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Methodology \/
« Develop an algorithm that sifts /

through the Swarm electron
temperature data and identifies
electron temperature “spikes”.

set “SW_OPER_EFIA_LP_1B”. '

« Use the Archer et al. (2019) SAIDs
as the archetype the spikes.

 Distance: 100 samples (~350 km

along track).
* Run the algorithm on all Swarm A,

B, and C electron temperature data.
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Results
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ReSU ItS Electron spikes from North Pole to Equator
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Methodology (contd..)

- To further constrain our spike events, we performed a correlation
analysis to identify events with a corresponding drop in plasma density.
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ReSU ItS Electron spikes from North Pole to Equator
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ReSU ItS Electron spikes from North Pole to Equator
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Methodology (contd..)

- After closer inspection, we realized that some of our identified events
were false-positives — plasma trough crossings were being identified, so
we modified the algorithm to pick out “notches” in the plasma density.
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ReSU |tS Electron spikes from North Pole to Equator
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Results (contd..)

2021-03-19 10:43:40

45
55 44
4385
S 34 o
=] o
‘_3‘ 42:
v33 <
41§
32 4.0
3.9
10:43:20 10:43:25 10:43:30 10:43:35 10:43:40 10:43:45 10:43:50 10:43:55 10:44:00
2021-03-26 10:34:54
3.525
3.500 43
3.475
o
= 3.450 42
1511 \g:
23425 - =
v \/ Ay
3.400 C
%]
3.375 4
3.350
3.325 3.9
10:34:35 10:34:40 10:34:45 10:34:50 10:34:55 10:35:00 10:35:05 10:35:10 10:35:15
2021-04-07 17:49:46
a7 14.35
430
3.6 4.25
o
S t4.20
935 415>
2 o~ e
v t4.10°
34 5
4.05
55 t4.00
13.95
17:49:25 17:49:30 17:49:35 17:49:40 17:49:45 17:49:50 17:49:55 17:50:00 17:50:05

New Jersey Institute of Technology

Perry DASP 2024




Summary and Future Work

- Our motivation in this work is the determine the prevalence of STEVE-like
electron temperature spikes using the Swarm data set.

+ An algorithm to perform this task was developed and implemented.
* Results show that each spacecraft observed thousands of spikes per year.

« The spikes are organized into geomagnetic regions consistent with the
auroral zone, cusp, and sub-auroral region.

« Additional analysis reveals that a subset of the spikes are associated with a
plasma “trough” or “notch” decrease, and that these spikes appear to the
contained to the polar-cap and sub-auroral regions.

- It is difficult to distinguish some “trough” or “notch” plasma features
from plasma trough transits.

« In future work Swarm cross-track plasma flows will be considered.
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STEVE in ISR measurements?
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STEVE in ISR measurements?

Beam 13, Azimuth = -154.3°, Elevation = 77.5°
(AntiparaIIeI to the magnetic field)
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