
Author’s Accepted Manuscript

Temporal evolutional absorption behaviors of
graphene under Landau quantization

H.R. Hamedi, M. Sahrai

PII: S1386-9477(16)31136-5
DOI: http://dx.doi.org/10.1016/j.physe.2016.10.014
Reference: PHYSE12603

To appear in: Physica E: Low-dimensional Systems and Nanostructures

Received date: 3 March 2016
Revised date: 9 May 2016
Accepted date: 9 October 2016

Cite this article as: H.R. Hamedi and M. Sahrai, Temporal evolutional absorption
behaviors of graphene under Landau quantization, Physica E: Low-dimensional
Systems and Nanostructures, http://dx.doi.org/10.1016/j.physe.2016.10.014

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/physe

http://www.elsevier.com/locate/physe
http://dx.doi.org/10.1016/j.physe.2016.10.014
http://dx.doi.org/10.1016/j.physe.2016.10.014


1 

 

Temporal evolutional absorption behaviors of graphene under Landau 

quantization 

H. R. Hamedi1,*, M. Sahrai2 

1Institute of Theoretical Physics and Astronomy, Vilnius University, Saulėtekio 3, Vilnius  LT-10222 

Lithuania 

2Research Institute for Applied Physics, University of Tabriz, Tabriz, Iran 

hamid.r.hamedi@gmail.com 

hamid.hamedi@tfai.vu.lt 
*Corresponding author. Tel.: +37067218909 

 

Abstract 

We investigate the evolutional absorption behaviors of Landau- quantized graphene structure 

based on the transient solution to the density matrix equations of the motion. The impact of 

various system parameters on temporal evolution of probe absorption is studied. In addition, 

the required times for switching the high- absorption case to the zero- absorption 

(transparency) of a probe field is discussed. Due to unusual optical and electronic 

characteristics of graphene resulting from linear, massless dispersion of electrons near the 

Dirac point and the chiral character of electron states, our study may have potential 

applications in telecommunication, biomedicine, and optical information processing and may 

cause significant impact on technological applications.  
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1. Introduction 

In the past few decades, comprehensive research in the area of quantum and nonlinear optics 

has led to considerable attention in the study of optical response of the atomic system 

interacting with a number of coherent fields. Due to many limitations for practical 

applications in two- level traditional systems, researchers are more interested in multi-level 

configurations. An additional field probing another excitation path can lead to an induced 

coherence to the system. The induced coherence can lead to various quantum optical effects 
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