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Aabstract

In the recent years, various researchers are focused on the two-dimensional
(2D) nanomaterial due to their attractive physical properties and techno-
logical applications. In this study, we chose borophene from among the
two-dimensional materials discovered due to its properties such as the
strong and very complex bond between boron-boron, different structures
as well as anisotropic spin at the edges of the nanoribbon. In this thesis,
the electronic, magnetic and transport properties of borophene nanorib-
bons and nanosheet and the effects of transition metal adsorption on these
properties are investigated. At first, the electronic and magnetic proper-
ties of pristine borophene nanosheet and adsorbed with transition met-
als (CO, Mn ,Fe and Ni) , are investigated by the approach of density
functional theory (DFT) and generalized gradient approximation (GGA)
with SIESTA computational code. The results show that pure borophene
nanosheet and nanoribbon are non-magnetic and magnetic metal, respec-
tively while after adsorption with transition metal atoms can be converted
to the magnetic metal. Using non-equilibrium Green’s function method
(NEGF) by computational TRANSIESTA code, the transport properties
of borophene nanoribbons are investigated. The results show that the
presence of dangling bonds affects the stability and magnetic properties
of the nanoribbon. The transport calculations indicate that the highest
current is related to the majority spin of nitrogenated borophene nanorib-
bon at voltage of 0.75 volt with a current of about 78 pA and the best
spin filtering for nitrogenated borophene nanoribbon with filtering of
64.5% at a voltage of 0.6 volts. Based on obtained results, it is possi-

ble to achieve a microampere current and 64.5% spin filtering for the
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nitrogenated borophene nanoribbon without transition metal adsorption.

Key words: borophene nanoribbon, borophene nanosheet, spintron-
ics, SIESTA code , Density functional theory (DFT) , TRANSIESTA
code , Non-Equilibrium Green’s Function(NEGF)
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