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Formation mechanism and application of phononic band gaps due to Fano effects
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For solid-liquid superlattices, where non-Bragg gaps occur, we determined
the imaginary part of the Bloch wave vector in the band gap as a function of frequency. We
demonstrated that the gaps in this system can be classified into Bragg gaps and gaps based on Fano
resonance. Furthermore, we theoretically elucidated the formation mechanism of the latter gaps.
Additionally, we derived analytical expressions for the resonance profile in the mechanical system
of coupled oscillators subjected to periodic external forces. Particularly, by expressing the Fano

par$m?ter as a function of known parameters, we provided a foundation for controlling the resonance
profile.
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