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Quasi-periodic density fluctuation of the solar corona and its solar activity dependence
studied by radio occultation
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For solar wind generation, the pressure gradient caused by the high temperature of the corona reaching 1 million K is importan
Coronal heating is one of the unresolved problems of space plasma physics. Though various heating mechanisms such as wz
heating and nano-flares have been proposed, confirmation by observational data is insufficient. We can divide this corona heatil
problem into two problems. One is the mechanism that heats plasma rapidly to a high temperature within several thousand ki
from the photosphere to the bottom of the corona, and the other is the mechanism that maintains the high temperature upto
distance of 10 to 20 solar radii. In recent years, information on the physical processes in the lower corona is being obtaine
by optical remote sensing by solar observation satellites. On the other hand, for the solar wind to be accelerated up to sever
hundred km/s as observed, the plasma needs to be continuously heated to somewhat far distances from several to tens solar rz
This region is too dark to investigate by optical observation, and the temperature is too high for in-situ measurements, and thu
the observational data is limited. Radio occultation observation is one of the limited means that can approach this region.

The previous research using the Japanese Venus explorer Akatsuki in 2011 detected quasi-periodic density fluctuations th
are considered to be acoustic waves using radio waves transmitted from the spacecraft and received at the ground station duri
the superior conjunction period, and derived the radial dependence of the energy flux. The quasi-periodic density fluctuation
were considered to have been generated from the nonlinearity of Alfven waves that originate from the photosphere. At the sam
time, from the comparison with the solar wind velocity obtained by radio occultation, it was estimated that the dissipation of
the acoustic waves heated the corona and accelerated the solar wind. However, the result was limited to a certain period of tl
11-year solar activity cycle.

In this research, observations were carried out using radio waves transmitted from the spacecraft and received at the grou
station during the superior conjunction period from 30 May 2016 to 15 June 2016 and the period from 29 December 2017 to 2(
January 2018. Solar offset distances of about 2 to 10 solar radii were probed intermittently 11 times in the former period and 1(
times in the latter period. We used data set of the frequency fluctuation of radio waves received from Akatsuki, which is derived
from waveform data recorded at the ground station. We applied wavelet analysis to these data set, and then we aim to dete
quasi-periodic density fluctuations (acoustic waves) and clarify the predominant period, amplitude, and the radial dependenc
of the energy flux. We also aim to clarify the dependence on the solar activity by analyzing all observational data from 2011 to
2018. In this presentation, we will report the current results of these analyses.
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