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The small-scale system
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What do the satellites see? Swarm case study
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The smaller scales we look at, the 
more Poynting Flux we see
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Seeing embedded structures

So this is the “invisible” Poynting Flux
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SuperDARN - AMPERE - Swarm comparisons: Steady convection

Dawnside FACs Duskside FACs

Swarm B: 2014-02-18
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Upward Poynting flux: Small scales balancing the large?
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Summary

Capturing large-
scale dynamics 

is vital for 
understanding 

everything else
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Swarm A, 2016-05-08
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Look at those magnitudes!



Swarm E and 𝛿B fields:
SuperDARN E and 
AMPERE 𝛿B fields:

Extra slide: Poynting flux from SuperDARN/AMPERE vs Swarm

Billett et al. [2021]

…why don’t these match? 🤔



Extra slide: Making SuperDARN and Swarm match

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

Filtered 
“perturbation” E



Extra slide: Project CHAMPERE
SuperDARN/AMPERE 

Poynting Flux
CHAMP Perturbation Neutral 

Density

≠

Billett et al., 2021


