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Recently the exchange fluctuation theorem for the electric current has been demonstrated experimentally 
in the milli-Kelvin regime by using semiconductor nano-devices, single-electron transistors [1] and an 
Aharonov-Bohm interferometer [2]. At low temperatures, it turned out that the environmental effect 
and/or the measurement back action effect cannot be neglected. In the first part of my talk, I will review 
experiments on the fluctuation theorem of the single-electron transport through a double quantum dot [1]. 
Then I will discuss the back action effect from the quantum-point contact electrometer [3] and the finite 
bandwidth effects of the detector [4]. They both effectively enhance the temperature. In the second part, 
I will explain an experimental demonstration of the quantum fluctuation theorem using the Aharonov-
Bohm interferometer [2]. The experiment relay on the magnetic field induced asymmetry out of 
equilibrium. I will review its theoretical analysis [5] and then I will point out that a quantitative 
disagreement between the theory and the experiment still remains.  
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