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ABSTRACT 
 

Empiric, caloric and entropic temperatures refer to three different aspects of temperature, respectively related to mutual thermal equilibrium, 
the internal energy contents, and to the direction of heat flux between systems at different temperatures. These aspects are respectively related to 
the zero-th, first and second principles of thermodynamics. In equilibrium, these several different aspects of temperature lead to a same value of 
temperature, but in systems out of equilibrium they may be different from each other, in steady states [1-5].  In this presentation we deal with this 
topic in systems with some internal hidden variable, whose temperature cannot be directly measured, and whose value must be inferred from the 
temperatures of other accessible variables. Thus, we consider a system with three families of degrees of freedom: two of them directly 
measurable and controllable from the outside, and a third one which is not directly accessible. In this simplified situation, we compare the 
expressions for the caloric and entropic temperatures, and their relation with entropic temperature, in presence of a heat flux across the system. 
Application to nanosystems will be briefly discussed [6] 

 
 
 
 
REFERENCES 
 
[1] J. Casas-Vázquez ,D. Jou, Temperature in nonequilibrium states: a review of open problems and current proposals, Rep. Prog. Phys. Vol. 66, 
pp. 1937-2023,  2003. 
[2] D. Jou, L. Restuccia, Caloric and entropic temperatures in non-equilibrium steady states, Physica A, vol. 460 , pp. 246-253, 2016. 
[3] G. Lebon, D. Jou, J. Casas-Vázquez, Understanding nonequilibrium thermodynamics: foundations, applications, frontiers, Springer Verlag, 
Berlín 2008 (326 pages) 
[4] W. Muschik, Contact temperature and internal variables: A glance back, 20 years later, J. Non-Equilib. Thermodyn., vol. 39, pp. 113-121, 
2014. 
[5] D. Jou, L. Restuccia, Mesoscopic transport equations and contemporarythermodynamics, Contemporary Phys vol. 52, pp. 465-474, 2011. 
[6] A. Sellitto, V. A. Cimmelli, D. Jou, Mesoscopic theories of heat transport in nanosystems, Springer, Berlin, 2016 
 
 

 


