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Abstract Key Points

STEVE (Strong Thermal Emission Velocity Enhancement)
phenomenon related structures received much attention in
recent years. MacDonald et al. (2018) reports on a link between
these ionospheric structures and the Subauroral lon Drift for the
first time. Gallardo-Lacourt et al. (2018) presents a first
statistical analysis based on 28 events. This work analyses the
correlation between geomagnetic storms and amateur
observations on basis of a STEVE event list derived from
amateur observations. This list covers solar cycle 23 and 24 and
contains 178+ observation days, 150 of them with time. We
present the development of the event list with an additional
poster in session 2. Very recently, Archer et al. (2019) published
first results for the height extension of a STEVE arc and picket
fence structures. This work presents results for the height of

rays in a picket fence and their drift velocity observed in
Australia on 7 November 2015. We found that ray- and patch-
like substructures, only visible on short exposed photographs,
form the overlying whitish STEVE arc and analysed the drift
velocity. We also present a phenomenological based
classification scheme for STEVE structures that allow non-
professionals to classify observed structures thus simplifying the
search for specific substructure types for combined ground
based/in-situ analyzes of STEVE events. We further present
multiple substructures, currently not mentioned in the literature,
including, amongst others, rayed STEVE arcs, poleward bent
picket fence rays, confined optical structures in the base region
of picket fences as well as torch-like structures evolving from the
whitish STEVE arc.

e STEVE observation case study: height and

drift velocity calculation for picket fence, drift

velocity calculation for whitish STEVE arc,

identification of picket fence rays bent to pole
side and fine structured whitish STEVE arcs

Description of STEVE substructures

Classification scheme for STEVE substructures

STEVE phenomenon related structures occur at
any geomagnetic storm intensity category
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Rayed STEVE arcs: Literature describes STEVE arcs as east- Summary

west oriented well-defined arcs, sometimes spanning the sky
from horizon to horizon, with a color composition dominated by a
purple hue. All STEVE literature that includes STEVE arc photos
present multiple second exposed photos. We found fine
structured rays in STEVE arcs in multiple cases, e.g.: 2 June
2001, 2 August 2002, 7 September 2015, 20 September 2015, 7
November 2015, 10 April 2018 and 31 August 2019.

e Analysis of correlations between STEVE
phenomenon related structures and geomagnetic
storms

e Case study: Calculation of picket fence altitude and
drift velocity

e Definition of a phenomenological classification

scheme for STEVE phenomenon related

substructures extended to other subauroral auroral
structures

|dentification of multiple new STEVE phenomenon

related substructures

Outlook

e Implementation of characteristic structures in
STEVE event list

e Altitude calculations for more events and specific
structures

e Measurement of STEVE arc width

e Refinement of phenomenological classification
scheme

bent picket fence base |:|

Bent picket fence: Rays in the common aurora are oriented,
along local magnetic field lines. The base of picket fence rays is
sometimes bent poleward. We found photographs showing bent
picket fence rays in multiple cases, e.g.. 7 November 2015, 27
March 2017, 28 May 2017 and 16 September 2017.

Lake Rowallan, Tasmania, Australia, 7 November 2015, 11:34:12 UTC

7 November 2015, 11:33-11:34 UTC, Australia (Tasmania),
7 November 2015, 11:43 UTC, Australia (Tasmania), exposure time: 15 s, image: Ben Swanson
exposure time: 0.6 s, image: Ben Swanson o

7 November 2015, 11:41 (left), 11:52 (right) UTC, Australia (Tasmania),
exposure times: 13 s (left), 15 s (right), images: Will Standring

Torch-like structures: Isolated ray- or pillar-like structures are
well-known in the common aurora. We found STEVE arcs with
torch-like structures, evolving from the whitish part of a STEVE
arc. On unsaturated photographs, the color of these structures is
dominated by a whitish color over their whole height extend
above the picket fence altitude regime which is atypical for
common auroral rays. We found isolated and arc-embedded
torch-like STEVE structures in multiple cases, e.g.: 15 August
2015, 7 November 2015, 27 May 2017 and 31 August 2019.

7 November 2015, 11:52 UTC, Australia (Tasmania),
exposure time: 5 s, image: James Stone

More details on second poster in session 2
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