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In this study, quantum simulation calculations based on
density functional theory (DFT) were used to investigate the
electronic behavior and quantum capacitance of an AIN
nanoribbon with a manganese magnetic impurity. The
electronic results indicate that doping this nanoribbon with a
manganese atom creates spin polarization around the Fermi
level, and the density of states in the two spin channels differs
around the Fermi level. Furthermore, the quantum
capacitance of this compound and the surface electric charge
density, arising from the accumulation of electric charge in
the states around the Fermi level, were examined. All possible
configurations for the position of the doped manganese atom
were investigated. The results showed that the impurity
atom's location significantly impacts the quantum capacitance
and surface charge density of the compound compared to its
pure state. The findings of this study can serve as a new
foundation for utilizing nanoribbons doped with magnetic
metals for charge and energy storage applications.

Keywords: Quantum capacitance, Density Functional Theory, AIN
nanoribbon, Density of States.
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