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Abstract:Surface plasmon resonances have become a useful tool for measuring coherent motion in 
solids, ranging from nanoparticle dynamics to acoustic vibrations in thin films. The non-linear 
electronic response near the surface plasmon resonance can significantly enhance transient optical 
measurements, making efficient detection of the coherent motion possible. In this work, we 
measure coherent optical phonon dynamics in a thin bismuth film through a surface plasmon 
resonance. We observe distinct changes in the measured amplitude and phase of the fully 
symmetric A1g optical phonon mode that are not explained through the standard model of 
displacive excitation of coherent phonons. In particular, near the surface plasmon resonance, we 
observe a strong polarization dependence on the amplitude and phase of the optical phonon. These 
results are explained through the rapid change of the optical reflectivity as a function of the 
complex dielectric constant near the surface plasmon resonance. (C) 2012 American Institute of 
Physics. [http://dx.doi.org/10.1063/1.4731738] 
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