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INTRODUCTION

» We theoretically investigate quantum transport through a quantum dot coupled to Majorana bound states connected at the ends of a topological superconductor nanowire threaded by
a tunable magnetic flux. Majorana bound states are fermions that are their own antiparticles. Quantum dots are semiconductor nanocrystals with diameters ranging from one nanome-
ter to a few tens of nanometers. In these nanostructures the motion of particles is confined in all three spatial directions. These particles have discrete energy levels similarly to the
single atom. The nonequilibrium Green’s function formalism is used to derive the current formulas with the spectral function of the quantum dot, linear and differential conductances
through the quantum system. The retarded Green’s functions are determined by applying the equation of motion method.

» We show that when the two Majorana bound states do not overlap, the linear conductance has a 211 periodicity as a function of magnetic flux phase, independent of the quantum dot
energy, or the finite values of dot-Majorana couplings. The spectral function of the quantum dot exhibiates an usual Majorana bound state-induced spectrum charachteristic.
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Fig. 6. Zero-temperature linear conductance vs @ and ¢, at €, = 0.3 I" for different values of |A|.
(@) |A|=0.1T,()|A|=03T,(c)|[A|=05Tand (d) |A|=1T.
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—TI/I'=0.1 —TI/I'=10 - when the two Majorana bound states do not overlap, the linear conductance has a 21 periodicity as a function
0.01 - 5 . > of magnetic flux phase, independent of the quantum dot energy, or the finite values of dot-Majorana couplings.

- when the Majorana bound states overlap, the linear conductance periodicity transforms to 41 due to dot level
Iz Pz energy which is tuned away from the Fermi level. The differential conductance periodicity changes from 21 to
Fig. 8. Differential conductance vs @ ateV' = 0.28 I with ¢, = ¢, = 0 I" for different values of T'and [A. | 41 when the Majorana bound states are not perfectly degenerate and the dot level is tuned.
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