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Numerical and Conceptual Questions for
Dissipative Relativistic Fluid Dynamics

  What is the underlying theory?
  What are the initial conditions?
  What are the boundary

conditions?
 What is the underlying equation of

state?
 What are the transport

coefficients?
 Which numerical algorithm is

implemented?

 Which tests are caried out?
 Numerical viscosity?
 What are the additional

parameters?
 How is the freeze out

implemented?
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Non-Relativistic dissipative fluid dynamics
equations



• The equations of fluid dynamics
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Calculational frame vs local rest frame of the
fluid
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Entropy 4-current, density and flux

Entropy 4-current

Entropy density

Entropy flux

Second Law of thermodynamics

The 3 new coefficients in the entropy density are related to the
relaxation times and are responsible for causality while the 2
new coefficients in the entropy flux are related to the
relaxation length and are responsible for the coupling between
heat flow and viscous stresses



Relaxation equations for dissipative
fluxes

Relaxation equations for the
dissipative fluxes

Transport and relaxation
times/lengths



Relaxation Coefficients



Entropy density and entropy production

Entropy density

Entropy production

Relevant ratios
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Shear viscosity in the scaling solution

Energy equation

Reynold’s number vs eta/s



Time evolution of thermodynamic
quantities



QCD EoS

Entropy equation of state



Time evolution of thermodynamic
quantities



Time evolution of thermodynamic
quantities



Beyond the idealistic view of space-time evolution of
relativistic heavy ion collisions

This talk discussed the intriguing questions of the non-equilibrium fluid
dynamical description of the space-time evolution of the relativistic heavy

ion collisions. This description is quite different from the equilibrium
description that we have learned to accept as the one that  works.

It would be interesting to explore new non-equilibrium
phenomena by combining the knowledge of non-

equilibrium relativistic fluid dynamics and relativistic
kinetic/transport theory in the description of the space-

time evolution of relativistic heavy ion collisions.


