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Abstract

y spectrum and Berry phase

In this work we review the main characteristics of a topological insulator and some
applications in the study of nanowires. In particular, we summarize some results obtained
for the energy spectrum in nanowires of circular and rectangular cross-section. In these
systems the surface states show an energy gap associated with the Berry phase. Finally,

The energy spectrum of a circular and rectangular cross-section nanowires are obtained
analytically. For the cylindrical isotropic wire we have [4,5] :
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The 3D topological insulators of the Bi,Se, family in the k. p approximation are described by acquired by an helical electron in a full circulation:

a four band continuum Hamiltonian [1]: il ) s =)
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With a flat boundary (e.g x-y plane), it has two bound-surface eigenstates which are \\Xi»;_—_{,f, <
evanescent along normal direction (z), and vanish at the surface [2]: o 100
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These states have energies within the bulk gap, and are degenerate. By projecting the 3D

Hamiltonian in this basis, it reduces to a 2D effective Dirac Hamiltonian [3]:
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) ) o ) The application of a precise magnetic flux ® = -n/e along the wires, cancels the Berry
For a closedlcuryed boundary (e.g cylinder of radius R and axis z), the projected 2D phase, and so the Berry energy gap.
effective Hamiltonian has de form [4,5]:
. Placing the surface in proximity to a ferromagnetic insulator, the magnetization exchange
) - fields enters as a mass term in the Dirac Hamiltonian (e.g x-y plane) [2,3]:
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chiral state in the lateral surfaces [3].
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For a prism-shaped boundary, bound states of different surfaces are related at the corners,
in first approximation, by the change of basis (e.g x-z planes junction) [3] :
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