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P. W. Anderson, The future lies ahead in "Recent progress in many-body theories” (World
Scientific, 2006):

In theory, the big news is the DMFT which gives us a systematic way to
deal with the major effects of strong correlations. After nearly 50 years,
we are finally able to understand the Mott transition, for instance, at least
in three dimensions, and to model the Kondo volume collapse in cerium.
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First something easier...... Weiss mean field theory

Given the Ising model H = —J Z $i8;
&)
Consider the limit d — oo or Zl — 0O0; Sca“ng J = 27_1

Simplification:
Weiss mean field theory becomes exact

(si) = |s[tanh(BJ" (si))

Proof
C. J. Thompson, Commun. Math. Phys. 36, 255 (1974)
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DMFT
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Solvers for AIM

Betheansatz

approximate:
e iterated (2nd order) perturbation theory (IPT)
simple, qualitative physics of Mott-Hubbard transition
e non-crossing approximation (NCA) and extensions

numerical:
e quantum Monte-Carlo (QMC) simulations
effort ~ 777
e projective QMC
T =0
e numerical renormalization group (NRG)
best for low w



Il Mott-Hubbard metal-insulator transition
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«——— Mott-Hubbard transition

U: local Coulomb interaction
W : bandwidth
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half-filling — paramagnetic phase (frustration)

Bethe lattice Z; — oo / \

IYARA

Numerical solution for AIM necessary
Simplest approximation: [PT

B .
EIPT(iwn) — _U2/ dTGZWnTQO(T)gO(T)QO(_T)
0

numerical solution: NRG, QMC, PQMC

N(E)

dh

D2 D2 FE
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Coexistence of solutions
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