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Self-consistent Study of Majorana Fermions on a Topological In-
sulator Surface π Junction MAHMOUD LABABIDI, ERHAI ZHAO, George
Mason University — It has been proposed that a Josephson π junction that re-
sides on the 2D surface of a 3D topological insulator (TI) is host to the Majorana
fermion. We present a microscopic study of the π junction TI surface through self-
consistent calculations with the Bogoliubov-de Gennes equation. We calculate the
order parameter, the singlet correlation function along with the energy spectrum,
local density of states, and the spectral function. We also show the evolution of the
energy dispersion of Majorana fermion as a function of the TI chemical potential.
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