
PHYSICAL REVIEW E 109, L012101 (2024)
Letter

Jensen bound for the entropy production rate in stochastic thermodynamics
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Bounding and estimating entropy production has long been an important goal of nonequilibrium thermody-
namics. We recently derived a lower bound on the total and subsystem entropy production rates of continuous
stochastic systems. This “Jensen bound” has led to fundamental limits on the performance of collective transport
systems and permitted thermodynamic inference of free-energy transduction between components of bipartite
molecular machines. Our original derivation relied on a number of assumptions, which restricted the bound’s
regime of applicability. Here we derive the Jensen bound far more generally for multipartite overdamped
Langevin dynamics. We then consider several extensions, allowing for position-dependent diffusion coefficients,
underdamped dynamics, and non-multipartite overdamped dynamics. Our results extend the Jensen bound to a
far broader class of systems.
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Introduction. Bounds on entropy production are useful
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friction, and mobility coefficients are constant. Crucially, we
still assume the multidimensional fluctuation-dissipation the-
orem

ζ−1 = μ = D/(kBT ). (31)

Without the multipartite assumption, defining the rate of en-
tropy production becomes much less straightforward. While
Ref. [17] sketches a derivation of our eventual result, Eq. (38),
the next two subsections provide a full derivation for peda-
gogical purposes. Starting from the definition of total entropy
production as a sum of changes in internal entropy (scaled by
kB) and heat dissipated to external baths [26],

�̇ ≡ Ṡ − Q̇/(kBT ), (32)

we then proceed to evaluate the two terms Ṡ and Q̇.
(a) Defining the heat flow. Non-multipartite dynamics pose
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