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Convection pattern and FAC (IMF By dependence)

Potential and field-aligned current
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Heppner—Maynard convection pattern




Convection pattern and FAC
lonospheric closure with uniform 2

H: high potential, L: low potential

Polar cap

18 MLT 6 MLT




Convection pattern and FAC
Ionospheric closure with non—uniform 2

H: high potential, L: low potential

Polar cap

18 MLT 6 MLT




Substorm currents system (color FAC)




Substorm current system and convection
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Onset arc problem (upper poleward)

(Rae et al., 2009)



N-S arc and substorm onset

(Xing et al., 2010)



Region 2 current driven model of the substorm
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Developments of precursory flow and pressure
(Color:Vx at y=z=0, Contour:P at y=z=0 interval 240 pPa)
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Earthward propagating dipolarization front
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Convection pattern and substorm FAC
Onset — SAPS — CEJ

H: high potential, L: low potential

Polar cap

18 MLT 6 MLT




Force balance (34)



Force balance and state transition

onset t=52 min

(31/ 3)t= 32,4 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(31/ 4)t= 33,5 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(31/ B)t= 34,7 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(31/ 6)t= 35,8 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(31 T t= 37,0 min P -gradP  -JE
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Force balance and state transition

onset t=52 min

(31/ 8)t= 38,1 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(31/ 9 t= 39,3 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(31/10) t= 40,4 min F —gradk  -J4E

10Re 15Re 20Re



Force balance and state transition

onset t=52 min

(31/11) t= 41,5 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(31/12) t= 42,7 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(31/13) t= 43,8 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(31/14) t= 44,9 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(31/15) t= 46,1 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(31/16) t= 47, 2 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(31/17) t= 48,3 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(31/18) t= 49,4 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

41/ 1) t= 50,5 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(41/ 2)t= bL.6 min F —gradP  —JE




Force balance and state transition

onset t=52 min

(41/ 3)t= B2 8 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

A\ (41/ 4) t= 53,9 min F —gradP  —J#E
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Force balance and state transition

onset t=52 min

41/ B)t=56,0 min P -eradd  -0iB
4
| i

10Re 15Re 20Re




Force balance and state transition

onset t=52 min

(41/ 6)t= b6, 1 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

41/ 71 t= b7, 2 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(41/ 8)t= 53,3 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(41/ 9 t= b3, 4 min F —gradP  —JE
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Force balance and state transition

onset t=52 min

(41/10) t= 60,5 min F —gradk  -J4E




Force balance and state transition

onset t=52 min

(41/11) t= 6.6 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(41/12) t= 62,7 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(41/13) t= 63,8 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(41/14) t= 64,9 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(41/15) t= 66, ) min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(41/16) t= 67,1 min F —gradk  -J4E
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Force balance and state transition

onset t=52 min

(41/17) t= 658, 2 min F —gradk  -J4E




Force balance and state transition

onset t=52 min

(41/18) t= 69,3 min F —gradk  -J4E
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Force balance end(34)



Jy(10)



(1020, GE9)




(1020, GE9)




(1020, GE9)




(1020, GE9)




(1020, GE9)




(1020, GE9)




(1020, GE9)




(1020, GE9)




(1020, GE9)




(1020, GE9)




Jy end(10)



end



Cowling channel

e, Current divergence and FAC _

B, Pedersen

div (JHan) +div (J pedersen) =J
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