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Periodic Solar Wind Structure Over Half A Century
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When observing distant (small angular size) radio sources, fluctuations in radio intensity occur due to radio wave scattering
caused by the solar wind plasma. This phenomenon, known as interplanetary scintillation (IPS), contains information about
the velocity and electron density fluctuations of the solar wind plasma, making it a valuable tool for remote sensing of the
solar wind.

At Nagoya University, the construction of antennas for IPS observation began in the late 1960s, and in 1973, a multi-
station IPS observation system operating at a frequency of 70 MHz (located in Toyokawa, Fuji, and Sugadaira) started
regular observations. Although the observations at that time were limited to a small number of radio sources, the advantage
of multi-site observations allowed for the determination of solar wind velocity. The data obtained during that period have
been integrated with the data from the University of California, San Diego (UCSD), which conducted similar multi-station
IPS observations, and are now available through the Institute for Space-Earth Environmental Research (ISEE) at Nagoya
University.

Currently, by performing tomographic analysis of IPS observation data, we have successfully reduced the line-of-sight
(LOS) integration effect, a limitation of IPS observations, and have derived the global velocity distribution of the solar
wind. This analysis enables the reconstruction of the solar wind structure in quiet periods (i.e., co-rotating structures). For
tomographic analysis to be effective, sufficient overlap of LOSs is necessary, and through the integration of data from Nagoya
University and UCSD, we have successfully reconstructed the solar wind structure, even though it is almost confined to the
northern hemisphere and limited to certain periods. Nevertheless, by plotting the long-term variation of the latitudinal solar
wind structure, a clear dependence on the solar cycle was confirmed.  Also, these results are smoothly connected to the
results of 327 MHz IPS observations from the 1980s onwards.

In this presentation, we will report on the variations in the large-scale structure of the solar wind over the past half-century,
including the newly conducted reconstruction of the solar wind structure during the 70 MHz era. Additionally, we will discuss
the distribution of solar wind sources on the photosphere, which we have identified through Potential Field Source Surface
(PFSS) analysis using photospheric magnetic field observations from the Kitt Peak Solar Observatory, which began in 1975.
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