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Study on a possible detection of short-term variations in mesospheric ozone caused by large

solar flares
#Tomoo Nagahama', Akira Mizuno", Taku Nakajima
VISEE, Nagoya Univ.

We report on the short-term variability of mesospheric ozone, which may be due to the radiation of a large solar flare.
The chemical composition of the Earth's atmosphere is affected by a variety of events related to solar activity. The
mesosphere, in particular, is a neutral atmospheric region that is most likely to be affected by solar activity due to its
near-space environment. Among the various solar activities, solar flares are intense bursts of radiation that come from
the release of magnetic energy associated with sunspots, typically within a few minutes to hours. During the event, the
solar X-ray and UV radiation largely varies, which is expected to have an impact on the chemical composition of the
Earth's atmosphere. To assess the impact on the chemical composition, short-term variations of mesospheric ozone
during solar flare effects (SFEs) listed by Observatori de 'Ebre, Spain, were investigated by using the data of a ground-
based millimeter-wave radiometer, which is operated by ISEE, Nagoya University, at Rikubetsu, Hokkaido since 1999,
and we found two possible events (June 4, 2004 and May 5, 2015) of ozone variation in upper stratosphere and lower
mesosphere that may be associated with SFEs. The maximum variability of the ozone was estimated as -4% at 45 km
altitude in June 4, 2004 and +13% at 61 km in May 5, 2015, respectively, and they are about the detection limit of the
measurement. However, to confirm these events, we performed the same analysis using the global AURA/MLS ozone
data (version 4.2) and did not detect any significant variation for either event. This result suggests that a typical large
solar flare of M to X class is unlikely to have a significant impact on the chemical composition of the middle atmosphere.
In the presentation, we report on the detailed characteristics of the temporal variation of mesospheric ozone and solar
X-ray and UV fluxes during the event as well as analysis methods including event selection.
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