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The Superconducting Submillimeter-Wave Limb-Emission Sounder (SMILES) had made
high-sensitivity measurements in the middle atmosphere. On the basis of the SMILES data for ozone and
other minor species which are critical to ozone budget, we have clarified the space-time variations with
unprecedented precision. By comparing the SMILES data with existing observations we found ozonesonde
measurements could have a bias due to the response-time problem. Using outputs from chemistry transport
models nudged with the real atmospheric analysis data, we found the ozone diurnal variation that had not
been observed clearly by the former satellite observations. We clarified chemical processes of ozone
destruction in the polar vortex using the SMILES data and the chemistry transport model outputs of minor
species in the northern winter hemisphere.
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