A Study of Pseudo Breakup Events in the Aurora Using Polar/UVI
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Event Auroral Activity Summary:

- Before ~2230 UT, we see a series of pseudo breakups, progressing generally west-ward, with a receding
equator-ward boudary.

- The aurora’s west-ward boundary ceases to expand and its east-ward boundary expands for ~30min

- At ~2300 UT the aurora expands both pole-ward and equator-ward for several minutes, reaching ~14" in MLat width.
- Between ~2300 and 0030 UT the aurora slowly decays in expanse and power.
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Pseudo Breakup Analysis
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Analysis:

- Our software automatically detects and analyzes
pseudo breakups and breakups using keogram and
image data.

- The top pannel shows the total auroral power
summed over each image (after subtracting
threshold and dayside emission).

- The horizontal red line shows the power threshold
for detecting a breakup, 1.6x10" ergs/s. The crosses
show the breakup onset and peak, respectively.

- The vertical blue lines indicate individual pseudo
breakups.

- The middle pannel shows the total polar area of the
aurora above the noise threshold 1x10' ergs/s
(shown in the top pannel by the horizontal blue
line).

- The bottom pannel shows the pole-ward and
equator-ward boudaries (green lines) and the MLat
centroid of the aurora (blue line). Our boundaries are
calculated using keogram data with a threshold of
4x10" ergs/s.
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Introduction: in this poster, we analyze nightside pseudo breakup events in the aurora using

37 second LBHL Polar/UVI data during the months of November and December 2007 to study the
relationship between breakups and pseudo breakups. Often, the aurora will exhibit a series of
pseudo breakup events before the commencement of a normal breakup. Sometimes a normal
breakup does not occur. We analyze the properties of pseudo breakups and parameters that might

make a normal breakup more or less likely to occur after a series of pseudo breakups.

Results:
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- We see strong power law correlations between individual pseudo breakup peak power and area,
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and peak power and total energy dissipation.
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- The breakup peaks also fall on the power law in the left
plot, supporting the conclusion that the same physics governs both types of breakups.
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Pseudo BU Peak Power VS MLT Centroid
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- MLT and MLat location seem to have no effect on the peak power of both pseudo breakups and
normal breakups.
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- In the plot at left, we analyze pseudo breakups in

series, as opposed to individually.

- Series of pseudo breakups leading to a breakup
have shorter time intervals than those not leading to
one even though their total energy deposition is the
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- Whether a breakup occurs or not, the distributions
of energy depositions (for series of pseudo breakups)
are the same.

- Median Energy Depositions
Breakup Occurs = 1.28x10%° ergs
No Breakup = 1.36x10%° ergs
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- Time intervals for pseudo breakup series not
leading to a breakup are much longer than those
which do.

- Median Time Intervals
Breakup Occurs = 41 minutes
No Breakup = 110 minutes

Summary: We present three main results from our study.

- Properties: Pseudo breakups have power law relations
between their peak power and peak area (1.04), and peak
power and total energy deposition (0.62).

- Timing: A normal breakup is only likely to occur in the first
100 minutes of a series of pseudo breakups.

- Energy: The distrubutions of total energy deposition for
series of pseudo breakups ending and not ending in a
breakup are equivalent.

Future work will focus on finding the physical cause of
pseudo breakups, such as correlating their periodicity with
cavity modes in the magnetotail.



