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Abstract  
 
One of the main goals at present in condensed matter physics is to realize a topological insulating 
phase in 2-dimensional Graphene [1,2]. Recent theoretical studies have shown that dissipationless 
edge conducting channels emerge in graphene nanoribbons when doped with p-type metals like Indium 
or Thallium [3,4]. This type of metals always adsorb at the hollow sites of the honeycomb lattice 
increasing the magnitude of the intrinsic spin-orbit coupling locally and inducing a quantum spin Hall 
(QSH) phase in Graphene. However, because adatoms tend to segregate, it is interesting to explore the 
stability of such QSH phase in presence of adatom clusters.  
 
In this talk, I will show very recent theoretical results [5] demonstrating that the formation of such 
metallic clusters can preclude the formation of a QSH phase in Graphene and prevent its experimental 
observation. On the other hand, the strong spin-orbit coupling induced in the cluster region allows for 
the appearance of new disipationless conducting channels in the interphase between metallic and 
pristine Graphene within the bulk. Interestingly, the emergence of these new channels is accompanied 
by an increase of the conductivity close to the Dirac point, even in presence of disorder and long range 
scattering. 
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