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The quasi-static™ system

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

Polar Poynting flux
pattern

Billett et al. [2023]



The small-scale system




What do the satellites see”? Swarm case study

The ESA Swarm Mission
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The smaller scales we look at, the
more Poynting Flux we see



Seeing embedded structures SuperDARN/AMPERE

“large-scale”

Swarm “large-scale”

Swarm “everything
else”
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So this is the “invisible” Poynting Flux



SuperDARN - AMPERE - Swarm comparisons: Steady convection

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

SuperDARN/AMPERE

“large-scale”
Current Density [Am™ x 107°]

Swarm “large-scale”

Swarm “everything else”
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Summary
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Capturing large-
scale dynamics 20160506
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“large-scale”

Extra slide: Comparisons 1 Kp 7+ SuperDARN/AMPERE

Swarm “large-scale”

Swarm A, 2016-05-08

Swarm “everything else”
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Look at those magnitudes!



Extra slide: Poynting flux from SuperDARN/AMPERE vs Swarm

SuperDARN E and
AMPERE sB fields: Swarm E and 6B fields:
12

Billett et al. [2021]
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Extra slide: Making SuperDARN and Swarm match
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The "full” Poynting flux will contain the SuperDARN/ . .
perturbation and quasi-static components. AMPERE /4 .

ere
rbatlon”

_——-—r——_

peﬂu




L]
A
1]
al
=
<C
L
O

n
14
LLj
0
=
<
=
1
<
=
S
D
o
-
7

Projec

Extra slide

)OG

1
1
'
!
I
1
e
1
1
1
|
1
I

Neutral

ion

,J'-
”

e |

!

N\
’
‘
’
’
\
\
\
\
\
\
I
\
g S -
'
'
)
'
'
'
S
N
~
P
Ay
d
7

llllll TII
1
1
<) \
\
) b2 73
/ / e i 5% \ \
Ne? ! 2 /
// \\A/l " \\;l \
\ \\ Sy } \\\\ /. \
N\ o R g
// : /
¥ : >
) 4
/ ' \
~ &t =

\
06 18
/

.
'
- 4
- L -
’

CHAMP Perturbat

— ' ////
- I
'
\\\\\ " /////
A ' =N
\A | V/
AN e SN
/ N 2ol : " \\\ /
/ N . \ N /
/\/\ \ e
ZEES ' TN
. Yy ' % \
/ e g7 \
\ N /
i § A/ \
/ g \
] 7 \
' A\ i
| " y
[ [P L8 - |
.. {
’ N
’

A

%
\
=

\ \ - . ’ \ “ i N 7 o N 7
\ o _ o} y b : e : s % /
< ' o4 / £ 1 5 ' Y
\ A i i > / X B | AR / 1 5 s \
\ < S, ! o N / N\ 7 No ' . ) / ! =7 s /
N\ 4 - ' - ~ \ ’ N ' - N / ' - .
\. =y T e ~ /\ Now o o S e e \ / I ~ \\
¢ | 4 _\ _ 4 _ Y
3 G N ! J ! 7
. y o N : _ 1 4
N ' > R ) > ' S
- H = ~48 “ - ) a

06

\
/

N
/

K\l\l\l\
o0
-

\ S N ' e 4 / h ’ b
&2 S LT s el s 7 I
7 ' o \.

'
1

~ m > 9
]

e 0
)

> T N o B

-

06

- -————
v,

Billett et al., 2021

10



