
032 I   Scientific Highlights

The maximum energy up to which electrons are 
accelerated in microflares is not well understood. While 
microflares frequently show softer/steeper spectra than 
regular flares [1], some also show spectra comparable 
to the hardest/flattest flare spectra. Because of the rather 
short durations of non-thermal HXR microflares (typically 
< 1 minutes [2]), a large effective area is essential for the 
detection of high-energy photons from microflares. The 
Wide-band All-sky Monitor (WAM [3,4]), which is a 
part of the Hard X-ray Detector (HXD [5]) onboard the 
Suzaku satellite [6], is a HXR and γ-ray all-sky monitor 
with the highest effective area among the instruments 
presently observing the Sun. We reported on hard X-ray 
spectroscopy of solar microflares observed by Suzaku/
WAM and by the Reuven Ramaty High Energy Solar 
Spectroscopic Imager (RHESSI) [7].

The WAM solar flare list contains 6 GOES B-class 
microflares that were simultaneously observed by 
RHESSI between the launch of Suzaku in July 2005 
and March 2010. At 100 keV, the detected WAM fluxes 
are more than ~20 times below the typical RHESSI 
instrumental background count rates (An example of 
WAM and RHESSI joint spectrum is shown in Fig. 
1). The RHESSI and WAM non-thermal spectra are in 
good agreement with a single power-law with photon 
spectral indices between 3.3 and 4.5. In a second step, 
we also searched the RHESSI microflare list for events 
that should be detectable by WAM assuming the non-
thermal power-law emission seen by RHESSI extends 
to > 50 keV. From the 12 detectable events between July 
2005 and February 2007, 11 were indeed seen by WAM. 
This shows that microflares, similar to regular flares, can 
accelerate electrons to energies up to at least 100 keV.
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RHESSI detectors:
    1, 3, 4, 5, 6, 7 and 9

WAM and RHESSI joint spectrum of an example of 
the microflares in this research. The black line with the 
errorbars and magenta points are RHESSI and WAM 
data, respectively. The gray curve gives the RHESSI 
background spectrum, and the brown line gives the 
WAM background. The red curve and blue line are 
thermal bremsstrahlung and non-thermal power-law 
components obtained by fitting the RHESSI data.

Figure 1:
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