Orissa Journal of Physics © Orissa Physical Society Vol. 26, No.1

February 2019
ISSN 0974-8202
pp. 47-52

Tight-Binding Theoretical Study of Monolayer h-BN
on Ni (111) Surface

S SAHU! and G CROUT **

!School of Basic Sciences (Physics), IIT Bhubaneswar, Odisha, India

2Condensed Matter Physics Group , Physics Enclave, Plot No.- 664/4825,Shree Vihar,
C.S. Pur, PO-Patia , Bhubaneswar- 751031, Odisha, India

Corresponding email: *profgcrout@gmail.com

Received: 12.11.2018 ; Revised : 13.12.2018 ;  Accepted : 6.1.2019

Abstract. We present here a tight-binding calculation of the band structure of monolayer
hexagonal boron nitride (h-BN) on NI (111) substrate taking into account of electron
hoppings upto third nearest neighbour. Here h-BN is placed over a single layer of
ferromagnetic ordered Ni in which the nitrogen atom of the honeycomb lattice of h-BN
layer lies on the Ni atom of the bottom layer. Due to close matching of the lattice
constants between h-BN and Ni, the hybridization between 2p, orbital of N and 3d,2
orbital of Ni is expected to be relative stronger. Further the ferromagnetism in Ni arising
due to spin dependent electrostatic exchange interaction is also taken into account. All
these above effects are incorporated in the tight-binding Hamiltonian. The magnetization
in Ni layer is computed self-consistently. Finally the band structure of the system is
calculated and the results are discussed to interpret the experimental data.

Keywords: h-BN-Nickel (111) system, Green's function, Magnetization, Tight-binding

method
PACS No. : 71.20.-b, 74.20.Pq, 71.28. +d

[ Full Paper |



26_1_5_FP.pdf

