Abstract

During geomagnetic storms, prompt-
penetration electric fields (PPEF) reach the
low-latitude ionosphere and a disturbance
dynamo (DD) may follow. PPEF and DD
favors and suppresses the development of
plasma bubbles respectively through
enhancement of the plasma vertical
velocities and hence the Pre-Reversal
Enhancement (PRE) peak. This poster
shows that bubble occurrences, depths,
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Figure 2: Plasma density, altitude (left panel) and vertical velocity, magnetic latitude (right panel) measurements from the C/NOFS satellite during the quiet time before, and, Figure 3: Plasma density, vertical velocity, altitude and magnetic latitude measurements from the C/NOFS satellite during the quiet time before, and, during the main phase

pe“OdS' during the main phase and the recovery phase of the 25-Oct-2011 storm. The yellow patches display the local time hours of 1800 to 1900 when PRE peaks are likely to be and the recovery phase of the 09-Mar-2012 storm. The yellow patches display the local time hours of 1800 to 1900 when PRE peaks are likely to be observed. Satellite orbits
. observed (Huang, 2018). Satellite orbits were optimum for the observation of plasma bubbles. were optimum for the observation of plasma bubbles as the magnetic latitudes and the altitudes were low in the post-sunset and post-midnight sector.
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IS described below.
Figure 4: Sym-H index (top panel), Bz component of the IMF (middle panel) and
measured PRE peaks (bottom panel) during the 25-Oct-2011 storm. Enhanced PRE
peaks caused by PPEF (69m/s) are marked in orange. Quiet, main and recovery
phases are shaded with blue, orange and aqua.

Figure 6: Sym-H index (top panel), Bz component of the IMF (middle panel) and
measured PRE peaks (bottom panel) during the 09-Mar-2012 storm. Enhanced
PRE peaks caused by PPEF (70m/s) are marked in orange. Quiet, main and
recovery phases are shaded with blue, orange and aqua.

Figure 7: Scatter plot of 75" percentile of bubble depths (top panel), widths
(middle panel) and vertical velocities (bottom panel) during the quiet, main and
recovery phases of the 09-Mar-2012 storm.

Figure 5: Scatter plot of 75" percentile of bubble depths (top panel), widths
(middle panel) and vertical velocities (bottom panel) during the quiet, main and
recovery phases of the 25-Oct-2011 storm.

Bubble statistics

Algorithm:

1. Determine background plasma density
(Nyg) through averaging raw density
measurements (N) and replacing lesser
density measurements with the

Conclusions

average.
2. Measure difference (3N) between the 0.03 _ Bubbledepth (%) 5p10°  Bubblewidth (m) 4 2107 Bubble vertical velocity (m/s) 1.Bubble occurrences are regulated by southward IMF and PPEF during main phase and by disturbance
background density and the raw Quiet Quiet : Quiet -
density and divide by the background R . i =20 Recovery| | 2 Recovery dynamo during recove_ry phase. _ _ _
density to get the relative change in 2 02/ i 2 2 i 2.Lower bubble production and absence of post-sunset bubbles during the main phase are likely due to the
density (SN/N). 20015 i e 22l / action of the over-shielding effect which takes over the PPEF few hours after the storm commencement.
3. Assign bubble boundaries (e.g., t; and 3 | g E :
t,) at times when the relative change in g N : e 1 < (Abdu, 2011). _ _
density turns negative and positive. 0.005 | : 0.5 | : 3.Bubble occurrences are likely to be controlled by the IMF B, and bubble development continues when B,
i i 79 213 3: -
4. Calculate depth, width and velocity of = Pl — . remains southwards and stops when B, turns northward.
cach detected bubble using the sustle doih (%) C 7 e umewencaweeoyme . 4.Statistical analysis of bubble depths, widths and velocities shows that
o e, o ubble width (m)- Bubble vertical velocity (m/s)—» .Statistical analysis of bubble depths, widths and velocities shows that:

a.Bubble depths, widths and velocities increase 1.5 to 1.7 times during the main phase.

b.After the conclusion of the main phase, bubble depths, widths and velocities reduce to the quiet-time
magnitude during the recovery phase.

Figure 8: Gaussian fitting of bubble depths
(75" percentile for each quiet, main and
recovery phase) observed during the 10 most
Intense storms.

Figure 9: Gaussian fitting of bubble widths
(75" percentile for each quiet, main and
recovery phase) observed during the 10 most
Intense storms.

Figure 10: Gaussian fitting of bubble
velocities (751 percentile for each quiet,
main and recovery phase) observed during
the 10 most intense storms.

* Dy, = (8N/N),_ x100 %
* Wy = (t-t)x7.5m
* Vbub = Vmax m/s



