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Super Dual Auroral Radar Network
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Number of operating HF radars: 35 (23 in the northern and 12 in the
southern hemispheres) as of Jan 01, 2017
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SAPS (Sub-Auroral Polarization Stream) and SAID
(Sub-Auroral lon Drift)

April 12, 2001 Millstone Hill Radar
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Fig. 1. Simultaneous radar and in situ measurements of auroral and SAPS plasma characteristics

were acquired during a dusk overflight of the Millstone Hill incoherent scatter radar by the DMSP

F1.3 satellite near 01:00 UT on 12 April 2001.The SAPS is seen as a broad region of sunward
plasma convection centered at 53°A.
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SAPS: located
equatorward of the
auroral oval, broadly
distributed

SAID: located inside SAPS,
localized in latitude

(sometimes SAID
coincides with SAPS)

trough: plasma density
depletion region



Importance of ring current for SAPS formation
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Clausen et al. (2012, JGR) longitudinal distribution of SAPS
is interpreted in terms of ring current distribution, with no detailed
discussion on temporal changes
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Possible parameters for determining SAPS intensity

* lonospheric origin

— lonospheric conductivity due to
e Solar radiation (EUV etc.)
e Energetic particle precipitation

e Magnetospheric origin

— IMF effect

— Substorm / storm effects (particle injection, ring current)
* Question:

1. How do SAPS flows grow and decay in the
framework of global convection?

2. What is the relationship between the SAPS / global
convection and the IMF changes / substorms?
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Study of 2 events

e Event on 4 Apr 2017 (Arase / SD conjunction)

e Event on 8 Sep 2017 (possibility of Arase / SD
conjunction)
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Study of 2 events

e Event on 4 Apr 2017 (Arase / SD conjunction)

e Event on 8 Sep 2017 (possibility of Arase / SD
conjunction)
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THEMIS GBO geomagnetic data (H) on 2017/04/04
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THEMIS GBO geomagnetic data (D)on 2017/04/04
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ERG footprints on April 04, 2017
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- ERG/Arase MGF
- dataon 2017
E Apr 4
(SM X.,Y,Z
coordinates)

Possibly looking at the
effects of field-aligned

: currents associated with

. | substorm injection — other

' ERG quicklook particle data
5 ] such as MPE show evidence
- ;2 3 = = | ofinjection (data not

e b o 2t % | shown ).




Summary of observations (2017/04/04
storm event)

 There are several substorm onsets (e.g., at
0830 UT).

e The SuperDARN data show several activities
both in the postmidnight and premidnight
sectors. Some of the disturbances are global
while some of them are not.

e The Arase MGF data also show perturbations
associated with substormes.



Study of 2 events

e Event on 4 Apr 2017 (Arase / SD conjunction)

e Event on 8 Sep 2017 (possibility of Arase / SD
conjunction) — preliminary result (no omniweb
data available yet)
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