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plan of the talk

* thermodynamic instabilities — a common feature in
the last decade publications; ensemble inequivalence?

* pseudo thermodynamic instability for coexisting
phases — correct interpretation of the field variables

* interface thermodynamics
* the case of the lattice gas
e equivalence of ensembles for small systems?
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2nd l[aw of thermodynamics

entropy is a concave function of its variables
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by analogy to mechanics, the situation Y > 0,

though forbidden, is called unstable




Phase coexiLstence
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2d lattice gas
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Nuomerteal stmulations and “Lnstabilities”
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FIG. 1. (Color online) Inverse temperature (e) and its derivative instability

v (e) as functions of the energy per particle, e = E/N, exemplified
for an(elastic polymer with 102 monomers. PRE 2011

Landau group



Nuomerteal stmulations and “Lnstabilities”
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. Thermodynamic “instability” of the
chemical potentinl does not exist



Simulations: Loops LA the chemleal pat@z/\fclat
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Simulations: Loops LA the chemleal potem,tiat
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Free energy ano chemical potential

homogeneous system
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system at coexistence
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Loops and surface tension
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Our results for interface temsion
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Our results for Lnterface temsion
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(Psewdo) Chemical potential tn the canonical ensemble
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(pseudo) Chemical potential tn the grandeanonical ensemble
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Canonical - grand ensemble equivalence ?

Canonical (T, V, N}
O Grand-Canonical (T, V, u)
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canonleal - malerocanonteal eqvc'b\/atewae ?
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Figura 4.32 Comparaciio dos resultados obtidos para o inverso da temperatura em funcio da
energia, através do método Wang Landau e a partir dos médximos e minimos nas distribuicoes
de energia (ensemble candnico). Rede de tamanho L = 200 e 1% (ensemble microcandnico)
de concentracio (400 particulas).




conelustons

* True phase coexistence chemical potential has no loops

* Interface tension is easily calculated in the canonical
ensemble

* A word of caution: the role of the interface contribution
must be investigated in the case of temperature loops




