Pis’ma v ZhETF, vol. 106, iss. 4, pp. 239 – 239 © 2017 August 25

Tunable magnetic interaction by an applied electric field in Co-adsorbed SiC monolayer

M. Luo^{+1)}, Y. E. Xu^∗, Y. X. Song^#

+Department of Physics, Shanghai Second Polytechnic University, 201209 Shanghai, China

∗Department of Electronic Engineering, Shang Hai Jian Qiao University, 201306 Shanghai, China

#Key Laboratory of Polar Materials and Devices, East China Normal University, 200241 Shanghai, China

Submitted 27 June 2017 Resubmitted 17 July 2017

DOI: 10.7868/S0370274X1716010X

Recently, many researchers have given special attention to the properties of metal adsorbed two-

Fig. 1. (a) – Side view of two Co adsorbed 5 × 5 × 1 SiC monolayer and electric field along the c-axis. (b) – The total energy difference ΔE as a function of electric field strength ε

dimensional (2D) nanosheet. Influence of electric field (EF) on magnetic properties, such as magnetic

1)e-mail: mluo2011@gmail.com

anisotropy energy (MAE) and the spin transport, magnetic moment, has also attracted growing interests in nanosheets. In order to find its potential applications, we study the influence of an EF on Co-adsorbed SiC monolayer by using first-principles calculations. The first-principles method is based on density functional theory (DFT), which is implemented in the VASP package. In this paper, we investigate the magnetic properties of two Co atoms adsorption on SiC monolayer under an applied electric field, as shown in Fig. 1a.

Without an electric field, two Co atoms show the strongest ferromagnetic (FM) interaction. The polarized spins in C/Si p states couple with the d localized spins of Co, showing a p–d like interaction chain, which results in an indirect FM interaction between Co and C/Si atoms. Under an electric field, the FM interaction between two Co atoms changes to antiferromagnetic (AFM), as shown in Fig. 1b. In this situation, the superexchange takes over, destroying the ferromagnetism. Thus, the preferred magnetic coupling between two Co atoms should be AFM with null spin polarization. Moreover, the sign of the MAE doesn’t changes with the increased field strength, the magnetic easy axis is always parallel to the a-axis.

Full text of the paper is published in JETP Letters journal. DOI: 10.1134/S0021364017160020

Письма в ЖЭТФ том 106 вып. 3 – 4 2017 239