l‘#‘:“ o v ‘ |
- S
. A classmal variational approach to
dissipation in general relat1v1ty

BRITGRAV11 - UNIVERSITY OF GLASGOW - APRIL 2011
Cesar S. Lopez- Monsalvo

UNIVERSITY OF

Southampton
=] [ =



A classical Varlatlonal approach to
d1851pat16ﬂn general relat1v1ty

. -

BRITGRAV11 - UNIVERSITY OF GLASGOW - APRIL 2011

Cesar S. Lopez- Monsalvo

UNIVERSITY OF

Southampton
[m] = =



A classical yariatidhal approach to

| di_ssipatiﬂ'n general relativity

Proc. R. Soc. A 8March 2011 vol. 467 no. 2127, pp. 738-759

.. #* |

BRITGRAV11 - UNIVERSITY OF GLASGOW - APRIL 2011

Cesar S. Lopez- Monsalvo

UNIVERSITY OF

Southampton

=] 5



n general relatwlty

Proc. R. Soc. A 8M ch 2011 vol. 467 no. 2127, pp. 738-759

-

BRITGRAV11 - UNIVERSITY OF GLASGOW - APRIL 2011
Cesar S. Lopez- Monsalvo

UNIVERSITY OF

Southampton

=] 5



#
b 3 L. o
- # _“ Southampton

] = =



[m}

F

» Soutﬁg‘ﬁ'%slntw

pton



[m}

p) Soutﬁgﬁ%sgtor
ﬁl =

on



o # _ ~ Southampton

] = =



Thermodynamics



Thermodynamics



Thermodynamics



Thermodynamics






Thermodynamics

p = p(n,s) p=pn,s,q)

Heat Equation Telegraph Equation
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Thermodynamics

p=pn,s) p=p(ns,q)

Heat Equation Telegraph Equation

Constitutive equations
Fourier’s Law: q = —kVT Cattaneo eqn: 7q + q = —skVT
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Covariant thermodynamics

T, =f1+f=0
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Covariant thermodynamics

T, =f1+f=0

f; - 2M[a;b]nb + nb;b,ua
f; = 29[a;b]sb + Sb;bea
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Covariant thermodynamics

n __

fa zlu[a;b]nb + nb;b/La
f; - ze[a;b]sb + Sb;bea

Covariant electrodynamics

u(ibub =g abub

fjm -9 A[cz;b ]jb
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Two-stream thermodynamic instability
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