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Emergence of chirality via photoionization of helical molecular
orbital by circularly polarized l|ight
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[Abstract] Understanding the origin of handedness of biological molecules is an important
step toward elucidating the origin of life. Recently, photoelectron circular dichroism (PECD)
has been proposed as a separation mechanism of racemate in universe; upon one-photon
ionization by circularly polarized light, the recoil momentum of chiral molecular ion is
opposite for each enantiomer. However, this theory assumed the pre-existence of chiral
molecules. Here, we show that some achiral molecules can exhibit PECD. The definition of
chiral molecules is the lack of rotoreflection symmetry S,. We examined all S, symmetries
and found that a pair of helical orbitals of the en symmetry of the Ss, and Dang and the e
symmetries of Cpy, including C.y, and Tg point groups can show PECD through the
entanglement between orbital helicity and the photoelectron direction. The magnitude of this
effect was illustrated by the calculations for simple interstellar molecules CO, NH3, CH,CCHy,
and C(CHz)a.
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