Downloaded from orbit.dtu.dk on: Mar 26, 2019

Modelling, fabrication and characterisation of THz fractal meta-materials

Xiao, S.; Zhou, L.; Malureanu, Radu; Laurynenka, Andrei; Cooke, David; Jepsen, Peter Uhd
Published in:
Proceedings of the fifth International Conference on Nanophotonics

Publication date:
2011

Link back to DTU Orbit

Citation (APA):
Xiao, S., Zhou, L., Malureanu, R., Lavrinenko, A., Cooke, D., & Jepsen, P. U. (2011). Modelling, fabrication and
characterisation of THz fractal meta-materials. In Proceedings of the fifth International Conference on
Nanophotonics (pp. O-36)

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

Modelling, fabrication and characterisation of THz fractal metamaterials
S. Xiao1), L. Zhou1), R. Malureanu*2), A. Lavrinenko2), D. Cooke2), P. Uhd Jepsen2),
1) Physics Department, Fudan University, Shanghai 200433, China
2) DTU Fotonik, Technical University of Denmark, DK-2800 Kongens Lyngby, Denmark
*Email: rmal@fotonik.dtu.dk
Abstract
We present theoretical predictions, fabrication procedure and characterisation results of fractal metamaterials for the THz frequency range. The characterisation results match well the predicted response thus validating
both the fabrication procedure as well as the simulation one. Such systems show the possibility of fabricating
new THz devices like polarisers, polarising beam splitters etc.

Metamaterials are specially designed structures that present unexpected properties in certain frequency ranges. Such properties can lead to system behaviour that is not encountered in natural occurring materials thus expanding the control possibilities of the electromagnetic field. Our paper presents
modelling, fabrication and characterisation of such materials in the THz.
Following theoretical predictions [1] we conceived a fabrication procedure [2] for free standing
metal membranes (Fig 1a) that can be used as e.g. polarisers, field enhancers etc. The membranes were
characterised using THz Time Domain Spectroscopy [3] showing characteristics similar to the ones
predicted by theory, among which: high transmission selectivity both in frequency as well as polarisation, independence of the incident angle (Fig. 1b), possible coupling to surface waves at certain frequencies.

Fig.1 (a) – Fabricated THz metamaterial membrane, (b) – Obtained transmission spectra showing the transmission spectra independence on the incident angle

We present here a complete modelling to characterisation cycle for a fractal THz metamaterial
membrane that can be used for various purposes from polarisers and polarising beamsplitters to field
enhancers usable to obtain new and interesting modulation and sensing possibilities.
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