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Meet Steve



Project 1: Steve and SAID

Extreme electron temperature, 
plasma density, and ion velocity 
associated with “Steve”.

[Archer et al. 2020]
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Project 2: How Tall is Steve?
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Project 3: Neutral Density and BCBF

[Archer et al. 2016]

What are Birkeland Current 
Boundary Flows?

● Auroral phenomena that occur during:
○ Night-time
○ Winter
○ Geomagnetically-quiet

● Fast (>1 km/s) and narrow (<100 km) 
flow channels resulting from
○ Birkeland currents closing through 

Pedersen currents
○ Extreme conductivity gradients 

during quiet and stable conditions
● Strong candidate when looking for 

density enhancements



Project 3: Neutral Density and BCBF

Previously identified ~150 
BCBF events in December 
2013 Swarm measurements

Persistent accelerometer 
signature seen 18-12-2013 

Consistent with narrow 
density enhancement

Accelerometer and E-field 
signatures nearly coincident



Project 3: Neutral Density and BCBF
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Project 3: Neutral Density and BCBF

Neutral Density enhancem
ent

Down?

Work still to be done to carefully interpret 
accelerometer measurements.

Upwelling



Project 4: Highly correlated E and B fields

Stable current system? Under “standard” assumptions:

dB
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 ∝ 

z
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∴ dEx/dBy ∝  height integrated
resistivity

(V/I = R)

Constant conductivity through 
a dynamic region? 



Project 4: Highly correlated E and B fields

Alfven Waves? - Negligible dB
z

- Dominant Fourier 
coefficient near 150 km

- ~10 minute oscillations 
from ground mag.

- Local plasma Alfven speed 
significantly lower...



Question?

Thank you for your attention
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