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Abstract: 
The standard approach to deriving fluctuation theorems fails to capture the effect of 

quantum correlation and coherence in the initial state of the system. I overcome this 

difficulty by showing that the heat exchange between two locally thermal states in the 

presence of initial quantum correlations is faithfully captured by the Margenau-Hill 

quasiprobability distribution. I will discuss the thermodynamic interpretation of the 

negative probabilities which witness non-classicality. Furthermore, I will provide 

inequalities for the heat flows that can only be violated in the presence of these 

negativities. The results are tested on data collected in a recent experiment studying 

the heat transfer between two spin half systems in an NMR setup. 
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