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             Graphene Quantum Dots (GQDs) tend to stabilize unstable periodic orbits, which protect the hyperbolic scattering. As a result, even in the hyperbolic GQDs, pronounced quantum pointer states.  In nonrelativistic quantum chaotic scattering, for those with integrable or mixed (nonhyperbolic) classical dynamics, sharp conductance fluctuations can happen. This is because, in the corresponding classical phase space, there are Kolmogorov-Arnold-Moser (KAM) islands centered about stable periodic orbits, which quantum mechanically have little interaction between the corresponding bounded states and the electron waveguides (leads), leading to extremely sharp conductance fluctuations on energy scales of the same order of magnitude as the interaction energy. It can be difficult for current technology to cut graphene precisely following a particular shape under 100 nm, the irregularities of the boundary often pushes the classical dynamics to the chaotic regime that yielding transport properties mimicking those of quantum chaotic scatterings and Gaussian ensembles of the peaking spacing distributions. In the theory of chaotic neutrino billiards,  random peak spacing and its statistics are well defined. Short constrictions of only a few nanometers in width remain conductive and reveal a confinement gap of up to 0.5 electron volt, demonstrating the possibility of molecular-scale electronics based on graphene. Graphene QDs are an interesting and versatile experimental system allowing a range of operational regimes from conventional single-electron detectors to Dirac billiards, in which size effects are exceptionally strong and chaos develops easily. Unlike any other material, graphene remains mechanically and chemically stable and highly conductive at the scale of a few benzene rings, which products it uniquely suitable for the top-down approach to molecular-scale electronics. Sharp conductance fluctuations are thus expected, regardless of whether the quasiparticle is massless or massive and whether there is chaos in the classical limit, in solid-state electronic devices based on Dirac materials.
Category: (Poster presentation)


