrangement inequalities, ch. 15; ch. 51
Reflection-positivity, chs. 5, 12, 47; ch. 16
Representability, ch. 3

Scott correction, ch. 44; ch. 3
Second law of thermodynamics, chs. 17, 50
Semi-classical analysis, chs. 14, 39; chs. 7, 13
Sobolev inequality, chs. 11, 38
Stability of matter, chs. 28, 30
Stein–Tomas inequality, ch. 38; ch. 51
Strong magnetic fields, chs. 13, 14
Strong sub-additivity of entropy (SSA),

chs. 9, 20; chs. 17, 42
Symmetry breaking, ch. 12; ch. 3

Temperley–Lieb algebra, ch. 26
Thomas–Fermi theory, chs. 30, 44;

chs. 3, 7, 13, 34, 38
Thomas–Fermi–von Weizäcker theory, ch. 34

Ultracold atoms, chs. 40, 52; ch. 10

Vertex models, ch. 35

Wehrl’s entropy, ch. 42
Weyl’s law, ch. 39; ch. 13
Wigner–Yanase–Dyson conjecture, ch. 9

Young’s inequality, chs. 15, 51


