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We apﬁlied the ~“fluctuation theorem®®, one of the milestone in
non-equilibrium statistical physics, to a system in which local thermal equilibrium is maintained
while the background expands. We aimed to apply the results to high-energy nuclear collision. First,
we analyzed the Langevin system, which includes a simpler memory effect, and the LCR circuit
system, which includes thermal fluctuations, as the same equation system. In particular, we
formulated hydrodynamic fluctuations and critical fluctuations in a one-dimensional expanding
system, and described their causal dynamics. We also discussed the limitations caused by
hydrodynamic fluctuations for generalized relativistic fluid equations. It was suggested that a
generalized fluctuation dissipation relation that includes the effect of expansion is necessary to
satisfy the "fluctuation theorem" in these systems.
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