
 

 

Spectral line shapes in a condensed phase contain information from various dynamic 
processes that modulate the transition energy. In this talk, we explore and describe the 
roles of different physical phenomena that arise from the peculiarities of the system-bath 
coupling in multidimensional spectra. For this purpose, we employed the Brownian 
oscillator model with the nonlinear system-bath interaction. Using the hierarchy 
formalism, we could precisely calculate multidimensional spectra for a single and 
multimode anharmonic system for inter- and intramolecular vibrational modes. We 
examined the capability of the present approach by comparing the signals of two- and 
three-dimensional IR vibrational spectroscopy obtained from experiments and molecular 
dynamics simulations. A role of quantum dissipative dynamics is also examined by 
comparing classically and quantum mechanically calculated multidimensional spectra. 
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