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Subauroral paolarization streams (SAPS)

[Foster & Vo, 2002] April 12,2001 DMSP F13
: TR R SATI AL KO RN T L A
(b) Active magneti |/ i P i ,’ Y, 'iwan Tl"‘ ,?| | ”l\‘h’( i
condition £ 5103 i ’Ihl l J l' Il!l 8 “l é“l |1| H I ]
Eo 5 |||l|nu)ll itk )| lu Ill'l
= ) 10%
105 I [ X [
3 loz_uu .;l b v .I‘.§ u'!. '. J;v \. 3:] .' | 'J I .
s ' tH vy}
5 e . h '
ﬁ\)lu fun,,f ‘ul n\m ‘l’l vt h ,, u II.I || 'l Tl Mt’t:»
B ”" ! Bt ' “ Ux Al Al
---------------------------- 10 l;zo ’ ) 5 ' : r”” & t‘! | uI..l.,Fh TR / !
2 % Sunward s e M“”*\v~\~\_mﬁ Ww“ I'M b
§ £ MW T T SAPS T ° <~ " Auroral Oval_ ~ o ~
& Antisunward |‘ R2 + R1 >
9 l500 I I I I I I I I 1 I
46 52 54 56 58 60 62 64 66
/ ' Invariant Latitude (deg)

Mton AUIOTE ™ s

- _gIAIIS?d'E | ulsating aurora
fast westward flow of typlcally 100s to over 1000 m/s [Nishimura+2021]



SAPS and plasma sheet boundaries
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FAC generated at the inner boundary of RC
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[Ebihara+2008]

Into lonosphere .

A weak, but significant -/
10 downward FAC flows '
in here, enhancing the

poleward E-field.
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SAPS E-field and particle boundaries as
the equatorial magnetosphere on dusk
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SAPS E-field and particle boundaries as seen in
the equatorial magnetosphere on dusk
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Event #1: Jun 20,2017/
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Event #1: 01:00-03:30 Jun. 26, 2017

Arase observations

Outward E - poleward E on i'sphere > SAPS!
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SAPS E-field coincides with the region of
an outward pressure gradient.

3

very narrow or almost no gap
between ion and e- PS @L ~ 4.9, MLT ~ 21
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Fvent #2: 04:50-05:20 Apr. 8, 201 7A
Arase observations
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Motivation & objectives

» Their spatial correspondence in the equatorial
magnetosphere is not as simple and unique as
expected from the simple model [e.g., Nishimura+2008,

Califf+2016].

This study addresses...

» the correspondence and gap in position of SAPS
and particle boundaries examined statistically
based on simultaneous observations of Arase and

SuperDARN.
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SAPS identification:

SAPS COHJUHCUOH events » fast westward flow with SD

* >6 mV/m inward of e- PS with Arase

Arase passes with SAPS E—field
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The inner edge of SAPS E-field
matches the ion inner edge?

T Quesion | Yes | NO__| (unclear)

SAPS inner edge matches 8 22 O
the inner edge of the iON

RC or PS structure?

» Most of the events do NOT seem to be
consistent with the simple current
generator model.

Plasma sheet
electron boundary
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The inner edge of SAPS E-field
matches the ion inner edges?

Question SAPS ended at | (unclear)
middle of VP;

SAPS inner edge matches
the inner edge of the VP,
structure?

SAPS E-f
———— » Most of the SAPS E-field lie in the
region of outward VP,.

Eew ' ‘
LoX 1
Perpendicular
Plasma Pressure
Field-aligned current
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Discussion:
Summary of the present observations

As seen in the equatorial m'sphere, SAPS IS:

associated with the region of outward VP,,,.
but somehow insensitive to the inner edge of ion RC.

Our speculation:
| | the inward-extended
Some cases . § portion is a fossil
(11 events / 21) | i injection?

Some other
cases
(10 events / 21)

A Plasma sheet
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Statistics:
The inner edge of SAPS E-field matches the ion inner edges?

» Both types happen with
almost the same frequency.

Some cases
(11 events/ 21)

Some other
cases
(10 events / 21)

Next question:

What substorm / injection
history causes each type of

SAPS?
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What substorm activity are the SAPS events
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What substorm activity are the SAPS events
associated with?

~10 hour
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What substorm activity are the SAPS events

aSSOCiated \/\/|th7 Another SAPS event in which
~10 hour | VP extended further inward
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Preliminary statistics have revealed...

» Events in which SAPS inner edge .
matches with the RC inner edge ~. 7!
are associated with:

an isolated substorm

the largest substorm during last ~10 =

hours ——

Unclear/undetermined for 2 events —
—> consistent with our expectation!
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However...,
SAPS events with inward-extended RC follow a variety

of substorm history:
« pre-existing substorm activity

 isolated substorm
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Summary and conclusions

» The inner edge of the ion ring current population
matches well with that of SAPS in some cases,
while they do not in other cases.

» The former SAPS-RC structure would be formed by
relatively simple, fresh substorm activity. The
latter cases follow some complicated history of

substorm / injection.

a fossil injection?

Some cases
(11 events / 21)

................ ;Hi ~
e-PS SEED D ACReE - ‘a
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Some other S— A\
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\J ’

(10 events / 21) SN ”
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