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Abstract  
There is a growing interest within the applied electromagnetic community in designing electromagnetic systems involving 
parts and subsystems interacting at close distances to meet emerging applications. Examples are compact antenna arrays, 
wireless devices working in dense and crowded electromagnetically changing environments such as MIMO (Multiple Input 
Multiple Output) and DoA (Directional of Arrival) applications, miniaturized circuits and radiators, near- field 
communication, and wireless energy transfer. A common denominator in all of these applications is the existence of the 
problem of illumination by and/or interactions of near fields. In theory, the near field is much more complex than the far 
field or waveguide modes.  Until recently there was no comprehensive theory that explains the near field structure. This 
presentation will describe a newly developed fundamental approach to the near field structure around antenna systems and 
the possible implication on antenna design and the electromagnetic environment. Applications to antenna synthesis, MIMO 
systems design, and other aspects of antennas design will be discussed. 
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