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Detection of anomaly in entropy production
using irreversible transition in liquid-crystal turbulence
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We study heat and entropy productions in the electroconvection of nematic liquid crystal, focusing on its turbulent
states, the dynamic scattering modes 1 and 2 (DSM1 and DSM?2), known to show an irreversible phase transition governed
by the directed percolation universality class. We characterize fluctuation properties of the Joule heat in DSM1 and DSM2,
leading to evaluation of an effective temperature for the fully DSM1 or fully DSM2 cases. We also measure the Joule heat
while DSM1 and DSM2 coexist, and find simple relationship to the DSM2 area fraction in its mean value. Based on those
observations, we describe how fluctuations may be analyzed in the case of spatiotemporal intermittency of DSM1 and
DSM2 near the critical point. We also estimate the local transition rates of DSM1 and DSM2 from image analysis, and
compare the results with the definition of the contact process, a prototypical model showing a transition in the directed
percolation class. We then evaluate the entropy production defined from the ratio of forward and backward transition rates,
which would diverge in systems with strictly irreversible transitions. We discuss the degree of anomaly in this quantity,

and also compare with the Joule heat measured simultaneously. This report is concluded with some prospective views.
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