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Abstract

In this thesis, we investigate the “Time-Reversal” methodology in electromagnetic
applications. This research includes both theoretical analysis and numerical simulation of
time-reversal in electromagnetics. We use FDTD to simulate non-destructive detection,
DORT (Decompositon of Time Reversal Operator), and time-reversal source. In the study of
non-destructive detection, we firstly introduce a new multilayers dielectric lens into the
time-reversal process. We use the multilayers dielectric lens to achieve super-resolution of the
tested targets. In the study of DORT, we will present the simulation results and mathematical
analysis. Besides, a new combination of DORT and UWB signal is also discussed. The goal
of this thesis is to combine the Time-Reversal theory and UWB signal to provide a new

methodology for non-destructive detection.
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