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Abstract Hydrodynamic tails: One loop diagrams

We study the small frequency behavior of the bulk viscosity spectral

function using stochastic fluid dynamics. We obtain a number of model At
independent results, including the long-time tail of the bulk stress - - a1
correlation function, and the leading non-analyticity of the spectral - -- === -=- - -
function at small frequency. We also establish a lower bound on the
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bulk viscosity which is weakly dependent on assumptions regarding the
range of applicability of fluid dynamics. The bound on the bulk viscosity
( scales as The leading infrared behavior of the retarded correlator
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where Di are the diffusion constants for energy and momentum, and
P - 2/3 &, where P is the pressure and £ is the energy density, is a
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measure of scale breaking. Applied to the cold Fermi gas near unitarity QCLTTTB | 2appp T(ACP) | apT'OT ACP a?)prT
this bound implies that the ratio of bulk viscosity to entropy density AT ) | 1 | ) AF — 1
satisfies {/s > 0.1. Cp C, CpC, C.

Hydrodnamic tails: formalism Fluctuation boundon (/s

We calculate the symmetrized correlation function The cut-off dependent term of the bulk viscosity
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where the operator O = P-2/3 &o is the trace anomaly in any frame. | ¢ = (},12% B Im Gp (w O) | | | | |
This correlation function can be factorized in a set of two-point \ combines with the bare bulk viscosity to determine
functions D00 F S the physical bulk viscosity via RG procedure. This
bound increases with A. The largest value of is
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Density correlation function receives contributions from both sound ok C(w) = Gmin — ((QDT)3/2 | p3/2> 361/27
and diffusive modes while the temperature receives only '
contributions from the diffusive channel. o \
The fluctuation-dissipation theorem relates the symmetric and E MWE High frequency tail
retarded response functions o . C |
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