New Thermostatistical Principle of Minimum Entropy Production

in Linear and Nonlinear Transport Phenomena

“Plaswo  —Sugeké

In the recent series of my papers [1, 2, 3] concerning irreversibility and entropy production in
transport phenomena, I have derived entropy production from the symmetric part (namely the
second-order part, in the linear response) of the density matrix described by the von Neumann
equation [1]. Even the heat conduction has been shown [2] to be described by this theory,
introducing a thermal field Er « gradT'(r) for the temperature T'(r) at the position r. A
steady state with the current j is maintained by energy supply and heat extraction. This
mechanism has been formulated explicitly [2] by extending the von Neumann equation.

The time derivative of the entropy production rate is also expressed [2, 3] by the canonical
correlation of the nonlinear (or dressed) current operators. This justifies the Onsager-Prigogine

- principle of minimum entropy production in the linear response regime [2].

A new variational principle of steady states is found by introducing an integrated type of
energy dissipation (or entropy production) instead of instantaneous energy dissipation. This
new principle is valid both in linear and nonlinear transport phenomena [3, 4]. Prigogine’s
dream.[5] has now been realized by this new general principle of minimum ” int?égrated” enlropy
production (or energy dissipation). Applications of this theory to electric conduction, heat
conduction, particle diffusion and chemical reactions will be presented in the conference.

[1] M.Suzuki, Physica A 390(2011)1904. [2] A 391(2012)1074. - [3] Physica A (2012), in preparation.
[4] M.Suzuki,in Prog.Theor.Phys.Supplement (2012). [5] I.Prigogine, Non-Equilibrium Thermodynamics,
Variational Techniques and Stability, edlted by R.J.Donnelly, R.Herman and I.Prigogine ({.C, Press l%&)
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