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Electronic Ground states in the quantum limit of a 
three dimensional electron gaz

In presence of a magnetic field, the electronic spectrum of a 3D electrons gaz is 
quantized in Landau levels. At high enough magnetic field, only one or two 
Landau levels are occupied, this is the quantum limit. In this regime, the electronic 
spectrum is analogue to a 1D system. Therefore, it is expected that at high enough 
magnetic field and low enough temperature the system will be unstable to 
electronic instability common to the 1D world (charge density wave order for 
example)[1]. 

Recently our investigations in graphite (a low density semi-metal compound for 
which the quantum limit is reached as 7.5T) have revealed the existence of  two 
field induced states [Fauqué_13]. In both cases, an energy gap opens up in the out-
of-plane conductivity. Surprisingly, we also observed an in plane metallic behavior 
in spite of a fully gap spectrum. This unexpected metallicity is a direct signature of 
an other conducting channel in the system reminiscent of the edge state physics of 
the 2D quantum Hall effect. 

We propose here an internship dedicated to the investigations of the quantum limit 
in graphite but also in other dilute metals. The final aim of this investigation is to to 
explore the possibility of the realization of the 3D quantum Hall effect  in dilute 
systems [Bernevig_07]. All the systems will be explored by electrical and thermal 
transport measurements at low temperature and high magnetic field. 
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