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Abstract: To implement fluctuating hydrodynamics into dynamical models based on causal dissipative hydrodynamics, the

fluctuation-dissipation relation (FDR) in inhomogeneous and non-static background should be considered. FDR is modified
depending on the adopted constitutive equations. Without the modification, fluctuation theorem (FT) is violated.
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B Hydrodynamic fluctuations: the thermal fluctuations of hydrodynamics

Hydrodynamic fluctuations can be introduced as a noise term in the constitutive
equation (CE) in the framework of fluctuating hydrodynamics. The behavior is
determined by fluctuation-dissipation relation (FDR).
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M Step 4. Obtain noise autocorrelation in original CE
“Differential-form FDR”
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5. S ummary
* FDR has modification for causal (2"-order) hydrodynamics

 Without FDR modification, FT breaks down
* FDR modification has to be implemented in dynamical models
with hydrodynamic fluctuations in causal hydrodynamics




