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Stable Auroral Red (SAR) arc

• Sub-auroral stable red arc 
(no green line 
accompanied)

• Mainly during the 
recovery phase of 
geomagnetic storms

• Considered to be 
associated with the 
overlapping of ring 
current / plasmaspheric 
plasmas

• Its relation with the 
electric field is not clear, 
although some relations 
were reported

Takagi et al. (2018, GRL)



Rees and Roble (1975, RG)

SAR arc: interactions between the ring current protons and plasmapause particles
- What is the role of the electric field?



ISEE website news on SAR arc



Real-time Dst index (Nov 2021)



Suzuki et al. 
(2009, JGR, 
nighttime 
MSTID study)
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SD Hokkaido West /East quicklook plots 
on 4 Nov 2021                    LT ~ UT+9h
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SD Hokkaido West /East quicklook plots 
on 4 Nov 2021 (enlarged time scale)
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Global convection map movie on 04 Nov 2021



Conclusions

• The 4 Nov 2021 geomagnetic storm event provides a 
good opportunity to study the relation between the 
SAR arc and electric field (plasma drift) in detail.

• The SuperDARN Hokkaido East / West (HOP) radars 
observed the electric field enhancements and 
equatorward expansions in association with the SAR arc 
activities (intensification and equatorward expansion), 
indicating a close relationship between them.

• More detailed analysis (identification of the relative 
location between SAR arcs and flows) is in progress.

• Comparison with the satellite data (e.g., Arase) is also 
promising.


