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Abstract

In a simplesingleparticle picture,the Landaulevelsof Bernalstackedbilayer graphenen a magneticfield carry an
eightfold degeneracwt the chargeneutrality point E=0. This large degeneracyriginatesfrom its spin, layer/valley
andorbital indicesand forms a rich playgroundwhereanisotropyenergiesborn out of electronelectroninteractions
andcontrolledby externalexperimentaknobscompeteto form manybodygroundstatesorderedin differentdegrees
of freedom | will describetherich phasediagramof filling factorn=0, highlightinga newmetallicphasewve observed
recently[1] and a phenomenologicaénergydiagraminspired by experimentg?2]. The ultra-thinnessof the two-
dimensionaklectrongashostedin bilayer graphengetogetherwith our ability to makecomplexgating structureson
the nanometerscale, offers a promising platform to tackle outstandingquestionsin quantumHall physicsof 2D
systemsl will describeour effortin pursuingelectroninterferometry startingwith a demonstratiorof gatecontrolled
transmissionof integer quantumHall edgestates[3] followed by more recentprogressin quantumpoint contact
interferometry
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