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Spintronics with graphene 
Spintronics is a paradigm focusing on spin as the information vector and ranging from 
quantum information to zero-power non-volatile magnetism. Beyond its widely distributed 
application in data storage it aims at providing more complex architectures and a powerful 
beyond CMOS solution. Several spintronics devices (logic gates, spin FET, etc) are based on 
spin transport in a lateral channel between spin polarized contacts. However while spin is 
acclaimed for information storage, a paradox is that efficient spin transport as remained 
elusive.  The recent discovery of graphene, a monoatomic 2D carbon layer with high mobility 
and potentially very low spin relaxation, has opened novel exciting opportunities in terms of 
functionalities and performances for spintronics devices. We have started new studies 
highlighting its exceptional potential for spintronics. We have shown that unprecedented 
highly efficient spin information transport can occur in graphene [1] leading to large spin 
signals and macroscopic spin diffusion lengths (~100 microns). It is now expected that 
graphene, could turn out as a material of choice for large scale logic circuits and the 
transport/processing of spin information. While understanding the mechanism of the spin 
relaxation and improving the spin diffusion length are among the next challenges, the real 
next step is now to achieve spin manipulation in graphene, a key enabler for the advent of 
envisioned beyond-CMOS spin-based logic architectures. Furthermore, we have also shown 
that a thin graphene passivation layer can prevent the oxidation of a ferromagnet, enabling its 
use in novel wet/ambient low-cost processes for spintronics devices, while keeping its highly 
surface sensitive spin current polarizer/analyzer behavior and adding new enhanced spin 
filtering property[2]. These different experiments unveil very promising uses of graphene for 
spintronics. 
The objective of the internship will be to tackle these issues by fabricating graphene based 
micro/nano spintronics devices. The intern will overview all aspects and hence the work will 
range from manipulating graphene, to device fabrication (clean room…) and characterization 
(Raman…) and finally low noise cryogenic magneto-transport measurements.  
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