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Studies on solar activity and its influence on Earth®s environment using data
over a century
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The data of sunspot group areas accumulated over 140 years were
statistically analyzed. If the distribution function of sunspot areas is a power-law distribution,
extremely large sunspots may appear if we wait long enough. However, the data to date already show a

decline of the distribution faster than a power-law distribution. In other words, no matter how
long we wait, no super giant sunspots will appear. A similar analysis was performed for X-ray
observations of solar flares over a 40-year period and visible flare observations of solar-like
stars. In both cases, we can conclude that the distribution functions decrease faster than the
power-law distribution at high energies. Namely, there is an upper limit to the sizes of solar
flares and stellar superflares.
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