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High-temperature superconducting currents through graphene 
 

Graphene has become a hot topic within physics, due to its very unique electronic properties. 

Besides its interest from the fundamental point of view, a number of applications exist –for 

example, within spintronics [1]. 

 

The goal of this internship is to experimentally investigate the possibility that graphene 

becomes superconducting when in contact with a high critical temperature (TC) 

superconductor, via the so-called proximity effect [2]. Similar experiments have already been 

carried out using “conventional” low-TC superconductors. The reasons for extending these 

studies to high-TC materials are twofold. One the one hand, high-TC  materials offer an 

obvious advantage regarding technological applications, such as Josephson junctions. On the 

other, specific characteristics of these materials (d-wave symmetry, large energy-gap, 

possibility to tune superconductivity via field-effects) open the door to a number for 

fundamental studies that are not possible with low-TC materials. 
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Methods and techniques: This is an experimental internship. The student will use PLD to 

grow superconducting thin films, optical and electron lithography to fabricate 

superconductor/graphene junctions, and low-temperature magneto-transport measurements to 

investigate the issues discussed above. The student will also conduct the analysis of the 

experimental results. 
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Condensed Matter Physics :  YES    Macroscopic Physics and complexity  : NO 

Quantum Physics :  YES     Theoretical Physics: NO 


