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In two dimensions (2D), as disorder is increased, superconductors turn into insulators. This change in 
the ground state has commonly been described as a direct superconductor–to–insulator transition 
(SIT), resulting from the competition between disorder-induced Anderson localization, Coulomb 
interactions and superconductivity. During my PhD at CSNSM (Orsay), I addressed the issue of the 
phase diagram of the SIT, and the underlying dynamics, through DC transport and microwaves 
reflectometry measurements of NbxSi1-x thin films at very low temperature. I evidenced two novel 
metallic phases between the superconducting and insulating ones, resulting from an inhomogeneous 
destruction of superconductivity due to the competing orders [1].  
Novel electronic phases can also emerge from topological phase transitions. I will also present my work 
at NTT BRL (Japan) on magneto-transport in InAs/InGaSb quantum wells (QWs) which are known to 
host a 2D topological insulating state [2]. When the Fermi level is tuned in the vicinity of the insulating 
bulk gap, we found that both electron-like and hole-like carriers become fully spin polarized. The 
analysis of the Shubnikov-de Haas oscillations also revealed a nonzero Berry phase which varies across 
π in the gap, indicating a half-integer quantum Hall effect for each type of carriers. These results made 
this system a promising platform to study non-trivial topological phenomena. 
I will finally discuss my current postdoc at LPEM (ESPCI, Paris) where I develop innovative devices based 
on YBa2Cu3O7 Josephson junctions for high frequency applications. 
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