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The FACs in the dayside cusp/mantle 
region are controlled by IMF By. They are 
believed to be distinct from the region 1 
and 2 systems on the flanksides. 



In order to investigate the source mechanisms of the dayside 
FAC systems, we performed MHD simulation.

REPPU code [Tanaka, 2016]
level 6 (medium spatial resolution)
Inner boundary at 2.6 RE

 Solar wind parameters
N = 5#/cc
V = 372 km/s
T = 200,000 K

 IMF parameters
Bx = 0 nT, 
By = −5.2 nT, 
Bz = −3.0 nT
(Bt = 6 nT, θ = 60°)
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Closure of the cusp and mantle currents 
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mσ− ≡ j E p pσ ≡ ∇v

Energy conversion (1)
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σm σp σv
(small)

div(V||) div(V⊥)

High latitude side + − (+) + − Expanding-slow  dynamo (phase 1)
Low latitude side − + (−) − + Contracting-slow load (phase 2)

Energy conversion summary

Slow mode cycle
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Energy conversion + FAC generation summary
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Conclusion
With numerical modeling, we examined the dayside current 
systems for By<0 in the Northern Hemisphere. We conclude that 
midday region 1 (“cusp” current) and midday region 0 (“mantle” 
current) are closed in the magnetospheric cusp, spiraling 
around the high-pressure region. The dynamo is located in the 
poleward of side of the cusp, where the plasma process is 
interpreted in terms of expanding slow mode disturbances. 
Other characteristics are summarized as follows. 

BY and hemisphere 
independent

BY and hemisphere 
dependent

Dominant plasma 
process

High latitude side dynamo div(V||)>0 div(V⊥)<0 div(j||)<0 Expanding slow
Low latitude side load div(V||)<0 div(V⊥)>0 div(j||)>0 Contracting slow
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