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* What I did: Beam-plasma interactions using Quasilinear theory + kinetic Fokker-Planck approach

- Which electron energies interact with Langmuir waves as a function of distance from the Sun?
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What | want to do: Statistical analysis of several impulsive electron events with energies up to few 100s keV
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Electron distribution function:

Npeam = 107 cm-3 alpha =8

Vmin = 107 cm/s Vmax = 2X1012 cm/s
Vbeam = 2X10% cm/s

EPD (electron distribution function + arrival time)
SWA (electron temp/density/velocity)
RPW (electromagnetic field) data

- Instrumentation effects
» scattering in sensor/different parts of detector
» delay in electron arrival perceived at instrument

- Electron events measured simultaneously by all the SolO in-situ instruments



Main results from project/paper |
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* In our simulated beam the maximum electron velocity growing Langmuir waves decreases as r%-5 as
the beam propagates away from the Sun

* V,.ox depends on the beam energy density

« Beams with higher initial energy densities will have a higher v

max



Main results from prOjeCT/pOper | Associated radio emission: type Ill solar radio burst
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5. Electron velocity range growing Langmuir waves as
a function of type lll frequency
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* From the type lll solar radio burst frequencies we find Av = 0.1 close to the Sun.
« The velocity range decreases with increasing frequency -> artefact of simulation due to cst vy, and T_?




RPW data: 23rd July 2020 event
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Replicating the
Langmuir wave analysis
using TNR and BIAS
RPW data

Replicating the
electron beam

analysis using
STEP EPD data



RPW data: 28th October 2021 event

1077
108
- Identify exactly which energy rﬁ;éﬁﬁzg;
. . . -8
electron arrive with the Langmuir ° above Replicating the
. . back d
waves (Lorfing and Reid 2022 - S 100] ol _ Langmuir wave analysis
submitted) S using TNR and BIAS
10-11 RPW data

« Remove the background - make a 10712
histogram of the Langmuir wave o)
event ».

1014

» Look at the solar wind conditions s B e
for all events (temperature, density, TRR
turbulence, velocity) measured by ’

SWA ° H Replicating the
5 5 electron beam
. . . 0.6 S . .

» Looking at the temporal profile in ., g S?F”SILYE;SS;’“?
each energy channel and gk e
identifying evidence for the bump ’ & z
on tail instability ? - E

1 -
]c.)S;OO 16;00 17;00 18;00 19:00

Date/time (UTC) 2021-Oct-28 (DOY 301)



	Solar energetic electrons and Langmuir waves: a match made in the heliosphere
	Diapositive numéro 2
	Diapositive numéro 3
	Diapositive numéro 4
	Diapositive numéro 5
	Diapositive numéro 6

