
203 
Accession number:20123015271157 
Title:Graphene-based devices in terahertz science and technology 
Authors:Otsuji, T. (1); Boubanga Tombet, S.A. (1); Satou, A. (1); Fukidome, H. (1); Suemitsu, M. 
(1); Sano, E. (2); Popov, V. (3); Ryzhii, M. (4); Ryzhii, V. (1)  
Author affiliation:(1) Research Institute of Electrical Communication, Tohoku University, Sendai 
9808577, Japan; (2) Center for Integrated Quantum Electronics, Hokkaido University, Sapporo 
0608628, Japan; (3) Kotelnikov Institute of Radio Engineering and Electronics, Russian Academy 
of Science, Saratov 410019, Russia; (4) Computational Nano-Electronics Laboratory, University 
of Aizu, Aizu-Wakamatsu 9658580, Japan; (5) JST-CREST, Tokyo 1020076, Japan  
Corresponding author:Otsuji, T.(otsuji@riec.tohoku.ac.jp) 
Source title:Journal of Physics D: Applied Physics 
Abbreviated source title:J Phys D 
Volume:45 
Issue:30 
Issue date:August 1, 2012 
Publication year:2012 
Article number:303001 
Language:English 
ISSN:00223727 
E-ISSN:13616463 
CODEN:JPAPBE 
Document type:Journal article (JA) 
Publisher:Institute of Physics Publishing, Temple Circus, Temple Way, Bristol, BS1 6BE, United 
Kingdom 
Abstract:Graphene is a one-atom-thick planar sheet of a honeycomb carbon crystal. Its gapless and 
linear energy spectra of electrons and holes lead to nontrivial features such as giant carrier 
mobility and broadband flat optical response. In this paper, recent advances in graphene-based 
devices in terahertz science and technology are reviewed. First, the fundamental basis of the 
optoelectronic properties of graphene is introduced. Second, synthesis and crystallographic 
characterization of graphene material are described, particularly focused on the authors' original 
heteroepitaxial graphene-on-silicon technology. Third, nonequilibrium carrier relaxation and 
recombination dynamics in optically or electrically pumped graphene are described to introduce a 
possibility of negative-dynamic conductivity in a wide terahertz range. Fourth, recent theoretical 
advances towards the creation of current-injection graphene terahertz lasers are described. Fifth, 
the unique terahertz dynamics of the two-dimensional plasmons in graphene are described. Finally, 
the advantages of graphene devices for terahertz applications are summarized. &copy; 2012 IOP 
Publishing Ltd. 
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