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The solar wind is a supersonic plasma flow streamed from the solar corona. The acceleration of the solar wind mainly
occurs in the outer corona at heliocentric distances of about 5 ‒ 20 solar radii, where the coronal heating by magnetohydro-
dynamic waves and the wave-induced magnetic pressure are thought to play major roles in the acceleration. The mechanisms
have not been fully confirmed by observations because the acceleration region is too close to the Sun to be observed by
in-situ probes.

The radio occultation observation covers the acceleration region fully and can obtain the large-scale process of the plasma
complementary to in-situ observation. JAXA’s Venus orbiter Akatsuki conducted the radio occultation observations on the
opposite side of the sun as seen from the Earth. Key physical processes in the acceleration region can be observed with radio
occultation. Coronal plasma traversing the ray path disturbs radio waves’ amplitudes and frequency, from which we can
derive physical parameters such as the flow speed and waves’ amplitudes. We can derive roughly three types of physical
quantities from the radio occultation data.

First, the radial velocity and the turbulence characteristics (power-law exponent, axial ratio, and inner scale) were retrieved
from the intensity scintillation time-series by fitting a theoretical spectrum to the observed power spectra. In the radial
distribution of the derived solar wind velocity, fast winds originating from regions near a coronal hole and slow winds
from other regions were identified. Second, by applying wavelet analysis to the frequency time-series data, we can detect
quasi-periodic fluctuations (QPC) that are thought to represent acoustic waves and quantify the amplitude, the period, and
the coherence time of each wave event. The density amplitude and the wave energy flux were estimated following Miyamoto
et al. (2014). Finally, we can derive the magnetic field’s variations from circular-polarization data. Faraday rotation of a
linearly polarized electromagnetic signal is the result of the magnetized plasma. Transmitted signals include the dual-circular
polarization, and we can derive the Faraday rotation caused by magnetic fields variations from the phase shift between right
and left circular polarization. We analyzed data taken by radio occultation observations using Akatsuki’s radio waves during
the superior conjunction periods in 2011, 2016, 2018, and 2021. Especially in 2021 campaign, Akatsuki and ESA’s spacecraft
BepiColombo had solar superior conjunction almost simultaneously in March. Both spacecraft continuously monitored
the solar wind with radio occultation during this period. Furthermore, simultaneous measurements using BepiColombo
and Akatsuki were conducted to observe the same stream of the solar wind on March 13-14. We will also conduct the
cross-correlation analysis between the Akatsuki and BepiColombo’s signals to derive the flow speed.


