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Laboratory study for understanding the meaning of the nuclear-spin temperature
of water in interstellar clouds, protoplanetary disks, and comets
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The nuclear-spin temperature of gaseous water (H20) in space have been used
to study the past formation temperature of H20 ice on interstellar dust. However, the relation
between the formation temperature of H20 ice on the dust surface and the nuclear-spin temperature of

gaseous H20 desorbed from the ice has yet to be explored experimentally. In this study, we report
that the nuclear-spin temperature of gaseous H20 desorbed from ice at 10 K shows the
high-temperature limit (> 50 K), even when the ice is produced in situ by hydrogenation of 02, a
known formation process of interstellar H20 ice. This indicates that the nuclear-spin temperature of
gaseous H20 in space cannot be used to deduce the past formation temperature of H20 ice on dust.
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