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Enantio-selection by ultrafast control of molecular motion
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Two enantiomers possess structures that are mirror-images to each other.

Their rotational and vibrational energy levels are identical, and thus they cannot be distinguished.

However, the directionality in three-dimensional space of them shows clear difference to each
other. In an ordinally gas-phase condition, such directionality is smeared out by an ensemble
average, while information pertinent to chirality can be kept when all the molecules rotate
coherently. In the present study, we have succeeded in clearly capturing enantio-selective
ultrafast molecular rotational dynamics for the first time, by adopting coherent control of
molecular rotation and ion-imaging observation of molecular orientation with high-spatiotemporal
resolution.
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