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Figure 3 (above): Electron number density for beam 7 (mag. zenith).
D-region ionization present at start of pulsating aurora. Electron
* A soft component of electron precipitation + density “plume” rises from D-region up.

has been shown to exist in pulsating aurora, :
which may be due to secondary/backscatter Lol Bor ol moi 1601
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electrons caused by the high energy rme o
precipitation. (Evans, 1987; Liang, 2016, Figure 2 (7 panels above): Line-of-sight ion velocity data are shown for each
references therein). Soft (100s of eV) PFISR beam. Positive indicates ions moving away from the beam. A single
electron precipitation is known to cause column in the plot represents a 5 minute integration time. Panels 1,2 show
heating in the F-region which could drive an eastward flow for first which weakens through the first hour, and may

indicate that convection is being “shorted” by increased electron densities.

ambipolar fields and lead to ion upflow. Bottom panel (beam 7, mag. zenith) shows ion upflow signature (red circle).

Experiment S - owa - s - o
Poker Flat, AK on February 5, 2017 ) e N Wi
e  Poker Flat Incoherent Scatter Radar — - CTN a\
(PFISR) “TopsideUpflow2”: Ran from 12:00 - oo _ faoo- NS NNy oo
- 16:00 UT, consists of 7 beam positions L L L N\
indicated in figure 1. Constructed to give 350 - 250 - .. A N Nl (350 -
very good F-region and topside ionosphere R o Y I m
statistics. Beams 3-7 form a fan in plane of o - VY \*
. . . ’é‘ 300 - 300 A 300 A A% 300 A 1 (300 -
constant magnetic longitude through zenith. < - = I,'/,f t
Beams 1 and 2 pointed northwest and < - - I3 ’},{
northeast for estimation of vector velocities. 2507 - - 2507 e [250 f /I 2507 fas (250-
. .. . i
o All Sky Imagers (ASI): Filtered AS| dataare 00 .. 200 oo b O 200 i 200
provided by UAF (557.7, 630.0, 427.8 nm ) B i !
emission lines) and NASA GSFC (557.7 nm o . - 1 . P
emis:sion line). The UAF camera system . ) /i ) Figure 5: Composite images of 557.7, 427.8 and 630.0 nm emissions
consists of and EMCCD with three fllter§ T e T T o 3t oo 3 s T o T from UAF ASI. .Pulsating patqh structu_res are most visible ip 557.7
cycled on a 12.5 sec cadence. The Multi- Te (K Ne (m~-3) £l (uv/m) Potential (V) V_i (mjs) (green) emissions. Sudden increase in 630.0 nm (red) emission
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Figure 4: From left to right: electron temperature, density, ambipolar electric field, field aligned
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red line emission indicative of soft electron precipitation.

Conclusions

Using ASI and PFISR data, we have shown observations of ion upwelling embedded in pulsating aurora. This upwelling event coincides with a sudden increase in 630.0 nm
emission which is often associated with soft electron precipitation. Just after the red line increase, the field aligned potential reaches a maximum. A summary and
characterization of this event is as follows:

1. Aurora begins to pulsate
2. High energy pulsating aurora creates electron density increase at low altitude and diminishes eastward convection
3. Soft precipitation begins, evidenced from the red aurora. This may be a pulsating behavior overlaid on a nonpulsating
Figure 1: Beam positions for PFISR arc. The source of this arc is unknown. Some portion may be due to backscatter/secondary electrons as suggested by the
TopsideUpflow2 Experiment small red line modulations which coincide with green line pulsations.
4. Ambipolar field lifts ions, causing enhanced velocity along local magnetic field seen in radar data as positive line of sight
velocity.




