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Tight-binding Hamiltonian of  12 -borophene
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Schematic illustration of a zigzag BNR. The primitive cell
indicated by dashed blue rectangle contains five atoms with
labels b, d, a, c and e which are colored by blue, red, wine,
turquoise and magenta.
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Non-equilibrium Green’s function

, 	 , Schematic illustration of an armchair BNR. The primitive cell indicated
by dashed blue rectangle contains five atoms with labels b, d, a, c and e
which are colored by purple, blue, red, yellow and green, respectively.
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Effects of  edge defects in ABNR (armchair borophene nanoribbon)Effects of  different edge shapes in ABNR

Results and Discussion

Top view of the atomic conjurations (upper) and the band structure
and conductance for BNRs with different edge shapes (a) AF(b) AA
and (c) FF edges. There are a at band near the Fermi (zero) energy for
AA edges and a quasi at band for FF edges indicated by pink color.

Schematic illustration
of an armchair BNR.

Charge conductance for a 22-ABNR in the
Presence of different edge defects.



The edge defects in the presence of  perpendicular electric field in ZBNR

V=0

Schematic illustration
of a zigzag BNR.

Charge conductance for a 20-ZBNR in the
presence of different edge defects.

Charge conductance for a 20-ZBNR in the
presence of different edge defects and
perpendicular electric field.



When defects are formed in atomic arrangement along the line by displacement of  group 
of  atoms called line defects or dislocation.

Line defects

Line defects in solids



Effects of  line defects in ABNRs

Schematic illustration of an ABNR in the presence of line defects. Charge conductance for an ABNR in the presence  
of different line defects. 



Effects of  line defects in the presence of  perpendicular electric field in ZBNR

V=0

Schematic illustration of a ZBNR 
in the presence of line defects.

Charge conductance for a ZBNR in the
presence of different line defects. 

Charge conductance for a ZBNR in the 
presence of different line defects and 
perpendicular electric field. 



Local currents density in ZBNR in the presence of  different edge defects

Schematic illustration of a ZBNR.
Local current distribution for a ZBNR in the presence 
of different edge defects.  



Local currents density in the presences of  one and two line defects in ZBNR

Local current distribution for a ZBNR in the presence of different line defects.  



 The electronic properties of BNRs greatly depend on their edge structure. Here, ABNRs are
semiconductor while BNRs with other edges are metal. For larger widths (i.e., N>27 atoms) all BNRs are
metal.

 The band gap of ABNRs in the presence of line and edge defects remains unchanged and they do not lead
to quasi-localized states.

 The conductance of ZBNRs in the presence of line and edge defects dramatically reduces so that applying
a perpendicular electrical field can be lead to a transition from metal to semiconductor.

 The magnitude of the perpendicular electric field required for this transition in the presence of line defects
for ZBNRs decreases.

 The local current density near the various edge defects decreases so that its amount for three-atom vacancy
because of breaking the inversion symmetry of atoms in the honeycomb lattice is larger.

 The local current density passing through the line defects is smaller than other paths.

Conclusion



13


