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Interplanetary scintillation observation and predictability of coronal mass ejec-
tions in May 2024
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(Unstitute for Space-Earth Environmental Research, Nagoya University, (?National Institute of Information and Communi-
cations Technology (NICT)

Coronal mass ejections (CMEs) cause various disturbances in the solar-terrestrial system. However, their propagation in
interplanetary space has not been understood well. In early May 2024, multiple CMEs were generated and some of them
arrived at the Earth, that caused severe solar-terrestrial storms. We have investigated these CMEs using the Interplanetary
scintillation (IPS) observations. The IPS is a radio scattering phenomenon generated by the disturbances in the solar wind.
IPS observation has been one of the most important tools for observing CMEs propagating in interplanetary space. The
Institute for Space and Earth Environmental Research (ISEE), Nagoya University has observed IPS at 327 MHz using an ob-
servation system consist of three large radio telescopes. We found that an increasing number of large-amplitude IPS responses
on 10 May, just before the shock arrival at the Earth. Large-amplitude IPS responses were detected especially in the line of
sight in the direction of large solar separation angles, where the ICME:s of interest supposed to be located. Enhancements on
IPS responses can be associated with the high-density region where the fast-propagating ICMEs pile up the background solar
wind.

The propagation of CMEs observed during this period have been reproduced using the magnetohydrodynamic simulations
(SUSANOO-CME). The results suggest that multiple CMEs were generated in a short period of time in the inner heliosphere,
forming a dense region with multiple CME-CME interactions. These high-density regions are considered to scatter radio
waves significantly and can explain the enhanced IPS response. These results suggest that IPS observations are effective
in predicting the time of arrival of the complex CMEs observed in this study. On the other hand, the line of sight of the
observed IPS responses were located ahead of the high-density region suggested by the simulation. This discrepancy could
be explained by some possibilities, for example, (1) small-scale CMEs that are not included in the magnetohydrodynamic
simulations preceded the interplanetary space, (2) the actual CMEs may have been more pushed in the direction of travel than
the spheromak used in the modelling, (3) CME propagation could not be reproduced correctly due to poor model accuracy of
the background solar wind.
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