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Hydrodynamics is a theory of conserved currents:

supplemented with a set of constitutive relations:

Tμν = ϵ(T)uμuν + P(T)(ημν + uμuν) + …

∇μTμν = 0
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Hydrodynamics is a theory of conserved currents:

∇μTμν = 0
T′�μν =
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Hydrodynamics is a theory of conserved currents:

∇μTμν = 0
Constitutive relations will involve

uμ

T
μαβ

- velocity field

- temperature

- spin chemical potential
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There is a general technique for obtaining the constitutive 
relations in hydrostatic equilibrium by coupling the fluid to 
background fields
E.g.,

δS = ∫ d4x
1
2

gTμνδgμν

The partition function

Z[gμν, β] = Tr (e−βH)
will be constrained by the requirement that

∂2 ln Z
∂gαβ∂gγδ

∼ Tr (e−βH+βμQTαβ(x)Tγδ(0)) ∼ e−ξ|x|
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