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Solar wind speed measurements with interplanetary scintillation: Comparison between
spectral fitting and cross correlation methods
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The cross correlation analysis has been employed at the Solar-Terrestrial Environment Laboratory (STEL) of Nagoya Univer
sity to determine the solar wind speed from interplanetary scintillation (IPS) observations. This method provides speed estimate
as reliable as in situ measurements. However, it requires simultaneous data collection at multi stations with high precision tim
synchronization. There is another method to determine the solar wind speed from IPS observations without such a multi-statio
system; i.e. the power spectrum of IPS allow determination of the solar wind speed from IPS by fitting a theoretical model to
observations. This method is useful since single-station IPS measurements at a given frequency are sufficient for it. Although |
was demonstrated from a past study that solar wind speeds derived with the spectral fitting method are in good agreement wi
those with the cross correlation method, it is necessary to compare between them repeatedly and extensively in order to confir
the reliability of the spectral fitting method. In this study, IPS observations collected at Toyokawa (one of the STEL IPS stations)
are analyzed with the spectral fitting method, and obtained speed estimates are compared with those from the cross correlati
analysis. Here, | use IPS data collected for a strong source 3C273 in 2012, and two kinds of the theoretical model; thin-scree
model and spherically symmetric distribution model, where weak scattering condition is assumed. | examine dependence c
discrepancies between spectral fitting and cross correlation methods on various factors such as models, free parameters, s
elongation, and scintillation level. As result, it is found that speeds from the spectral fitting method generally agree with those
from the cross correlation method, and the best correlation is obtained when the thin screen model with free parameters includir
the axial ratio and spectral index is used. However, it should be noted that a large scatter exists in the correlation plot betwee
spectral fitting and cross correlation data, and the correlation coefficient is 0.47 even for the best case. Therefore, further exarnr
nation is needed to identify a cause of the large scatter.
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