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Revealing the universality of the widths of the star-forming filaments
using machine learning
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This project aimed to develop a machine-learning approach for reconstructing Herschel-like H. column-density
maps from molecular-line data, with the ultimate goal of providing a common observational basis for testing the
universality of filament widths in star-forming regions. Previous studies showed that filament widths measured from
different molecular tracers can differ significantly, indicating that tracer-dependent observational biases must be removed
before comparing filament widths across environments. In this project, we improved the prediction of high-column-
density filamentary structures by incorporating dense-gas tracers, including HCO*, H*CO", and HCN, in addition to CO
isotopologue data. Applying an Extra Trees Regressor to the B211/B213 filament in Taurus, we confirmed that the
inclusion of dense-gas information substantially improves the reconstruction of the filamentary H. column-density
structure compared with models using only CO isotopologues. This result is being prepared for publication as Shimajiri
et al. 2026. As a related outcome, we also demonstrated that dust temperature can be predicted from molecular-line data
using machine learning; this work was published as Dougome, Shimajiri et al. 2026 in The Astrophysical Journal. Together,
these results demonstrate the potential of machine learning to infer physical quantities that are difficult to obtain directly

from conventional observations.
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