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Water Vapor in Molecular Clouds
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Abstract. During 5.5 years of highly successful operations, the Submillimeter Wave Astronomy
Satellite (SWAS) surveyed more than 300 distinct sources (and more than 6800 lines-of-sight)
within our Galaxy. Ground-state (110—1o1) ortho-H2O emission, and in some cases absorption,
was observed toward most of these sources. However, addressing the question of where the
gaseous water resides within molecular clouds and at what abundance has required a more
detailed examination of the HyO data along with corollary ground-based molecular line data. We
present the results of a combined SWAS and Five College Radio Astronomy Observatory study
of several molecular cloud regions. This study suggests that gaseous H2O is largely restricted
to a thin layer of gas — a few magnitudes of visual extinction, Ay, thick — near the cloud
surface. Within 1-2 Ay of the cloud surface H2O is photodestroyed by ambient UV photons
that permeate the interstellar medium, and inward of this gaseous H2O layer, most of the water
is in the form of H2O-ice on grain surfaces.
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