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Abstract: 
 
Interest in metamaterials and their applications has taken an explosive growth. The 
potential take-up of these structures in communication and sensing systems is primarily due 
to the control of the amplitudes, frequencies and wave-numbers of propagating and non-
propagating electromagnetic modes to an extent that was not previously possible. The 
control of electromagnetic waves c a n  b e  a p p l i e d  in various application fields such as, 
indoor and outdoor communication systems, communicating mobile objects, transport 
systems (cruise liners and high-speed trains), space/earth communication and 
microelectronics at µ-wave and mm-wave frequencies 
Frequency Selective Surfaces (FSSs), Electromagnetic Bang Gap (EBG) and Artificial 
Magnetic Conductor (AMC) structures are all periodic arrays and forms of metamaterials. 
Metamaterials are, in essence, the materials of the future, since the main purpose for their 
study is to be able to go beyond where naturally occurring substances and current material 
structures research have taken us. By combining different microscopic elements into large-
scale designs, one will be able not only to create materials with fundamentally new 
properties but also to fabricate others that have properties on demand, as required by new 
technologies. The above description of advantageous properties of metamaterials gives a 
small insight into the large potential industrial application of these concepts. An overview of 
the work spanning over two decades in FSSs, EBGs and AMCs of the Wireless 
Communications Research Group at Loughborough University, UK will be presented. 
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