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Direct estimation of the reaction rate constant of CIO + HO, — HOCI + O, by SMILES
observation
(Tokyo Institute of Technology?, National Institute of Information and Communications Technology®)
Kouta Kuribayashi®, Hideo Sagawa”, Tomohiro Sato®, Yasuko Kasai®

Hypochlorous acid, HOCI plays an important role to link the odd CIOx and the odd HOx in the
atmospheric chemistry with the reaction:

CIO + HO; — HOCI + O, (R1)
Quantitative understanding of the rate constant of the reaction (R1) is essential to estimate the budget
of the ozone loss in the mid-latitude region because of a view point of its rate controlling role in the
ozone depletion chemistry. Reassessment of the reaction rate constant was pointed out from
MIPAS/Envisat observations (von Clarmann et al., 2011) and balloon-borne observations (Kovalenko
et al., 2007). Several laboratory studies had been reported, although the reaction rate constants have
large uncertainties and large discrepancies (Hickson et al., 2007; Stimpe et al., 1979).
A new high-sensitive remote sensing technology named Superconducting SubMillimeter-wave
Limb-Emission Sounder (SMILES) on the International Space Station (ISS) had observed diurnal
variations of HOCI in the upper stratosphere/lower mesosphere (US/LM) region for the first time. CIO
and HO, were also observed simultaneously with HOCI. We estimated the time period in which the
reaction (R1) becomes dominant in the CIOy diurnal chemistry in US/LM. The reaction rate constant
was directly estimated from SMILES observation. The estimated reaction rate constant represented
well the increase of [HOCI] amount.
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