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The fundamental nature of the second law
of thermodynamics can best be examined
through its contribution to fundamental the-
ories and through experiments. Numerous
examples demonstrate how thermodynamic
concepts contribute to the foundations of
physics [1–2]. In such cases, compatibility
with existing approaches is the main goal,
but experimental verifications and predic-
tions that differ from existing approaches are
rare.

In this presentation, I show the thermo-
dynamic foundations of classical mechanics.
Within this framework, ideal Newtonian me-
chanics appears as the dissipative-free limit of
a more general, dissipative theory. The ther-
modynamic approach predicts a simple but
novel, dissipative contribution to momentum
that depends on the applied force and leads
to a damping coefficient whose dependence
on the inertial mass is specific and experi-
mentally verifiable. Several well-known equa-
tions, including the thermodynamic version
of the Eliezer–Ford–O’Connell equation for
radiation reaction, can be derived as special
cases. Furthermore, a torsion balance exper-
iment with a variable moment of inertia has
been designed to measure this effect (fig. 1).
The first results of these measurements are
shown.

Finally, we present some arguments
regarding why and how thermodynam-
ics can be both fundamental and emer-
gent.
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