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Thermal decomposition of the Si-face of 6H-

SiC provides large sheets of high quality 

graphene on a substrate compatible with 

processing methods in the silicon industry [1]. 

When such epitaxial graphene (EG) is 

bombarded with atomic hydrogen, the 

resulting partially hydrogenated graphene 

exhibits unusual properties. In our group we 

have established that, at low hydrogen flow 

and for certain hydrogen coverages, 

hydrogenated EG becomes ferromagnetic 

(maximum magnetization of ±27⋅10-7 emu) 

[2] as a result of periodically distributed 

localized electron states on the silicon atoms 

directly below the graphene layer [3][4]. The 

spin relaxation length in graphene is large 

due to the (virtual) absence of spin orbit 

coupling, which implies that our discovery of 

ferromagnetic behaviour makes the system 

a very interesting candidate for the 

realisation of spintronic devices.  

Additionally, higher hydrogen flow regimes 

were identified where special surface 

structures are formed, approximately 1-2nm 

high, which have a fractal-like outline. Using 

electric force microscopy, a variation on 

AFM, we have established that these fractal 

structures contain an inhomogeneous and 

loosely bound surface charge density [5]. 

On theoretical grounds we believe this 

corresponds to the hydrodynamic regime of 

quantum Hall quasiparticles [6]. By 

extending the hydrodynamic description of 

quantum Hall quasiparticles to the 

hydrogenated EG system, we found that the 

elastic deformation of the graphene sheet 

by the chemisorption of hydrogen [5] can 

cause the fractal growth patterns.  
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Figure 1: Top: Fractal surface structures are 

observed in AFM after partial hydrogenation of 

epitaxial graphene on 6H-SiC. Bottom: before 

hydrogenation no features appear at this scale. 

Scan window is 1x0.7µm2 in both cases. 


