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Optical activity emergence induced by circularly polarized Lyman-a irradiation
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Polarized quantum radiation (circularly polarized photons and spin-polarized leptons) in the space
environment is thought to be one of the most likely causes of the excess mirror-isomer ratios of terrestrial
bioorganic molecules. A cosmogenic scenario has attracted attention, which proposes that these polarized
radiation fields induce new optical activity in organic molecules produced in the interstellar environment,
leading to the mirror-image isomer ratio excess [1]. The circularly polarized photon irradiation fields are
assumed to be the magnetic field-aligned dust scattering in massive star-forming regions, synchrotron
radiation or gamma-ray bursts from neutron stars with strong magnetic fields, and so on. In this study, we
focused on the hydrogen Lyman-o wavelength of 121.6 nm, where strong emission lines are observed in
star-forming regions. To verify this, we irradiated amino acids and their metal complexes with left- and
right-handed circularly polarized light at the same wavelength in the UVSOR BL1U at the Institute for
Molecular Science and we found the appearance of new optical activity. In addition, we have also
examined the effect of applying a magnetic field to the sample to see the effect of the magnetic field in
interstellar space.
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