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Topological defects in graphene: dislocations and grain
boundaries1 OLEG YAZYEV, STEVEN LOUIE, UC Berkeley and LBNL— Topo-
logical defects in graphene, dislocations and grain boundaries, are still not well
understood despites the considerable number of experimental observations. We in-
troduce a general approach for constructing dislocations in graphene characterized
by arbitrary Burgers vectors as well as grain boundaries, covering the whole range
of possible misorientation angles. By using ab initio calculations we investigate
thermodynamic, electronic and transport properties of grain boundaries, finding en-
ergetically favorable large-angle symmetric configurations, strong tendency towards
out-of-plane deformation in the small-angle regimes, pronounced effects on the elec-
tronic structure, and two distinct behaviors in the electronic transport - either per-
fect reflection or high transparency for low-energy charge carriers depending on the
grain boundary structure. Our results show that dislocations and grain bound-
aries are important intrinsic defects in graphene which may be used for engineering
graphene-based functional devices.
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