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The gquasi-static* system

*or: large-scale, DC, big picture, field-aligned currents, convection, etc
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Large-scale Poynting flux

s7E .SZW

Kw JME

Polar Poynting flux
pattern

. EBERGR. [T app )
. CVW | B+ISAS |
\_ +CVE el
N \'

FHW ppe ks WAL~

Poler plots, northern hemisphere Billett et al. [2023]



The small-scale system




The “everything else” Poynting flux
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16Hz data
10.0625s/152.950km Filter

20.0625s/304.950km Filter

40.0625s/608.950km Filter

The smaller scales we look at, the

more Poynting Flux we see



Statistics across instruments

SuperDARN E and |
AMPERE B fields: Swarm E and 6B fields:

—i
N

S

(L

T

‘.
-

Billett et al. [2021]




Just one problem... the data doesn't agree

SuperDARN E and |
AMPERE B fields: Swarm E and 6B fields:
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Seeing embedded structures

Current Density [Am™ x 107°]
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So this is the “invisible” Poynting Flux




Upward Poynting flux: Small scales balancing the large?
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Summary

Current Density [Am™ x 107°] guperDARN(AIIAI;ERE
f warm quasi-static
Swarm residual

Capturing large-
scale dynamics IS|  zsosos
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Upgrades to
SuperDARN
Canada radars
have recently
allowed us
Improve temporal
resolution
sixteenfold

BREAKING NEWS



Swarm % SuperDARN

Swarm B: 2024-01-16 04:58:37:225000

| SuperDARN convection patterns can
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Summary
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Enorth

Extra slide: Comparisons \: Kp 7+
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Look at those magnitudes!




SuperDARN - AMPERE - Swarm comparisons: Steady convection

Swarm B: 2014-02-18 SuperDARN/AMPERE
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Extra slide: Making SuperDARN and Swarm match

The “full” Poynting flux will contain the
perturbation and quasi-static components...
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