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Abstract : 

 

Manipulating UV/VIS spectra through vibrational pre-excitation is opening new 

avenues for spectroscopy and microscopy. Techniques such as VIPER-2D-IR 

spectroscopy (Vibrationally Promoted Electronic Resonance) employ an initial IR 

excitation to modify the electronic spectrum of a sample and shift it into resonance 

with a subsequent off-resonant UV/VIS pulse. The vibrationally pre-selected 

molecules can thus promoted to a higher electronic state.  

 

Because IR spectra are highly sensitive to subtle structural differences, VIPER 

excitation enables the selective addressing of molecular sub-ensembles, such as 

conformers, isotopomers, or molecules in different local environments. This 

selectivity allows targeted investigation of their photochemistry and -physics as 

well as measurements of spectral diffusion and chemical-exchange kinetics. 

 

Using two-dimensional vibrational–electronic (2D-VE) spectroscopy, we explore 

how IR pre-excitation can manipulate electronic spectra in a variety of systems, 

including fluorophores, catalysts, photoswitches, and photoreceptor proteins. In 

particular, we investigate the mode dependence of the UV/Vis modulation and the 

role of vibrational dynamics such as intramolecular vibrational energy 

redistribution (IVR) and vibrational coherences. These studies provide important 

insights for designing spectroscopic experiments that exploit IR-induced 

modulation of electronic spectra with a broad range of applications. 

 

 


