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starts by introducing the FDTD technique, along with challenges related to its application to the analysis of real-
life microwave and optical structures. It then proceeds to developing an adaptive mesh refinement method
based on the use of multiresolution analysis and, more specifically, the Haar wavelet basis. Furthermore, a new
method to embed a moving adaptive mesh in FDTD, the dynamically adaptive mesh refinement (AMR) FDTD
technique, is introduced and explained in detail. To highlight the properties of the theoretical tools developed in
the text, a number of applications are presented, including:* Microwave integrated circuits (microstrip filters,
couplers, spiral inductors, cavities).* Optical power splitters, Y-junctions, and couplers* Optical ring resonators*
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