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The SMILES observations of mesospheric ozone during the solar eclipse
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Solar eclipse temporally reduces the amount of solar radiation, providing an opportunity to verify the ozone photochem-
istry under changing solar radiation. During the longest annular solar eclipse in this millennium occurred on 15 January 2010,
Superconducting Submillimeter-Wave Limb-Emission Sounder (SMILES) successfully captured increased ozone mostly in the
mesosphere with a decrease in solar illuminations. The ozone increment shows altitude dependence in the mesosphere. Using
an atmospheric chemistry box model, it is found that the dependence results from the difference in chemical reaction rates to
the solar radiation change. The model also predicts the difference in the ozone concentration evolution between the sunlight
decreasing and increasing phases, although SMILES observation does not resolve the difference.
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