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Ortho-to-para Ratio of Water Photodesorbed from Ice at 10 K

oTetsuya Hama®, Akira Kouchi®, Naoki Watanabe®
! Institute of Low Temperature Science, Hokkaido University, Sapporo 060-0819, Japan.

[Abstract] H,O exists in two nuclear spin isomers, ortho and para. Although ortho states
have a nuclear spin statistical weight three times that of the para states at room temperature,
astronomical observations have found gaseous H,O with a ortho-to-para ratio (OPR) of less
than three. The anomalously low OPRs have been used to determine the formation
temperature (< 50 K) of ice on cold interstellar dust. However, this approach assumes that the
OPR of H,0 desorbed from ice is related to the ice formation temperature on the dust. Here,
we report that gaseous H,O photodesorbed from ice at 10 K shows a statistical OPR of 3,
even when the ice is produced in situ by hydrogenation of O,, a known formation process of
interstellar water. This invalidates the assumed relation between OPR and temperature.
Therefore, another explanation for the low OPRs in astronomical objects must be needed.
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