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Graphene  discovery (2005)





Massless Dirac electrons
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T= 1−
light transmission and reflection

1) fine structure constant
2) no material parameters 
3) no effect of e-e interactions
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Coulomb renormalization
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Kerr rotation and reflectivity of graphite in B field



Phosphorus allotropes

A-17 (orthorhombic) A-7 (rhombohedral) at 4.5 GPа

А-7 (rhombohedral) simple cubic at 10 GPа



Peierls doubling
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Rombohedral phase



Electron bands in simple cubic lattice



Electron dispersion in Bi-type lattice



Phosphoren



Electron dispersion in phosphorene


