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Extended irreversible thermodynamics is employed to describe the macroscopic behaviour of an extrin-
sic, deformable, heat conducting, polarized semi-conductor in interaction with an electromagnetic field.
Magnetization is neglected and infinitesimally small deformations are considered.
In contrast with earlier theories, the heat flux and the electrical currents are no longer considered as
dependent constitutive quantities, but they are treated as independent state variables, just like the tem-
perature, the field of deformations and the charge densities. To compensate for the lack of evolution
equations, new evolution equations governing the rate of change of the heat flux and the electric currents
are proposed, in addition to the usual balance laws of charges, momentum and energy and the Maxwell’s
equations. Restrictions on the constitutive equations and the extra evolution equations are imposed by
the entropy inequality. The latter is not identified with the usual Clausius-Duhem inequality but takes a
more general form, wherin the entropy flux is not given a priori but is expressed by means of a constitutive
relation.
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