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Relation between Boltzmann and Gibbs
entropy and examples

By simple derivation it iIs demonstrated that a general relation between mean
Boltzmann entropy and Gibbs entropy exists. Their difference is equal to
fluctuation entropy, quantity that has a Gibbs like form and represents the
entropy of fluctuations of macroscopic quantities that determine the macroscopic
state of the system. It is shown that the ratio of fluctuation entropy and mean
Boltzmann entropy, or Gibbs entropy, vanishes in the thermodynamic limit for a
system of distinguishable and independent particles. The described behaviour is
examined on the example of Ising 3D model with ferromagnetic transition. In
case that in thermodynamic limit the fluctuation entropy is not negligible
compared to mean Boltzmann entropy and Gibbs entropy, this may indicate that

the standard statistical approach should be modified, or extended using other
methods like renormalization group.
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