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Analyzed 39 storms with Dst < -80 nT during lifetime of C/NOFS spacecraft
e (April, 2008 — November, 2015)

Will show two storms here:
* August5, 2011
 September 26, 2011

[0 Use DMSP to identify ionospheric storm phase
e as electromagnetic energy inputs expand to low and middle latitudes during
geomagnetic storm
e storm enhanced densities
* response strong in topside ionosphere

[l GPS observations of TIDs
e Both LSTIDs and MSTIDs

0 Equatorial plasma bubbles observed by C/NOFS
* Density
* Plasma drifts
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lonospheric Storm Phase From DMSP
August 5, 2011 Storm
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08/04/11 - 08/08/11 Quiet day = 08/04/11 Storm day = 08/05/11
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Database of bubbles observed by the C/NOFS spacecraft created using a rolling ball algorithm
e consistent with known statistics
* none observed before about 19 MLT or after about 6 MLT

[ Notice slope of outer envelope near dusk
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Line drawn along outer envelope
e Slopeis ~100 m/s
* Consistent with typical vertical drifts associated with bubbles
* Bubbles not observed at high altitudes until had time to reach them
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08/04/11 - 08/08/11 Quiet day = 08/04/11 Storm day = 08/05/11
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10/24/11 - 10/28/11 Quiet day = 10/23/11 Storm day = 10/25/11
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DMSP measurements in the midlatitude topside ionosphere provide storm phase timing

e Dst and variations in topside storm enhanced densities are extremely well correlated,
especially in the afternoon

e Even small variations in Dst show response

Database of bubbles during C/NOFS lifetime created
* Shows delay in bubble appearance with altitude
* Consistent with typical vertical drifts of ~100 m/s associated with bubbles
 Bubbles not observed at high altitudes until had time to reach them

May 5, 2011 Storm

[l Bubbles seen to begin as LSTIDs reach equatorial region

[ Large hemispherically asymmetric LSTID launched from northern auroral zone

[ Vertical flows observed as bubbles form

[l Spate of bubble formation during positive phase

September 26,2011 Storm

[ Bubbles again seen when LSTIDs reach equatorial region

[ Brief spate of bubble formation

[0 Same bubbles clearly observed on subsequent orbits — no apparent new bubbles



