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Are findings in high-energy physics of any importance in molecular spectroscopy ? The answer is clearly ‘yes’. Energies of enantiomers
were considered as exactly equal in an achiral environment, e.g. the gas phase. Today, however, it is well known that this is not valid.
The violation of mirror-image symmetry (suggested theoretically and confirmed experimentally in 1956/57)a was established in the field
of nuclear, high-energy, and atomic physics since then, and it is also the cause for a non-zero energy difference between enantiomers.
We expect today that the violation of mirror-image symmetry (parity violation) influences chemistry of chiral molecules as well as their
spectroscopy.b Progress has been made in the quantitative theoretical prediction of possible spectroscopic signatures of molecular parity
violation. The experimental confirmation of parity violation in chiral molecules is, however, still open. Theoretical studies are helpful
for the planning and important for a detailed analysis of rovibrational and tunneling spectra of chiral molecules.
We report results on frequency shifts in rotational, vibrational and tunneling spectra of some selected chiral molecules which are studied
in our group.c If time permits, we shall also discuss critically some recent claims of experimental observations of molecular parity
violation in condensed phase systems.d
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