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Fluctuations arise universally in Nature as a reflection
of the discrete microscopic world at the macroscopic lev-
el. Despite their apparent noisy origin, fluctuations en-
code fundamental aspects of the physics of the system at
hand, crucial to understand irreversibility and nonequi-
librium behavior [1,2,3,4]. In this work we focus on the
large deviation properties of the currents present on sys-
tems at nonequilibrium steady states and, in particular,
on the joint statistics of the current and any system con-
figurational properties (say the density or energy spatial
distribution) both averaged over a long but fixed time
interval. When this time interval is set to infinity all
system observables tend to their corresponding steady
state value. However for long but finite times it is known
that the joint statistics exhibits complex structure which
couples a given current fluctuation with a precise value
of the complementary observable studied. The hidden
symmetries appear at this level of description. We find
that all the isometric values of current fluctuations (e.g.
currents related by rotations) have the same values of
some associated configurational property. This allows us
to derive an isometric fluctuation relation which links in
a strikingly simple manner the probabilities of any pair
of isometric current fluctuations. This relation, which re-
sults from the time-reversibility of the dynamics, includes
as a particular instance the Gallavotti-Cohen fluctuation
theorem [5] in this context but adds a completely new
perspective on the high level of symmetry imposed by

time-reversibility on the statistics of nonequilibrium fluc-
tuations. The new symmetry implies remarkable hierar-
chies of equations for the current cumulants and the non-
linear response coefficients, going far beyond Onsager’s
reciprocity relations and Green-Kubo formulae. We con-
firm the validity of the new symmetry relation in exten-
sive numerical simulations. This opens an unexplored
route toward a deeper understanding of nonequilibrium
physics by bringing symmetry principles to the realm of
fluctuations.
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