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Abstract: We present a conceptual (and hopefully close-to-self-contained) review of ther-
modynamics and statistical physics from a unified and modern point of view. (The title
suggests that I am also going to discuss quantum mechanics, but I am afraid I won’t have
enough time and/or space for that.)

We first describe the essence of thermodynamics placing main emphasis on the role of
entropy and entropy principle. Then we discuss how one gets thermodynamics for systems
under constant-temperature environment starting from that for systems in an adiabatic
environment. It turns out that the Legendre transformation appears naturally from a
physical consideration.

We then introduce statistical physics. Our logic is considerably different from those found
in textbooks, but we believe that our description is not very far from the original ideas
of Boltzmann, the founding father of statistical physics. We introduce the microcanonical
and the canonical ensembles, and describe their relations to thermodynamics. We finally
discuss equivalence between these two ensembles, and see that this equivalence is perfectly

consistent with the Legendre transformation in thermodynamics. The topic is related to

the mathematics of large deviation.
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