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Long-term variation of global solar wind structure observed with interplanetary
scintillation
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Radio wave from a compact radio source such as a quasar are scattered by irregularities of electron density. The scatter
waves interfere with each other as they propagate to the Earth producing diffraction patterns on the ground. This phenomenon
called interplanetary scintillation (IPS). The IPS pattern contains the information of solar wind velocities and density fluctuations
passing across a line of sight from an observer to a radio source. The IPS is a useful tool which allows us to measure the sol
wind in three-dimensional space inaccessible to in situ measurements. The IPS observations at Solar-Terrestrial Environme
Laboratory (STELab) were started with frequencies of 69 MHz from 1971 to early 1980s and 327 MHz from 1980 to present.

We present a long-term variation of solar wind structure and its solar cycle dependence by analyzing the STELab-IPS data «
327 MHz from 1980 to 2009. Two-dimensional maps of solar wind velocity distribution on the source surface (2.5 Rs) in each
Carrington rotation are deconvolved by applying computer-assisted tomography technique to reduce the effect of line-of-sigh
integration effect. As a result, dependences of solar wind velocity structure on three solar cycles are clearly detected. Furthermo
the velocity distribution map is converted to density, temperature, magnetic field strength, thermal and dynamic pressures, ar
mass flux distribution maps by using dependences of these parameters on the solar wind velocity derived by fitting in-situ dat
measured in each year.
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