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1. Figures S1 to S13
Introduction

This Supporting Information contains 13 additional figures that supplement the figures
included in the main body of the paper. Figures S1-S4 show input values and conductivity
results for dipole tilt angles of —23° and +23° for the Interplanetary Magnetic Field (IMF)
clock angles of 90° and 270°, with an IMF magnitude of 10 nT. Figures S5-S13 show the
same maps but for an IMF magnitude of 5 nT, for three dipole tilt angles (—23°, 0° ,
+23°) at three IMF clock angles 90°, 180° , 270°). In all figures the solar wind velocity

is 450 km/s and the F,,; index is 160 sfu. The format is the same as Figures 4-8 in the

paper:
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In the top row of each figure, maps (a)-(c) shows the electric potential and the two
horizontal components of the electric field. The longitudes are marked in Magnetic Local
Time (MLT), in magnetic apex coordinates, with the sun at 12 noon. The gray area on the
maps show the region that is outside of the cap that is used in the SCHA functions in the
model. Minimum and maximum values of the potential and electric fields are indicated in
the lower left and right corners of all contour maps, and the locations where these values
are found are marked on the map with the diamond and plus symbols respectively.

In the second row of these figures, maps (d)-(f) show the equivalent current function and
the duskward and sunward components of the divergence-free currents that are calculated
from the gradients of this function. The color bar scale for all horizontal currents is
adjusted to approximately match the largest magnitude of the sunward current.

In the third row, map (g) shows the field-aligned current (FAC) and (h)-(i) show the
duskward and sunward components of the curl-free current. Lines are drawn only for
every third interval marked on the color bar to reduce crowding around the peaks. The
gray area on the maps show the region outside of the boundaries of the FAC model. The
total sums of the upward (negative) and downward (positive) FAC, integrated over the
spherical cap, are indicated in the upper left and right corners of the contour map in units
of millions of Amperes (MA).

The fourth row starts with the Poynting flux, (j), calculated from the cross product
of the electric and magnetic fields. The total energy flow into the ionosphere is in the
upper-right corner, in Giga-watts (GW). The second map in the fourth row, (k), shows

the Pedersen conductivity that is calculated without use of the divergence-free component
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of the horizontal current. Map (1) shows the Hall conductivity that is calculated without
use of the curl-free current.

The map at the left in the bottom row, (m) shows the Joule heating that is calculated
with from the dot product of the electric field and the total current. Maps (n) and (o) in
the bottom row show the final values of the Pedersen conductivity and Hall conductivities,

derived using the total currents.
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IMF B;= 10.0 nT, Clock Angle=90°, V= 450 km/s, Tilt=-23°, F,,,=160

(a) Electric Potential (b) E Duskward (c) E Sunward
12 kv 12 mv/m 12 mV/m
44 63.7 63.7
53.9 53.9
44.1 44.1
34.3 34.3
24.5 24.5
14.7 14.7
4.9 4.9
-4.9 -4.9
-14.7 1147
-24.5 -24.5
-34.3 -34.3
-44.1 -44.1
-53.9 -53.9
2 22 2 2
45KV OMLT kv % 353muim OMLT 642mvim 037 405mvim OMLT 253mvim 07
(d) Equivalent Current (e) J Duskward (f) I Sunward
df df
19 kA 12 mA/m 12 mA/m
156 14 = 10 312 312
132 264 264
108 216 216
84 168 168
60 120 120
36 72 72
12 24 24
-12 -24 24
-36 72 72
-60 -120 -120
-84 -168 -168
-108 216 216
132 -264 264
22 2 156 22 2 312 22 2 312
-160 kA 0MLT 160 kA -255mA/m  OMLT 294 mA/m -321mA/m  OMLT 116 mA/m
(g) Field Aligned Current (h) J_; Duskward (i) 3 Sunward
2 cf cf
2.7 MA 12 27MA _HAM 12 mA/m 12 mA/m
o 16 312 312
264
216
168
120
72
24
24
72
-120
-168
216
: 264
2 2
208 mA/m OMLT  168mA/m Y2 214mAm OMLT  98mAm 12
(k) 25, no Jy (1) Z,, no J4
mw/m’ mho mho
9. 12 s 12 25
7:2 36 36
5.4 27 27
3.6 18 18
1.8 9 9
3 3
5 0.0 0 0
0.5 mw/m® OMLT 11 5 mw/m®
(m) Joule Heating Wi . .
m m mnho mho
12 1070 GW 9.0 45 45
7.2 36 36
5.4 27 27
3.6 18 18
1.8 9 9
3 3
5 0.0 5 0 5 0
26mw/m?> OMLT 93 mw/m? 0 MLT 51 mho 0 MLT 29 mho

Figure S1. Conductivity input data and results, for IMF Br magnitude 10 nT at 90° clock

angle, and the dipole tilt angle is —23°.
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IMF B,= 10.0 nT, Clock Angle=90°, V= 450 km/s, Tilt=23°, F,, ;=160

(a) Electric Potential (b) E Duskward (c) E Sunward
12 kv 12 mV/m 12
54 5
55
45
35
25
15
5
-5
<15
-25
-35
-45
2 i 2 = 2 2
-55 kV 0 MLT 39 kv -35mv/im  OMLT 74 mV/m 61mvim OMLT  31mVv/im
(d) Equivalent Current (e) J Duskward (f) J4 Sunward
22 “A o34 ge mA, 12
198 308
162 252 2 A 5
126 196
90 140
54 84
18 28 6
-18 -28
-54 -84
-90 -140
-126 -196
-162 -252
22 2 ¥ 23 > £55 22 2
-236 kA 0 MLT 236 kA 271 mA/m  OMLT 467 mA/m -344mA/m  OMLT 377 mA/m
(g) Field Aligned Current 5 (h) J; Duskward (i) J; Sunward
3.5 MA 12 34MA _HAM 12 mAm,, 12
14 10

2 2
223mAm OMLT  339mA/m 0% .3a8mA/m OMLT 122 mA/m
®) %, no J,, () %, no J,
mw/m?® mho
34.5 i a5 12

2
-0.2mw/m® OMLT 30.9 mw/m?
(m) Joule Heating
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10

2 2 2
1.6 mw/m?> OMLT 358 mw/m? 0 MLT 27 mho 0 MLT 14 mho

ow

Figure S2. Conductivity input data and results, for IMF Br magnitude 10 nT at 90° clock

angle, and the dipole tilt angle is +23°.
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IMF B;= 10.0 nT, Clock Angle=270°, V= 450 km/s, Tilt=-23°, F ;=160

(a) Electric Potential (b) E Duskward (c) E Sunward
12 kv 12 mV/m 12 mVv/m
40 58.5 58.5
49.5 49.5
40.5 40.5
31.5 31.5
22.5 22.5
13.5 13.5
4.5 4.5
-4.5 -4.5
-13.5 -13.5
-22.5 -22.5
-31.5 -31.5
-40.5 -40.5
2 2 20 22 2 5o 2 565
-41 kv 0 MLT 31kV -35.2mv/im OMLT 59.6 mv/m ’ -35.7mvim OMLT  62.1 mv/m :
(d) Equivalent Current (e) J Duskward (f) I Sunward
df df
19 kA 12 mA/m 12 mA/m
91 5 208 208
77 176 176
63 144 ==& 144
49 112 112
35 80 80
21 48 48
7 16 16
-7 -16 -16
21 -48 -48
-35 -80 -80
-49 -112 -112
-63 -144 -144
22 2 i 22 2 g 22 2 =
-93 kA 0 MLT 93 kA -173mA/m  OMLT 100 mA/m 219mA/m OMLT 95 mA/m
(g) Field Aligned Current (h) J_; Duskward (i) 3 Sunward
2 cf cf
2.1 MA 12 21MA _HAM 12 mAm. 12 mam..
14 10
176
144
112
80
48
16
6 16
-48
-80
112
-144
B . A -176
-0.47 yAim® OMLT .38 yA/m? -161mA/m  OMLT 104 mA/m 208 _jogmAm OMLT 131 mAm 208
(j) Poynting Flux i (k) Zp, no Jy o () Z,, no J o
L2 52 W 12.30 o a5 12 a5
9.84 36
7.38 27
6
4.92 18
2.46 9
3
5 0.00 0
-02mw/m® OMLT 93 mw/m?
(m) Joule Heating Wi )
mwW/m mnho
i 12w 12.30 a5
i6 9.84 36
7.38 27
18 6 .
4.92 18
20K e 60 2.46 9
% 5
5 0.00 5 5 0
0.7 mw/m?> OMLT 12 4 mw/m? 0 MLT 16 mho 0 MLT 23 mho

Figure S3. Conductivity input data and results, for IMF Br magnitude 10 nT at 270° clock

angle, and the dipole tilt angle is —23°.
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IMF B;= 10.0 nT, Clock Angle=270°, V= 450 km/s, Tilt=23°, F,, =160

(a) Electric Potential W (b) E Duskward v (c) E Sunward
mv/m
12 50 12 m 12
42 .
35
27
19
11
3
3 18
-11
-19
27
35 QW o
2 F 22 2 Fy 22 2
-44 kV 0MLT 51 kV -37.9mV/im OMLT 58.4 mV/m ’ -37.7mVim OMLT  59.5 mV/m
(d) Equivalent Current . (e) J Duskward i (f) J4 Sunward
12 273 12 . 12
231 341
189 279
147 217
105 155
63 93
21 31
21 31
-63 -93
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147 217
,,,,, -189 279
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(g) Field Aligned Current Al (h) J; Duskward g (i) I Sunward
-3.0 M(i\4 12 . 03.1 MA _H 12 103 12

2 2
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Figure S4. Conductivity input data and results, for IMF Br magnitude 10 nT at 270° clock

angle, and the dipole tilt angle is +23°.
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IMF B;= 5.0 nT, Clock Angle=90°, V,,= 450 km/s, Tilt=-23°, F,,,=160

(a) Electric Potential (b) E Duskward (c) E Sunward
12 kv 12 mV/m 12 mVv/m
35 50.7 50.7
42.9 42.9
35.1 35.1
27.3 27.3
19.5 19.5
11.7 11.7
3.9 3.9
3.9 -3.9
-11.7 -11.7
-19.5 -19.5
-27.3 -27.3
-35.1 -35.1
o -42.9 -42.9
2 j 22 2 | 2 2 )
35kV OMLT 27KV 35 298mVvim OMLT 51.0mvim 507 340mvim OMLT  20.6 mvim R0
(d) Equivalent Current (e) J Duskward (f) I Sunward
19 kA d 12 mA/m of 12 mA/m
91 14 5 10 182 182
77 h 154 154
63 126 126
49 98 98
35 70 70
21 42 42
7 14 14
-7 -14 -14
21 -42 -42
-35 -70 -70
-49 -98 -98
-63 -126 -126
77 -154 -154
22 L 2 22 2 22 2
2102KA OMLT 102kA 1 a78mAlm OMLT  211mA/m 282 1gamAlm OMLT  94mAm 82
(g) Field Aligned Current 5 (h) J; Duskward (i) I Sunward
-1.5 MA 12 15MA _HAM 12 mA/m_ 12 mA/m
14 10 82
154
126
16 98
70
42
14
18 6 14
-42
-70
20 -98
-126
- -154
2 2 2
-0.33 yAm® OMLT .39 yA/m? -117 mA/m  OMLT 89 mA/m 182 1i5mA/m OMLT 70 mA/m =182
(i) Poynting Flux ) (k) Zp, no Jy (I Z,, no Jg
12 27 GW mwW/m 12 mho 12 mho
1§ 4.5 45 45
16 3.6 36 36
2.7 27 27
18 6
1.8 18 18
N 0.9 9 9
3 3
5 0.0 5 0 0
-0.1 mwW/m? 0 MLT 3.6 mW/m? 0 MLT 19 mho
(m) Joule Heating Wit (n) Z, . .
m m mnho
12 1GTCW 4.5 . a5 225
i6 3.6 36 36
2.7 27 27
18 6 S
1.8 18 18
20X D S 0.9 9 9
: 3 3
5 0.0 5 0 5 0
27mw/m?> OMLT 4.6 mw/m? 0 MLT 55 mho 0 MLT 29 mho

Figure S5. Conductivity input data and results, for IMF By magnitude 5 nT at 90° clock

angle, and the dipole tilt angle is —23°.
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IMF B;= 5.0 nT, Clock Angle=90°, V,,= 450 km/s, Tilt=0°, F,,=160
(a) Electric Potential W (b) E Duskward
12

mV/m
63.7

53.9
44.1
34.3
24.5
14.7
4.9
-4.9
-14.7
-24.5

12

22 2
-325mvim OMLT  64.4 mV/m
(e) J Duskward
12

2
-39 kV 0 MLT 33 kv

22 2 ; 22 2
-114 KA oOMLT 114 kA -138mA/m  OMLT 181 mA/m

(g) Field Aligned Current (h) J; Duskward
-LIMA, 12 LBMA pAIm 12 mAm,

0.25

0.04
-0.04

-0.25

-0.46 2
-135 mA/m  OMLT 161 mA/m
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7.2
5.4
3.6

1.8

5 0.0
-0.2mw/m® OMLT 11 3 mw/m?
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10 :
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3.6
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(c) E Sunward
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22 2
-44.8 mV/im OMLT  27.2 mVim

22
-182 mA/m O MLT

(f) J4 Sunward
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2
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(i) I Sunward
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2
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() Z,,, n0 Jg
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2
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Figure S6. Conductivity input data and results, for IMF By magnitude 5 nT at 90° clock

angle, and the dipole tilt angle is 0°.
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IMF B;= 5.0 nT, Clock Angle=90°, V= 450 km/s, Tilt=23°, F,,,=160

(a) Electric Potential W (b) E Duskward v (c) E Sunward -
mv/m mv/im
L2 45 12 63.7 12 63.7
53.9 53.9
44.1 44.1
34.3 34.3
24.5 24.5
14.7 14.7
4.9 4.9
-4.9 -4.9
-14.7 -14.7
-24.5 -24.5
-34.3 -34.3
: -44.1 -44.1
3 - B > -53.9 4 -53.9
-45 -63.7 -63.7
-46 kV 0MLT 31 kv -32.0mvim OMLT 63.9 mv/m 53.7mvim OMLT 27.1mV/m
(d) Equivalent Current . (e) J Duskward i (f) J4 Sunward .
mA/m mA/m
S 156 12 286 12 286
132 242
108 198
84 154
60 110
36 66
12 22
-12 22
-36 -66
-60 -110
-84 -154
-108 -198
132 £ 242
22 2 156 22 2 286 22 2 286
-159 kA 0 MLT 159 kA -183mA/m  OMLT 294 mA/m -231mA/m  OMLT 291 mA/m
(g) Field Aligned Current (h) J_; Duskward (i) 3 Sunward
2.1 MA 12 21MA _HAM "1 mA/m "2 miym
“ed WAL & 286 286
242
198
154
110
66
22
22
-66
-110
-154
-198
5 : A 242
-286 -286
-132mA/m  OMLT 230 mA/m -223mA/m  OMLT 92 mA/m
mw/m? (k) Zp, N0 Jy mho () 2y, 0 Iy mho
18.0 o 45 12 a5
14.4 36 36
10.8 27 27
7.2 18 18
3.6 9 9
3 3
5 0.0 0 0
-0.2mw/m® OMLT 181 mw/m?
(m) Joule Heating Wi . .
m m mnho mho
i 56w 18.0 s a5
- 14.4 36 36
10.8 27 27
18 6 S
7.2 18 18
208 N B0 3.6 9 9
A - 3 3
5 0.0 5 0 0
0.8 mw/m® OMLT 190 mw/m® OMLT 23 mho

Figure S7. Conductivity input data and results, for IMF By magnitude 5 nT at 90° clock

angle, and the dipole tilt angle is +23°.
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IMF B;= 5.0 nT, Clock Angle=180°, V= 450 km/s, Tilt=-23°, F,,,=160

(a) Electric Potential (b) E Duskward (c) E Sunward
12 kv 12 mV/m 12 mV/m
55 44.2 44.2
37.4 37.4
30.6 30.6
23.8 23.8
17.0 17.0
10.2 10.2
3.4 6 3.4
-3.4 -3.4
-10.2 -10.2
-17.0 -17.0
238 20 4 -23.8
-30.6 -30.6
3 > -37.4 b 4 -37.4
-56 kv oMLT a2kv 2 a5mvim OMLT 392mvim %2 s02mvim OMLT 33imvim 442
(d) Equivalent Current (e) J Duskward (f) J4 Sunward
19 kA 12 mA/m 12 mA/m
. 169 5 468 468
143 396 396
117 324 324
91 252 252
65 180 180
39 108 108
13 36 36
-13 -36 36
-39 108 108
-65 180 -180
91 252 -252
-117 324 -324
2 SN kR : = AL B
-182 kA 0MLT 182 kA -220mA/m  OMLT 380 mA/m -468 mA/m  OMLT 213 mA/m
(g) Field Aligned Current 5 (h) J; Duskward (i) J; Sunward
2.5 MA 12 25MA _HAM 12 mAm. 12 mam.,
14 10
0.52 396
324
252
0.28 180
108
6 0.04 36
-0.04 -36
108
-180
-0.28 252
324
2 -0.52 3 4 396
-0.64 pAm® OMLT g .55 yA/m? -227mA/m  OMLT 122 mA/m 468 00mAm OMLT 141 mAm 468
(j) Poynting Flux i (k) Zp, no Jy o () Z,, no J o
bz 1067 GwW 10.20 i a5 12 a5
8.16 36 36
6.12 27 27
6
4.08 18 18
2.04 9 9
3 3
5 0.00 5 0 0
-0.7mw/m* OMLT 9.4 mwim® oOMLT 15 mho
(m) Joule Heating i (n) 2 o o
i S8GW 10.20 2 a5 25
8.16 36 36
6.12 27 27
6
4.08 18 18
2.04 9 9
3 3
5 0.00 5 0 5 0
4.4 mwim?> OMLT 104 mw/m? 0 MLT 70 mho 0 MLT 52 mho

Figure S8. Conductivity input data and results, for IMF Br magnitude 5 nT at 180° clock

angle, and the dipole tilt angle is —23°.
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IMF B;= 5.0 nT, Clock Angle=180°, V= 450 km/s, Tilt=0°, F ;=160

(a) Electric Potential (b) E Duskward (c) E Sunward
12 K 61 i 6 12 6
51 46.2 46.2
42 37.8 37.8
32 29.4 29.4
23 21.0 21.0
14 12.6 12.6
4 5 42 42
-4 -4.2 -4.2
-14 -126 -12.6
23 -21.0 -21.0
-32 -29.4 29.4
-42 -37.8 -37.8
51 -46.2 -46.2
2 22 2 22 2
62 kV OMLT s7kv O 496mvim OMLT s57mvim %% soimvim OMLT 347mvim %6
(d) Equivalent Current (e) J Duskward (f) I Sunward
19 kA 4 12 mA/m dt 12 mA/m
234 546 546
198 462
162 378
126 294
90 210
54 126
18 42
-18 -42
54 -126
-90 -210
-126 294
-162 -378
22 2 4 22 2 : 22 2 o
246 kA OMLT 246 kA 2% gemAm OMLT 433 mA/m 54 ssomam OMLT 204 mAm -546
(g) Field Aligned Current (h) J_; Duskward (i) 3 Sunward
2 cf cf
-3.2 MA 12 31MA _HAM 12 mAm. . 12 mAfm..
14 10
462
378
294
210
126
42
-42
-126
-210
294
-378
i -462
2 2
260 mA/m OMLT  158mA/m  °*®  246mAm OMLT 145mAam %0
(K) Zp, N0 Jq () Z,,, n0 Jg
mw/m’ mho mho
15 12 s 12 25
12 36 36
9 27 27
6 18 18
3 9 9
3 3
> 0 A 0 0
0.5 mw/m® OMLT 12 8 mw/m® OMLT 10 mho
(m) Joule Heating Wit (n) Z, . .
m m mno mho
12 Les oW 18 12 o 9%
i 12 36 36
9 27 27
18 6 =
6 18 18
20K SO 3 9 9
; 3 3
2 0 2 0 2 0
-2.5 mwW/m? 0 MLT 16.6 mW/m? 0 MLT 36 mho 0 MLT 21 mho

Figure S9. Conductivity input data and results, for IMF Br magnitude 5 nT at 180° clock

angle, and the dipole tilt angle is 0°.
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IMF B;= 5.0 nT, Clock Angle=180°, V,,= 450 km/s, Tilt=23°, F,, ,=160

(a) Electric Potential (b) E Duskward
12 kv 12

(c) E Sunward
12

22 2
-47.8mvim OMLT  37.3 mV/m
(f) J4 Sunward
12

2 22 2
-59 kv 0 MLT 55 kV i -48.8mvim OMLT 589 mV/m
(d) Equivalent Current
12

(e) J Duskward
12

22 2 i 22 2
-353mA/m  OMLT 487 mA/m -638 mA/m OMLT 300 mA/m
(h) J; Duskward (i) I Sunward
12 12

22 2
-327 kA 0 MLT 327 kA

(g) Field Aligned Current
-3.2 MA 12 32MA _HAM
14 10

2 2
-274 mA/m O MLT 196 mA/m ) -284 mA/m O MLT 142 mA/m
(K) Zp, N0 Jq () Z,,, n0 Jg
12 12

2
0.7 mw/m® OMLT 143 mw/m?
(m) Joule Heating
12 137 GW

10

ow

2 2 2
5.1 mw/m?> OMLT 205 mw/m? 0 MLT 46 mho 0 MLT 23 mho

Figure S10. Conductivity input data and results, for IMF By magnitude 5 nT at 180° clock

angle, and the dipole tilt angle is +23°.
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IMF B,= 5.0 nT, Clock Angle=270°, V= 450 km/s, Tilt=-23°, F,,,=160

(a) Electric Potential (b) E Duskward (c) E Sunward
12 kv 12 mv/m 12 mVv/m
33 46.8 46.8
39.6 39.6
32.4 32.4
25.2 25.2
18.0 18.0
10.8 10.8
3.6 3.6
-3.6 -3.6
-10.8 -10.8
-18.0 -18.0
-25.2 -25.2
-32.4 -32.4
) -39.6 -39.6
2 22 2 22 2
34KV OMLT 18kv 33 331mvim OMLT 48imvim ‘%% 318mvim OMLT 475mvim 268
(d) Equivalent Current (e) J Duskward (f) I Sunward
df df
19 kA 12 mA/m 12 mA/m
65 130 130
55 110
45 90
35 70
25 50
15 30
5 10
-5 -10
-15 -30
-25 -50
-35 -70
-45 -90
2 2 g 22 2 : 22 2 e
-66 kA 0 MLT 66kA 0% .105mAim OMLT  83mam 20 .138mAm OMLT  e2mAam 130
(g) Field Aligned Current (h) J_; Duskward (i) 3 Sunward
2 cf cf
-1.1 MA 12 11MA _HAmM 12 mAm . 12 mam,
14 10
110
90
16 70
50
30
10
18 6 10
-30
-50
20 -70
-90
& : 130 . 130
-0.34 pAIm? OMLT (28 yAm’ -105 mA/m OMLT 54 mA/m 64mA/m OMLT 84 mA/m
(j) Poynting Flux Wi (k) Zp, no Jy o (I Z,, no Jg o
bz 1018 Gw 45 i a5 12 a5
3.6 36
2.7 27
6
1.8 18
0.9 9
3
5 0.0 0
-0.3mw/m® OMLT = 31 mwm®
(m) Joule Heating Wi .
m m mho
2 107 CW 45 a5
- 3.6 36
2.7 27
18 6 |-
1.8 18
P\ 0.9 9
5 0.0 3 5 0
-0.5 mw/m? 0 MLT 4.1 mW/m? 0 MLT 14 mho 0 MLT 15 mho

Figure S11. Conductivity input data and results, for IMF Br magnitude 5 nT at 270° clock

angle, and the dipole tilt angle is —23°.
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IMF B,= 5.0 nT, Clock Angle=270°, V= 450 km/s, Tilt=0°, F,,=160

(a) Electric Potential (b) E Duskward (c) E Sunward
12 kv 12 mv/m 12 mV/m
39 48.1 48.1
40.7 40.7
33.3 333
25.9 25.9
18.5 18.5
11.1 11.1
3.7 3.7
3.7 3.7
-11.1 -11.1
-18.5 18.5
-25.9 -25.9
-33.3 -33.3
-40.7 -40.7
2 22 2 22 2
- ) -34.5 mV/im .1 mV/m e -34.5 mv/im .9 mv/m o
39 kv OMLT 33kV 33 345mvim OMLT  49.1mv/ 481 45mvim OMLT  43.9 mv/ 484
(d) Equivalent Current (e) J Duskward (f) I Sunward
19 kA 4 12 mA/m dt 12 mA/m
14 - 10 104 14 = 10 195 195
‘“"‘, 88 165 165
72 = 135 135
56 105 105
40 75 75
24 45 45
8 15 15
-8 -15 -15
-24 -45 -45
-40 -75 -75
-56 105 105
72 135 135
-88 165 165
22 2 104 22 S 2 105 22 2 105
-114 kA 0MLT 114 kA -203mA/m OMLT 134 mA/m 2199 mA/m  OMLT 158 mA/m
(g) Field Aligned Current (h) J_; Duskward (i) I Sunward
2 cf cf
-1.6 MA 12 16MA _HAM 12 mA/m._ 12 mAm.
14 10
165
135
105
75
45
15
-15
-45
-75
-105
135
165
2 2 2
A14mAm OMLT 129 mA/m 195 97mAm  OMLT 154mAm 193
(k) 25, no Jy (1) Z,, no J4
mw/m’ mho mho
75 12 a5 12 a5
6.0 36
4.5 27
3.0 18
1.5 9
3
5 0.0 0
0.1 mw/m* OMLT g8 mwim®
(m) Joule Heating Wi )
m m mho
12 1037 GW on 25
- 6.0 36
4.5 27
18 6
3.0 18
20 B 8/ 15 9
2 90 2 2 g
3.0mw/m?> OMLT 7.9 mw/m? 0 MLT 13 mho 0 MLT 13 mho

Figure S12. Conductivity input data and results, for IMF By magnitude 5 nT at 270° clock

angle, and the dipole tilt angle is 0°.
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X-16

IMF B;= 5.0 nT, Clock Angle=270°, V,,= 450 km/s, Tilt=23°, F,, ,=160

(a) Electric Potential (b) E Duskward (c) E Sunward
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Figure S13. Conductivity input data and results, for IMF By magnitude 5 nT at 270° clock

angle, and the dipole tilt angle is +23°.
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