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Many interesting effects are based on the interaction between an incident wave and a resonating structure. In this
context the ability to control the structure of materials at the micro and nano scale has dramatically expanded the
variety of functions which can be implemented.

For the purpose of this presentation, a resonance is defined as the self-referencing interference effect, where the
resonating structure creates multiple copies of the incident signal and the output signal is the result of adding these
copies, where each is time delayed with respect to any another. This perspective turns out to be advantageous in
separating the response of the resonator from its physical implementation. It also expands the class of resonating
structures including a number of systems typically not regarded as resonators.

Describing resonators in terms of linear systems theory provides a rather intuitive way to model, design, and detect
resonating structures. The presentation will equally focus on a discussion of fundamental concepts as well as on
results obtained in the context of specific applications, including matched spectroscopy, modeling of plasmonic nano-
particles, and the detection of micro-resonators with ultrasound.
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