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The gold nanorod with a relatively longer length and the gold nanochain structure in which the
gold nanoblocks are linearly connected indicate localized surface plasmon resonances and a
high electromagnetic field enhancement effect in the mid-infrared region. When the
fluorescence of fluorescent molecules was measured in a strong near field in the mid-infrared
region, a decrease in the fluorescence signal and a shortening of the fluorescence lifetime were
obviously observed. In this study, we investigated the relationship between the enhancement
of optical phonons based on the infrared Purcell effect and the non-radiation process of
fluorescence molecules.
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