r ™
“ |||| | |”||I e hiona 2
I ‘ || h| A%/
33
IRE | uresala
. J

UNIVERSITET

Langmuir Waves Associated
with Magnetic Holes

Jordi Boldu, Daniel Graham, Michiko Morooka, Tomas Karlsson,
Yuri Khotyaintsev, Mats Andre, RPW team, MAG team

.. ;
i'_Eﬁ" s
[=] &7

. :i'
iy
-r-.n-
—r



Introduction

* The solar wind is a continuous magnetized plasma outflow arising from the
solar corona.

* Given the low level of collisionality, the scattering of the solar wind electrons
must involve the wave-particle interactions or large-scale inhomogeneities of
the interplanetary field.

* We will understand the evolution of the solar wind by studying the plasma
waves.




The electron distribution function in the
solar wind has been observed to
change with radial distance.
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Electron distribution in the solar wind
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Wave-Particle interaction

Energy transported by Damping and
awave Dissipation
Initial distribution Modified distribution

Which waves and what role they play in shaping the distribution function in the solar wind is still unknown.




Langmuir waves

» Electrostatic longitudinal waves, strongly affected by electron pressure which
produces a shift in the electron plasma frequency w,,,.
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LW identification with Solar Orbiter’'s RPW

* |ooking for electric field oscillations near the electron plasma frequency, Langmuir
waves can be detected.
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Langmuir Waves (LW)-TDS Snapshots

 Wave Electric field PSD peak is between 0.5 and 1.5 fpe obtained from the S/C
potential and two orders of magnitude above the background power.
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Magnetic Holes

 Magnetic holes (MH) are structures
with significant depletion in
magnetic field strength.

» MHs are common structures found
In the solar wind and in many other
iInterplanetary environments.

 Langmuir Waves are often
assoclated with MHSs.
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Lanamuir waves In Magnetic holes
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Statistics of LW in the solar wind
Data from 2020-2021
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Magnetic Holes Overview
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1643 holes during
2020-2021.
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123 holes (7.4%) contain at
least one LVV.
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MH counts

 From which, 61 holes (49.5%)
contain more than one LW.
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Conclusions

* A total of 3103 LW found, with 10.3% inside MH. Similar amount as waves associated with Type I/l
radio bursts.

123 (7.4%) magnetic holes found containing at least one LW. Given the amount of time Solar Obiter is
iInside magnetic holes, the number of LW associated with MH is not neglegible.

 Most of the waves inside MH have a peak amplitude of <1 mV/m. In comparison, typical LW associated
with Type lI/lll bursts can exceed 10 mV/m.

LW inside MH found consistently throughout Solar Orbiter’s trajectory.




