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This thesis deals with the dynamics of irreversible processes within the
context of the general theory of relativity. In particular, we address the
problem of the 'infinite' speed of propagation of thermal disturbances in a
dissipative fluid. The present work builds on the multi-fluid variational
approach to relativistic dissipation, pioneered by Carter, and provides a
dynamical theory of heat conduction. The novel property of such approach
is the thermodynamic interpretation associated with a two-fluid system whose
constituents are matter and entropy. The dynamics of this model leads to a
relativistic generalisation of the Cattaneo equation; the constitutive relation
for causal heat transport. A comparison with the Israel and Stewart model is
presented and its equivalence is shown. This discussion provides new
insights into the not-well understood definition of a non-equilibrium
temperature. The variational approach to heat conduction presented in this
thesis constitutes a mathematically promising formalism to explore the
relativistic evolution towards equilibrium of dissipative fluids in a dynamical
manner and to get a deeper conceptual understanding of non-equilibrium
thermodynamic quantities. Moreover, it might also be useful to explore the
more fundamental issues of the irreversible dynamics of relativity and its
connections with the time asymmetry of nature.

Comments: PhD Thesis, School of Mathematics, University of Southampton,
UK, 2011

Subjects:  General Relativity and Quantum Cosmology (gr-qc);
Cosmology and Extragalactic Astrophysics (astro-ph.CO);
Mathematical Physics (math-ph)

Cite as: arXiv:1107.1005v1 [gr-qc]

Submission history
From: Cesar S. Lopez-Monsalvo [view email]
[v1] Wed, 6 Jul 2011 00:21:39 GMT (1003kb,D)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.

Download:

. PDF
. Other formats

Current browse context:
gr-qc

< prev | next >

new | recent | 1107

Change to browse by:

astro-ph
astro-ph.CO

math

math-ph

References & Citations

. INSPIRE HEP
(refers to | cited by)
. NASA ADS

Bookmarkwhat is this?)

Bée REM0MES
==






