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High-resolution FTIR spectroscopy of trisulfane HSSSH: a candidate for detecting parity
violation in chiral molecules
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According to traditional quantum chemistry involving only the electromagnetic force the ground
state energies of the enantiomers of chiral molecules as well as the energies of equivalent excited
quantum states are exactly identical by symmetry. When the parity violating weak "nuclear" force
causing beta-decay is included in the "electroweak quantum chemistry", one predicts an energy
difference ΔpvE0 between the ground states of enantiomers and a corresponding reaction enthalpy
ΔpvH0

Θ for the stereomutation reaction converting P and M enantiomers in the case of axially chiral
molecules, [1, 2]:

P = M         ΔpvH0
Θ = E0(M) - E0(P) = NAΔpvE0       (1)

We report the �first successful high-resolution analyses of the Fourier transform infrared (FTIR)
spectrum of trisulfane. A band centered at 861.0292 cm-1 can be assigned unambiguously to the
chiral trans conformer by means of ground state combination differences in comparison with
known rotational spectra. A second band near 864.698 cm-1 is tentatively assigned to the cis
conformer by comparison with theory. The results are discussed in relation to their importance for
experimental attempts to measure the parity violating energy difference ΔpvE between the ground
states of enantiomers of chiral molecules, [3, 4].
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