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Analysis of interplanetary scintillation observed at 327 MHz by spectral fitting
and its results

#Rikuto Nagashima!-?), Kazumasa IWAI?), Ken’ichi FUJIKI?), Shota CHIBA?

(1Nagoya University, ZInstitute for Space-Earth Environmental Research

The Sun constantly emits a stream of plasma known as the solar wind, which acts as a background field that transports the
effects of solar activity to Earth. Therefore, understanding the solar wind is an important factor in improving the accuracy
of space weather forecasts. The speed of the solar wind can be measured remotely from the ground by observing how radio
waves emitted from compact radio sources scatter within the solar wind. This technique is called interplanetary scintillation
(IPS) observation.

Currently, Nagoya University is conducting IPS observations of the solar wind using up to three radio telescopes, and the
solar wind speed is derived by cross-correlating the data from multiple stations. With this technique, it is possible to accurately
measure the speed of the solar wind when a clear correlation is obtained across the antenna baselines. On the other hand, it
is thought that the speed of the solar wind can be estimated even from the observation data of a single-station observation,
in which case the speed is calculated as a parameter of spectral fitting. In single-station analysis, fitting is performed using
a theoretical model that assumes a single velocity distribution along the line of sight. However, when multiple velocity
distributions exist along the line of sight, the shape of the spectrum itself is affected, and it has been pointed out that the
accuracy of velocity analysis may be lower than that of multi-station observations (e.g., Chang et al., 2019). The velocity
derived from single-station observations is effective even when correlations cannot be obtained between multiple stations, so
enabling single-station analysis will make it possible to supplement data that was previously missing due to the inability to
obtain correlations regarding the velocity of the solar wind.

In this study, we successfully derived the solar wind velocity by performing spectral fitting on data from the antenna
(SWIFT) installed in Toyokawa City, Aichi Prefecture, based on the techniques used in previous studies (e.g., Mejia et al.,
2015). The derived velocities showed good agreement with those from multiple-station observations within the uncertainty
range, particularly for the data from 3C273 in September 2019 and 3C48 in June 2024. However, there were also some
cases where the derived velocities did not match the multiple-station observations, such as for 3C147 in July 2022, where
the derived velocity was approximately 200 km/s faster than that from multiple-station observations. The accuracy of the
derived velocity requires further validation by comparing it with satellite in-situ observation data, and by combining it with
velocity data derived from ISEE multi-point observations using cross-correlation, it will be possible to compare the accuracy
of velocity analysis using single-station and multi-station observations.
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