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We theoretically investigate the photon-echo spectroscopy for a model [ 1] which involves the coupled (¢) quantum dynamics of an electron and
a nucleus. This model serves to illustrate the limiting cases of an adiabatic and a diabatic motion [2]. In the first case, an interpretation of the

Pl_;;kusltiﬂcﬁ;?ﬁéhﬂrﬁg two-dimensional (2D) spectra using the Born-Oppenheimer (BO) approximation is feasable. It is then possible to identify pure vibrational
THEORETISCHE CHEMIE & coherences 1n fixed electronic states. For the case of strong non-adiabatic coupling, 1.e., a diabatic motion, the 2D-spectra reveal a complicated

structure which is related to the breakdown of the BO-approximation. The spectra are then dominated by vibronic coherences.
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Vibrational coherences in fixed electronic states can be 1dentified if the Born-Oppenheimer approximation is
valid. This 1s no longer possible in the case of strong non-adiabatic coupling.

Contributions to 2D spectrum
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