Accepted Manuscript

Magnetic adatoms in two and four terminal graphene nanoribbons: A comparison
between their spin polarized transport

Sudin Ganguly, Saurabh Basu

PII: S1386-9477(17)31023-8
DOI: 10.1016/j.physe.2017.11.023
Reference: PHYSE 12971

To appearin:  Physica E: Low-dimensional Systems and Nanostructures

Received Date: 19 July 2017
Revised Date: 25 November 2017
Accepted Date: 28 November 2017

! @ LOW-DIMENSIONAL SYSTEMS
st & NANOSTRUCTURES

Please cite this article as: S. Ganguly, S. Basu, Magnetic adatoms in two and four terminal graphene
nanoribbons: A comparison between their spin polarized transport, Physica E: Low-dimensional

Systems and Nanostructures (2017), doi: 10.1016/j.physe.2017.11.023.

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.



https://doi.org/10.1016/j.physe.2017.11.023

Magnetic adatoms in two and four terminal graphene
nanoribbons: A comparison between their spin
polarized transport

Sudin Ganguly', Saurabh Basu!
LIndian Institute of Technology Guwahati - Guwahati, Assam-781039, India

Abstract

We study the charge and spin transport in two and four terminal graphene
nanoribbons (GNR) decorated with random distribution of magnetic adatoms.
The inclusion of the magnetic adatoms generates only the z-component of the
spin polarized conductance via an exchange bias in the absence of Rashba spin-
orbit interaction (SOI), while in presence of Rashba SOI, one is able to create all
the three (z, y and z) components. This has important consequences for possible
spintronic applications. The charge conductance shows interesting behaviour
near the zero of the Fermi energy. Where in presence of magnetic adatoms the
familiar plateau at 2e?/h vanishes, thereby transforming a quantum spin Hall
insulating phase to an ordinary insulator. The local charge current and the
local spin current provide an intuitive idea on the conductance features of the
system. We found that, the local charge current is independent of Rashba SOI,
while the three components of the local spin currents are sensitive to Rashba
SOI. Moreover the fluctuations of the spin polarized conductance are found to
be useful quantities as they show specific trends, that is, they enhance with
increasing adatom densities. A two terminal GNR device seems to be better
suited for possible spintronic applications.
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1. Introduction

Graphene-based nanostructures have attracted a wide attention owing to
their several interesting electronic and transport properties [1, 2, 3, 4, 5, 6, 7]
for a decade. Unconventional quantum Hall effect [1, 3, 4], half metallicity [5, 6],
high carrier mobility [7], such interesting features make graphene as promising
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