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Molecular quantum dynamics, the primary processes of molecules in motion, provide the
foundation of all chemical processes, covering combustion as an early and still today important
use of chemistry by mankind, the chemistry of planetary atmospheres and of interstellar space, of
large scale industrial syntheses, catalysis, and also of the microscopic biomolecular processes in
the chemistry of life, its persistence and evolution. Spectroscopy with either high frequency or
with high time resolution, possibly also with an uncertainty principle limited combination of both,
provides the most powerful experimental techniques to study such processes [1-4]. In the lecture
we shall provide a tour d’horizon of selected results from five decades of our research with
examples such as mode selective intramolecular vibrational energy flow [4-6] and laser chemistry,
hydrogen bond dissociation dynamics and rearrangement tunnelling [7-10], as well as
stereomutation tunnelling reactions, including quasiadiabatic channel above barrier tunnelling
[11,12]. We shall briefly address, how the concepts of approximate symmetries and symmetry
breakings allow for deriving from spectra and for understanding fundamental primary processes
covering 42 orders of magnitude in time between yoctoseconds and exaseconds [13]and give a
short summary of the current status of parity violation in chiral molecules[14-15]. We conclude
with the example of the ‘molecular quantum chameleon’ spectra and dynamics
[15-16]demonstrating the fundamental limitations of classical molecular dynamics, and with a
hypothesis on a molecular theory of thought and the question of free will ([17] and refs. cited).
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