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IV. Results
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I. Background & Motivation

Recently developed ground-based auroral imagers have e .
facilitated observations?! of continuum emission

structures that appear to be tied to the dynamic aurora. /
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V. Conclusions

Global Conditions

Local Conditions

Kp Index - Superposed Epoch Analysis
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o Kp is substantially elevated at the time
of structured continuum observation.
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—— 99% Confidence '

Auroral brightness in the local
ionosphere observed but
structures themselves peak
higher than surrounding aurora.

Structures consistently occur
during periods of elevated
geomagnetic activity, alongside

o Kp increases from ~ 2 to 4.5 over the
24 hours preceding emission onset.

o ‘Grey-toned’ structures
o Spectrally like STEVE”
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structures, indicating MIT coupling as a driver.

VI. Future Steps

Similarity of spectral properties to STEVE warrants a comparison
between the two - conjunctions with spacecraft will be used to
explore the possibility of fast flows / sub-auroral ion drifts.

TREx RGRB3 with enhanced auroral dynamics.
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o Peak luminosity, which occurs when
the structure enters the region of
interest, is substantially higher where
continuum is observed.
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Fig 6. Superposed epoch analyses of TREx RGB raw data
channels. [a] Region of continuum structure observation.

[b] Non-continuum region.

Continuum region reaches an

average peak energy flux exceeding
10 erg/cm?/s.
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[II. Methodology
O

1. Superposed epoch analyses of the Kp and
Dst indices to quantify global conditions
from a statistical perspective.

One proposed mechanism!! for STEVE’s brightness is an NO,
continuum arising from nitric oxide produced via vibrational
excitation of N,. Future work could aim to model these structure
to determine validity of this mechanism.
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Narrow peak in continuum region

suggests that structures

themselves are consistently » .
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Utilizing SuperDARN data to further study the ionospheric
environment (e.g. convection) could help connect these
structures to known magnetospheric phenomena.
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Fig 7. Superposed epoch analysis of modelled energy flux.

---------.-;):.:._ —===w
<
LIV |||||||||||||||||

-40 -30 -20 -10 0 10
Time Relative to Continuum Observation (minutes)

0

| Non-Continuum

| Emission Region

2. Superposed epoch analyses of TREx RGB
data to investigate patterns of luminosity in
the local ionosphere.

Case Study

Maps of modelled energy flux alongside TREx RGB show a
spatially coherent structure evolving over time, with enhanced
energy deposition, that tracks the structure itself.

Fig 3. TREx-RGB image, with “continuum”
and “non-continuum” regions indicated.

The Transition Region Explorer is a joint Canada Foundation for Innovation and Canadian Space Agency project
developed by the University of Calgary. The TREx RGB and Spectrograph instruments are operated and
maintained by Space Environment Canada with the support of the Canadian Space Agency (CSA) [23SUGOSEC].
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3. Together, TREx Spectrograph + TREx NIR instruments provide
absolute intensity of four common auroral emissions. These emissions
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corresponding maps of energy flux,
obtained via an auroral transport
model. This event occurred at
Gillam, MB, on 2023-02-16.
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