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Characterizing very high electron temperature events as observed by

Swarm constellation at high latitudes
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Swarm Te, Probability Density, 2014 - 2021 The Probability Density Functions obtained from respect to high latitudes.
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] - Lower panel: Monthly averaged PC index** North (PCN magenta) and South (PCS purple) superimposed.
40 40 During high solar activity time (up to mid 2018) the two indices go together and their variation is rather similar
v v to SME. During low solar activity time, a decoupling seems to occur between PCN and PCS, each reaching
S 30 — = N S 30— o relative minima during local winters, so correlating with relative maxima of high Te occurrence.
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- Upper panels: Northern (left) and Southern (right) ditributions of the % Te > 5000 K during winter _ e & S
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and low solar activity times (December and January months from 2017 to 2021) for Swarm A. !'_8” 36" 5 !'_8” 520015
- Lower panels: Distributions of average Te (taking only occurrences of Te < 5000 K) in the same - S TR
conditions. Isolines of % Te > 5000 K as from upper panels distributions are superimposed. 3.4 [ ’
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 High Te values are distributed very differently in the two hemispheres: an overall higher % of Te
values > 5000 K occurs in the Southern hemisphere, mostly confined in a wide «ring» roughly 3.0 : | T
corresponding to the auroral oval with maxima in the cusp and pre-noon regions and around 20001000 0 1000 2000 1000 -500 0 500 1000
midnight. In the Northern hemisphere two relative maxima are observed at around 6 and 18 MLT. vy lons (mis) vzions (mfs)

Characterization by event (Example for Swarm A, Northern hemisphere): selection of the portions of orbits in
the nightside (0 < MLT < 5 or 19 < MLT< 24) and winter times (months of December and January from 2014 to
2021), where at least 10 values of Te > 5000 K occurred. For the same time series of Te, also selected time
series of: 1) electron density, Ne, 2) Field Aligned Current density (FAC, Swarm product), 3) ion velocity
perpendicular to the direction of motion, Vy and 4) Vz, from the Swarm Thermal lon Imager.

e Relative maxima of Te > 5000 K generally occur where the average Te is high as well (around 3400-
3500 K). The actual peaks of occurrence seem often located slightly poleward of the «high-but-
not-too-much» temperature regions, around 75° MLAT.

Conclusions (preliminary): A «family» of high (and often very high) electron temperature events seem to - Computed and displayed the joint distributions of Te-Ne (top left), Te-FAC (top right), Te-Vy (bottom left), Te-
show up at high latitudes as evidenced by all the three Swarm satellites. Such events are not sporadic but Vz (bottom right); red line in figures represents the limit of 5000 K of the electron temperature.

rather recurrent in winter (dark) hemispheres and preferably during both low solar and low geomagnetic - The Te > 5000 K occurrences are associated, at least in part, with low electron densities (10° cm= or even
activity. They are mostly concentrated in the auroral oval with very different distributions in the two less)

hemispheres, and they are more abundant in the Southern than the Northern hemisphere, and also - No correlation can be established between Te > 5000 K occurrences and other parameters related to the
more abundant at higher altitudes (Swarm B). They can be mostly associated to regions of reduced plasma dynamics in the polar cap.

electron density, but no perturbation of other dynamical parameters (e.g. FAC and bulk ion speed) seem
to occur.
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