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Statistical study of active-region microflares observed with
Hinode/XRT
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The solar corona, the most outer atmosphere of the sun, is very hot (" 1 MK) compared with the solar
surface (76,000 K) in spite that the energy source is nuclear fusion taking place in the deep layer inside
the sun. This is one of the unsolved major problems of solar physics, and is also closely related with the
problem of the solar wind acceleration. Small solar flare such as ‘microflare’ and ‘nanoflare’ is one
of the candidates of the heating mechanism of the solar corona. Since 1980s, many observational studies
of microflares have been done in various wavelengths such as hard X-rays, soft X-rays, and EUVs. Soft
X-ray observation is the most important among them because it can detect emissions from a high
temperature (a few MK) plasma might be created by microflares. The first statistical study of soft X-ray
microflares was done as a result of observations with Soft X-ray Telescope (SXT) onboard Yohkoh
(Shimizu 1995, hereafter S95). The results showed that the frequency distribution of flare energy was
represented by a single power-law (dN/dE = A x E'®; N: number of events, E: energy of events, A and «:
constants) in the energy range of 1 0?7 - 10?° with aof 1.5-1.6. It was concluded that the total energy
supplied by microflares is not enough to maintain the temperature of the active-region corona even if this
distribution can be extended to the lower energy range.

In order to investigate the frequency distribution in the energy range below 10?7 erg, we analyzed
high-cadence (3-6 sec) and high-resolution (1.03 arcsec/pixel) soft X-ray images taken with the X-Ray
Telescope (XRT) onboard Hinode. The same active region was observed with four different filters
repeatedly and the total observing time is 45 -90 minutes for one filter. More than 10,000 events in total
were automatically detected in the light curves of 4 x 4-pixel-binned XRT images. The frequency
distribution was represented by a power-law in the energy range of about 10%%°-10%"° erg. The shape of
the distribution is similar to S95. However, the power-law index is different. Our result is about 2.2-2.6,
larger than 2 though that of S95 is smaller than 2. This is a new finding for active-region microflares. Next,
we compared the total energy loss rate and the total energy input rate by microflares detected in this
analysis. It was found that the total energy input rate is much smaller than the total energy loss rate.
However, there is a possibility if this distribution with the same power-law index extends to the smaller
energy range because the power-law index ais larger than 2 in our study. Actually if the same distribution
extends of ~ 10?2 erg, then such smaller events can have enough energy to explain the active-region
coronal heating.
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