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Abstract: The broadband dielectric spectroscopy is a powerful technique for a unique 

characterization of materials under test (MUT). Therefore, it has been employed for a wide 

variety of applications such as chemical/biological sensing, disease diagnosis, and food 

safety. In this presentation, a contact-less broadband dielectric spectroscopy system with a 

combined frequency domain/ time domain technique for 3–10 GHz frequency range is 

presented. It is implemented by generating a 450 MHz bandwidth baseband pulse and then 

upconverting it to only 9 microwave sub-bands within UWB frequency range one at a time, 

passing each upconvereted pulse through MUT and detecting the output signal using a UWB 

receiver. The sensing unit in this system includes two Vivaldi antennas that are coupled to 

each other in their radiative near-field, while the MUT is placed in between. The near-field 

sensing allows for a compact size sensor and low volume of the MUT. As a proof of the 

concept, the accurate characterization of three MUTs, xylene, ethanol, and methanol are 

reported. 
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