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Trade-off relations between the relative uncertainty of currents and the
associated entropy production have been of enormous interest in the last few
years in the field of non-equilibrium stochastic thermodynamics. It is now
realized, for example, that the optimization of heat engines should balance
power, efficiency as well as power fluctuations. In this talk, I will first present
our recent results for steady-state thermodynamic uncertainty relation (TUR) for
quantum charge and energy transport. In the second part of my talk, I will present
our experimental results for heat exchange within the NMR setup. Our
measurements of heat cumulants demonstrate the validity of generalized versions
of the TUR, which are based on the fluctuation symmetry, but violations of the
'specialized” TUR, which holds only under certain dynamics. Theoretical
calculations excellently trace experiments, providing deep insights about the
violation of this specialized TUR.
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