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Electrodynamics of interacting quantum conductors 

 

This experimental internship sits in the on-going efforts made to understand the 

electrodynamics of solid state circuits containing quantum conductors. It is now well 

established that the dynamics of quantum conductors are not intrinsic, since they couple to the 

quantum fluctuations of the circuit used to bias and measure them. Similarly to the atomic 

Lamb shift due to the spontaneous emission of light of an excited atom, the electronic 

transport properties of a quantum conductor are modified by the possibility for the transferred 

electrons to emit radiation into the biasing circuit [1]. This light-matter coupling results in a 

rich physics, only understood in the case of a tunnel junction coupled to a linear 

electromagnetic environment [2-4]. 

 During this internship we will develop a more general electrodynamic scheme where a 

quantum conductor is strongly coupled to the quantum fluctuations of more complex 

environments, comprising other quantum conductors, possibly driven out-of-equilibrium. We 

will measure the resulting impact on the charge dynamics. The student will participate to the 

radiofrequency design of the samples, to their fabrication in a clean-room, and to their 

measurement exploiting low noise measurement techniques both in the near DC and the few 

GHz range and will become familiar with sub-Kelvin cryogenic techniques. 
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