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Abstract  
To minimize tissue trauma before and during surgery, we have been pursuing the development of novel technologies to 
create a fully integrated 2D scanning imaging system for endoscopy and optical coherence tomography; this interest in 
minimizing trauma has continued in our more recent research into the use of the Terahertz (THz) bandwidth for non-
destructive tissue biopsy.  

For non-destructive biopsies, our team is currently developing a portable THz beam steering device utilizing gradient 
structures, EO polymer and metamaterials. Traditionally, the systems used in these applications steer electromagnetic (EM) 
waves in free space, resulting in bulky systems with a maximum spatial resolution defined by the Abbe diffraction limit. Our 
proposed THz imaging system integrates our advancements in Electro Optic (EO) components and tunable fishnet 
metamaterials (TFMM) into a compact beam steering device that guides the THz beam through a raster scan of the area of 
interest to acquire a THz image. The proposed TFMM beam steering device utilizes a tunable resonant frequency of TFMM 
with negative refractive index to achieve maximal beam steering angles (field of view) and confinement with subwavelength 
beam sizes as a means to minimize the system size and increase the spatial resolution beyond the Abbe limit.  

In addition to our stated applications, these technologies can be applied far more broadly, with potential benefits in cancer 
screening, food and pharmaceutical inspection, and low-energy dental imaging and many other bio and biochemical sensing. 
In this talk, theory, application and demonstration of image acquisition and beam steering for all three techniques will be 
presented. 
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