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[Abstract] By means of the particle swarm optimization algorithm and density functional theory on two
dimensional (2D) BX (X=S, Se, and Te) structure prediction, we predicted that the lowest-energy structures of
2D BX exhibit bilayer buckled stacking systems and the strong B-B bond is vital to structural stability. To clarify the
stability of 2D BX bilayer, we estimated their cohesive energies and phonon dispersion. Compared the cohesive

energies with that of silicene and germanene, the higher cohesive energies in three compounds and real frequencies in
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the whole Brillouin zone of 2D BX implied that 2D BX are strongly bonded network with high stability. A hybrid
functional of Heyd-Scuseria-Ernzerhof (HSE06) calculations to calculate the band structures of 2D BX structures
indicate that the three compounds are semiconductors with indirect band gap energies of 3. 98 eV(BS), 3. 84 eV
(BSe), and 2. 31 eV(BTe). The calculations of elastic constants, Young’s modulus, shear modulus, Poisson ratio.,
together with the direction dependence of Young’s modulus and Poisson ratio in-plane indicate that the Young’s
modulus and Poisson ratio exhibit isotropic. To estimate the elastic limit of 2D BX, we calculated the surface
tension of 2D BX and graphene to be compared as a functional of tensile strain. The predicted elastic strain limit
suggest that 2D BX bilayers are highly flexible and may have potenital applications in flexible display. Furthermore,
based on the deformation potential theory, the 2D BTe have electron mobilities (20. 8 along a . direction and 122. 6
em?V s ! along a . direction, respectively) and hole mobilities (673. 4 along a, direction and 65. 0 cm?V ™ 's™!
along a direction, respectively) shown anisotropic in-plane. The higher hole mobility along a, direction indicates

that BTe have good transport property.
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