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Observations of electron-hole asymmetry in transport through graphene devices at high 

magnetic field challenge prevalent models of the graphene quantum Hall effect [1]. We 

have used scanning gate microscopy to highlight the origin of this asymmetry in an 

encapsulated graphene device (Fig. 1a). We found that the locations where topological 

breakdown occurs, revealed by the contrast in SGM maps [2,3], are different for electrons 

and holes (Figs. 1b-c). We relate this observation to local doping in the vicinity of electrical 

contacts, and to the co-existence of up- and downstream quantum Hall edge channels. 

modes along. Contact doping results in a different spatial configuration of upstream QHECs 

for both types of charge carriers (Figs. 1d-e). This yields a totally different picture of 

topological breakdown: it is triggered by antidots located along the edges in the case of 

holes (Fig. 1d), while it occurs in the vicinity of the constriction in the case of electrons (Fig. 

1e). We have confirmed our findings with thight-binding simulations [4] (Figs. 1f-g). 
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