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摘要 : We present an approach for calculating nonlinear spectroscopic observables, which 
overcomes the approximations inherent to current phenomenological models without requiring the 
computational cost of performing molecular dynamics simulations. The trajectory mapping 
method uses the semi-classical approximation to linear and nonlinear response functions, and 
calculates spectra from trajectories of the system's transition frequencies and transition dipole 
moments. It rests on identifying dynamical variables important to the problem, treating the 
dynamics of these variables stochastically, and then generating correlated trajectories of 
spectroscopic quantities by mapping from the dynamical variables. This approach allows one to 
describe non-Gaussian dynamics, correlated dynamics between variables of the system, and 
nonlinear relationships between spectroscopic variables of the system and the bath such as 
non-Condon effects. We illustrate the approach by applying it to three examples that are often not 
adequately treated by existing analytical models - the non-Condon effect in the nonlinear infrared 
spectra of water, non-Gaussian dynamics inherent to strongly hydrogen bonded systems, and 
chemical exchange processes in barrier crossing reactions. The methods described are generally 
applicable to nonlinear spectroscopy throughout the optical, infrared and terahertz regions. (C) 
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