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One of the long-term objectives of our research is to 
incorporate the spin degree of freedom of charge 
carriers into electronic devices. This enables a com-
pletely new class of electronics, the so-called spintro-
nics [1]. One of the most promising material in this 
�eld is graphene, which consists of only one atomic 
layer of carbon atoms, but is nevertheless stable and 
robust under ambient conditions.

The con�nement of graphene to two dimensions 
leads to its extraordinary physical properties, like a 
zero band gap or extraordinary high charge carrier mobilities. With respect to spintronics, i.e. spin trans-
port lengths or spin lifetimes, graphene outperforms all other materials at room temperature [2], which 
explains its great technological potential.

To exploit graphene’s potential to its fullest, it is necessary to combine it with other 2D materials to build 
so-called van-der-Waals heterostructures which can possess tailored physical properties [4]. The combina-
tion of graphene with insulating boron nitride, e.g., already enabled us to signi�cantly improve the spin 
transport properties of graphene [2].

As a Bachelor student you will participate in our e�ort to improve the spin transport properties of our 
devices even further and to combine graphene with other 2D materials such as transition metal dichalco-
genides which hopefully will enable us to create, to detect and to manipulate electron spin currents in 
unprecedented ways.

You will gain insight into the actual device fabrication like the exfoliation and the transfer of 2D materials, 
or the lithography and metallization processes. On the other hand, you will perform magneto-transport 
measurements in a setup which allows measurements from liquid helium temperatures up to room tem-
perature.
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