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Abstract:

In this work, we have analyzed a physical phenomenon of the Coulomb Blockade, and westudied
the factors affecting it in nanometer devices and determined the conditions for its realization,
specifically in the dual junction tunnel system by using Mat lab’s program. This research object to
identify and understand this phenomenon. For this, we analyzed the current-tension characteristics
in quantum dot and studying the effect of the resistance and capacity of the two tunnel junctions,
we found that they affect the current, unlike the Coulomb Blockade.Also, we study the affect the
impurity charges in the quantum dot, when its increases we foundthat the current decreases because
this charges is defects where as the Coulomb blockaded is disappearing. After that, we calculated
the total transit time for the transfer of a single electron and studying the effect of both the resistance
and capacitance of the junctions on it. As for several transitions, we studied that in the symmetrical
and asymmetric system. Then we analyzed the transit time of the first junction and studying the
effect of the voltage, resistance,and capacitance on it. Finally , we arrived to the following results:
As the value of resistanceand capacitance increases and the voltage decreases, the junction
penetration time increases,which leads to an increase in the Coulomb confinement and vice versa.
Key words: Coulomb Blockaded, nanostructure, junction tunnel, dual junction tunnel

system,quantum resistance, single electron transistor.
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