
Accepted Manuscript

Spin-dependent transport in GaAs nanowire-based devices

Lidong Deng, Chenhui Zhang, Gang Xiang

PII: S0304-8853(16)32637-3
DOI: http://dx.doi.org/10.1016/j.jmmm.2017.03.032
Reference: MAGMA 62555

To appear in: Journal of Magnetism and Magnetic Materials

Received Date: 16 October 2016
Revised Date: 14 March 2017
Accepted Date: 17 March 2017

Please cite this article as: L. Deng, C. Zhang, G. Xiang, Spin-dependent transport in GaAs nanowire-based devices,
Journal of Magnetism and Magnetic Materials (2017), doi: http://dx.doi.org/10.1016/j.jmmm.2017.03.032

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jmmm.2017.03.032
http://dx.doi.org/10.1016/j.jmmm.2017.03.032


  

Spin-dependent transport in GaAs nanowire-based devices 

Lidong Deng1, 2, Chenhui Zhang1, 2, Gang Xiang1, 2* 

1
College of Physical Science and Technology, Sichuan University, Chengdu, 610064, China 

2
Key Laboratory of High Energy Density Physics and Technology of Ministry of Education, 

Sichuan University, Chengdu, 610064, China 

Abstract 

The transport properties of GaAs nanowire (NW)-based devices are investigated using 

non-equilibrium Green’s function technique combined with density functional theory 

(DFT). Two types of NW-based devices are studied, which include the electrodes that 

are made of half-metallic GaMnAs NWs grown along the [0001] direction, and the 

scattering region that consists of a tunneling structure (GaMnAs/GaAs/GaMnAs) or a 

conducting structure (GaMnAs/GaAs:Be/GaMnAs), respectively. The proposed 

nanostructures both exhibit robust transport properties including spin-filtering, 

negative differential resistance (NDR) and giant magnetoresistance (GMR) effects, 

which are further analyzed with carrier channels and transmission spectra. These 

structures imply potential applications for low dimensional semiconductor spintronic 

devices such as spin valve. 

 

KEYWORDS: half-metal, GaMnAs, transport, GMR, NDR, spin-filtering 

*Corresponding author: gxiang@scu.edu.cn 

  



Download	English	Version:

https://daneshyari.com/en/article/5490508

Download	Persian	Version:

https://daneshyari.com/article/5490508

Daneshyari.com

https://daneshyari.com/en/article/5490508
https://daneshyari.com/article/5490508
https://daneshyari.com/

