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Motion of the source region of the type-II solar radio burst in HF frequency range
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Coronal Mass Ejections (CMEs) are phenomena ejecting large plasma masses into interplanetary space due to eruptive
activities. Type II solar radio bursts (SRB II) are non-thermal emissions generated by energetic electrons produced by shock
waves in front of CMEs. Since the emission frequency of SRB II is determined by the local plasma frequency, the speed of
CME:s can be estimated from the frequency drift of SRB II by referring to the coronal plasma density model. Since CNEs
have a significant impact on the space environment around the Earth, accurate prediction of the speed and the height of CMEs
using the frequency-time variation of SRBs is the key to preventing space disasters.

In this study, we used the HF-band monitor [15-40 MHz; Kumamoto+. 2011] operated by Tohoku Univ. at the litate
observatory in Fukushima prefecture. We analyzed the SRB II event observed on June 13, 2022, associated with a CME
observed at 03:12 UT. The fundamental and harmonic lanes appeared in the spectra from 03:25 to 03:34 UT, and the frequency
drift rate changed from -7.5 x 10™-3 MHz/s to -1.18 x 10"-2 MHz/s around 03:29 UT. The source speed between 03:26:10
and 03:28:00 UT was estimated to be about 200 km/s from the Baumbach-Allen model [Baumbach, 1938; Allen, 1947], and
about 295 km/s from the 10-fold version of that model, in good agreement with 195 km/s estimated form SOHO/LASCO
C2 images (03:24-03:36 UT). On the other hand, the estimated speed using the same density models was increased to 354-
522 km/s during 03:28:20-03:34:20 UT. Although the acceleration of CME could explain this result, we need to consider
the acceleration mechanism capable of explaining the time scale of the change of the drift rate. Another possibility is the
propagation of the CME across two different density regions. Assuming that the CME moved at a constant speed during the
event, we estimated that the observed spectra could be explained by a CME moving at 247 km/s from a region whose density
is the 2.82-fold Baumbach-Allen model to a region whose spatial density gradient is different from those of the adjacent
region. The spatial variations of the density gradient or magnetic field structure related to the presence of a corona hole near
the CME may support this hypothesis.
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