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Within the wider terahertz (THz) frequency range (ca. 0.1 to 10 THz), the sub-millimetre 
wave frequency band (between 0.3 and 3 THz) is still considered to be a largely 
unexplored part of the electromagnetic spectrum. This ‘THz Gap’, between conventional 
electronics and photonics, offers the real potential for both scientific and commercial 
exploitation. However, while the majority of THz groups around the world focus on the 
former, it is the latter that offers the key to bridging the THz Gap for creating ubiquitous 
applications. To this end, new engineering solutions are needed in modelling 
(mathematical & numerical), design (synthesis & analysis) and fabrications (precision & 
volume production). As ubiquitous THz applications emerge, the costs of associated 
passive components, active devices and metrology will fall, creating a positive spiral of 
growth in all areas; enhancing our modern day living and with the prospect of a huge 
societal and economic impact. 

This lecture will examine the various facets associated with adopting an engineering 
approach towards creating ubiquitous THz applications. More specifically, for the many 
engineers currently working at microwave and millimetre-wave frequencies (below ca. 100 
GHz), the challenges for working with shorter wavelengths and with more complicated 
carrier transport and molecular physics will be explained. The lecture will also give, by 
example, a unique perspective on THz engineering – with conventional approaches and 
new paradigm shifts – from nano structures, metamaterials and solid-state & vacuum 
electronics to complete systems level integration, ubiquitous applications and their impact. 
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