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Antofagasta, Chile

Abstract. The exquisite Gaia data offer a new way to detect ultra-cool
dwarfs (UCDs) at the stellar / substellar transition. Their spectroscopic
follow-up permits constraining their properties, such as their spectral
types and their peculiarities. Using atmosphere models, we can retrieve
their characteristics. It also allows us to verify how well the atmosphere
models reproduce UCD near-infrared spectra.
We retrieved the atmospheric properties of a homogeneous set of low-
resolution near-infrared spectra from objects across the star/brown dwarf
boundary, using four different atmosphere models. When comparing the
parameters obtained from various models, we identify systematic dis-
crepancies. Effective temperatures follow previously derived Teff– spec-
tral types relations, but gravity and metallicity determinations are not
very robust. Radii of the UCDs become accessible thanks to Gaia-derived
distances, and are on average smaller than what was expected from evo-
lutionary models.
We observe that atmospheric models still struggle reproducing the near-
infrared pseudo-continuum of ultra-cool dwarfs, particularly at the M/L
transition. It is likely due to the apparition of dust and clouds in the
atmospheres, which modeling prescription still have to be improved. In-
troducing an ad-hoc correction enhances the fit quality, yet yields non-
physical results.
Given the differences between models, we conclude that properties of
UCDs derived from the near- infrared must be taken with care. Ultra-
cool dwarf photospheres regulate their cooling and have an impact on
evolutionary models, and a revised description would improve our un-
derstanding of these objects.
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