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Difference between the Type IV Solar Radio Bursts with and without Zebra Pattern Fine
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It is known that there are various spectral fine structures in type IV solar radio bursts. Since they are thought to be caused b
some inhomogeneities and/or modulations in generation and propagation processes, they can be important sources of informati
on the micro scale plasma processes occurring in the flaring region. Zebra patterns (ZPs) are one of such spectral fine structul
that consist of a number of nearly parallel, drifting, narrowband stripes of enhanced emission. They are usually observed supe
imposed on background type IV continuum. However, not all type IV bursts are accompanied by ZPs, and the time and frequenc
ranges in which ZPs can be seen are rather limited. These facts imply that there are some necessary conditions for generati
ZPs. Although the observed characteristics of ZPs are known well, the conditions that determine generation of ZPs have not bee
understood. In this study, we analyzed both of type IV bursts with and without ZPs, and the flare characteristics associated wit
them.

AMATERAS is a solar radio spectropolarimeter developed by Tohoku University that can observe radio bursts in metric range
with high time and frequency resolutions. From the database of AMATERAS during 2010&amp;#8211;2016, we selected 55
type IV burst events and analyzed them. ZPs were identified in 18 events among them. As a result of analysis, we found that (2
the timing of occurrence of ZPs corresponded to the flare peak time. (2) The location of source regions of ZPs was not depende
on the longitude and the latitude. (3) The polarization characteristics of ZPs were widely dispersed and there was almost n
correlation with the flare characteristics.

In this presentation, we will show these characteristics in detail and compare them with those of the type IV bursts without
ZPs, and will also discuss the conditions for generating ZPs.
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