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Experimental investigation of heat transport in the quantum regime 
 

Although the quantum theory has been elaborated a century ago, the experimental 

establishment of its foundations is an ongoing work. In particular, the exploration of the 

quantum aspects of heat transport is just beginning. It is the broad objective of this 

internship/PhD to shed new experimental light on the quantum transport of heat. 

 

This project relies on an original approach recently demonstrated by the team with the first 

measurement of the predicted quantum limit to heat flow across a single electronic channel 

[Jezouin et al, Science 342, 601 (2013)]. What gives us a unique access to this physics is the 

development in the lab of cryogenic amplifiers with record performances together with 

extremely low electronic temperatures, down to below 10 mK.  

 

More specifically, one facet of the project is to investigate the influence of quantum 

interferences and non-locality on thermal transport. In particular, we plan to realize the 

thermal equivalent of optical interferometers (Fabry-Perot, Mach-Zehnder). A second facet is 

to explore heat transport in correlated quantum phases of the electronic fluid. In particular, we 

plan to investigate the flow of heat mediated by the intriguing anyon quasiparticles, with 

intermediate statistics between bosons and fermions, that arise in the fractional quantum Hall 

regime.  

 

The work ranges from ultra-sensitive measurements in a dilution refrigerator to electron beam 

nano-lithography of the samples using the exceptional facilities of the LPN clean room. The 

student will be involved in all aspects of the project, including the theoretical work of analysis 

and modelling. 

 

 
 

 
 
Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 

Condensed Matter Physics:  YES    Macroscopic Physics and complexity: NO 

Quantum Physics:  YES    Theoretical Physics: YES/NO 


