How does a Fermi liquid break down — or does it?
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Introduction Results for moderately strong coupling (U = W)

Fermi liquid theory: linear specific heat ¢, =~T Model: Frustrated 1-band Hubbard model within dynamical mean-field theory (DMFT)
linear entropy S =~T Semi-elliptic “Bethe” density of states with bandwidth W = 4

. . . . 2 17 b b
quadratic resistivity p oc T’ for “low enough™ T Method: Conventional or multigrid HF-QMC ~ E(T)

When/how do these laws break down? Quadratic least-squares-fits to 5-tupels ~- derivatives

Exact diagonalization study (8 sites) for 1-band Hubbard model Specific heat over full temperature range Measure of “kinkiness”: energy curvature
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Distinct Kink in ¢! [A. Toschi, M. Capone, C. Castellani, K. Held, arXiv:0712.3723]

T2
Full agreement of (multigrid) HF-QMC with extended Landau theory (parameter: 2)

. . L L Generalized Fermi liguid law for quasiparticle contribution to specific heat
Theoretical explanation: kink in self-energy ~~ kink in ¢y . quasip P

Kink feature visible in specific
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Prediction with no free parameters, to be tested at smaller/larger U.

specific.heat

 Fermi liquid Decay of ¢y /T (logarithmic vs. T°) Multigrid HF-QMC ~~ extreme precision
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IPT: [Georges et al., RMP (1996)]
QMCINB, PRB 76, 205120 (2007)]

ED: [A. Toschi et al. (2007)]

Significant discrepancies

0.1 Conclusions so far: (i) no kinks seen at very high accuracy (one order of magnitude

Check using QMC ..... better than previous ED), (ii) surprisingly good fit of gp contribution to ¢} by empirical fit.
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AT
o} HF-QMC: no insulating phase for At > 0.4 Dominant factors: (i) next-to-leading Sommerfeld terms,
HF-QMGC: DMFT fixed point shifts with A7 irregular A7 depend. in metal (i) temperature dependence of dReZ/dw‘w_)O
Multigrid: convergency to exact fixed point  Multigrid: vastly larger useful range of At Analysis similar to derivation of nonanalytic term in d = 2 [Gangadharaiah et al., PRL (2005)].
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