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Introduction

e This file contains a list of 87 plasmoids which were identified in the Jovian
magnetotail. (Table S1)

e Magnetic field and Waves spectra, along with the results of MVA analysis are
shown for each event. (Figures S1 — S87)

e Energetic particle spectra is shown for selective events for which high cadence
JEDI data was available. (Figures S88 — S120)



Reversal Plasmoid Duration < |B|> ABy
Event# Start End Sense Type (s) (nT) (nT)
1 2017-075723:57:09 2017-075723:58:14 tailward o-line 65 1.16  2.07
2 2017-075T09:55:25 2017-075T09:56:27 tailward flux-rope 62 3.85 384
3 2017-075709:35:23 2017-075T09:36:08 planetward o-line 45 213 479
4 2017-076T06:44:50 2017-076T06:46:05 planetward flux-rope 75 413 6.82
5 2017-076T15:56:33 2017-076T15:56:58 planetward o-line 25 234 293
6 2017-076T00:09:54 2017-076T00:11:45 planetward flux-rope 111 2.58 3.64
7 2017-077T02:57:16 2017-077T02:59:55 tailward flux-rope 159 2.22  3.16
8 2017-078T18:31:53 2017-078T18:32:15 tailward o-line 22 1.63 3.48
9 2017-083T13:01:29 2017-083T13:02:02 tailward o-line 33 2.87 8.45
10 2017-096T03:20:06 2017-096T03:21:31 planetward o-line 85 2.86 5.19
11 2017-096T03:16:48 2017-096T03:17:12 tailward o-line 24 1.62 2.05
12 2017-129T723:24:18 2017-129723:26:02 planetward flux-rope 104 2.10 2.92
13 2017-132T05:23:39 2017-132T05:25:09 tailward flux-rope 90 3.26  2.09
14 2017-136T02:37:05 2017-136T02:41:32 tailward o-line 267 193 4.58
15 2017-150T718:31:35 2017-150718:31:51 tailward o-line 16 1.63 3.22
16 2017-186T04:22:10 2017-186T04:24:32 tailward flux-rope 142 225 249
17 2017-189T17:56:00 2017-189T17:56:15 tailward flux-rope 15 1.06 231
18 2017-234T07:44:32 2017-234T07:45:17 tailward o-line 45 230 3.68
19 2017-234T716:41:50 2017-234T16:42:51 planetward o-line 61 195 5.67
20 2017-235T10:11:28 2017-235T10:13:45 tailward o-line 137 1.18 3.00
21 2017-235T702:26:06 2017-235702:26:41 tailward o-line 35 217 249
22 2017-236T20:21:14 2017-236T20:21:34 planetward flux-rope 20 3.67 3.50
23 2017-239T12:46:13 2017-239T12:46:40 tailward flux-rope 27 2,00 231
24 2017-239T08:31:58 2017-239708:32:27 tailward flux-rope 29 2,67 3.23
25 2017-239T22:54:38 2017-239T22:55:07 tailward o-line 29 1.63 2.42
26 2017-239T708:31:05 2017-239T08:31:43 planetward o-line 38 1.73 3.33
27 2017-241T703:48:43 2017-241T703:49:08 tailward o-line 25 5.23 11.12
28 2017-242T708:56:02 2017-242T708:56:15 planetward o-line 13 219 248
29 2017-287T13:20:33 2017-287T13:23:05 tailward o-line 152 297 7091
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Table S1. List of plasmoids identified by the algorithm.
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2.42
4.73
1.86
1.54
5.36
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2.34
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2.72
2.08
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4.46
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2.59
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3.63
4.62
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3.23
4.10
3.52
2.30
4.75
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Freq (Hz)
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R - 40.58 40.57 40.55 40.54 40.53 40.51
LT- 4281 4.81 4.81 4.81 4.81 4.81
Latitude - 7.84 7.84 7.85 7.85 7.86 7.86
o 25 E - @ Start E 2
< 0.0 . X End B
S s .« X, E
5 -
a)
- El o
£ T
20—
9
T T T T EN @ 2 —_
[ . £
L i NI
= [~ . Lo
o
_5 ¥ T T T T T
Time - 13:01:29 13:01:35 13:01:42 13:01:48 13:01:55 13:02:01 -4 -2 0 2
R - 40.55 40.55 40.55 40.55 40.55 40.55 B (nT)
LT- 4.81 4.81 4.81 4.81 4.81 4.81
Latitude - 7.85 7.85 7.85 7.85 7.85 7.85
Figure S9
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B/ (nT)

Bg (nT)

2017-04-06, DOY=096

MVA Output:

Cartesian Eigenvectors:
N = (-0.34, -0.82, 0.46)
M = (0.92, -0.19, 0.34)
L =(-0.19, 0.54, 0.82)

Ratio of eigenvalues:

&
: )11_ I/\M = 81.67
o Au Ay =831
P=46.18
N 10-10=
T £
z 107113
o 107123
& 107135
Time - 03:11:48 03:13:52 03:15:57 03:18:02 03:20:07 03:22:12
R - 81.89 81.90 81.90 81.91 81.92 81.92
LT- 478 4.78 4.78 4.78 4.78 4.78
Latitude - -14.64 -14.64 -14.64 -14.64 -14.64 -14.63
} 0.5
—~ |E| ® Start E
£ 01 X End Foo _
a g
.’\ﬁ‘**—i’—b\/\/\kxx_ -0.5 2
—2 T T T T T o]
9) 10
£ 21
£ T T
=
m F2.0
0- []
T T T T 15~
1 i e x| £
£ ol 103
S 0.5
Time - 03:16:48 03:16:53 03:16:57 03:17:02 03:17:06 03:17:11 -1 0 1
R - 81.91 81.91 81.91 81.91 81.91 81.91 B, (nT)
LT- 4.78 4.78 4,78 4.78 4.78 4.78
Latitude - -14.64 -14.64 -14.64 -14.64 -14.64 -14.64

Figure S10
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B, (nT)

2017-04-06, DOY=096

MVA Output:

Bg (nT)

rtesian Eigenvectors:
(0.05, 1.00, -0.04)
(0.84, -0.02, 0.55)

Ca
N
M
L = (-0.55, 0.06, 0.84)

Ratio of eigenvalues:

ALl Awm = 27.59
Amf Ay = 10.80
P=10.10
10710»—\
10-11§
10712':,:;
107135
Time - 03:15:06 03:17:23 03:19:40 03:21:57 03:24:14 03:26:31
R - 81.90 81.91 81.91 81.92 81.93 81.93
IT- 4.78 4.78 4.78 4.78 4.78 4.78
Latitude - -14.64 -14.64 -14.64 -14.64 -14.63 -14.63
~ 251 |E| ® Start @f-z
g X tnd 1
g %% MHWM:} s
—2.51 0 &
2 . . . ;
g)
~ -1
T 25 W . .
=
@ 0,0
- \ \M E
E 0.0 o= e e ) 13
5 —2.5 -
@ Fo
T T Ll T T T
Time - 03:20:06 03:20:23 03:20:40 03:20:56 03:21:13 03:21:30 -4 -2 0 2
R - 81.92 81.92 81.92 81.92 81.92 81.92 B (nT)
IT- 4.78 4.78 4.78 4.78 4.78 4.78
Latitude - -14.64 -14.64 -14.64 -14.64 -14.64 -14.64

Figure S11
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— 1 1 a -05- -
5 0.0 L L MVA Output:

—~ 1 M 1 //"\)I‘x\w\\ b) l Cartesian Eigenvectors:
£ o /N - : ; . N = (0.99, 0.06, 0.13)
- 7 i i \/ M = (-0.06, 1.00, -0.06)
& 14 i : L = (-0.13, 0.06, 0.99)

Bw (nT)

D e T B it . == = Mttt =) 1 |
E Ratio of eigenvalues:
s —11 AL/ Ay = 7.69
@ Au /Ay = 5.62
5 P=11.30
-
c | T L e
o : 1 Force-free flux-rope fit:
- 1 1
- 1508 ' ' ’ ' Step 1 x2 = 0.02 nT?
L 1000 Step 2 x? = 0.12 nT?
o LTI u a=2.40,I1P=0.53
g 500 SR Bo = 2.92 nT
- x4 = (-0.78, 0.58, -0.23)
Time - 23:19:18 23:21:38 23:23:59 23:26:20 23:28:41 23:31:02
R - 79.85 79.85 79.84 79.83 79.82 79.82
LT- 4.59 4.59 4.59 4.59 4.59 4.59
Latitude - -0.77 -0.77 -0.77 -0.77 -0.77 -0.77
. 11 — Data @ Start
o e W,
= 0 _':-V 3 - N i /}
ey %@ el ] 0.0
T T T T i eV l‘\’
4 —=0.5
.
£ 24 T T
= 2.5
o 7

1 . . ! /‘/V\K“\ @-2.0':
I . - e

rlo
-1 4
Time - 23:24:18 23:24:39 23:24:59 23:25:20 23:25:40 23:26:01 -1 0 1
R - 79.84 79.84 79.84 79.83 79.83 79.83 B, (nT)
LT- 4.59 4.59 4.59 4.59 4.59 4.59
Latitude - -0.77 -0.77 -0.77 -0.77 -0.77 -0.77
Figure S12
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By (nT)

nT)

1500 T
1000

500 1 i sy o o

Freq (Hz)

|
g i oo i o o ) i
i e

51

2017-05-12, DOY=132

MVA Output:

Cartesian Eigenvectors:
N = (0.51, -0.74, -0.43)
M = (-0.73, -0.64, 0.23)
L = (0.45, -0.20, 0.87)

Ratio of eigenvalues:
AL/ Ay = 6.89
Am/ Ay = 8.14

P=13.27

Force-free flux-rope fit:

_10—. Step1yxZ=0.06nT?
1072 Step2y?=2.81nT
107113 r .

S @=-240,IP =062
1072 Bo = 4.67 nT
107N x4 =(-0.79, 0.58, 0.20)

Time - 05:18:39 05:20:57 05:23:15 05:25:33 05:27 05:30:09
R - 69.10 69.09 69.08 69.07 69.06 69.05
LT- 457 4.57 4.57 4.57 4.57
Latitude - 0.92 0.93 0.93 0.93 0.93
=~ 0t Data _ f) ® Start @ r-05
c | — Model X End _
= A g 3¢ iz
@ _>y @ § Y ¥+ =1.0 €
| | | | § 1\/\,(\ =
£ T
=
o 2 [ L
| | | . f L 0]t
i =
H | g
E 0+-— (J/ =y 2.5 Cg
) !
_2 7 b 2.0
Time - 05:23:39 05:23:57 05:24:15 05:24:32 05:24:50 05:25:08 -20 -15 -1.0 =05
R - 69.08 69.08 69.08 69.07 69.07 69.07 B, (nT)
LT - 4.57 4.57 4.57 4.57 4.57 4.57
Latitude - 0.93 0.93 0.93 0.93 0.93 0.93
Figure S13
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2017-05-16, DOY=136

MVA Output:

rtesian Eigenvectors:

Ca
= 2.5 ! M N = (0.01, -0.93, 0.38)
S 004 TSNP S H . M = (0.88, -0.17, -0.45)
S 251 ; ! L = (0.48, 0.34, 0.81)
1 1
E 10 : : i Ratio of eigenvalues:
£ 1 : AL f Ay =5.16
E AM’ / AN = 15.63
e . P =16.36
N ~10—~
< 1000 ig_ug
g so00 10-12%
w i bl o vk sl L i il L. 107135
Time - 02:32:05 02:34:58 02:37:51 02:40:45 02:43:38 02:46:32
R - 43.30 43.29 43.27 43.25 43.23 43.22
IT- 4.54 454 4.54 4,54 454 4.54
Latitude - 6.17 6.17 6.18 6.18 6.19 6.19
2.5
_ E ® Start Bl 1
.'_E. 0.0 \.\ﬁ/-:;J't:\-;,:ﬂ:.«_,—.\,,_/-—— X End
S s 0 ":
S A AR s, X0 '
—2.5 1 e =
T T T -1 m
_ 25
= -2
= M i i
S 00— .
' ! ' e ﬂ"za
e 0| B2k SESEIEE" 8-
[ N
. 5
& —25 . Lo 1 0
Time - 02:37:05 02:37:58 02:38:51 02:39:45 02:40:38 02:41:31 -4 =2 0 2
R - 4327 43.27 43.26 43.26 43.25 43.25 B, (nT)
IT- 4.54 454 454 4.54 454 4.54
Latitude - 6.18 6.18 6.18 6.18 6.18 6.18
Figure S14

17



R P ~[21]
= [
o =5 1 : :\/W’\/\
11
5 ] ' - i ] b) 2017-05-30, DOY=150
= 11
£ N MVA Output:
EE’ ........
Cartesian Eigenvectors:
= i M o] N = (-0.90, 0.33, 0.28)
£ 0 T AT M = (-0.36, -0.93, -0.04)
& W L =(0.25,-0.13, 0.96)
I
: Ratio of eigenvalues:
! AL/ Ay = 22.98
H Au /Ay = 76.51
P=14.27
N 10-10=
T <
z 107113
@ 1022
= L ‘ e 10735
Time - 18:26:35 18:28:38 18:30:41 18:32:44 18:34:47 18:36:51
R - 8853 88.53 88.54 88.54 88.55 88.55
IT- 451 451 4,51 451 451 451
Latitude - -14.55 -14.55 -14.55 -14.55 -14.55 -14.55
— [0]| @ start E P10
= X End 05
£ 5 5 =
=
o R S - £
-1 4 | @ A X 00 %
T T T T o]
2 -0.5
c
5 T T T
= 04
m
[0} 10
b =
0 %t 05 £
= =
\—\/’
= foo @
B =2
. : F—0.5
Time - 18:31:35 18:31:38 18:31:41 18:31:44 18:31:47 18:31:50 -3 -2 -1 0
R - 88.54 88.54 88.54 88.54 88.54 88.54 B, (nT)
IT- 451 451 451 451 451 451
Latitude - -14.55 -14.55 -14.55 -14.55 -14.55 -14.55

Figure S15

18



£ 251 JI g //"""“\E 2017-07-05, DOY=186
[=
om | I [

-2.5 1 - .

= WW/AM\ : /W’\»E Cartesian Eigenvectors:
'c 11 | i N = (-0.45, -0.89, -0.00)
) I [ M = (-0.80, 0.41, 0.44)
@ Y L = (0.39,-0.20, 0.90)
2.
E Ratio of eigenvalues:
- AL/ Ay = 3.08
@ Am /Ay =5.68
P =10.82

Force-free flux-rope fit:

Step 1 x7 = 0.03 nT?

N -10—~
z 187115 Step 2 x? = 0.32 nT?2
o .2 a=2.40,IP=0.46
g 10712% Bo = 3.02 nT
e i , p s " il L n x 10—13N 59 = (_071, 061, 035)
Time - 04:17:10 04:19:38 04:22:06 04:24:35 04:27:03 04:29:32
R - 62.74 62.73 62.71 62.70 62.69 62.68
IT- 4.29 4.29 4.29 4.29 4.29 4.29
Latitude - 1.07 1.08 1.08 1.08 1.08 1.08
~ 01 — Data @ ® Start
= — Model W X End [_05
= -1 WA s : E
o \ i <
—2 —_— ¥
2 ] ] . | ' M\ﬁ \bs\{f L_10d
E T T r-1.5
: in
[~
T T T T e % -15 _
-
£ Y] ¢ ¢ <
= -2.0 =
‘_" 0 +--- \ /
o e
-1 4 e r—2.5
Time - 04:22:10 04:22:38 04:23:06 04:23:35 04:24:03 04:24:31 -1 0 1
R - 62.71 62.71 62.71 62.71 62.71 62.70 B, (nT)
IT- 4.29 4.29 4.29 4.29 4.29 4.29
Latitude - 1.08 1.08 1.08 1.08 1.08 1.08
Figure S16
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— 1 [ a _07- =
= 5 M i ) 2017-07-08, DOY=189
= ()
e [ — =S W MVA Output:
[ ]
_5 I L1 ‘ I B
=5 — b) Cartesian Eigenvectors:
£ 11 N = (-0.56, 0.79, 0.26)
s 1 //"\w.‘ M = (-0.82, -0.51, -0.25)
[y [ — :\:, <7 L =(-0.07, -0.35, 0.93)
T T T T
g 25 H (<]
c L A S A N Ratio of eigenvalues:
. 00 MW 1V LV W\\M/\x A/ Aw=2179
@ -2.51 ] i . A/ Aw = 23.67
751 - d) P=12.78
£ 501 i
@ 2.5 ! : Force-free flux-rope fit:
1
= 1500 ' i } p Step 1 x2 = 0.03 nT?
< 1000 Step 2 x2 = 0.20 nT?
E"‘ 500 g w‘u‘l‘_;‘ a =B§ ioi I§5=n-?--49
i ) =1.
el sl s s ke ok et L o ik i x4 = (-0.97, 0.23, 0.12)
Time - 17:51:00 17:53:03 17:55:06 17:57:09 17:59:12 18:01:15
R - 35.99 35.98 35.97 35.95 35.94 35.92
LT- 4.26 4.26 4.26 4.26 4.26 4.26
Latitude - 7.39 7.39 7.40 7.40 7.41 7.41
17— Dpata [0]| o st [.ﬂ Fos
E o £ —— Model X End =
= =
3 PURE BB S
-1 A =
T T T m
= 04 =05
N e s
‘E -1 ! 0.0
o
-2 ; . . ENEEN ~
h) % \\ -0.5 E
g o gt et A8
= — o
= -1.0
& —1
Time - 17:56:00 17:56:03 17:56:06 17:56:08 17:56:11 17:56:14 -15 -1.0 -05 0.0 0.5
R - 35.96 35.96 35.96 35.96 35.96 35.96 B (nT)
LT- 4.26 4.26 4.26 4.26 4.26 4.26
Latitude - 7.40 7.40 7.40 7.40 7.40 7.40

Figure S17
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c 14 1 : Da)
= M\ .JA-v-"‘-—/"\/\\"’\. 1
I P W‘/"\\/\
1 1
71 ] T T . . T T
2.5 1 M 2017-08-22, DOY=234
[ ] 1
= Y I i MVA Output:
- 0.0 T ]
o 1 1572
1
254 . T ; ; ‘ T a Cartesian Eigenvectors:
= i i N = (-0.03, -0.99, 0.13)
£ 00 W M = (1.00, -0.04, -0.05)
& —2.5 i L = (0.06, 0.12, 0.99)
E : i Ratio of eigenvalues:
:2* : : AL/ Am = 39.66
o 1 1 Am /Ay = 39.86
1508 ' -l : P =10.96
N
L 1000
g 500 L FEBPRE OGO ORI AR O 0 OUNRNRE 000 ||||||\\l\\HH\l\\||\lllllHHH\HHHlllllHHHHHl\llllHlHHHth\lllll\|\\Hh\HHlllll\|l\\l\Hmll\\l-lllllHlHl\iHlli
w " 4 | |
Time - 07:39:32 07:41:41 07:43:50 07:45:59 07:48:08 07:50:17
R - 8514 85.13 85.13 85.12 85.12 85.11
LT- 4.06 4.06 4.06 4.06 4.06 4.06
Latitude - -3.45 -3.45 -3.44 -3.44 -3.44 -3.44
2
_ (A]|| @ start [0] 10
£ 5 X End Fos
= | IE
o [ Taae— %[00 =
=
2. | | ; -05°
e~ ] j ; ;
,E 2
(] £ -10
£ 5 ¥ a0
[y -2.5
_2 I T T T T T T T
Time - 07:44:32 07:44:41 07:44:50 07:44:58 07:45:07 07:45:16 -2 -1 0 1
R - 85.12 85.12 85.12 85.12 85.12 85.12 B, (nT)
LT- 4.06 4.06 4.06 4.06 4.06 4.06
Latitude - -3.44 -3.44 -3.44 -3.44 -3.44 -3.44
Figure S18
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— 1 1 a)
£ o - )
- 1
o 1 1
—5 1 T T - - T T
T b) 2017-08-22, DOY=234
=254 i T
O T T i MVA Output:
] orT - F"""+-"—""""""""-""""/"/""/—/"/"-"/7"—""""1 ... ece;——
@
| VL |
Cartesian Eigenvectors:
e 1 /\/v"‘“\‘ ! ! (@] N = (-0.83, 0.50, 0.26)
£ 9 ./\‘il. 1 M = (0.56, 0.75, 0.34)
& .W—’_d_f/ H W L = (0.03, -0.43. 0.90)
1
T T T T
51 i El Ratio of eigenvalues:
AL/ Am=4.36
Am /Ay = 34.85
P =19.05
N 10-10=
% 10—11:;:
g 107123
= L 10713
Time - 16:36:50 16:39:02 16:41:14 16:43:26 16:45:38 16:47:51
R - 83.69 83.69 83.68 83.68 83.67 83.66
IT- 4.06 4.06 4.06 4.06 4.06 4.06
Latitude - -3.23 -3.23 -3.23 -3.22 -3.22 -3.22
2 @ ® Start IE
E 0 » End 1
= 7 =
o ,_’—\/\(/. £
. e3P o 3
T T T T
S T T T
s ° 1,
TP
T T T T
h) i =z 'k
c o0 -
= ey Lo o
& -2
b -1
Time - 16:41:50 16:42:02 16:42:14 16:42:26 16:42:38 16:42:50 -4 -2 Q 2
R - 83.68 83.68 83.68 83.68 83.68 83.68 B, (nT)
LT- 4.06 4.06 4.06 4.06 4.06 4.06
Latitude - -3.23 -3.23 -3.23 -3.23 -3.23 -3.23
Figure S19
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By (nT)
~ Bo (nT)
o =

o

By (nT)
o

|

2017-08-23, DOY=235

MVA Output:

Cartesian Eigenvectors:
N = {0.01, 0.87, -0.49)
M = (0.96, 0.13, 0.25)

L =(-0.28, 0.48, 0.83)

Ratio of eigenvalues:

AL /Ay = T70.56
Am [ Ay = 4.40
P =518
-N. 10710’—-
T <
= 10113
E M AR AL LR A R T DT T RN LT DT SRl e e n g g Y 10_12\:':1
Time - 02:21:06 02:23:13 02:25:20 02:27:27 02:29:34 02:31:41
R - 82.07 82.06 82.05 82.05 82.04 82.03
LT- 4.06 4,06 4,06 4.06 4.06 4,06
Latitude - -2.98 -2.98 -2.98 -2.98 -2.98 -2.98
IE 0.5
—_ @ Start
T 09 X End 1] 0.0
. g
i e
-2 T T T T o
o -1 r—10
= P e e e B R ! i
z 7] -1.0
o
0
T T T T . 15 =
h || 0 e ) =
£ o — e T Xfo20z
@ -25
-2 4 T T T T T T T
Time - 02:26:06 02:26:13 02:26:20 02:26:26 02:26:33 02:26:40 -2 -1 0 1
R - 82.05 82.05 82.05 82.05 82.05 82.05 B, (nT)
LT- 4.06 4.06 4.06 4.06 4.06 4.06
Latitude - -2.98 -2.98 -2.98 -2.98 -2.98 -2.98
Figure S20
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. 14 I 1 /J—-"\J\,_—\\faj
E 0 V/—/M—\"\ z}/\\l JI
. T
1 1
i ; ‘ D 2017-08-23, DOY=235
= 21 | : k)
= 1 1 MVA Output:
S0 : ) : Dopormmatist s e S e
1 Cartesian Eigenvectors:
Y : AN o] N = (0.10, -0.98, 0.14)
£ el 1 1 M = (0.87, 0.02, -0.50)
& 11 : i L = (0.49, 0.18, 0.86)
1 1
: Ratio of eigenvalues:
ALl Am =791
Aml Ay = 4.01
P =944
N
<
o
@
[ 1 i i
Time - 10:06:28 10:08:55 10:11:22 10:13:50 10:16:17 10:18:45
R - 80.72 80.72 80.71 80.70 80.70 80.69
LT- 4.06 4.06 4.06 4.06 4.06 4.06
Latitude - -2.78 -2.78 -2.77 -2.77 -2.77 -2.77
- IE ® Start | Fo05
|_
T 0 soo= X End 0.0 ©
s I - L
o o [t e E
-2 | | | | o ‘ F-058
~ 1 3 FoLe
£ 0 —— T T
H
o _1 @ r1.0
L T T T .& | ﬂ/ F0.5 —
< =
= /@ YaNES L 00 &
o = N - 3
[y 5 —-0.5
=2 ] ] . . : . F-10
Time - 10:11:28 10:11:55 10:12:22 10:12:50 10:13:17 10:13:44 -2 -1 0 1
R - 80.71 80.71 80.71 80.71 80.70 80.70 B, (nT)
LT- 4.06 4.06 4.06 4.06 4.06 4.06
Latitude - -2.77 -2.77 -2.77 -2.77 -2.77 -2.77
Figure S21
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B, (nT)

o]

Freq (Hz)

Time - 20:16:14

20:26:34

10—10‘-.

10225
1077 &, = (-0.98, -0.04, -0.20)

<

107113

=

2017-08-24, DOY=236

MVA Output:

artesian Eigenvectors:
{-0.01, 0.86, 0.52)
(-1.00, -0.05, 0.07)
(0.09, -0.52, 0.85)

Ratio of eigenvalues:
ALl Am =5.60
Am [ Av = 31.73
P =18.56

Force-free flux-rope fit:

Step 1 x? = 0.04 nT?

Step 2 y? = 3.59 nT?

a=240,IP=020
By = 4.56 nT

20:18:18 20:20:22 20:22:26 20:24:30
R - 74.32 74.31 74.30 74.30 74.29 74.28
LT- 4.05 4.05 4.05 4.05 4.05 4.05
Latitude - -1.79 -1.79 -1.78 -1.78 -1.78 -1.78
1.5
. 27 — Data @ @ Start @
E [ — Model X End T 1O =
g ° = & Los 2
Ch—— €
-2 T T T T F00 m
_ 05
E 4
= T T
H
m 2 4 1t 4.0
]
T T T T 3.5 —_
(] 20
g o 0z
o ;‘K 25
—27 \ 2.0
Time - 20:21:14 20:21:18 20:21:22 20:21:25 20:21:29 20:21:33 -2 -1 0 1
R - 74.30 74.30 74.30 74.30 74.30 74.30 B, (nT)
LT- 4.05 4.05 4.05 4.05 4.05 4.05
Latitude - -1.78 -1.78 -1.78 -1.78 -1.78 -1.78
Figure S22
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2.5 2017-08-27, DOY=239
| [&)]
1 MVA Output:

—_ 1 1 a)
Z 254 ! H
o 0.0 Baan)

1

artesian Eigenvectors:

(0.10, -0.92, -0.39)
-0.99, -0.07, -0.09)
-0.05, -0.40, 0.92)

_—

Ratio of eigenvalues:
ArfAm = 3.05
Am ! Ay = 101.68
P =20.79

By (nT)

N 10-10=
T <
= 107113
@ ‘H I i l i 1 i il ]_O’H:EJ
w L sl L Jil el i a0 s PR O ER AN AT AR A R 10—13%
Time - 08:26:05 08:28:12 08:30:20 08:32:27 08:34:35 08:36:43
R - 60.65 60.64 60.63 60.62 60.61 60.60
LT- 4.02 4.02 4.02 4.02 4.02 4.02
Latitude - 0.52 0.52 0.52 0.52 0.53 0.53
~ IE ® Start 0.5
E 0 X End E
a ] e 0.0
PO ’_’\/ g
72 b T T T T 3 _05
-1.0
) ]
E— T T T
=
= [} E
g ol s I b
&
-2 \_,ik/ - )
Time - 08:31:05 08:31:12 08:31:20 08:31:27 08:31:35 08:31:42 -2 -1 0 1 2
R - 60.63 60.62 60.62 60.62 60.62 60.62 B, (nT)
LT- 4.02 4.02 4.02 4.02 4.02 4.02
Latitude - 0.52 0.52 0.52 0.52 0.52 0.52
Figure S23
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~ 2.51

0.0

B, (nT,

2017-08-27, DOY=239

MVA Output:

2.5

0.0

Cartesian Eigenvectors:
N = (0.08, 0.91, 0.41)

M = (-0.93, -0.08, 0.36)
L = (0.36, -0.41, 0.84)

Ratio of eigenvalues:
AL /Ay = 4.99
Am [/ Ay = 38.36

P=19.24

Force-free flux-rope fit:

Step 1 x7 = 0.02 nT?

~ —10—
z 18,115 Step 2 x? = 0.41 nT?
o > a=2.40,IP=0.46
@ i 0 10 - Bo = 3.54 nT
[ b bt ot v i i adcditionls L L R s RO AT sal.fl 0-13T i
107°N x4 = (-0.82, 0.52, 0.24)
Time - 08:26:58 08:29:03 08:31:09 08:33:15 08:35:21 08:37:27
R - 60.64 60.63 60.62 60.62 60.61 60.60
LT- 4.02 4.02 4.02 4.02 4.02 4.02
Latitude - 0.52 0.52 0.52 0.53 0.53 0.53
1.5
21— Dpata [0]|| o star ]
E | — Model X End 1.0
=01 (=
@ 77/‘-1‘7__ e Lx F 0.5 <
./ S =
T T T T 0.0 ©
-0.5
T
-1.0
)] 43 15
| E20 =
f
= <o -259
-3.0
Time - 08:31:58 08:32:04 08:32:09 08:32:15 08:32:20 08:32:26 -1 0 1 2
R - 60.62 60.62 60.62 60.62 60.62 60.62 B (nT)
LT- 4.02 4.02 4.02 4.02 4.02 4.02
Latitude - 0.52 0.52 0.52 0.52 0.52 0.52
Figure S24
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. 54 o a) 2017-08-27, DOY=239
= et
= 0 -:;_/ﬂ,\,.’—/"%/—/\/ ] MVA Output:
m —5 4 1 I [E——
] ! 1 1
= 21 | : b) Cartesian Eigenvectors;
£ W N = (-0.40, 0.92, 0.06)
50 g VW"\/V T . M = (-0.80, -0.31, -0.51)
H L =(-0.45, -0.25, 0.86)
T T T
= 5 T c) P
£ I~ Ratio of eigenvalues:
< 0f--- T ALl Ay = 4.47
@ i Aw f Ay = 27.93
! - P =18.40
=757 I
£ 5.0 Lt
— ] 1 _- _ .
@55 o Force-free flux-rope fit:
= 1500 ' 3 0 Jo-10m  Stepl x? = 0.03 nT?
T 1000 10,115 Step 2 y2 = 0.22 nT?
= = 2.40, 1P =0.00
g s00 1075 T8 nT
i ikl b e W Rt ] i Wbl A sk s s il Ll i ) § L il ‘o i T dhil 10—13N X4 = (_0-99’ 012. _004)
Time - 12:41:13 12:43:18 12:45:23 12:47:29 12:49:34 12:51:40
R - 59.54 59.53 59.52 59.51 59.50 59.49
LT- 4.02 4.02 4.02 4.02 4.02 4.02
Latitude - 0.72 0.73 0.73 0.73 0.73 0.73
. 0fF——=Data—t-1-—- f ® Start |)
E —— Model X End [:| F-05 =
= =
m S T s v £
-2 Q/ ==X -10 =
T T T T 4 m
r—1.5
o~
E T T
& [ ]
: (D} -0.5
1 / =
= /@ -10E
g ol— & B
g 1 'v/ (\ -1.5
Time - 12:46:13 12:46:18 12:46:23 12:46:29 12:46:34 12:46:39 -1 0 1
R - 59.52 59.52 59.52 59.52 59.52 59.52 B (nT)
LT- 4.02 4.02 4.02 4.02 4.02 4.02
Latitude - 0.73 0.73 0.73 0.73 0.73 0.73
Figure S25
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0+---
5

Bg (nT)
o
{é--

By (NT)
bo
o
<=
|

|

2017-08-27, DOY=239
MVA Output:

artesian Eigenvectors:

(-0.48, 0.87, -0.05)
0.83, 0.44, -0.34)
0.28, 0.21, 0.94)

— 101
= : : Ratio of eigenvalues:
7 Lo ALl Ay = 4.97
o 1 Am [ Ay = 28.70
[ E— ] =
1508 ! ! . P=18.43
N 10710z
I 1 -11=
= 000 10 112
@ 500 10-12%
w | bl ki 3 i it bl (bl Sl " ki h 10—13%
Time - 22:49:38 22:51:43 22:53:49 22:55:55 22:58:01 23:00:07
R - 56.81 56.80 56.79 56.78 56.77 56.76
LT- 4.02 4.02 4.02 4.02 4.02 4.02
Latitude - 1.25 1.25 1.25 1.25 1.25 1.26
- @ @ Start
CHRN X End (]t oo ~
e o> |t E
X035 =
T T T T ]
£ T T
3
F2.0
g I 0
~ ~
//\'—E —— 15'c
- o AR Y
= ] X 1.0
@ _q ] |
[ 0.5
Time - 22:54:38 22:54:44 22:54:49 22:54:55 22:55:00 22:55:06 -2 -1 0 1
R - 56.78 56.78 56.78 56.78 56.78 56.78 B, (nT)
LT- 4.02 4.02 4.02 4.02 4.02 4.02
Latitude - 1.25 1.25 1.25 1.25 1.25 1.25

Figure S26
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By (nT)

2017-08-29, DOY=241

=
£ MVA Output:
éﬂ ,,,,,,,,
! I [ I T ) Cartesian Eigenvectors:
F 2.5 T N = (-0.73, 0.56, -0.39)
£ M\,f»\m 1\ M = (0.38, 0.81, 0.45)
& 0.0 S 4 R A — L O O A L = (-0.56, -0.18, 0.81)

Ratio of eigenvalues:
AL/ Am = 16.61

Am [ Ay = 14.02
P =12.68
N 107103
= =
; 10—113
O 500 - e e e e e T O 10-12‘::
- i Ldioils (et b GUUL ail I I, ‘I hi 1 div | TICIRTT T o il i il sl AR | 107133
Time - 03:43:43 03:45:48 03:47:53 03:49:58 03:52:03 03:54:08
R - 48.21 48.20 48.18 48.17 48.16 48.15
LT- 4.01 4.01 4.01 4.01 4.01 4.01
Latitude - 3.08 3.08 3.08 3.09 3.09 3.09
51 -
- E ® Start m
(I S S S X End 2
= =
S o T R}, €
-5 ; 5 &
_ -2
T EE3Eangaan
& !
=57 i
T T T T - O —_
=
I — Tl IR c
c 0v/Wmviicd—/o/™mr—————— \‘ gt 2%
c \ — [+
o =51 e _a
Time - 03:48:43 03:48:48 03:48:53 03:48:57 03:49:02 03:49:07 -75 =50 -25 0.0 2.5
R - 48.18 48.18 48.18 48.18 48.18 48.18 B (nT)
LT- 4.01 4.01 4.01 4.01 4.01 4.01
Latitude - 3.08 3.08 3.08 3.08 3.08 3.08
Figure S27
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. 11 a)
4 1
£ 10 o
o 0f--- T
11
' T 2017-08-30, DOY=242
=3 H [&)]
3 A W HvA OUtpUt:
o 04— FAANN 1 D
5 = ‘ = ‘ T Cartesian Eigenvectors:
o W: E[ N = (-0.92, 0.39, -0.08)
£ 0+--— : :m M = (0.39, 0.92, -0.02)
& o M L = (-0.06, 0.05, 1.00)
11
E : : Ratio of eigenvalues:
:10- : : A/ Am = 19.25
o 1 AmfAN =3.48
P=717
N 10712
= 107113
2 10723
= - - 1073%
Time - OB 51:02 08:53:04 08:55:07 08: 57 09 08:59:12
R - 37.94 37.92 37.91 37.90 37.89
LT- 3.99 3.99 3.99 3.99 3.99
Latitude - 5.83 5.84 5.84 5.84 5.85
11 @ @® Start m
= X End 0.5
S £
e k=
& e ST =
11 ; ; : 000 &
£ 19 -0.5
= A T T
&~ 1.0
(]} =
'_
£ -1 & ~— @ CCEI
& r—2.0
,2 4
Time - 08:56:02 08:56:04 08:56:07 08:56:09 08:56:12 08:56:14 -20 -15 -10 -05 0.0
R - 37.91 37.91 37.91 37.90 37.90 37.90 B (nT)
LT- 3.99 3.99 3.99 3.99 3.99 3.99
Latitude - 5.84 5.84 5.84 5.84 5.84 5.84
Figure S28
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_ v : o] 2017-10-14, DOY=287
= g 1
£ . s M ! MVA Output:
& 0.0 1 =1 | —
<) Cartesian Eigenvectors:
g T~ N = (0.64, -0.67, -0.38)
= 0 - - et M = (0.63, 0.74, -0.25)
& W i L = (0.44, -0.08, 0.89)
1 |
1 1
) 1 1

Ratio of eigenvalues:
AL/ Am = 10.56

AmlAn = 8.82
P=12.67
N 10-10=
E 10—11:3'<:
g 500 - 10712
= . 10713
Time - 07:02:40 07:04:58 07:07:16 07:09:34 07:11:52 07:14:11
R - 84.57 8457 84.56 84.55 84.55 84.54
LT- 3.80 3.80 3.80 3.80 3.80 3.80
Latitude - -4.24 -4.24 -4.24 -4.24 -4.24 -4.24
- 2 @ ® Start E‘)] -
£ 0 X End .
& LR Xlbo E
-2 1 ] 3 x =
T T T T m
E 2
= T T T
=0 i
m
[}
T T T T } —
_ 2 h) V/k i 1 E
E . WJ cg
o 5 0
Time - 07:07:40 07:07:58 07:08:16 07:08:34 07:08:52 07:09:10 -3 =2 -1 0 1 2
R - 84.56 84.56 84.56 84.56 84.56 84.55 B, (nT)
LT- 3.80 3.80 3.80 3.80 3.80 3.80
Latitude - -4.24 -4.24 -4.24 -4.24 -4.24 -4.24
Figure S29
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2017-10-14, DOY=287
MVA Output:

1
Cartesian Eigenvectors:
£ 51 | i [9] N = (0.18, -0.92, 0.34)
£ m M = (-0.97, -0.12, -0.20)
& : ! L = (-0.14, -0.37, 0.92)
]

Ratio of eigenvalues:
AL/ Am =371
Am [ Ay = 64.72
P =20.45

Time - 13:15:33 13:18:03 13:20:33 13:23:04 13:25:34 13:28:05

R - 83.56 83.55 83.55 83.54 83.53 83.53
LT- 3.80 3.80 3.80 3.80 3.80 3.80
Latitude - -4.09 -4.09 -4.09 -4.09 -4.09 -4.09
—~ 2.5 IE @ Start @ L2
e X End
= 00 S
o R S c
-2.5 o—"" e
T T T o
E o -
o -2
3 FO
[=1)
-5 I I ! \ \(M IE L1
h F\ﬁ iz
(= 0 rﬂ b r—2 EE
= &
- - -3
-5 1 _)(_ -4
Time - 13:20:33 13:21:03 13:21:33 13:22:04 13:22:34 13:23:04 -6 -4 -2 0
R - 83.55 83.55 83.55 83.54 83.54 83.54 B, (nT)
IT- 3.80 3.80 3.80 3.80 3.80 3.80
Latitude - -4.09 -4.09 -4.09 -4.09 -4.09 -4.09
Figure S30
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. 51 T T a
£ 0 \ ! 1 D’
& ] W \\/._\,\
_ T 3 T T ‘/IE 2017-10-16, DOY=289
[
£ m MVA Output:
':E! ——————
Cartesian Eigenvectors:
N = (-0.18, 0.94, 0.27)
M = (-0.90, -0.27, 0.35)
L = (0.41, -0.18, 0.89)
Ratio of eigenvalues:
ALl Ay = 4.07
Am /Ay = 2.59
P = 6,55
~ 10-10=
I <
e 10113
o 107123
. ——— — — 10713
Time - 08:55:42 08:58:00 09:00:19 09:02:38 09:04:57 09:07:16
R - 75.74 75.73 75.72 75.72 75.71 75.70
LT- 3.78 3.78 3.78 3.78 3.78 3.78
Latitude - -2.89 -2.89 -2.89 -2.89 -2.88 -2.88
-1 i - —r -1.50
. @® Start :
= /\ E F-1.75
£ 5 *x End .
E S Ry FeE
-3 1 : ; : | Ff-225a
|
5] @] L
-
£
& 4] X ol -3.0
T T r (%(& 35 E
| =
_ 5 \ }
E )‘ I} b//\k\k —-4.0 E§
@, ] I8 5
Time - 09:00:42 09:01:01 09:01:19 09:01:38 09:01:56 09:02:15 2 3 4
R - 75.72 75.72 75.72 75.72 75.72 75.72 B, (nT)
Lr- 3.78 3.78 3.78 3.78 3.78 3.78
Latitude - -2.89 -2.89 -2.89 -2.89 -2.89 -2.89
Figure S31
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2017-10-16, DOY=289

MVA Output:

Cartesian Eigenvectors:
N = (0.41, -0.72, 0.56)
M = (0.86, 0.52, 0.04)
L = (-0.32, 0.46, 0.83)

Ratio of eigenvalues:
AL/ Am = 28.20

Am /Ay =3.11
P=5091
N 10-10=
I =
; 10—11‘3‘
g 107123
= 10137
Time - 09:06:43 09:08:55 09:11:08 09:13:20 09:15:33 09:17:46
R - 75.70 75.70 75.69 75.68 75.67 75.67
LIT- 3.78 3.78 3.78 3.78 3.78 3.78
Latitude - -2.88 -2.88 -2.88 -2.88 -2.88 -2.88
T T 2
24 @ @ Start IE
E w - X End 1
s °] AT b4 I
b S
T T T T
4
g)
Fr—1

T T T T
X — e
_ 2 ]|~ N E
= 1 =
=0 ¢
[2a]
24 0
Time - 09:11:43 09:11:55 09:12:08 09:12:20 09:12:33 09:12:45 =2 -1 0 1 2 3
R - 75.69 75.69 75.69 75.68 75.68 75.68 B, (nT)
LT- 3.78 3.78 3.78 3.78 3.78 3.78
Latitude - -2.88 -2.88 -2.88 -2.88 -2.88 -2.88
Figure S32
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Freq (Hz)

500 -

10:21:42

10:24:03

2017-10-18, DOY=291

MVA Output:

Ratio of eigenvalues:

AL fAm = 15.40
Am [ Ay = 4.83
P =015

Time - 10:17:01 10:19:21 10:26:24 10:28:45
R - 6511 65.10 65.09 65.08 65.07 65.06
LT- 3.76 3.76 3.76 3.76 3.76 3.76
Latitude - -1.15 -1.15 -1.15 -1.15 -1.14 -1.14
_ [P]|| @ start
E 0 X End E Fo.5 _
= - =
o r 0.0 £
‘/XL/"‘W \\? =
-2 T T T T -0.5@
0 m
c -1.0
= T T
3 . -M —o.5
B]f _1q
T T T T )}\\ |’:‘
— ] / Xiast
E 0 — / ’7 I:E
= ~J E-20
d
—2 4 F—2.5
Time - 10:22:01 10:22:22 10:22:42 10:23:03 10:23:23 10:23:44 -2 -1 0 1
R - 65.09 65.09 65.09 65.09 65.09 65.08 B, (nT)
LT- 3.76 3.76 3.76 3.76 3.76 3.76
Latitude - -1.15 -1.15 -1.15 -1.15 -1.15 -1.15
Figure S33
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_ i ﬂ 2017-10-18, DOY=291
- M I MVA Output:
o -1 e e
- T
. } ﬂ Cartesian Eigenvectors:
v\[ L N = (0.70, 0.64, 0.32)
. 1 I M = (-0.71, 0.69, 0.16)
~2.51 ! w \\/N/ L = (-0.12,-0.34, 0.93)
£ a5 ! ( of
= . 1 Ratio of eigenvalues:
s 90 ALl Aw = 97.57

1
—2.51 - ] M | Ay = 5.86
1

—
!

' ' ' ' P =512

£ 41 1 i

= .~ e

27 H Force-free flux-rope fit:

_ 1 L
= 1500 : . : - m 10-10= Step 1 x? = 0.02 nT?
L 1000 10-11‘§ Step 2 2 = 3.31 nT?
o 1= a=2.40,I1P =024
g 5001 107F B, = 4.28 nT

_ 107N x4 = (-0.69, 0.70, 0.18)
Time - 15:43:32 15:45:38 15:47:44 15:49:51 15:51:57 15:54:04

R - 63.80 63.79 63.78 63.77 63.77 63.76

IT- 376 3.76 3.76 3.76 3.76 3.76
Latitude - -0.92 -0.92 -0.92 -0.92 -0.92 -0.91

— | — Data @ ® Start |) )

2 (!

£ [L—— Model X End

5 0 S

o e — kb1 =

o

27 h) I &
= R -3%
O e LT == &
o iy _a
Time - 15:48:32 15:48:38 15:48:44 15:48:51 15:48:57 15:49:03 -3 =2 -1 0 1 2
R - 63.78 63.78 63.78 63.78 63.78 63.78 B, (nT)
LT- 3.76 3.76 3.76 3.76 3.76 3.76
Latitude - -0.92 -0.92 -0.92 -0.92 -0.92 -0.92
Figure S34
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= 2 -f’\‘\"‘/ﬁ/“\“\ i i //‘@
= 1 1
£o .,:-w/r\ .
. 1 T b) 2017-10-18, DOY=291
= 2.5 1 1
£ 1 1 MVA Output:
@ 0.0 MW/:\ : """"
| | 1 V |
Cartesian Eigenvectors:
£ 00 — AN 9] N = (0.16, 0.99, -0.02)
£ TN LS M = (0.97, -0.15, 0.19)
& 251 — L = (-0.19, 0.05, 0.98)
1 1
5.0 ; , : —
E i | i Ratio of eigenvalues:
= 2.5 1 L Al Av =827
@ i Aml Ay = 5.85
1500 ' Ll : P=11.39
N 10-10=
T 1000 10-115
@ 500 107123
[ e | 10—155
Time - 16:04:44 16:06:52 16:09:01 16:11:09 16:13:18 16:15:27
R - 63 63.71 63.70 63.69 63.68 63.67
LT - 3.76 3.76 3.76 3.76 3.76
Latitude - -0.91 -0.91 -0.90 -0.90 -0.90 -0.90
1 .
_ @ @ Start E[* 0.5
E 0 e X End =
= ! L 3
@ & e 00 =
71 b T T T T ‘1 ]
3 O N
£ T T
|
/ st
] ._// ]
= i o
@ 0 — -1.0
Time - 16:09:44 16:09:52 16:10:01 16:10:09 16:10:18 16:10:26 -0.5 0.0 0.5 1.0 15
R - 63.69 63.69 63.69 63.69 63.69 63.69 B, (nT)
LT- 3.76 3.76 3.76 3.76 3.76 3.76
Latitude - -0.90 -0.90 -0.90 -0.90 -0.90 -0.90
Figure S35
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=51 . a)
£ 11
o
0 , : £t )
2017-10-18, DOY=291
— 11 b '
=254 L1 EI
£~ :M M MVA Output:
© NN e
o L_L
O.D T T T L T VV T
Cartesian Eigenvectors:
£ o0 A ke, [o]] N = (-0.77, 0.59, -0.24)
= i M = (0.59, 0.80, 0.11)
o i L = (-0.26, 0.06, 0.97)
1
E : : Ratio of eigenvalues:
£ = ALl Ay = 14.27
o 1 Am /Ay = 5.68
1500 P =10.04

Freq (Hz)

19:24:22

19:28:28

19:30:31

Time - 19:22:19 19:26:25 19:32:35
R - 6290 62.90 62.89 62.88 62.87 62.86
LT- 3.76 3.76 3.76 3.76 3.76 3.76
Latitude - -0.76 -0.76 -0.76 -0.76 -0.76 -0.76
—~ @ ® start
E 04 X End IE' 0.0
e N E ref
-1 4 T —
T T T T —os
C =11
£ —’V—/—\ T !
= -2
m
T T T T f- @ —-1.5
o 0 [m] \V/'
£ x/ r—2.0
& —17
Time - 19:27:19 19:27:22 19:27:25 19:27:28 19:27:31 19:27:34 -15 -10 -05 0.0 05
R - 62.88 62.88 62.88 62.88 62.88 62.88 B, (nT)
LT- 3.76 3.76 3.76 3.76 3.76 3.76
Latitude - -0.76 -0.76 -0.76 -0.76 -0.76 -0.76
Figure S36
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2017-10-20, DOY=293

MVA Output:

Cartesian Eigenvectors:
N =(-0.17, 0.98, -0.11)
M = (0.94, 0.19, 0.29)
L = (-0.31, 0.05, 0.95)

Ratio of eigenvalues:
AL lAy=12.84
Am /Ay = 4.07

P =874

N 10 103
s 107113
o 10723
= 10735
Time - 16:31:31 16:33:44 16:35:57 16:38:10 16:40:23 16:42:37
R - 50.44 50.42 50.41 50.40 50.39 50.38
LT- 3.74 3.74 3.74 3.74 3.74 3.74
Latitude - 1.70 1.70 1.71 1.71 1.71 1.71

E ® Star't. E '

E oot X End
ﬂ -
& ) 0 =
-2 e
| | | ¥ o &
2 !
=
< ; .
3 e A —
: ]
T T T L 1 —_
. =
P B h L\\/ \ ) <
£ \ ANERE ! o
. \
T T T T Ix} T
Time - 16:36:31 16:36:44 16:36:57 16:37:10 16:37:23 16:37:36 -3 =2 -1 0 1
R - 50.41 50.41 50.41 50.41 50.41 50.41 B, (nT)
Lr- 3.74 3.74 3.74 3.74 3.74 3.74
Latitude - 1.71 171 171 171 171 171
Figure S37
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)
b
a

2017-10-21, DOY=294

MVA Output:

sian Eigenvectors:
0.01, -0.91, -0.41)
-1.00, 0.02, -0.08)
-0.08, -0.41, 0.91)

~——
o

Ratio of eigenvalues:

AL/ An = 8.68
Am / Ay = 10.60
P =13.92
N 10-10=
z 1015
g 10123
f=4 -
. g - 10-5F
Time - 18:08:43 18:10:48 18:12:53 18:14:58 18:17:03 18:19:09
R - 41.90 41.89 41.87 41.86 41.85 41.84
LT- 3.73 3.73 3.73 3.73 3.73 3.73
Latitude - 3.81 3.81 3.82 3.82 3.82 3.83
5] T T
E 0 X End Eog —~
E e R L
F 0.0
-2 . . . . * ¢ o &
4 —-0.
_
= ; -1.0
£, \/—\_/—\—/_\”
=
o IE F3.0
0 ! : T T TN /9 F2.5
] — s
= o Dk
S 0t
£ 8 15®
&
-2 1.0
Time - 18:13:43 18:13:48 18:13:53 18:13:58 18:14:03 18:14:08 -2 -1 0 1
R - 41.87 41.87 41.87 41.87 41.87 41.87 B, (nT)
LT- 3.73 3.73 3.73 3.73 3.73 3.73
Latitude - 3.82 3.82 3.82 3.82 3.82 3.82

Figure S38
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_2.5 .
2.5 2017-12-04, DOY=338
)_
£ 0.0 MVA Output:
T YO e e Ve
@ 25
Cartesian Eigenvectors:
£ 251 N = (0.11, 0.83, 0.55)
£ M = (-0.98, 0.02, 0.18)
S 00 L = (0.14, -0.56, 0.82)
E 41 Ratio of eigenvalues:
- AL/ Am = 80.34
@ 27 Aw | Ay = 9.60
1500 P=6.47
N 10-10=
L 1000 10_11§
§ 500 [EEEEEEEE i b e 10-12%
= : : 1073%
Time - 20:50:15 20:52:24 20:54:34 20:56:44 20:58:54 21:01:04
- 89.82 89.82 89.81 89.81 89.80 89.80
LT- 3.55 3.55 3.55 3.55 3.55
Latitude - -5.92 -5.91 -5.91 -5.91 -5.91
~ 25 O] @ st mlt-
£ X End _
= 0.0 | 1k
1] | c
6‘(_/\’__‘*—’#% =
=2.5 T T T T FO @
0.0 1
[ -1
cE 5 - - o ——————— | "
ﬂ;): 2.5
~5.04 IE =1
T T T T
o =
h L2
£ Fy 2
& 0.0
T T T T T F—4
Time - 20:55:15 20:55:25 20:55:34 20:55:44 20:55:53 20:56:03 -2 0 2 4
R - 89.81 89.81 89.81 89.81 89.81 89.81 B, (nT)
LT- 3.55 3.55 3.55 3.55 3.55 3.55
Latitude - -5.91 -5.91 -5.91 -5.91 -5.91 -5.91

Figure S39
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2018-01-27, DOY=027
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! . } ! [ N ®. 1055
i
_ 2 A g) { F0.0
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—2 x r—0.5

Time - 13:38:18 13:38:29 13:38:39 13:38:50 13:39:00 13:39:11 -2 -1 0 1

R - 74,05 74.05 74.05 74.05 74.04 74.04 B, (nT)
IT- 3.25 3.25 3.25 3.25 3.25 3.25
Latitude - -4.45 -4.45 -4.45 -4.45 -4.45 -4.45
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B, (nT)

ay

2018-01-30, DOY=030

MVA Output:

artesian Eigenvectors:
{-0.24, 0.87, 0.43)
(-0.94, -0.32, 0.11)
(0.24, -0.38, 0.89)

Ratio of eigenvalues:
ALl Am =822
Am /Ay =11.03
P=14.21

Force-free flux-rope fit:

Step 1 x? = 0.03 nT?

= =10~
T ig_ug Step 2 7 = 0.10 nT?
= 3 @=240,IP=054
h 1075 By =2.51nT
= - - - 107°N x4 = (-0.67, 0.26, 0.69)
Time - 21:21:31 21:23:39 21:25:47 21:27:55 21:30:03 21:32:11
R - 72.47 72.46 72.45 72.45 72.44 72.43
LT- 3.25 3.25 3.25 3.25 3.25 3.25
Latitude - -4.20 -4.20 -4.20 -4.20 -4.20 -4.20
~ 14— Data @ ® sStat
E | —— Model X End
I B A b =
& s TS 1 g S
-1+ VT il e =
T T T o
e ) o0
£ . . . .
-2 —_ -
@77 -1.0
—i ) T T T T f\\ ; o
_ . s S
= : =
<0 o W f\/ @
o5 TN
-1 '/ F—2.0
Time - 21:26:31 21:26:39 21:26:47 21:26:54 21:27:02 21:27:10-15 -1.0 -05 0.0 0.5
R - 72.45 72.45 72.45 72.45 72.45 72.45 B, (nT)
IT- 3.25 3.25 3.25 3.25 3.25 3.25
Latitude - -4.20 -4.20 -4.20 -4.20 -4.20 -4.20
Figure S55
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b)

Freq (Hz)

B0 0 00O 0000 000 O 4
. s 25k itk i i Aol f x i/ b

22:46:56

22:49:06

22:51:16

22:53:27

2018-02-01, DOY=032

MVA Output:

Cartesian Eigenvectors:
N = (0.25, 0.93, 0.29)
M = (0.96, -0.28, 0.08)
L = (-0.15, -0.26, 0.95)

Ratio of eigenvalues:

AL/ Am = 5.54
Am [/ Av = 30.83
P =18.50

Force-free flux-rope fit:

Step 1 x? = 0.04 nT?
Step 2 x? = 1.28 nT?
a=-2.40,IP=0.17
By =3.32nT
xa = (1.00, 0.05, -0.02)

Time - 22:42:36 22:44:46
R - 61.10 61.09 61.08 61.07 61.06 61.05
LT- 3.23 3.23 3.23 3.23 3.23 3.23
Latitude - -2.28 -2.28 -2.27 -2.27 -2.27 -2.27
2 F 1.0
. —— Data IE @ Start E
E . —— Model X End Los ~
s°F—— ) ot SR~
ek ke c
¥ Lm\—/_\_/ =
i ; ; ; 0.0 @
4 -
~
= RESRE! ek 0.5
=24
m j\ r3.0
T T T T AT S @ .
] / '\ F25E
£
£ o |~ \Lod
= 2 2.0
& |
-2 ; ; . ! sz gsss
Time - 22:47:36 22:47:46 22:47:56 22:48:06 22:48:16 22:48:26 =20 -15 -1.0 -0.5 0.0 0.5
R - 61.08 61.08 61.08 61.08 61.07 61.07 B, (nT)
IT- 3.23 3.23 3.23 3.23 3.23 3.23
Latitude - -2.27 -2.27 -2.27 -2.27 -2.27 -2.27
Figure S56
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Br (nT)

2018-02-02, DOY=033

]
— 1 1
E 25 i
E W : MVA Output:
2 ! I et . @
0.0 | i S
N T T | Cartesian Eigenvectors:
s 00 ks ' : [o] N = (0.01, -1.00, -0.01)
£ : ! M = (1.00, 0.01, -0.02)
o —2.5 H - L = (0.02, -0.01, 1.00)
1
E Ratio of eigenvalues:
- AL/ Am =10.41
& 2. Awm i Ay = 10.37
P=13.33
1500
N 107102
L 1000 1013
EJ- 500 -[EIEEEE—. S A a8 s 10’12:@
w Ll s it ot L L b i il i 10—135
Time - 11:25:05 11:27:17 11:29:29 11:31:41 11:33:53 11:36:06
R - 57.75 57.74 57.73 57.71 57.70
IT- 3.22 3.22 3.22 3.22 3.22
Latitude - -1.65 -1.65 -1.65 -1.65 -1.64
1 @ ® Start @ FLo
= o X End 05
=2 I . ' p
- s i c
:nil_ ‘fg/ﬂ_ “—X_OO =
T T T T . oM
= 7 05
< M T T
@ -2
T T T T _/‘\ —_
) [=
G ]
= ) - s
[=S &) ot o
= r- % -1.5
&
_2 .
T T T T T T _20
Time - 11:30:05 11:30:17 11:30:29 11:30:41 11:30:53 11:31:05 -2 -1 0
R - 57.73 57.73 57.73 57.72 57.72 57.72 B, (nT)
LT- 3.22 3.22 3.22 3.22 3.22 3.22
Latitude - -1.65 -1.65 -1.65 -1.65 -1.65 -1.65
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= 1 7’\% i 2
[= 1
= 1
o 0 e
1
T T T
; b) I 2018-02-05, DOY=036

MVA Output:

]
e o

esian Eigenvectors:
(-0.17, -0.95, 0.26)
(0.93, -0.24, -0.29)
= (0.34, 0.19, 0.92)

Ratio of eigenvalues:

Ap /Ay =9.30
Am /Ay = 37.14
P=17.43
~ 10-10—
I <
; 10—113
@ 10712
- | : i i s A 10-13%
Time - 10:31:44 10:33:47 10:35:50 10:37:53 10:39:56 10:41:59
R - 34.04 34.03 34.01 34.00 33.99 33.97
LT- 3.17 3.17 3.17 3.17 3.17 3.17
Latitude - 4.39 4.40 4.40 4.41 4.41 4.42
! 2
—~ 2 @ ® Start IE
£ X End _
= 07 rli
[an) xﬁ\;_ﬁf‘ﬁ‘\/‘ Pt )\’ :
-2 T T T 0 o
2 §
3
£ 5 T T
S
o =
—2 % i) I
0 h) <
£ : 0 &
=2 [ Nan AN
—4 4 -1
Time - 10:36:44 10:36:47 10:36:50 10:36:52 10:36:55 10:36:58 -4 -3 -2 -1 0
R - 34.01 34.01 34.01 34.01 34.01 34.01 B, (nT)
LT- 317 3.17 3.17 3.17 3.17 3.17
Latitude - 4.40 4.40 4.40 4.40 4.40 4.40
Figure S58
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~ 2.5 (f/"\ [
= 1 1
EC 0.0 P P 11 Mw/\
P [/~ “1'” \IIV“N Wi
T T T T 2018-03-24, DOY=083
225 ) Nt A =]
£ ™ 1 MVA Output:
= 0.0 : _‘;/\r\..v M/\:-\VM\«.J\/\WM _____ lf __pu
T T : L T \}' T
Cartesian Eigenvectors:
£ 257 lm [9] N = (0.98, -0.17, -0.08)
£ IS Vo Ao I A M = (-0.16, -0.98, 0.10
0.0 bt - < (-0.16, -0.98, 0.10)
& _5s ) RN . TR L= (0.09,0.09, 0.99)
E 41 —i @ Ratio of eigenvalues:
=, ] ! ALl Am = 5.45
@ AmiAy=17.15
1500 ' T — i : P=1287
N 10-10=
T 1000 10-115
§ 500 107123
= ‘ ‘ 10°3%
Time - 11:16:16  11:18:21 11:20:27 11:22:32 11:24:38 11:26:44
R - 73.70 73.69 73.68 73.68 73.67 73.66
IT- 2.99 2.99 2.99 2.99 2.99 2.99
Latitude - -5.27 -5.27 -5.27 -5.27 -5.27 -5.27
"] [0] s
—_ [ ) tart
301 TG X 2
05 <
=
T T T T 0 0 ]
£ o b | ESE . |
=
o IEI 0.5
-2 . ; ; ; oo o
. = X" E
c ./\K T —0.5 EE
[y
_2 r—1.0
Time - 11:21:16 11:21:21 11:21:27 11:21:32 11:21:38 11:21:43 -2 -1 0
R - 73.68 73.68 73.68 73.68 73.68 73.68 B, (nT)
IT- 2.99 2.99 2.99 2.99 2.99 2.99
Latitude - -5.27 5.27 5.27 5.27 -5.27 -5.27
Figure S59
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9 I I
] 1 1
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T T V_M T
- 1 1 d)
197 R
@ 51 l l
= 1500 107102
L 1000 ) 10_11-§_
g 500 lﬂHJ“TL ||L \rluw -l- s.n i u‘\ 1 i ur 'w i 107125

Time - 11:13:14

11:15:25

11:21:58

11:24:09

C
N
M

2018-03-26, DOY=085

MVA Output:

ian Eigenvectors:

0.34, 0.90, -0.28)
(-0.93, -0.37, -0.06)
(-0.16, 0.24, 0.96)

artes
= (-

L

Ratio of eigenvalues:

A/ Amw=5.13
Am [ Ay = 46.52
P =19.68

Force-free flux-rope fit:

Step 1 x2 = 0.03 nT?

Step 2 x2 = 0.99 nT?

a =-2.40, 1P = 0.00
Bp =3.05nT

10°3% x, = (-0.94, 0.26, -0.23)

11:17:36 11:19:47
R - 62.96 62.95 62.94 62.93 62.92 62.91
LT- 2.97 2.97 2.97 2.97 2.97 2.97
Latitude - -3.49 -3.49 -3.49 -3.49 -3.49 -3.49
. —— Data @ ® Sta& @
21— MOM@N?\V iy ‘g
=z | — [
o k=
0 & /i}_ﬁ\*_ﬂ———\x :
T T T 1o
.
£ 2 T
EE \ 7
° | | | | e D
24 ,:4—1 : — \\ £
Z 0 ry 1a
) 7;’4
2 x|,
Time - 11:18:14 11:18:25 11:18:36 11:18:46 11:18:57 11:19:08 -2 -1 1 2
R - 62.94 62.94 62.94 62.94 62.94 62.94 B, (nT)
LT- 2.97 2.97 2.97 2.97 2.97 2.97
Latitude - -3.49 -3.49 -3.49 -3.49 -3.49 -3.49
Figure S60

63



Freq (Hz)

C

N

M
L

107102
107112
10712*—?

2018-05-19, DOY=139
MVA Output:

artesian Eigenvectors:
(-0.13, -0.98, -0.18)
(-0.93, 0.18, -0.31)
(-0.34, -0.13, 0.93)

Ratio of eigenvalues:
ALl Ay =19.39
Amw !l Ay = 45.31

P =14.44

s il 10713
Time - 18:47:52
R - 53.30
LT - 2.68
Latitude - -2.54
2'5 1 . St rt 1T 7" i T 1
. a
E 0.0 4 X End IE —
= : [
@ 25 X 8 £
-1&
= 5.0 1 f F -2
£ \/—\/—/' T
£ 2.5 - 5
I
0.0 { Eg—
- 0@ E
E 0.0 /_% 33
5 —2.5 ‘
oa 5 2
Time - 18:52:52 -4 -2 0 2
R - 53.33 B, (nT)
LT- 2.68

Latitude - -2.55

Figure S61

64



]

b)

2018-05-20, DOY=140

MVA Output:

Cartesian Eigenvectors:
N = (0.57, 0.80, 0.19)
-0.80, 0.59, -0.07)

(-0.17, -0.12, 0.98)

Ratio of eigenvalues:

AL/ Au = 38.65
Am | Ay = 3.04
P=522
¥ 10710
s 10713
E TR T T 04 AR AT II\I]\\IHIIHWIII'\II“W\‘IIIIII 10_12___':-1
w ! TR ki ublas bt e Lidodi il | R s LA 10-13%
Time - 14:22:52  14:24:56 14:27:01 14:29:05 14:31:10 14:33:15
R - 47.30 47.29 47.27 47.26 47.25 47.24
T- 2.67 2.67 2.67 2.67 2.67 2.67
Latitude - -1.22 121 121 -1.21 121 -1.20
0.0
0 @ ® Start @
2 X End -0.5 ~
j £
@ {L«\ N L £
=27 % e -1.0 2
- 31 -1.5
| '
& ;
1] D[ e e
E o | _ z
= 1.5
d -1
. T r . . 1.0
Time - 14:27:52 14:27:56 14:28:01 14:28:05 14:28:10 14:28:14 -1 0 1
R - 47.27 47.27 47.27 47.27 47.27 47.27 B, (nT)
IT- 2.67 2.67 2.67 2.67 2.67 2.67
Latitude - -1.21 -1.21 121 121 -1.21 -1.21
Figure S62
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2018-05-22, DOY=142

MVA Output:
Cartesian Eigenvectors:
N = (-0.01, -0.88, 0.48)
M = (0.90, -0.21, -0.38)

L =(0.43,0.43, 0.79)

Ratio of eigenvalues:

AL Ay = 8.67
Am [ Ay = 19.57
P =16.03
N 107103
= =
s 107113
o AUABTY Gl e 9 I tm [ — 10-12%
“L- | I A P .LL I.ulj L u. L..‘I.Ihu.m J-ull.ﬁ ..m.t t| [M_\n 10713%
Time - 01:22:49  01:24:54 01:27:00 01:29:06 01:31:12 01:33:18
R - 34.44 34.43 34.41 34.40 34.38 34.37
LT- 263 2.63 2.63 2.63 2.63 2.63
Latitude - 2.45 2.46 2.46 2.47 2.47 2.48
5 ]
N @ ® Start m 3
'E:_ ¥ End F2
=0 —— =
0 b - \. L1 £
| | | E
0
=
£ 51 et S
=
9 6
04 ; : T \ @ F5
(=
— 2.5 (] < 4=
= =
c o
;3', 0.0 4_/ E3
-2.5 - =
Time - 01:27:49 01:27:55 01:28:00 01:28:06 01:28:11 01:28:17 -4 -2 0 2 4
R - 34.41 34.41 34.41 34.41 34.41 34.40 B, (nT)
LT- 2.63 2.63 2.63 2.63 2.63 2.63
Latitude - 2.46 2.46 2.46 2.46 2.46 2.46
Figure S63
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—_ ] 1 I a = - =
= 0 N 2018-07-07, DOY=188
e ] 1 MVA Output:
oo —5 1 -
1 1
=2 ! ! b) l Cartesian Eigenvectors:
'c ' H N = (-0.98, -0.01, 0.22)
< i i TN M = (0.06, 0.95, 0.31)
@ P ——— L = (0.21, -0.32, 0.92)
251 ‘
= LT
= Ratio of eigenvalues:
< 0.0 ALl Au = 38.56
“ Amf Ay = 4.24
7.5 P =6.40
Esoiny9 — — — — — o — — =
o 2.5 Force-free flux-rope fit:
= 1500 Step 1 x? = 0.17 nT?
L 1000 Step 2 x? = 0.80 nT?
o a=2.40,1P=0.98
S__J 500 {3 / i I . Bo =3.75nT
A R T 107°N x4 = (-0.78, 0.30, -0.55)
Time - 23:07:51 23:10:13 23:12:36 23:14:58 23:17:21 23:19:44
R - 7526 75.25 75.24 75.24 75.23 75.22
LT- 2.48 2.48 2.48 2.48 2.48 2.48
Latitude - -7.25 -7.25 -7.24 -7.24 -7.24 -71.24
14 0.5
. —— Data IE ® Start IE
E 04 —— Model X End 0.0 o
= ) L e
@ g @, - i wy._/‘\,\,{;\fx 52
: ' ' ' E-05%
=2
= T
H
m 11
+ @ F2.0
A =
0 —{h) e M‘\SJ wf1l5E&
£ &
=1
[ 1.0
_2 ) T T T T T
Time - 23:12:51 23:13:13 23:13:36 23:13:58 23:14:21 23:14:143 =20 -15 -1.0 -05 0.0 0.5
R - 75.24 75.24 75.24 75.24 75.24 75.24 B, (nT)
IT- 2.48 2.48 2.48 2.48 2.48 2.48
Latitude - -7.24 -71.24 -71.24 -1.24 -7.24 -7.24
Figure S64
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b)

2018-07-09, DOY=190

MVA Output:

rtesian Eigenvectors:
(-0.04, -0.87, 0.48)
(0.95, -0.18, -0.24)

0.29, 0.45, 0.84)

Ca
N
M

L

Ratio of eigenvalues:

AL/ Am = 19.85
Au /Ay = 10.64
P=11.24

Force-free flux-rope fit:

Step 1 x? = 0.37 nT?

= =10~
T 18_115 Step 2 x? = 2.84 nT?
o 5,3 @=240,1P=038
E 1014 rl TR 10 _:I':f By =1.36nT
- e 8 ] Bl 107, = (0.96, 019, -0.22)
Time - 14:43:13 14:45:18 14:47:24 14:49:29 14:51:35 14:53:41
R - 66.81 66.81 66.78 66.77
LT- 2.46 2.46 2.46 2.46
Latitude - -5.89 -5.89 -5.89 -5.89
J 1.5
_ 21 — Data [P]l| o star ]
= L —— Model X End —rlo
5 0 — @/"A\‘\ —\/b. r 0.5
A
T T T T - 00
iy —-0.5
E ° w '
& E 0.5
- . | . . % [0,
2 . ®
[ k i r-05
% 0 \k\/ F-10
@
-1.5
Time - 14:48:13 14:48:18 14:48:24 14:48:29 14:48:35 14:48:40 -1 0 1 2
R - 66.79 66.79 66.79 66.79 66.79 66.79 B, (nT)
LT- 246 2.46 2.46 2.46 2.46 2.46
Latitude - -5.89 -5.89 -5.89 -5.89 -5.89 -5.89
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2018-07-10, DOY=191

MVA Output:

Cartesian Eigenvectors:
= (-0.60, -0.80, 0.06)
(0.79, -0.58, 0.20)

N
M
L =(-0.13, 0.17, 0.98)

Ratio of eigenvalues:

Ar [ Ay = 55.52
Am /Ay = 9.03
P=741
N 10-10=
% 10-11:;:
g 500 il e b B il S b L 10-22%
= i i il il il ) 4 b kil i i ol 1 bk 107135
Time - 10:18:12 10:20:16 10:22:21 10:24:25 10:26:30 10:28:35
R - 62.09 62.08 62.07 62.07 62.06 62.05
IT- 245 2.45 2.45 2.45 2.45 2.45
Latitude - -5.08 -5.08 -5.08 -5.07 -5.07 -5.07
. @ . Start i)l
R X End [} o _
= =
_2 e c
o ! e}, <
T T T T m
- -2
£ -4 | i
=
o —6 F—
T T T T . —_
_ W] | % \’\ /" [ 5 'c
g2 T d
o0 -6
Time - 10:23:12 10:23:16 10:23:21 10:23:25 10:23:30 10:23:34 -1 ] 1 2 3
R - 62.07 62.07 62.07 62.07 62.07 62.07 B, (nT)
LT- 2.45 2.45 2.45 2.45 2.45 2.45
Latitude - -5.08 -5.08 -5.08 -5.08 -5.08 -5.08
Figure S66
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'c 2.5 i

i 1
_ 1508
N
T 1000
g 500 - ——
[N

Time - 14:57:56

15:02:05

15:04:10

15:06:15

2018-09-02, DOY=245

MVA Output:

Cartesian Eigenvectors:

N = (0.18, 0.94, 0.29)
M = (-0.93, 0.07, 0.37)
L =(0.33,-0.33, 0.89)

Ratio of eigenvalues:

AL/ Am =27.88
Am /[ Ay = 5.47
P =8.08

15:00:00 15:08:20
R - 5317 53.16 53.15 53.14 53,13 53.12
T- 217 2.17 2.16 2.16 2.16 2.16
Latitude - -4.26 -4.26 -4.26 -4.26 -4.26 -4.25
1 @ ® Start IEI
< X End D tos
& 0 | J/f«\_fjl_v_,,i_\_,
14 * L I
E 0 _W T T =05
&
-1 4 |
| | | | [y
/ \\ r.
|
—_ — |
£ 0 = L1 -05
&
T T T T T T _10
Time - 15:02:56 15:03:01 15:03:05 15:03:10 15:03:14 15:03:19 -1.5 -1.0 -05 0.0 05
R - 53.14 53.14 53.14 53.14 53.14 53.14 B, (nT)
IT- 2.16 2.16 2.16 2.16 2.16 2.16
Latitude - -4.26 -4.26 -4.26 -4.26 -4.26 -4.26
Figure S67

Bw (nT)

70



2018-10-24, DOY=297

MVA Output:

Eigenvectors:
0, 0.91, -0.11)
8,-0.42,-0.21)
L = (-0.24, 0.01, 0.97)

£ 5.0 ; Ratio of eigenvalues:
£ ! Al Aw = B.46
@ 2.5 : 1 /‘Mé)\—N]_:s]é%Ol
__ 1500 . i o -
N 10752
T 1000 10-115
5 500 = 107123
w = o | = B = 5 - o § 10—155
Time - 14:50:14 14:52:53 14:55:32 14:58:12 15:00:51 15:03:31
R - 5878 58.76 58.75 58.74 58.73 58.72
LT- 1.93 1.93 1.93 1.93 1.93 1.93
Latitude - -6.22 -6.22 -6.22 -6.22 -6.21 -6.21
0 .
- IE ® Start E E_1.0
E 2 I~ T x-—Fnd o
Z 21 e -15k
o W/-“\f*f’\p« j R £
Sk : 2=l I
2
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. ! N X 00 E
= 0 /\‘—'\A_\—\.EI f/ /Q%v . =
< < E05d
Time - 14:55:14 14:55:53 14:56:32 14:57:12 14:57:51 14:58:30 -3 -2 -1 0
R - 58.75 58.75 58.75 58.75 58.74 58.74 B, (nT)
IT- 1.93 1.93 1.93 1.93 1.93 1.93
Latitude - -6.22 -6.22 -6.22 -6.22 -6.22 -6.22
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2018-10-24, DOY=297

MVA Output:

Bg (NT)

rtesian Eigenvectors:

By (nT)
o
o

{0.70, 0.67, -0.24)
(0.69, -0.54, 0.49)

Ca
N
M
L = (-0.20, 0.50, 0.84)

Ratio of eigenvalues:

AL/ Am = 53.96
Am [ Ay = 4.06
P =5.52

N
z
o
E
in S . o -
Time - 17:00:54 17:03:00 17:05:06 17:07:12 17:09:18 17:11:24
R - 5819 58.18 58.17 58.16 58.15 58.15
LT- 1.92 1.92 1.92 1.92 1.92 1.92
Latitude - -6.11 -6.11 -6.11 -6.11 -6.11 -6.11
1 (A]l| @ start 0]t o
E 0 x End ) i -
@ pd Loo
_1 7 k\'_\f_‘.w___/—r.\_)_/\’\. - ;
T T T T L —O 5 o
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= \. F-05 2
@0 "" F-1.0
Time - 17:05:54 17:06:00 17:06:06 17:06:11 17:06:17 17:06:23 -1 0 1 2
R - 58.17 58.17 58.17 58.17 58.17 58.17 B, (nT)
IT- 1.92 1.92 1.92 1.92 1.92 1.92
Latitude - -6.11 -6.11 -6.11 -6.11 -6.11 -6.11
Figure S69

72



107102

2018-10-25, DOY=298
MVA Output:

Cartesian Eigenvectors:
N = (0.64, 0.52, 0.57)
M = (-0.71, 0.68, 0.18)
L = (-0.30, -0.52, 0.80)

Ratio of eigenvalues:

A/ Am =332
Am [ Ay = 21.47
P=17.12

Force-free flux-rope fit:

Step 1 x? = 0.01 nT?
Step 2 2 = 2.04 nT?

N
I
=3 -115
g 10_12‘% a=2.40,IP =011
g - 10772 Bo =429 nT
B = .~ 1073% x, = (10.54, 0.83, 0.13)
Time - 00:57:35 00:59:49 01:02:04 01:04:18 01:06:33 01:08:48 = =
R - 56.01 56.00 55.99 55.98 55.97 55.96
IT- 1.92 1.92 1.92 1.92 1.92 1.92
Latitude - -5.70 -5.69 -5.69 -5.69 -5.69 -5.68
. 2.54 Data @ .. i o Starf ..__._..__._.._..__._..__._.._..._.._.._..._.@.__ 2
E 3 Model X End ®
2 0.0 = (S/y i 1 E
y "77—"77\,\_‘1__ —
—2.5 1 r i : : ] B! 0o &
5.0
-
£ 2.5
= 4
o =
]
T T T T [ 3 —_
X h) 7 5 E
= 00 5 Fr L3
[ om
< < BeEE
4 _p5 1 = :
. . . . Lo
Time - 01:02:35 01:02:49 01:03:04 01:03:18 01:03:33 01:03:47 —4 -2 0 2
R - 55.99 55.99 55.99 55.98 55.98 55.98 B, (nT)
IT- 1.92 1.92 1.92 1.92 1.92 1.92
Latitude - -5.69 -5.69 -5.69 -5.69 -5.69 -5.69
Figure S70
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7 T T T 2018-10-25, DOY=298
£ 2.5 [ b)
= 1
= 0.0 11 MVA Output:
a0 2 N R s
1
5 ' ' . . Cartesian Eigenvectors:
= w i @ N = (0.20, 0.98, 0.09)
£ 0 N M = (-0.80, 0.11, 0.58)
& I w—/ L = (0.56, -0.19, 0.81)
1 1
T T T T
= 10 1 — El Ratio of eigenvalues:
= . - Al Am =17.28
o Am /Ay = 97.81
1 1 =
15004 . P =16.02
N 107102
L 1000 4 10_11§
g 500 10-12%
L= = _ i W= = 10—135
Time - 10:43:22 10:45:28 10:47:34 10:49:40 10:51:46
R - 53.21 53.20 53.19 53,18 53,17 53.16
IT- 1.91 1.91 1.91 1.91 1.91 1.91
Latitude - -5.13 -5.13 -5.13 -5.13 5.12 -5.12
_ %] [0] | o start [k
T ool X End -
=
o e e~ Fo =
—2.5 - x e =
T T T T 1
2.5 -
-
£ 00 T
&
-2.5 IE 1
T T T T hiasiatas ~
2.5 h) / N Fo E
E e \. 5
-~ 0.0 1
o
-2.5 ! . . : T
Time - 10:48:22 10:48:28 10:48:34 10:48:40 10:48:46 10:48:52 -2 0 2
- 53.19 53.19 53.19 53.19 53.18 53.18 B, (nT)
IT- 1.91 1.91 1.91 1.91 1.91 1.91
Latitude - -5.13 -5.13 -5.13 -5.13 -5.13 -5.13
Figure S71
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s oo Pi— | a) 2018-12-16, DOY=350
= -t
e mﬁ/\_/f/l i MVA Output:
23] 1
—5 i ; 11 I
T 254 :: b) Cartesian Eigenvectors:
£ i N = (0.51, 0.80, 0.33)
£ 0.0 M M = (-0.69, 0.60, -0.41)
@ | . " . L = (-0.52, -0.02, 0.85)
- 2.5 1 aof
£ : : Ratio of eigenvalues:
s Y. T AL /Ay = 54.88
@ Am Ay = 6.38
P =6.68
=
= e Y e
@ Force-free flux-rope fit:
= 1500 Step 1 x? = 0.03 nT?
L 1000 Step 2 x? = 0.44 nT?
E 500 S LTEET T PR T a =E;3-;10?’.-|3P8=n19.58
. . . Xa = (-0.44, 0.90, 0.02)
Time - 04:52:17 04:54:19 04:56:22 04:58:24 05:00:27 05:02:30
R - 60.30 60.29 60.28 60.27 60.26 60.25
LT- 1.67 1.67 1.67 1.67 1.67 1.67
Latitude - -7.20 -7.20 -7.20 -7.20 -7.19 -7.19
_ o) — Data [0]|| o star [] 0.0
'_
= | —— Model X End 0.5
@ — x|
—2 e/ e i L
T T T T -1.0
-~ 34 r—1.5
£ 2 T
@&
! o] =
5 T T T T b _
e s o f 20k
3 &
o ——— 1.5
m /
T T T T T 1.0
Time - 04:57:17 04:57:19 04:57:22 04:57:24 04:57:27 04:57:29 -1 o] 1 2
R - 60.27 60.27 60.27 60.27 60.27 60.27 B, (nT)
LT- 1.67 1.67 1.67 1.67 1.67 1.67
Latitude - -7.20 -7.20 -7.20 -7.20 -7.20 -7.20
Figure S72
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10*103
10-‘113

2018-12-17, DOY=351

MVA Output:

Cartesian Eigenvectors:
N = (0.83, 0.48, 0.29)
M = (0.44, -0.88, 0.19)
L = (-0.34, 0.02, 0.94)

Ratio of eigenvalues:

AcfAm = 21.17
Am /Ay = 4.42
P =7.99

Force-free flux-rope fit:

Step 1 y2 = 0.04 nT?
Step 2 x? = 0.52 nT?
a=2.40,IP=0.10

500 {ITEE= i |-|-+N\-\-l‘\m-‘u-u‘ Y D R S R AT R [ TR AT e 107123 By =227 nT
b st 24k b pli g1 P PENTA PR PP PPN TP (o L Tgreeer bl N o 107131 o )
y N x4 =(0.82,-0.53, 0.21)
Time - 09:59:44 10:01:47 10:03:51 10:05:55 10:07:59 10:10:03
R - 5219 52.18 52.17 52.16 52.15 52.14
LT - 1.65 1.65 1.65 1.65 1.65 1.65
Latitude - -5.60 -5.60 -5.60 -5.59 -5.59 -5.59
—~ 0 Data f) } ® Start E F—0.25
E | — Model X End ~0.50
& -17 e o EEEEES :
)(’ s ~® 1 575
T T T L —1.00
. o
= ; : ; -1.25
3 -2 : -1.00
T T T T J F _1'25
11 [m] -t —150
3 x I
<o B -1.75
@ L —2.00
_1 r T T T T T T T
Time - 10:04:44 10:04:48 10:04:51 10:04:55 10:04:58 10:05:02 -0.5 0.0 0.5 1.0
R - 52.16 52.16 52.16 52.16 52.16 52.16 B, (nT)
LT- 1.65 1.65 1.65 1.65 1.65 1.65
Latitude - -5.60 -5.60 -5.60 -5.60 -5.60 -5.60

Figure S73
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=, N M 2018-12-18, DOY=352
£ ) Se—7

8 1 1 MVA Output:

o) —10 _—/‘/\,_/"J\M: : --------

- 10 ! 1 b) Cartesian Eigenvectors:
= i N =(-0.71, 0.71, 0.07)
P 1 M = (0.62, 0.57, 0.54)

L =(-0.34,-0.42, 0.84)

E Ratio of eigenvalues:
& ALl Am = 11.44
Am [ Ay = 33.60
P =16.35
c
sl T |
o Force-free flux-rope fit:
_ 1500 . . . [ 10 Step 1 x? = 0.15 nT?
I 107192 2 2
I 1000 Jo-1S Step2x?=8599nT
o 3 a=-2.40,1P=035
S__J 500 [ et sl A LS 10 ':T? Bo = 4.47 nT
—— - T ™ Y. 107N x4 = (-0.15, 0.78, 0.61)
Time - 04:22:41 04:24:48 04:26:55 04:29:03 04:31:10 04:33:18
R - 46.40 46.39 46.38 46.36 46.35 46.34
IT- 1.63 1.63 1.63 1.63 1.63 1.63
Latitude - -4.29 -4.28 -4.28 -4.28 -4.28 -4.27
5 T
. —— Data @ - @ Start E 2
E oL — Model X End =
= =
o e \’. o EE,
=5 1 o

h) | , E
g o 2
= —
o 5 [ 4
Time - 04:27:41 04:27:48 04:27:55 04:28:03 04:28:10 04:28:17 -6 =4 =2 4} 2
R - 46.37 46.37 46.37 46.37 46.37 46.37 B, (nT)
LT- 1.63 1.63 1.63 1.63 1.63 1.63
Latitude - -4.28 -4.28 -4.28 -4.28 -4.28 -4.28

Figure S74
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B, (nT)
o

2018-12-19, DOY=353
MVA Output:

Cartesian Eigenvectors:
N = (0.40, 0.82, 0.41)
M = (-0.91, 0.40, 0.09)
L =(-0.09,-0.41, 0.91)

Ratio of eigenvalues:
ALl Am = 32.66

Am /Ay = 4.34
P =6.87
10*1"3
107113
10—12‘_5:,
10137
Time - 13:54:12 13:56:17 13:58:23 14:00:28 14:02:34 14:04:40
R - 33.93 3391 33.90 33.88 33.87 33.85
IT- 1.58 1.58 1.58 1.58 1.58 1.58
Latitude - -0.64 -0.64 -0.63 -0.62 -0.62 -0.61
2.5 @ T 1
— @ Start i) F
£ 001 X End D
> 0 E
® s e T T X 5
—2.5 - =
T T T T -1 o0
=25
= [ Y
£ I e e T T
= 0.0 1 ]
a
irrr2
T T T T D —
‘ =
h) \r‘/‘\r\/ F1c
E 0.0 S ! 3
& S to
—2.5 1
Time - 13:59:12 13:59:17 13:59:23 13:59:28 13:59:34 13:59:39 =2 0 2
R - 33.89 33.89 33.89 33.89 33.89 33.89 B, (nT)
LT- 1.58 1.58 1.58 1.58 1.58 1.58
Latitude - -0.63 -0.63 -0.63 -0.63 -0.63 -0.63
Figure S75
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B, (nT)
o

—=10 4

| M 2018-12-19, DOY=353
A MVA Output:
| Vi e
—2.5 1 . T T . .
: <) Cartesian Eigenvectors:
’ 1 N =(-0.27, -0.93, 0.25)
] M = (0.96, -0.27, 0.03)
L=

(0.04, 0.25, 0.97)

Bg (NT)
o N
o wu

By (nT)

Ratio of eigenvalues:

A/ Am =381
Am [ Ay = 4.00
P=9.29
N 10-10=
: 1015
g 107123
= 10137
Time - 13:55:16 13:57:43 14:00:10 14:02:38 14:05:05 14:07:33
R - 33.92 33.90 33.88 33.87 33.85 33.83
IT- 1.58 1.58 1.58 1.58 1.58 1.58
Latitude - -0.64 -0.63 -0.63 -0.62 -0.61 -0.61
2 B T T
_ [ e s 1
S 0 ¥ End T .
3 3
-2 =
0 T T T T m
]
£ -24
=
M
-4
T T T T —_
2 h) E
< &
o
_2 I T T T T
Time - 14:00:16 14:00:43 14:01:10 14:01:38 14:02:05 14:02:32
R - 33.88 33.88 33.88 33.87 33.87 33.87
LT- 1.58 1.58 1.58 1.58 1.58 1.58
Latitude - -0.63 -0.62 -0.62 -0.62 -0.62 -0.62
Figure S76
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)

[£]

2019-03-30, DOY=089

MVA Output:

Cartesian Eigenvectors:
N =(0.92,0.12, -0.36)
M = (0.24, -0.93, 0.29)
L = (0.30, 0.36, 0.89)

Ratio of eigenvalues:
ALl Am =6.82
Am [ Ay = 57.51
P =19.48

Force-free flux-rope fit:

Step 1 y2 = 0.08 nT?

= 10—~
z ig,ns Step 2 yZ = 20.88 nT?
= b3 @=2.40,IP=0.42
g i din Ui L bt 1;% Bo = 5.85 nT
» e e EEEE— . — — — — 107N Xp = (-[)23' -0.95, -019)
Time - 20:30:44  20:32:54 20:35:04 20:37:14 20:39:24 20:41:34
R - 67.02 67.01 67.00 66.99 66.99 66.98
IT- 119 1.19 1.19 1.19 1.19 1.19
Latitude - -9.92 -9.92 9.92 -9.91 9.91 9.91
. 24 — Data IE ® étar‘t m 10
= | —— Model X End | B
20 ] ) | e bosE
-2 . . . ' 5
L 0.0
%7
'_
£l
S 4
5 e @ 45
5 T T T - /r R -
‘ =
g - _ ! .4 =
€0 ’ 35"
m 7
-2 e 2o
Time - 20:35:44 20:35:54 20:36:04 20:36:13 20:36:23 20:36:33 -2 -1 0
R - 67.00 67.00 67.00 67.00 67.00 67.00 B. (nT)
r- 1.19 1.19 1.19 1.19 1.19 1.19
Latitude - -9.91 9.91 -9.91 -9.91 -9.91 -9.91

Figure S77

80



— L 1L L I a
E 0.0 ] 1 N~ !
o —2.51 1 :
T II I\ T
—~ 1 7 b)
e
£ : :
2 ]
= o v I
i
i
1
b
|
1
I
N
z
§ 500 {TITTRI
L

Time - 05:19:56

05:22:24

05:24:53

05:27:22

05:29:51

05:32:20

2019-03-31, DOY=090

MVA Output:

Cartesian Eigenvectors:
N = (-0.76, -0.38, -0.52)
M = (-0.57, 0.77, 0.28)
L = (-0.29, -0.51, 0.81)

Ratio of eigenvalues:
A/ A =4.36
Am [ An = 5.83
P=11.71

Force-free flux-rope fit:

Step 1 x? = 0.06 nT?
Step 2 x? = 47.08 nT?
a=240,IP =051
Bo = 8.67 nT
xa = (0.02, 0.96, 0.28)

R - 64.95 64.94 64.93 64.93 64.92 64.91
IT- 1.18 1.18 1.18 1.18 1.18 1.18
Latitude - -9.57 -9.57 -9.56 -9.56 -9.56 -9.56
_ %37 Data @ ® Stat E* 0.0
E 0.0 1 —— Model X End —0.5 ~
= - = I =3 P
@ —2.5 7{7 <‘\/‘\;’X Lo =
| . . . 18 v T a
e
F—1.5
£ -5 . :
o
-10 | | . . ”ﬁi S
| [=
= 251 ——{m] \ I Fe0s
= 00 — t < —-6.50
m -
—2.5 = /—[:> —-7.0
Time - 05:24:56 05:25:25 05:25:53 05:26:22 05:26:50 05:27:19 -1 0 1 2
R - 64.93 64.93 64.93 64.93 64.93 64.93 B, (nT)
IT- 1.18 1.18 1.18 1.18 1.18 1.18
Latitude - -9.56 -9.56 -9.56 9.56 -9.56 -9.56
Figure S78
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10*1"3
107113

2019-04-01, DOY=091
MVA Output:

Cartesian Eigenvectors:

N = (0.14, -0.99, 0.03)
M = (0.95, 0.13, -0.30)
L =(0.29,0.07, 0.95)

Ratio of eigenvalues:
ALl Ay =21.99
Am /Ay = 8.64

P =10.27

Force-free flux-rope fit:

Step 1 y2 = 0.03 nT?
Step 2 2 = 2.45 nT?
a=-2.40,I1P =0.47

o =
Ig 1‘ I ‘ Hilrh\llli'villlliwiih‘ﬂl“lllu |‘Ii\r\|i i ‘ L i n'||1r|||1l‘l!|"1\lll 1“““’}“‘“{“:"”.” u:‘\'\ |'||I||"‘i i \IlilN” il I 10_1?:_:’:’ Bg = 2.56 nT
NS O S 107N x4 = (0.36, -0.86, 0.35
Time - 00:42:51 00:45:18 00:47:45 00:50:13 00:52:40 00:55:08 il U
R - 60.13 60.12 60.11 60.10 60.09 60.08
IT- 1.16 1.16 1.16 1.16 1.16 1.16
Latitude - -8.71 -8.71 -8.71 -8.70 -8.70 -8.70
c oof — Data @ @® Start E'- 0
< | — Model X End
= =
REREERR. o c
@ 5 Palr 5 Pes \__fg\\x e
T T T T [—1ad
S S
£ T T
s 2
T T T T f IE FO
0 h) | E
= B X &
= -2 - e
@ e
Time - 00:47:51 00:48:18 00:48:45 00:49:13 00:49:40 00:50:07 -3 =2 =1 0
R - 60.11 60.11 60.10 60.10 60.10 60.10 B, (nT)
Lr- 1.16 1.16 1.16 1.16 1.16 1.16
Latitude - -8.71 -8.71 -8.71 -8.70 -8.70 -8.70
Figure S79
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= . ! [ a) 2019-04-01, DOY=091
e | M MVA Output:
o _g5 4 I 1
1 1
2 T =
e : : b) Cartesian Eigenvectors:
= | | N = (0.85, 0.01, -0.53)
20 A M = (0.06, -1.00, 0.08)
L

= (0.53, 0.10, 0.84)

Ratio of eigenvalues:
ALl Am = 21.64
Am /Ay = 4.36

p=7289

Force-free flux-rope fit:

1o-10= Step 1 x2 = 0.08 nT?
10‘“§ Step 2 x? = 10.91 nT?
L3 @=-2.40,IP=0.33
10773 By = 4.39 nT
107N x4 =(-0.37, -0.92, -0.12)

i b

Time - 21:28:28

21:33:19

21:35:44

21:30:53 21:38:10 21:40:36

R - 54.46 54.44 54.43 54.42 54.41 54.40
LT- 1.15 1.15 1.15 1.15 1.15 1.14
Latitude - -7.61 -7.61 -7.61 -7.61 -7.61 -7.60
. 29— Data @ . Start IE L
E o | —— Model X End -
= T =
o . Ao~ X £
.//\?\\“\/ L Vi o =
-2 T T @
_ =21 9
& ; . . -1
s 4 : L _>
) [0]
T T @
i il \\71 >fz/x - E
£ NS E
& -4
_2 <
Time - 21:33:28 21:33:53 21:34:19 21:34:44 21:35:10 21:35:35 -2 -1 0 1 2
R - 54.43 54.43 54.43 54.43 54.42 54.42 B, (nT)
IT- 1.15 1.15 1.15 1.15 1.15 1.15
Latitude - -7.61 -7.61 -7.61 -7.61 -7.61 -7.61
Figure S80
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T

Freq (Hz)

Time - 17:25:38

17:34:46 17:37:03

il

2019-04-02, DOY=092

MVA Output:

Cartesian Eigenvectors:
N = (-0.33, -0.93, 0.18)
M = (0.82, -0.18, 0.55)
L = (-0.47, 0.33, 0.82)

Ratio of eigenvalues:
Ar [ Am = 9.00
Aw [ Ay = 11.01
P =13.97

R - 48.41 48.36 48.35
Lr- 1.12 1.12 1.12
Latitude - -6.30 -6.29
2.54
E 0.0 - X End _
= Fo E
@ = 5 <
~2:51 XKome gl
[_qd
o 0.0 1 L _>
{= . : —_
aH -1
-5.0 s A @
[ e
(W] {5 €
= 2.5 =
= -39
& 0.0 \O
-4
Time - 17:30:38 17:32:02 -2 0 2 4
R - 4838 48.38 B, (nT)
Lr- 1.12 1.12
Latitude - -6.30 -6.30

Figure S81
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2019-04-03, DOY=093

MVA Output:

Cartesian Eigenvectors:
N = (-0.36, -0.83, 0.44)
M = (-0.86, 0.47, 0.18)
L =(0.35, 0.31, 0.88)

Ratio of eigenvalues:

ALlAy =321
Am [ Ay = 7.97
P=12.78

N 107102
T =
= 107113
@ iR e AR R S ek | LT T I T LA 10712%
= b hial . il AL A (el PRI W 10—13%
Time - 01:33:18 01:35:28 01:37:38 01:39:49 01:41:59
R - 4575 45.73 45.72 45,71 45.70
- 1.11 1.11 1.11 1.11 1.11
Latitude - -5.67 -5.67 -5.67 -5.66 -5.66
- IE ® Stat — it £ 0.5
£ o =" (]
- ; F0.0 &
@ \ ‘® S
2] P “j\k/_( F-05 =
4] a) -1.0
-
c T .
S 21 X = 3.5
I s e
i =
i~ 0 EI : ( 25¢
c I i
= i r2.0
& -2 ; A
-+ 15
Time - 01:38:18 01:38:28 01:38:38 01:38:49 01:38:59 01:39:09 -3 -2 -1 0
R - 45.72 45.72 45.72 45.72 45,71 45,71 B, (nT)
Lr- 111 1.11 1.11 1.11 1.11 1.11
Latitude - -5.67 -5.67 -5.67 -5.67 -5.67 -5.67

Figure S82
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~ IJ/M
T o0 ]
- 1
@ wﬂffjll
—-10 4 : +—t : ;
5
= \,\M‘J‘/J\f’\w\/\l\_ﬂmll
= I i — !
r:z.s-w - (9]
£ 1
200 W/’V'\‘\ \}/Ir\jﬁf\/“'/\"\ ol
11
T
i
1

2019-04-03, DOY=093

MVA Output:

Cartesian Eigenvectors:
N = (-0.07, 0.99, -0.09)
M = (0.99, 0.08, 0.12)
L = (-0.12, 0.08, 0.99)

Ratio of eigenvalues:
Ar /Ay = 15.51
Aw [ Ay = 65.09

P =16.07
N 10-10=
T <
p 10-113
o 107123
= Bk i il ik il i 10-13%
Time - 20:45:14 20:47:17 20:49:20 0:51:24 20:53:27 20:55:31
R - 38.88 3887 38.86 38.84 38.83 38.82
IT- 1.09 1.09 1.09 1.09 1.09 1.09
Latitude - -3.81 -3.81 -3.80 -3.80 -3.80 -3.79
T 2
. 259 @ ® Start IE
E ¥ End 1
Z 0.0 £
@ B 0 M o s e A S Sy | 0 =<
—2.54 T T T T o0
- -1
T oo i
&
2.5 E Lo
T T T T B S S —_
00 h) X—*ﬁ—-\/J \ 1 E
E ’ \ =
£ o
& —2.5 ol -2
Time - 20:50:14 20:50:17 20:50:20 20:50:24 20:50:27 20:50:30 -4 -2 0
- 38.85 38.85 38.85 38.85 38.85 38.85 B, (nT)
LT- 1.09 1.09 1.09 1.09 1.09 1.09
Latitude - -3.80 -3.80 -3.80 -3.80 -3.80 -3.80
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]

Time - 18:58:24

19:06:34

19:00:26 19:04:31

19:08:37

10*1"3
107113
10712%
10-133%

2019-05-24, DOY=144

MVA Output:

Cartesian Eigenvectors:

N = (-0.09, -0.89, 0.44)
M = (0.99, -0.10, -0.02)
L = (0.06, 0.44, 0.90)

Ratio of eigenvalues:
AL /Ay = 15.93
Aw [ Ay = 31.39

P =14.74

Force-free flux-rope fit:

Step 1 y2 = 0.08 nT?
Step 2 x2 = 1.77 nT?
a=-2.40,I1P=0.84
By = 4.85 nT
xa = (0.42, 0.81, -0.40)

19:02:29
R - 53.97 53.96 53.95 53.94 53.93 53.93
IT- 0.89 0.89 0.89 0.89 0.89 0.89
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