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Morphological behavior of black aurora'as it
relates to pulsating aurora is investigated by s Diffuse vs. Pulsating Aurora keV) Localized suppression
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Left: Figure from Brown et al [1976]

of black aurora recorded during the substorm
recovery phase were between separate patches
of pulsating aurora as well as pulsating aurora
separated from diffuse aurora. In these
observations the black aurora forms an
apparent firm boundary between the auroral
forms in a new behavior that is in contrast with . ecrons prepaing
previously  reported observations. Also

presented. for the first time are black curls in
conjunction with pulsating aurora. Curl
structures that indicate shear plasma flows in
the ionosphere may be used as a proxy for
converging/diverging electric fields in and
above the 1onosphere. This new subset of black
auroral behavior may provide visual evidence
of black aurora as an ionospheric feedback
mechanism as related to pulsating aurora.
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Black Aurora Between Pulsating Patches

In this event from 18 January 2007,12:21:11 MLT, two separate, slowly drifting bulsating
patches are spatially defined by black aurora.

Takeaways: . Trondsen
» Two patches that are pulsating with different periods of pulsation (similar to » Black curls in
observations by Nishiyama et al [2012]) diffuse
» Patches evolve in shape but the black aurora maintains the border between patches background
» Implies a morphological interaction between the pulsating patches and the black aur » Horizontal
s. - in | o _ width ~1-2 km
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e Formation ~of curls
attributed to charge
sheet instability

* Intense divergent
electric fields form

- as a result of
excess positive
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b Summary

A collection.of observations from the ROPA rocket
campaign is presented and supports the widely held
notion that black aurora are commonly seen in the
midnight sector late recovery phase. The noteworthy
» o E observations include:

Pulsating patch #2

_ » Black aurora between patches of pulsating
Pulsating patch does not cross black aurora ' aurorathat pulsate with different periods
T | i . » Black aurora between diffuse and pulsating

turns on/off, moves up against the black boundary 2l e | _
» The first reported observation of black curls In

structure reminiscent of vortex streets appears multiple times during : : _ _
vent (see red box) . conjunction with pulsating aurora

Pulsating patch never crosses over the black boundary into the diffuse region :
: - - The observations shown here suggest that the

- -

lonosphere may play an active role in defining the
o - behavior of black aurora in conjunction with pulsating
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