
Master’s thesis project:  

Growth and intercalation of epitaxial graphene 
Are you excited to work with a material that is purely two-dimensional (2D) want to participate in 
cutting-edge research? – then you are right for us!  

We offer you the opportunity to put your potential into practice and grow and spectroscopically 
investigate graphene – the possibly most famous atomic blanket – all by yourself.  

Background: 2D elemental materials with novel electronic properties 

Our chair of Experimental Physics IV here in Würzburg has a strong background in 2D 
materials. Recently, we successfully synthesized bismuthene [1] and indenene [2] on 
silicon carbide, 2D topological insulators that might be interesting for real life 

applications. However, to build an actual device, we must 
overcome an important obstacle: the sample will immediately 
oxidize as soon as it sees air.  

One way to tackle this problem is by intercalation. The idea is to 
grow a freestanding layer of graphene on SiC, a system that is inherently resilient to air, 
and subsequently push the 2D topological insulator underneath. This sandwich should 
then be robust against oxidation, with graphene acts as a natural protection layer [3]. 

Project description:  

In a nutshell, this collaborative research project consists of two vital steps: 

1. Growth and characterization of graphene on silicon carbide.  

You will become an expert in the synthesis and characterization of graphene, employing a pool 
of state-of-the-art epitaxy and electron spectroscopy tools available in our group. After successful 
growth, you will investigate graphene with atomic resolution by low temperature scanning tunneling 
microscopy and spectroscopy (STM/STS) and angle resolved photoemission (ARPES). 

2. Intercalation of graphene with group III~V elements 

Now you will intercalate graphene with 
bismuth, indium and antimony, hereby 
trying to preserve the properties of the 
pristine layer. Following established 
methods, you will design and 
implement a reactor (Fig.3) to realize 
the intercalation process.  
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Fig. 2 Indenene [2] 

Fig. 1 Bismuthene [1] 

Fig. 3 Scheme of intercalation process [3] 


