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ABSTRACT

Solar flares are an explosive event that suddenly releases a large amount of 
accumulated energy in the magnetized solar atmosphere in the form of electromagnetic 
radiation and high-energy particles. An enormous impact of flares on our lives 
includes radiation exposure of astronauts and flight attendants, satellite malfunctions, 
and radio communication failures. Many studies have been done to better understand 
the flare trigger mechanism with expectations that such socio-economic losses may be 
reduced if a reliable flare prediction is made. However, flare prediction is still very 
difficult and challenging. This talk will introduce our recent statistical analysis [1] to 
find any significant difference of temporal fractal properties between flaring sunspots 
and flare-quiet sunspots. More specifically, the detrended fluctuation analysis [2,3] is 
used to determine the scaling exponent from time series of various sunspot magnetic 
field parameters for a total of 236 sunspot samples (i.e., 118 flaring sunspots and 118 
flare-quiet sunspots). As a result, we find that scaling exponents of some sunspot 
magnetic parameters show a statistically significant difference between flaring and 
flare-quiet sunspots. In addition, it is found that sunspot magnetic parameter time 
series under consideration of this study are mostly non-stationary. This study suggests 
that various methods of time series analysis will help us to find out a useful measure 
for the prediction of flaring activity.
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