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Infrared spectroscopy is often used as an analytical tool to determine what functional groups are present on a solute. Beyond 

telling us what molecules are present, vibrations can also be used as a probe of their surroundings; they can communicate 

their interactions with other vibrations on the same molecule or with the surrounding solvent bath. With the right 

measurement tool, their stories can be heard. The question is: are they telling us the whole story or even the true story of 

their experiences, or are we losing the message in translation? Our group uses two-dimensional IR spectroscopy to eavesdrop 

on communications between molecular vibrations. From these measurements, we determine the time scales of molecular 

dynamics experienced by vibrations on organometallic catalysts and semiconducting nanoparticles. With the help of 

experimental design and MD simulations, we explore the fidelity of our interpretations to separate fact from fiction. 
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