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In this paper, we propose a new method to generate intense THz surface wave via reversed Cherenkov radiation (RCR) using
a sheet beam bunch traveling parallel to and over a half space filled with double-negative metamaterials (DNMs). We derive
theoretical expressions for the field components and results of numerical computation. These results show strong enhancements
of the RCR and the THz surface wave. The methods to enhance the RCR and surface wave are discussed in detail. And then the
physical mechanisms for these enhancements are summarized. The strong enhancements of the RCR and the THz surface wave
over a narrow frequency band make compact, high-power THz vacuum electron devices and particle detectors feasible.
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The detection of multi-scale structures in glasses and complex materials
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e will discuss the application of statistical mechanics based methods for the detection of general structures in networks,

lattices, and amorphous physical systems on all scales. These methods enable the detection of the pertinent system
structures. We have invoked this method for the analysis of complex physical systems and mega-scale networks. We specifically
analyze lattices and spin systems with defects and various glass formers (including an analysis based on experimental data of
metallic glass alloys) to ascertain dominant structures at different temperatures. We will discuss general features of the phase
diagram related to this analysis. Extensions of our method may be applied to image segmentation and other fields.
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