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Cloud Formation Seen in the Spectra of
Cool Objects—From Red Giants to
Brown Dwarfs

Takashi Tsuj1
Institute of Astronomy, University of Tokyo,
2-21-1 Osawa, Mitaka, Tokyo 181-0015, Ja-

pan

Abstract: Spectra of cool objects such as red (super)
giants and brown dwarfs are not yet well understood
compared to those of hotter stars. Moreover, we find
that a well established classical method such as the
curve-of-growth method fails in red giants. A noticia-
ble unexpected finding is that water vapor was ob-
served in the spectra of K giant stars. Does this mean
the presence of water vapor in the form of clouds? In
the cooler brown dwarfs, the observed data can be un-
derstood not by the presence of dust but only if the
dust exists in the form of thin dust clouds. The spectra
and colors of L and T dwarfs can be understood con-
sistently by our Unified Cloudy Models (UCM) asum-
ing that the thickness of the clouds differs in diffent
objects. But the reason why the thickness of the clouds
differs in different objects remains unknown. So far,
we assumed that stellar atmospheres are always clear
without clouds, but it seems that recent observations
of brown dwarfs as well as of red (super) giants pro-
vide some clues for investigating the cloud formation
in cool objects.
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