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Abstract

In statistical systems, the free energy can be expressed by infinite power expansions
of the inverse temperature. In the canonical ensemble, the evaluation of the expansion
coefficients requieres knowledge of the energy fluctuations, this implies a hard numerical
effort. Furthermore, this calculations must be held in the limit where the temperature
tends to infinite. However, it is observed that the equation of state in the micro-canonical
ensemble S(U) has a maximum in this limit and it is a smooth function whose derivate can
be fitted with a quadratic polynomial around this maximum. Using a method proposed in
reference [1] it is possible to evaluate with high accuracy the inverse temperature curves as a
function of the internal energy for fluids with square well potential. From here we can obtain
reliable values for the expansion coefficients of the free energy expansion. [1] F. Sastre, A.
L. Benavides, J. Torres and A. Gil-Villegas, PRE 92, 033303. (2015)
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