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Abstract:The understanding of the evolution of the electromagnetic (EM) fields on the surface of a 
metamaterial which mitigates the nonlinear nonstationary interactions between nonneutral plasmas 
such as relativistic electrons and EM fields is an important and challenging problem. Studies in 
this field have recently led to many breakthroughs in optics, vacuum electronics, and photonics. 
The realization of many ideas, as well as bridging the terahertz gap, is strongly linked to 
understanding and controlling the EM field's evolution inside and on the surface of artificial 
materials.  
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