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Researchers provide new clue to solar coronal
heating problem

April 6 2020, by Liu Jia
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Coronal heating is a topic dedicated to explaining how the corona may
be heated up to a temperature of millions of degrees, far above that of
the photosphere. To transport magnetic energy into the corona, Alfvén-
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wave turbulence is a promising candidate. However, how the wave is
generated in the corona is still an open question.

In a study published online in the Astrophysical Journal Letters, Dr. Bi Yi
and his collaborators from Yunnan observatories of the Chinese
Academy of Sciences revealed that Alfvénic wave energy communicated
by the descending knots in the solar prominence may well contribute in a
non-negligible way to the local heating of the surrounding corona.

This investigation is based on the observation from NVST, which is a
ground-based multichannel high-resolution imaging system, including
the Ha, G-band, and TiO-band. The NVST Ha data is useful to study the
dynamics of quiescent prominences. The investigated prominence
showed that the descending and rising knots in the prominence
investigated are colored.

The researchers also tried to estimate the loss rate of the gravitational
potential from the descending knots and compared it with heating power
requirement for the corona in the quiet Sun. After investigating the size,
velocity and path of thousands of the falling knots in this prominence,
they found that the gravitational energy loss rate of these observed knots
amounts to about 1/2000 of that required to heat the entire quiet Sun,
increasing to 1/320 when considering possibly further downward
motions of the knots having disappeared in the Ha observations.

Assuming that the descending knots were capable of exciting Alfvén
waves that could then dissipate within the local corona, the gravitational
potential energy of the knots may have been converted into thermal
energy. Such a mechanism may contribute to the heating of the corona
local to these prominences.

A robust estimation of the density of the knots in the prominence will
enable the precise estimation of the loss rate of the gravitational
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potential of the falling plasma. Additional modeling work is also
required in order to reveal how the interaction between the falling dense
plasma and the magnetic field generates the Alfvén wave, dissipation of
which is capable of contributing to the heating of the local corona.

More information: Yi Bi et al. Dynamics of Descending Knots in a
Solar Prominence and Their Possible Contributions to the Heating of the
Local Corona, The Astrophysical Journal (2020). DOI:
10.3847/2041-8213/ab79a2
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