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Abstract

LExposing molecules to ultrashort pulses results typically in a coherent population of several and 

even many electronic states. This triggers complex ultrafast dynamics in which both the electron 

and nuclear motions are strongly coupled and leads to a redistribution of the charge within the 

system. In this talk, fully quantum simulations of ultrafast charge dynamics initiated by both 

ionization and excitation of polyatomic molecules will be presented, and the possibility to trace 

these dynamics by attosecond transient-absorption spectroscopy will be discussed. Examples of 

decoherence and revival of coherence will be shown, as well as of the transfer of electronic 

coherence through conical intersections. The possibility for a laser control of the electron-

coherence time and the effect of optical cavity will also be discussed.
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