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We theoretically studied the basic electronic properties of a wide variety of
misoriented atomic layers, including graphene, boron-nitride and also multi-wall carbon
nanotubes. We developed an general effective theory to extract the relevant moire super-period by an
appropriate coarse-graining process, and calculate the energy band structure, Landau level spectrum in
magnetic field and the optical absorption spectra. In magnetic field, particularly, we found that the
electron motion becomes highly complicated due to the co-existence of the cyclotron motion and periodic
superstructure, giving rise to the fractal energ% spectrum called Hofstadter’ s butterfly. We demonstrate
that moire superlattices arising in bilayer graphene coupled to hBN provide a periodic modulation with
ideal length scales of the order of 10nm, and confirm the evidence of their recursive structure in the
transport measurements.
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