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Causal and stable third-order fluid dynamics
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Second-order theories of fluid dynamics have been successfully employed to describe the time evolution of
the hot and dense matter produced in heavy-ion collisions. Nevertheless, it has been shown that the inclusion
of terms that are asymptotically of third order in gradients may be required to describe the dynamics of a
fluid in the extreme conditions present at the early stages of these collisions [1]. For this purpose, third-order
formulations of relativistic dissipative fluid dynamics were also developed [2]. Recently, a linear stability
analysis was performed for such theories and it was demonstrated that they are intrinsically acausal and
unstable [3]. In this contribution, we derive linearly causal and stable third-order fluid-dynamical equations
from the Boltzmann equation using the method of moments. We show that we recover the theory proposed in
Ref. [2] when certain relaxation times are taken to zero, but this limiting procedure is forbidden by causality
and stability conditions. Finally, we compare the solutions of our novel theory with those of Boltzmann
equation in 0+1 Bjorken flow and show that they are in good agreement.
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