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Abstract: 
 

Experimental nanodevices having a hybrid nanowire structure of semiconductors and 

superconductors for the realization of a topological superconducting phase has aroused the 

interest of research in the area of the physics of the condensed matter that looks for the 

compression of the underlying basic physics as well as to detect and to control the 

connected states of Majorana (MBSs) of interest in quantum computing [1]. In this work we 

calculate transport properties such as current and differential conductance by which we will 

identify the signature of zero modes of Majorana (fermions of Majorana in the condensed 

matter) in a system formed by a single level quantum point [2] connected to a chain’ Kitaev 

deposited on a superconducting s-wave [3]. Such a signature is characterized by a current 

conduction resonance, i.e. by a conductance peak, in a zero-bias region. To study the 

transport properties, we use a device that is composed of a quantum point coupled to two 

metal electrodes and connected laterally by a Kitaev chain (quantum wire) of 𝑁 sites. The 

theoretical methodology used is based on the Green functions of non-equilibrium (Keldysh 

formalism). Then we derive the Meir-Wingreen electric current formula, which is similar to 

the Landauer-Büttiker formula [4], in the case of equilibrium situations. Given these 

formalisms and using an adequate matrix formalism to use the computational computation, 

we obtained the graphs of the currents and conductance that define the system under 

study.  
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