[image: edabanner]









Joint Investment Programme on 
Innovative Concepts and Emerging Technologies (ICET)

“Forecasts in Metamaterials with Extreme Parameters for Disruptive Antennas, Radomes, and Cloaking in Radar Applications” (METAFORE) 
FIRST TECHNICAL PROGRESS REPORT ON       WP1: MANAGEMENT


                    May 10th 2011

 


[bookmark: OLE_LINK1]  





The Foreground Information of this report is a property of its originator(s). Background information included in this report is a property of the organization that provided that Background Information. The contributing Members of the ICET programme may use the Foreground and Background information of this report or have it used under the conditions stated in the contract A-1133-RT-GC.


	
[bookmark: _Toc230503319][bookmark: _Toc230503448][bookmark: _Toc230503575][bookmark: _Toc230503702][bookmark: _Toc230503828][bookmark: _Toc230503954][bookmark: _Toc230504078][bookmark: _Toc230504202][bookmark: _Toc230504325]MANAGEMENT REPORT 
During the first six months of the project, we have prepared a review of the main results achieved in metamaterials as a rapidly expanding new technology with a main emphasis in the applications, many of them with clear relevance to defence. Extreme parameter media have been reviewed because its unconventional properties and potential antenna applications. Also, cloaking by it could be used in the future for reducing or shaping radar cross section. Similar phenomena are observed for acoustical waves, which are clearly relevant for sonar and other naval applications. The extension of these concepts to shorter wavelengths, from the terahertz up to infrared, and visible wavelenghts, has been discussed too. The most recent advances in metamaterial technology are discussed, and particularly, the related with the possibilities of control in metamaterial estructures and those where superconductors and more futuristic ideas are introduced. 
In order to identify the possible applications of metamaterials in military systems, we have analysed several sources of information as they are research projects having defense purposes with some disclosed information, the scan and analysis of patent applications having potential relation with applications of metamaterials to defense systems and also some research papers. In this way, we have identified a broad list of topics where metamaterials could improve some of the today’s limitations of defense systems and give us some paths for future evolution of such systems.
This work presents firstly the period of time comprised from now up to the next 10 years and a probable geographic localization of the developments, and later a forecast up to 20 years. Also a description of the areas of expertise by countries is given. Note that, up to now, the usefulness of metamaterials is still under discussion due to the existence of cases where they have succeeded and other situations where conventional technologies have not been surpassed. RF, microwave, millimetre wave, terahertz, infrared, optical and acoustic metamaterials have been analysed giving a time scale of probable developments. The introduction of gain and controllable structures have been discussed and placed in the time axis. Much more sophisticated technologies employing metamaterials have been placed into the second half of the ten years time period due to the needed fabrication methods advances to reach such devices.
The assessment of the impact of this technology in future military systems is given under the basis of a review of some open documents from  world wide web. Finally, unknown new capabilities have been identified from the available open information.
For the next 6 months, it is expected to do an identification of areas where civilian technology development will not be sufficient for the needs of the military use. To identify the sub-areas of the technology under investigation that needs development on European (Ministry of Defence) funds, from today and ten years ahead. The reasons why civilian technology has low possibilities to accomplish the current and projected military needs, like restrictions on export from the United States or European industrial capacity, without the support of a military investment.
Finally, an Establishment of Roadmaps for European Investments will be performed. To propose which projects are needed to undertake in order to secure a lead on selected metamaterial based technologies. In this way, we will detail the European investments for the development of the metamaterials field in the selected R&T Goal over the coming ten years. These roadmaps will describe how associated technologies can be matured and become ready for insertion in system development. As possible, we will provide cost estimations, in spite of the level of uncertainty we are dealing.
We have not faced major risks during this 6 months period and the work plan time schedule is on time.
Several teleconferences have been mantained in order to discuss the work flow along this six months period. Also, we had a meeting in Paris last April 3rd.
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