Linear T resistivity of strange metals
Can this appear as T ! 0 in a theory of a critical metal on a
lattice without disorder?
• Breakdown of quasiparticles requires strong coupling to a low energy collective
mode
• In all known cases, we can write down the singular processes in terms of a continuum field theory of the fermions near the Fermi surface coupled to the collective
mode e.g. the critical theories describe by Andrey Chubukov and Sung-Sik Lee.
• In all known cases, the continuum critical theory has a conserved total (pseudo-)
momentum, P~ , which commutes with the Hamiltonian. This momentum may not
be equal to the crystal momentum of the underlying lattice model.
~
• As long as J,
~P
~ 6= 0 (where J is the electrical current) the d.c. resistivity of the
critical theory is exactly zero. This is the case even though the electron self energy
can be highly singular and there are no fermionic quasiparticles (many well-known
papers on non-Fermi liquid transport have incorrect statements on this point.)
• We need to include additional (dangerously) irrelevant umklapp corrections to
obtain a non-zero resistivity. Because these additional corrections are irrelevant,
it is difficult to see how they can induce a linear-in-T resistivity.
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Linear T resistivity of strange metals
Theories of metallic states without quasiparticles in the presence of disorder
• Well-known perturbative theory of disordered metals has 2 classes of known fixed
points, the insulator at strong disorder, and the metal at weak disorder. The
latter state has long-lived, extended quasiparticle excitations (which are not plane
waves).
• Needed: a metallic fixed point at intermediate disorder and strong
interactions without quasiparticle excitations. Although disorder is present,
it largely self-averages at long scales.
• Examples exist in models of strongly-interacting CFTs of Dirac fermions coupled
to weak disorder (see posters by Alex Thomson, Sri Raghu...)
• Holographic CFTs with disorder flow to an intermediate disorder fixed point
(Hartnoll, Ramirez, Santos)
• “Massive gravity” holographic theories are spatially homogenous but do not have
a conserved momentum.
• SYK models
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