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take a quantum field theory
add charged matter density

turn on temperature

What is the conductivity?



take a quantum field theory
add charged matter density

turn on temperature

Question: What is the conductivity?

electric field

Answer: 9, T# =0



o(w) ~ o + §(w)

keep translational invariance, but
dilute charge carriers

break translational invariance

homogeneous

inhomogeneous

Bianchi spaces . :
massive gravity

lattices impurities



. now turn to holographic theories!



Relativistic CFT3 with gravity dual + conserved U(1) global symmetry
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break translational invariance

homogeneous

/\ inhomogeneous
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lattices impurities



We know: bulk diffeomorphisms = 0, T* = 0 = opc = oo

0, TH # 0 = no bulk diff's = massive gravity



We know: bulk diffeomorphisms = 9, T* =0 = opc = o0

Idea: 0, T # 0 = no bulk diff's = massive gravity

[de Rham-Gabadadze-Tolley] (and many others)

S = 7ifd'xy=g [R +A— EF2 4 nP(ath + olb + csls + c4z44)]

the construction eliminates the Boulware-Deser ghost &



perturb ay, gix and g
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Result: opc =1+ %
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