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Gibbs distributions on nilpotent coadjoint orbits
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Coadjoint orbits of a Lie group G provide some basic examples of symplectic G-
manifolds, and play a central role in geometry and representation theory. Some of
these orbits admit Gibbs distributions, a family of probability distributions arising
in thermodynamics that are characterised by their maximal entropy.

In this talk, I will discuss the existence of Gibbs distributions on nilpotent orbits of
classical Lie groups. I will first classify the nilpotent orbits that are invariant under
multiplication by — 1 and explain why such orbits cannot have Gibbs distributions.
I will then show that every nonzero nilpotent orbit of sl(n, R) fails to admit a Gibbs
distribution when n > 2, by exploiting geometric properties of these orbits.
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