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Diffuse interstellar bands (DIBs) still remain the longest standing unsolved problem in spectroscopy and
astrochemistry, although several hundreds of DIBs have been already detected. One of the best approaches to identify
carrier molecules of DIBs is a measurement of DIB candidate molecule produced in the laboratory to compare its
absorption spectrum with an astronomically observed DIB spectrum. Large organic molecules in a gas phase are potential
DIB candidate molecules. In this work, a Cavity Ring Down (CRD) spectrometer system was developed to observe the
thiophenoxy radical CsHsS and the phenoxy radical C¢HsO.

As the first step, the thiophenoxy radical was observed in the discharge of thiophenol CsHsSH. The wavelength and
rotational profile of the B 2A, < X 2B, electronic transition of the thiophenoxy radical was measured. Comparison studies
of the thiophenoxy radical were made with known DIB. As the next step, we observed the same electronic transition of the
phenoxy radical C¢HsO in a discharge of anisole and helium. The five broad and asymmetric peaks making a progression
of ~500 cm™! were detected in the 5500-6450 A region. The progression was assigned to the 6a mode, and the broad and
asymmetric peak profiles were accounted for by the sequences of the 10b mode. Although the peaks did not agree with the
reported DIBs, the upper limit of the column density for the phenoxy radical in the diffuse interstellar clouds toward HD
204827 was evaluated to be 4 x 10'* cm 2. Therefore the most fundamental aromatic radicals, the thiophenoxy and
phenoxy radicals, could not explain DIBs observed at present. The present results can suggest future directions for DIBs

identification.




