The day-night connection: Driving via meso-scale flow channels?
L. Lyons, Y. Nishimura, Y. Zou, B. Wang, B. Gallardo-Lacourt

For movies like this: see
Nishimura et al. [2010];
doi:

10.1029/2009JA015166 |
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Nightside transients

<7 NS00
|
S 74 -

lllllllllllll

Vx - GSM

-200 'I

TR l] T Hlll TN h AALELLELE h i llull LA llllll T llllILll IUII lhll Jll ALLEERLELARRE H L Ill ulﬁ 1L Mul 1L hl 1L ll‘ LA UJ

UT 02:30 03:00 03:30 04:00 04:30 0500 0530 06:00
XGSM -20.84 -21.10 -21.32

PBI: poleward boundary intensification
[Lyons et al., 1999; Sergeev et al., 1999;
Zesta et al., 20006]

* The plasma sheet and auroral oval are
full of transient, localized bursts.



SuperDARN / IMAGE-WIC [Shi et al., 2012]
SuperDARN |

Polar Cap Convection:
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2009 Sept 21 0626:30 UT onset

Flow channels leading to PBIs and streamers can extend from
deep within polar cap towards PC boundary

* Includes PBIs and streamers leading to substorm onset
[Nishimura et al., 2010]

" Flows must cross open-closed boundary (driven
reconnection)




AT~ 8rn|n\AOnset Possnble PBI

Sondrestrom ISR:
Poleward Boundary
Flow Observations

Flow enhancement
e ~8 min before onset

* Appears to move from
polar cap to p-sheet

* Possibly associated
with PBI

Flow enhancement: new
plasma to plasma sheet
22/36 onsets

* localized reconnection
rate enhancement
before onset

* Also, seen with THEMIS
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[Angelopoulos et al., 2008;
Lyons et al. 2010]



Precursor of nlqht5|de reconnectlon

= Polar cap
gem arc/airglow |
B[ (high density @
W plasma)

For movie: see N|sh|mura et al. [2013]

d0i10.1002/jgra.50279 . [Nishimura et al., JGR, 2013]
An isolated polar cap arc/airglow,

« propagated from the dayside polar region,
« and was followed by a PBI, subsequent streamer, and onset.
Suggesting that the PBI (reconnection) was triggered by a localized

polar cap structure (lobe flows)
Are these associated with localized, fast flows?

Are these propagating from the dayside oval?




Radar echo regions are generally limited, but a radar-imager combination can
highlight structure and evolution of flow channels.

275~ [450 | 675 —

A fast flow channel colocated with an alrglow patch.

Flow channel and patch directed toward a PBI.
Polar cap convection can be more structured than two cell.

Polar cap flow channels feed energy into nightside auroral intensifications.
[Y. Zou et al., 2015]
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Foster et al., 2005 GPS-TEC Observations Hosokawa et al., 2009 All-sky Airglow Observations
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[Hosokawa et al., 2010]

Dayside enhanced density is known to propagate across the polar cap.

—TOls, Polar cap patches
It is technically possible that dayside phenomena influence on nightside aurora.
However, they are thought to passively drift under large-scale two-cell convection.
Do we see any evidence of active day-night connection across the polar cap?



Dayside fransients
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PMAFs
[Lorentzen et al., 2010]

[Rinne et al., 2007]
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Dayside: moving into the polar cap. Nightside: movmg out of the polar cap.
Are these related to each other through the polar cap?



« How do flow channels get into polar caps?
* ldea is day-night coupling via flow channels across the polar cap
« Can be visualized by polar cap patch propagation

Nishimura et al. [2014]

Dayside-Polar cap-Nightside connection
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Are fast flow channels coming from the dayside cusp?
DMSP 18 data
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* A dayside polar cap patch detached from a dayside oval brightening.
* The patch/high density plasma is associated with localized fast flow channel.

— Dayside fast flows may propagate deep into the polar cap.
[B. Wang et al., 2015, submittted]



Day-night connection by flow channel
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Suggesting that a dayside transient propagated across

[Nishimura et al., GRL, 2014] 46 holar cap and triggered nightside aurora.



DMSP observations
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Fast upward flow at cusp
- Slower recombination

Fast anti-sunward flow & Dayside enhanced density
— Transported to nightside across the polar cap
— Triggered nightside aurora

Dayside flow channels/PMAFs could be the source of polar cap flows and nightside aurora.



Summary

Dayside brightening NOON
(dayside reconnecti

Polar cap

Polar cap flow channel
airglow/arc Auroral oval

Substorm onset
MIDNIGHT

 Localized fast flow channels propagate from dayside to nightside and could
trigger nightside auroral brightening.

» The polar cap plays a major role in connecting the dayside and nightside
transient phenomena.

* We suggest dayside-polar cap-nightside interaction by flow channels,
having large impacts on the M-I coupling system.





