-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Graphene Based Terahertz Absorber Designed With Effective Surface Conductivity
Approach

Andryieuski, Andrei; Pizzocchero, Filippo; Booth, Tim ; Bgggild, Peter; Lavrinenko, Andrei

Publication date:
2013

Link back to DTU Orbit

Citation (APA):

Andryieuski, A., Pizzocchero, F., Booth, T., Baggild, P., & Lavrinenko, A. (2013). Graphene Based Terahertz
Absorber Designed With Effective Surface Conductivity Approach. Abstract from 7th International Conference on
Materials for Advanced Technologies (ICMAT 2013), Suntec, Singapore.

DTU Library
Technical Information Center of Denmark
General rights

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/13804897?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/graphene-based-terahertz-absorber-designed-with-effective-surface-conductivity-approach(8189ae82-7617-4b21-93af-914826b490d8).html

Graphene Based Terahertz Absorber Designed With Effective Surface
Conductivity Approach

A. Andryieuski®, F. Pizzocchero?, T. Booth?, P. Baggild %, A.V. Lavrinenko®
1. DTU Fotonik, Technical University of Denmark, @rsteds pl. 343, Kongens Lyngby, DK-2800, Denmark
2. DTU Nanotech, Technical University of Denmark, @rsteds pl. 345E, Kongens Lyngby, DK-2800, Denmark
E-mail : andra@fotonik.dtu.dk, phone : + 45 4525 6365.

Young field of terahertz (THz) science and technology demands new materials and devices, such as filters,
modulators, polarization converters and absorbers. Graphene, a recently discovered single-atom-thick material,
provides exciting properties for functional terahertz applications. Graphene is flexible and ultrastrong
mechanically, transparent for optical radiation, with high electrical conductivity that can be tuned by
electrochemical potential. Structured graphene layers constitute metamaterials that can provide tunable and very
unusual electromagnetic properties.

In this contribution we present the description of graphene metamaterial properties through the effective
surface conductivity. Such description is very convenient, as it simplifies the design of THz devices, and very
natural, since surface conductivity can be measured directly in experiment. We show how to extract the effective
conductivity and how to use it in optical design.

We demonstrate a tunable THz perfect absorber, which consists of continuous graphene various structured
graphene metamaterials above a metal mirror. Changing the Fermi level from 0 eV to 0.5 eV allows for drastic
changes in absorbance from less than 0.1 to 1 in the working range. We demonstrate the possibility of the
absorber bandwidth control with the metamaterial’s unit cell geometry.

The results of fabrication and characterization of the THz graphene metamaterials based absorbers will be
presented at the conference.


mailto:andra@fotonik.dtu.dk

