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This document contains the plots of the Cluster FGM calibration parameters evolution
over the entire duration of the mission. Parameters which remain constant over time
(offset_r2, Matrix_sc, Matrix_dr) are omitted. The names of the parameters are
those used in the cfgnew calibration files. FElements of the matrices are plotted in
subplots arranged in the same order as in the matrix. The labels correspond to the
calibration matrix Eq.(8) in the main paper.

For each spacecraft there are three sets of plots:

Plots of the long term variation of the daily calibration parameters: The panels have
the same format as the panels in Figures 4 and 7 in the main paper. The daily parameters
are represented with blue dots, the yearly averages are plotted with orange dots. The
error-bars are the standard deviations for each year.

Plots of the daily calibration parameters versus the electronics box temperature: The
blue dots represent the average over 0.1 °C electronics box temperature bins of calibration
parameter represented in the panel.

Plots of the daily calibration parameters versus the outboard sensor temperature: The
blue dots represent the average over 0.1 °C outboard sensor temperature bins of calibra-
tion parameter represented in the panel.
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1 Cluster 1 calibration parameters
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Figure S1: Cluster 1 electronics box temperature
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Figure S2: Cluster 1 outboard sensor temperature
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1.1 Daily calibration parameters long term
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Figure S4: Cluster 1 offset_sc long term variation



0T

C1 offset_r3 xx

-5.0501 . -
—5.075 4
— .
—5.100 ® _+
e e -
= -5.125
—5.150 A
-5.175 . ‘
—5.200 - *
—5.225 A
2004 2008 2012 2016 2020 2024
0.98 C1 offset_r3 xy
: L
0.96 - —*—
- ?- ® o | ee—
L
4 - .
oo * _*_
C 0.92 - —
- b —— — —
0.90 +
0.88
0.86 == =
2004 2008 2012 2016 2020 2024
—0.02 | - C1 offset_r3 xz
= .. —
—0.04 - % —l'r i —*—
-
" _i E
L —0.06 fe= = < — —*—
= . — — -
—0.08 4
—=0.10 =
.
T T T T T T
2004 2008 2012 2016 2020 2024
date

Figure S5: Cluster 1 offset_ r3 long term variation
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Figure S6: Cluster 1 offset_ r4 long term variation
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Figure S8: Cluster 1 offset_ r6 long term variation
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1.2 Daily calibration parameters versus the electronics box temperature
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Figure S16: Cluster 1 Angle_ xyz versus the electronics box temperature
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1.3 Daily calibration parameters versus the outboard sensor temperature
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2.2 Daily calibration parameters versus the electronics box temperature
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Figure S78: Cluster 2 Matrix_ r3 versus the outboard sensor temperature
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3 Cluster 3 calibration parameters
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3.1 Daily calibration parameters long term variation
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3.2 Daily calibration parameters versus the electronics box temperature

0.810 1 ° ° e C3 Angle_xyz xx
.
0.808 1 . °
0806 (XX XXX} . ° eme0e lll..l ceeee A
o 0.804 1 o0 ‘
9 tecsess secesessseseresrssscsecsensononans .
0.802 1
° (X} L[] LY XY ® seses .
0.800
0.798 4
0.796 1 el
12 14 16 18 20 22
—0.1650
.--." ... e C3 Angle_xyz xy
—0.1675 4
~0.1700 1 ceee o ees o Ve
_01725< . L[] e o . ll-llllllllllllllll (XXX XX}
o —0.1750 -
(7 o o
° L[] L[]
=0.1775 cesccessssss o seece ses0e see 000 ° o ° o
—0.1800 A . . R ° .
—0.1825 1
—0.1850 1
T T T T T T
12 14 16 18 20 22
¢ C3Angle_xyz xz
0.04 4
0.02 1
@‘ 0.00 4 006 000000000000000600600000000000000060666000000000000006006660000000000000000060000800000000000000000000000000000 000 o
—0.02 1
—0.04 1
T T T T T T
12 14 16 18 20 22

temperature (°C)

Figure S98: Cluster 3 Angle xyz versus the electronics box temperature




¢01

nT

-
<

nT

—2.2 A

2.4

—2.6

—-2.81

-3.0

ee0e%e®c00e

. . o, .
0000 e000000 o 00 00,

.

o®®

o0000c00ccc0ce

° L]
o®
0o ee0®0ce oo0, .
L]

L] L]
. 0o’

e (3 offset_sc xx

12

14

16

18

20

22

—2.9 4

—3.0 1

—3.1

—-3.21

—-3.341

—-3.44

—3.5 A

e C3offset_sc xy

14

16

18

20

22

—1.3

—1.44

—-1.54

—-1.61

1.7 4

—-1.84

—-1.94

—-2.041

o o
. e, e % .
o o
L]
o®

3 o %"
L3 .....o o ®

.
°® o
®ecc00,® o

.

e C3 offset_sc xz

12

14

16

18
temperature (°C)

20

Figure S99: Cluster 3 offset_sc versus the electronics box temperature

22




€01

0.35 A
0.30 A

— 0.25 A

n

0.20 -

0.15 A

0.10 A

00°°%e°  ceecoe XXX

.
XY X3 ®00000000000000000000000 000000 see

eee o ©00000000000000000000000000000000000000000

C3 offset_r3 xx

12 14 16 18 20 22

—1.86 A

—1.88

—1.90

T

c
—1.92 A
—1.94 1
—1.96

—1.98

.

000000000000000000000000000000000000000000000000 © . e0®e®
. ®e0e0e000ccce?® ®000%000

eecococe .

C3 offset_r3 xy

.
.

12 14 16 18 20 22

—0.870 1

—0.875 1

—0.880 -

T

€ -0.885
—0.890 -
—0.895

—0.900 A

® ececcee cooe .
.
. ®0000e o 0000000000000

000000000000000000000000000000000000000000000000 o

C3 offset_r3 xz

12 14 16 18 20 22
temperature (°C)

Figure S100: Cluster 3 offset_ r3 versus the electronics box temperature




¥OT

6.65

6.60

6.55

6.50

nT

6.45 A

6.40 1

6.35

6.30 1

00 o000 o

oo Y o

®e0ceee cc0cc0cece o0 00 o o .

000000 oc00c0co0

e C3offset_r4 xx

12 14 16 18 20

4.70 4

4.65 -

4.60 -

nT

4.55

4.50

4.45 4

oo o o e o . . s .
° .
®00000 o 0000000 s o0 ccccce e oo oo

e C3offset_r4 xy

12 14 16 18 20

4.2 A

4.1 A

nT

4.0

3.9 1

3.8 1

00%e° 04 0 , o oo
° .

LAY

00000’ ®e

.
. .
o 000%e

- oo o o
00c000e®e ccccccee e o0 o o

12 14 16 18 20
temperature (°C)

Figure S101: Cluster 3 offset_ r4 versus the electronics box temperature

22




S0T

nT

nT

nT

7.7 1

7.6

7.51

7.4

7.31

7.24

3
e o e° ocooce [ XY

XXX XY o oo o o

00000000000000000000000000000000000000000000000

oo

.

C3 offset_r5 xx

oo

12 14 16 18 20

22

5.8 1

5.7 1

5.6 1

5.5

oo .
oo

o o ®ee

. ° ece

oooooooooooooooooooooooo.oooooooooooo.oooooo.ooooool'o'....." o’ ° °

.

C3 offset_r5 xy

12 14 16 18 20

22

5.0 A

4.9 A

4.8 A

4.7 A

4.6

4.5 A

4.4

4.3 A

XXX o o

©000000000000000000000000000000000000000000000°

.

C3 offset_r5 xz

12 14 16 18 20
temperature (°C)

Figure S102: Cluster 3 offset_ r5 versus the electronics box temperature

22




901

nT

nT

105.5 A

105.0 A

104.5 A

104.0 A

103.5 A

e000000e o0 0000000 e o o o o o o o C3 offset ré xx

0000000000000000000000000000000000000000000000000000 . .

12 14 16 18 20 22

112.0 A

111.5 A

111.0 A

110.5 A

110.0 A

109.5 A

109.0 A

108.5 A

e C3offset_r6 xy

0000000® o o ©c0000000 o0 oo oo

e ecee

. e o o o eeccoce

00000000000000000000000000000000000000000000000000

12 14 16 18 20 22

96
95 1
94 A

93 1

nT

92 A
91 A
90 1

89 1

¢ C3offset_r6 xz

000000 e %o o 000000000 o0 oo oo

. o o

.
®gee®00ccce ®eecccccce,

00000000000000000000000000000000000000000000000000

12 14 16 18 20 22
temperature (°C)

Figure S103: Cluster 3 offset_ r6 versus the electronics box temperature




20T

123.0 A

122.5 A

1220

121.5 A

121.0 A

. 0000000000

© eecee0ce0c0c00000000000000

000000000000000000000000000000000000000000000000 o

3

C3 offset_r7 xx

12 14 16 18 20

126

125 A

124 A

123 A

nT

122 A

121 A

120 A

©0000000000000000000000000000000000000000000000000 eee o
oe 3 . . eee ecoccecooe

o o e o 00000000000

3

C3 offset_r7 xy

LR XY

12 14 16 18 20

104 A

102 A

100 A

nT

98 A

96

94

00 0000000

LX)

©000000000000000000000000000000000000000000000000000° . 3

o o e e ececccccccoe

.

C3 offset_r7 xz

LR

12 14 16 18 20
temperature (°C)

Figure S104: Cluster 3 offset_ r7 versus the electronics box temperature




80T

1.08 A

1.06 A

1.04 A

1.02 A

1.00 A1

C3 Matrix_r2 xx
1/Gx

12

14

16

18

20 22

0.0063 -

0.0062 -

0.0061 A

0.0060 -

0.0059 -

0.0058 A

0.0057 A

C3 Matrix_r2 yx
—Y

12

14

16

18

20 22

—0.0063 -

—0.0064 -

—0.0065 A

—0.0066 -

—0.0067 -

—0.0068 -

C3 Matrix_r2 zx
-9,

12

14

16

18

temperature (°C)

20 22

0.0100

0.0075 A
0.0050 A
0.0025 A
0.0000 A .
—0.0025 |
—0.0050 A
~0.0075 . C3 Matrix_r2 xy
—0,C0S @y
—0.0100 T T T T T T
12 14 16 18 20 22
1.08
1.06 -
1.04
.
1.02 A
1.001 C3 Matrix_r2 yy
¢ 16,
0.98 - T T T T T T
12 14 16 18 20 22
—0.0126 A .
—0.0128 |
—0.0130 |
—0.0132 A
—0.0134 | .
C3 Matrix_r2 zy
° —loy—Dpy)
—0.0136 : : : ; . .
12 14 16 18 20 22

temperature (°C)

0.0100

0.0075 1
0.0050
0.0025
0.0000 -
—0.0025
—0.0050 A
—0.0075 A

—0.0100

C3 Matrix_r2 xz
—0,sin @y

0.0100

12

14

16

18

20 22

0.0075 -
0.0050 1
0.0025
0.0000 -
—0.0025
—0.0050
—0.0075 A

—0.0100

C3 Matrix_r2 yz
—9y

12

14

16

18

20 22

1.05525

1.05520 -

1.05515 1

1.05510

1.05505 A

1.05500 -

1.05495 -

. .

C3 Matrix_r2 zz
1/(G, — AGy;,)

12

14

Figure S105: Cluster 3 Matrix_ r2 versus the electronics box temperature

16

18

temperature (°C)

20 22




60T

1.08

1.06 A

1.04 A

1.02 A

1.00 A1

0.98

C3 Matrix_r3 xx
1/Gx

12

14

16 18 20 22

0.0063 -

0.0062 -

0.0061 A

0.0060 -

0.0059 -

0.0058 A

0.0057 A

C3 Matrix_r3 yx
—Y

12

14

16 18 20 22

—0.0063 -

—0.0064 -

—0.0065 A

—0.0066 -

—0.0067 -

—0.0068 -

C3 Matrix_r3 zx
. |
-9,

12

14

16 18 20 22
temperature (°C)

Figure S106: Cluster 3 Matrix_ r3 versus the electronics box temperature

0.0100

0.0075 A
0.0050 A
0.0025 A
0.0000 A
—0.0025 4
—0.0050 A
—0.0075 4

—0.0100

C3 Matrix_r3 xy
—0,C0S @y

12 14 16 18 20 22

1.06 A

1.04 A

1.02 A

1.00 A

0.98 1

C3 Matrix_r3 yy
¢ 16,

12 14 16 18 20 22

—0.0126 1

—0.0128 4

—0.0130 1

—0.0132 4

—0.0134 4

oo afum, 0®
- —, & *ee’,
S——— C3 Matrix_r3 zy
TN e . 0 (g,-10ey)
Lo hnd

12 14 16 18 20 22
temperature (°C)

0.0100

0.0075 1
0.0050
0.0025
0.0000 -
—0.0025
—0.0050 A
—0.0075 A

—0.0100

C3 Matrix_r3 xz
—0,sin @y

0.0100

12 14

16 18 20 22

0.0075 -
0.0050 1
0.0025
0.0000 -
—0.0025
—0.0050
—0.0075 A

—0.0100

C3 Matrix_r3yz
—9y

12 14
+1.037

16 18 20 22

0.00030 -

0.00025 -

0.00020 A

0.00015 -

0.00010 -

0.00005 -

C3 Matrix_r3 zz
® (G, - AGy,)

12 14

16 18 20 22
temperature (°C)




01T

0.0100 0.0100

1.00450 - °
0.0075 A 0.0075 A
1.00425 -
0.0050 A 0.0050 -
1.00400 -
0.0025 A 0.0025 A
1.00375 4
0.0000 A o 0.0000 A .
1.00350 1 commmmmmmmmm———
—0.0025 - —0.0025 A
1.00325 4
1.00300 - —0.0050 A —0.0050 A
C3 Matrix_r4 xx | —0.0075 A C3 Matrix_r4 xy | _0.0075 4 C3 Matrix_r4 xz
1.002754 ® 1/Gy ®  —B,cos @y ® —B,singy
T T T T T T —0.0100 T T T T T T —0.0100 T T T T T T
12 14 16 18 20 22 12 14 16 18 20 22 12 14 16 18 20 22
0.0063 - . 1.0065 - T . 0.0100
0.0075 A
0.0062 - i
1.0064 0.0050 -
0.0061 - 1.0063 - 0.0025 4
L]
0.0060 4 cmammmmmm————— 0.0000 A1 .
1.0062 -
0.0059 o e —0.0025 1
i —0.0050 A
0.0058 - . 3 Matrix 14 Hooet C3 Matrix_r4 C3 Matrix_r4
atrix_r4 yx atrix_rdyy | _ | atrix_r4 yz
© o, © 16, 0.0075 -y
0.0057 - e o e 1.0060 -
T T T T T T T T T T T T —0.0100 T T T T T T
12 14 16 18 20 22 12 14 16 18 20 22 12 14 16 18 20 22
—0.0063 - e | —0.0120q ee .
.m ° .’* .‘”“:.o “» °
— i T ¥ e sl % 1.0198 -
—0.0064 1 0.0121 » . .
~0.0122 1.0196 4 ::.. S &
—0.0065 - PN :. I Tl dd .
- . 1.0194 - »> O
0.0123 ~ ."
—0.0066 - e - v
. —0.0124 A 1.0192 A
—0.0067 - ~0.0125 1 . 1.0190 - .
C3 Matrix r4 zx . C3 Matrix_r4 zy . C3 Matrix_r4 zz
. |
-6, —(py — Dgy2) 1/(G, — AGy,)
000687 : —= — B N : : : . . loigsd : : : . .
12 14 16 18 20 22 12 14 16 18 20 22 12 14 16 18 20 22
temperature (°C) temperature (°C) temperature (°C)

Figure S107: Cluster 3 Matrix_ r4 versus the electronics box temperature



ITI

0.0100 0.0100
(1] L1 N J
0.9902 1 0.0075 - 0.0075 -
0.9900 0.0050 - 0.0050 1
0.9898 0.0025 - 0.0025 -
0.9896 - LX) . 0.0000 - - 0.0000 - -
—0.0025 - —0.0025 -
0.9894 -
—0.0050 4 —0.0050 A
0.9892 - . .
C3 Matrix_r5 xx | —0.0075 C3 Matrix_r5 xy | _p.0075 4 C3 Matrix_r5 xz
0.9890 - 1/Gx —6xC0s x —Bxsin gy
T T T T T — —0.0100 T T T T T — —0.0100 T T T T T T
12 14 16 18 20 22 12 14 16 18 20 22 12 14 16 18 20 22
0.0100
3 0.99150 A 00 IS 6 G &
0.00584 A 0.0075 A
0.00582 0.99145 1 0.0050 1
0.00580 A 0.99140 4 0.0025 A
0.00578 1 - LX XY . 0.0000 A -
0.99135 -
0.00576 A ~0.0025 1
0.00574 - 0.99130 1 —0.0050 A
0.00572 A i i ;
R (:‘3 Matrix_r5 yx 0.99125 4 . C3 Matrix_r5 yy ~0.0075 4 (_23 Matrix_r5 yz
y 1/G, @y
0.00570 |
T T T T T T T T T T T — —0.0100 T T T T T T
12 14 16 18 20 22 12 14 16 18 20 22 12 14 16 18 20 22
+1.002
—0.006600 - . -0.01184 - . 0.00070 4 ~
L]
—0.006625 - N R I B — . . 0.00065 . s
om
~0.006650 -0.01186 - ° :.° = 0.00060 .
—0.006675 - 0.01187 - oo o —dOE S
o oo oan o 0.00055 +
—0.006700 - - -0.01188 A °
o . 0.00050 A - ®
—0.006725 - 0.01189 A ‘““. GEIISI0ENININININIRIRIISISEIININININIRIRIRNNND
-
0.00045 A o o
—0.006750 0.01190 A . .
* 0.00040 °° o
—0.006775 1 C3 Matrix r5 zx 10-01191 1 . C3Matrix_r5zy ’ . C3Matrix_r5 zz
- - —(p,— A | 1/(G, — AG
~0.006800 o 10.01192 - @y = A0y 0.00035 Gy~ 46y2)
12 14 16 18 20 22 12 14 16 18 20 22 12 14 16 18 20 22

temperature (° C)

temperature (°C)

temperature (°C)

Figure S108: Cluster 3 Matrix_ r5 versus the electronics box temperature




Gl

+1.005

0.0100
0.0008 A .
0.0075 A
0.0007 A
0.0050
0.0006 -
(X 1] e o 0'0025 -
0.0005 -
0.0000 - -
0.0004 -
. —0.0025 A
0.0003 -
—0.0050 A
0.0002 4 C3 Matrix_ré xx | —0.0075 - C3 Matrix_r6 xy
0.0001 1/Gx —0,C0S Py
' T T T T T — —0.0100 T T T T T T
12 14 16 18 20 22 12 14 16 18 20 22
0.0060 1.016 R
0.0059 1.0151
1.014 4
0.0058 -
1.013 4
0.0057 A -
1.012 1
0.0056 A
1.011 4
0.0055 4 C3 Matrix_r6 yx 1.010 - C3 Matrix_r6 yy
—Yy ' ° /Gy
0.0054 L T T T T T T T T T T T T
12 14 16 18 20 22 12 14 16 18 20 22
o & e
—0.0065 A 0.01185 4
~0.0066 et
-0.01190 4 000
—0.0067 4 o=
—0.0068 A ® 10.01195 1 °
—0.0069 A
+0.01200 4
—0.0070 4
C3 Matrix_r6 zx L i C3 Matrix_r6 zy
~0.0071 1 Zo, - 0.01205 * -y D0y)
12 14 16 18 20 22 12 14 16 18 20 22

temperature (°C)

temperature (°C)

0.0100

0.0075 |
0.0050 -
0.0025 1
0.0000 -
—0.0025
—0.0050 A
—0.0075 1

—0.0100

C3 Matrix_r6 xz
—0xsin @y

0.0100

12

14

16 18

20 22

0.0075 1
0.0050 -
0.0025 1
0.0000 -
—0.0025 -
—0.0050 A
—0.0075 A

—0.0100

C3 Matrix_r6 yz
-0y

12

14

16 18

20 22

1.026 1

1.025 A1

1.024 1

1.023 1

1.022

1.021 A

1.020

C3 Matrix_r6 zz
1/(Gy — AGy,)

12

14

Figure S109: Cluster 3 Matrix_ r6 versus the electronics box temperature

16 18
temperature (°C)

20 22




€l

0.0100

1.04
0.0075 -
1.021 0.0050
1.00 - 0.0025 -
0.0000 -
0.98 -
-0.0025
0.96 4 —0.0050 A
. §Z/3GMatrix_r7 XX | ~0.0075 . (EEé Dgg;nx_ﬂ Xy
0.94 X X Ox
. . . . : -0.0100 . . . . :
12 14 16 18 20 12 14 16 18 20
0.0060 A R
1.000 -
0.0059 -
0.0058 0.998 1 .
0.0057 - 0.996
0.0056 - 0.994 -
0.0055 1 €3 Matrix_r7 yx C3 Matrix_r7 yy
. 0.992 . 16
—Yy y
00054 L T T T T T T T T T T
12 14 16 18 20 12 14 16 18 20
—0.0065 A
10.01182 -
—0.0066 -
—0.0067 - r0.01183 ~ .
—0.0068 1 L0.01184 °
~0.0069 -
0.01185 A ¢ o ®
—0.0070 A
C3 Matrix_r7 zx | | C3 Matrix_r7 zy
~0.0071 - e o, O~ 0.01186 * oy - D9y
12 14 16 18 20 12 14 16 18 20

temperature (°C)

Figure S110: Cluster 3 Matrix_ r7 versus the electronics box temperature

temperature (°C)

0.0100

0.0075 1
0.0050
0.0025
0.0000 -
—0.0025
—0.0050 A
—0.0075 A

—0.0100

C3 Matrix_r7 xz
—0,sin @y

0.0100

12

14 16 18 20

0.0075 -
0.0050 1
0.0025
0.0000 -
—0.0025
—0.0050
—0.0075 A

—0.0100

C3 Matrix_r7 yz
—9y

12

14 16 18 20

1.009 1

1.008

1.007 1

1.006

1.005 1

1.004

1.003 1

C3 Matrix_r7 zz

1.002

* /Gy - AGy,)

12

14 16 18 20
temperature (°C)




VIl

3.3 Daily

deg

o
3 0.00 A

calibration parameters versus the outboard sensor temperature

0.810
0.808
0.806
o 0.804
]
©
0.802
0.800
0.798

0.796

e C3 Angle_xyz xx

-15.0 =125 -10.0 =75

-5.0 =25

0.0 2.5

—0.1650
—0.1675 -
—0.1700
—0.1725
—0.1750
—0.1775 A
—0.1800
—0.1825
—0.1850

e C3 Angle_xyz xy

T T T
-15.0 -12.5 -10.0

0.0 2.5

0.04 1

0.02 1

—0.021

—0.04 4

¢ C3Angle_xyz xz

T T T
—15.0 -12.5 -10.0

Figure S111: Cluster 3 Angle xyz

T
-5.0
temperature (°C)

0.0 2.5

versus the outboard sensor temperature




GII

nT

nT

nT

e00000 00 o

e (3 offset_sc xx

—2.2 1
L]
. .
—2.4 4 .
oo ° o
. o o° S e o o % . o 0 000
26 o o ooo."... o0 o000 . v o 00 o o . .. e esge O oo ° o
. oo . o o ® oo . ..
%%°° oo .
L]
. . %o
2.8 . .
KIX 00000,°00000
-15.0 -12.5 -10.0 -7.5 -5.0 -2.5 0.0 2.5
—2.61 e C3offset_sc xy
.
-2.8 ¢
..o‘.
o og o°%
307 e ® . cono“'oo." %%
.' o ° 0% ec00 ° "‘ '.o . . o
o ® %% %% .° o ® o ° % o °
. . o e % oo . .
—-3.21 % ° ® . ® ® .
. (14 % o o 00 .o, 0 ...o,.'. «®
. ° oo M .o..‘
. o
—3.4 1 L .
900000 00 o
-15.0 -12.5 -10.0 =75 -5.0 -2.5 0.0 2.5
—131 . ces. ® e e . e C3offset_sc xz
. ® . KR o * . °® o’
—1.6 1 e 00,0 0® %% o, o % . ° . ..0'.. e L I
oo . ° L A ® oo ¢ e o ° .. . °
Cete .o . ° . ®e0s® . ° .
~1.71 ° . M . e e o o D)
. o
° ° e %% o o
. « ° e e
-1.8 RS . .
hd .
L]
~1.9
—2.04 e0c0ee o0 o ‘
-15.0 -12.5 -10.0 -75 -5.0 -2.5 0.0 2.5

temperature (°C)

Figure S112: Cluster 3 offset_ sc versus the outboard sensor temperature




911

0.275 |

0.250 1

0.225 1

0.200 -

nT

0.175 1

0.150 |

0.125 |

0.100 1

o00000 00 o eeo e

TTTTITITIY

C3 offset_r3 xx

000 00 ccccee 00 oo ccccccececcccee o0 . .

-15.0 -10.0

-7.5

-5.0 -2.5 0.0

2.5

—1.86 A

—1.88

—1.90

nT

—1.92 A

—1.94 1

—1.96

—1.98

00000 00 o

. o
00000, 000 o0
o o

%0 o0 _ooce
° .

%
.

" 000000 g0 e © o

.

C3 offset_r3 xy

.
. ®0 00 o 0 000 o oo occer o o oee®
° o °
oo 3

(3 . o o 3

-15.0 -12.5 -10.0

-7.5

-5.0 -2.5 0.0

2.5

—0.870 1

—0.875 1

—0.880 -

T

€ -0.885
—0.890 -
—0.895

—0.900 A

eoccce o0 o

.
oo o ooce

0000000 00000000 00 000 00000 0000 00000 000000000

®eeo o ®eo
.

C3 offset_r3 xz

-15.0 -12.5 -10.0

-7.5

-5.0
temperature (°C)

-2.5 0.0

Figure S113: Cluster 3 offset_ r3 versus the outboard sensor temperature

2.5




L1

nT

nT

nT

7.01
6.9 1
6.8 1
6.7 1
6.6
6.5 1
6.4

6.3

eocece oo %

)
oo ®ecce

ecce o
® o o0

)
.
.

oo (1]
L4 LIITITTY LK)

o0 ccceee o oo oo

.

C3 offset_r4 xx

o0 oo
.

® e00 o

-15.0

-12.5

-10.0

-5.0

0.0

2.5

5.1

5.0 1

4.9 A

4.8 A

4.7 A

4.6 1

4.5 1

4.4

ooc00e oo oo

.
o0 o 00
.

.
o eocce

e

o®
0,0, 00000%%c00

.
e o o

oo
%% 0000 ° oo o0

.

C3 offset_r4 xy

o0

000

-15.0

-12.5

-10.0

-2.5

0.0

2.5

4.6
4.5
4.4 1
4.3
4.2
4.1
4.0

3.9 1

3.8

000000 00 oo

0. ®® oo .
%00 .

. .

o oo

. ®

. ®e®
®ece °® o .

3

. oo oo

.

C3 offset_r4 xz

-15.0

-12.5

-10.0

-5.0 -2.5

temperature (°C)

-7.5

0.0

Figure S114: Cluster 3 offset_ r4 versus the outboard sensor temperature

2.5




STI

nT

nT

nT

7.8

7.6

7.4 4

7.2

7.0 A

6.8

6.6 1

6.4 1

o o . o ° .

L] L]
. ®e
. L]

.... e oo . .

oo © .

°

C3 offset_r5 xx

.
©00,00000000000000000000000000000000000000

-10 -8 -6 -4 -2 0

5.9 1

5.8 A

5.7 1

5.6

5.5 1

. ®ee o000 o . . ° o ® .
L]

°« ® e . ® 0%%% ,%,00 oo ®ee o oo

C3 offset_r5 xy

0009,0%,000000000000000000000000000000000000000 o

~10 8 6 4 P 0

2

5.1 A
5.0 A
4.9 A
4.8 1
4.7 A
4.6
4.5 A

4.4 4

4.3 A

o ® . o O° o o °%¢ ®o e

C3 offset_r5 xz

000000000000000000000000000000000000 o

-10 -8 -6 -4 -2 0
temperature (°C)

Figure S115: Cluster 3 offset_r5 versus the outboard sensor temperature

2




nT

nT

611

106.5 A ° e C3 offset_r6 xx

106.0 -
oo o .

105.5 A . . eo o o

105.0 1 . . . ® 00 000000000 © 00 0 00 O O 00 000000000000000000000000000000000000000000000000000

104.5 A °

104.0 -

-10 -8 -6 -4 -2 0 2 4

e C3offset_r6 xy
110.5 A

110.0 A eee o . . .

109.5 A o o o o oo oeee oo oo oo

. e o o o oo e o o

109.0 A . .

108.5 A . ®0 o o 0009 o o . . © 00000000000000000000000000000000000000000

-10 -8 -6 -4 -2 0 2 4

92.5 4 ¢ C3offset_r6 xz

92.0 1
91.5 - . o o o .

Y .

91.0 1

e, 00 00 0 0000 o

nT

90.5 4
90.0 4
89.5 1 °
89.0 1

. 0 o o 00 o o . . ® 00000000000000000000000000000000000000000

88.5 . T T T T T
-10 -8 -6 -4 -2 0 2 4
temperature (°C)

Figure S116: Cluster 3 offset_ r6 versus the outboard sensor temperature



0cl

123.0 A

122.5 A

1220

121.5 A

121.0 A

oo

e C3 offset_r7 xx

®ee ecee coccccccccce ®eccecee c0ce cccccce

0000000000000000000000000000000000000000000

-10

—4 -2 0 2

127 A

126 1

125 A

124 A

nT

123 A
122 A
121 A

120 A

® oo o

eee o ece o 00 00000 © 000 0000 00 000000000000000000000000000000000000000000000
. . 3
oo . . .

e C3offset_r7 xy

-10

® 00000000 © © © 00 00000 O 00000 000000 00000000000000000000000000000000000000000000

¢ C3offset_r7 xz

_10

-4 -2 0 2
temperature (°C)

Figure S117: Cluster 3 offset_ r7 versus the outboard sensor temperature




1¢l

1.08 A

1.06 A

1.04 ==

1.02 A1

1.00 A

C3 Matrix_r2 xx
1/Gx

-15.0 -12.5 -10.0 -7.5 -5.0

-25 00 25

0.0063 - @=ee

0.0062 A

0.0061 -

0.0060 - . -

0.0059 A

0.0058 -

0.0057 A

o0 exmmmn Gesmemss—

C3 Matrix_r2 yx
—Y

-15.0 -12.5 -10.0 -7.5 -5.0

-25 00 25

—0.0063 - @mee

—0.0064 -

—0.0065 -

—0.0066 -

—0.0067 -

—0.0068 A .

C3 Matrix_r2 zx
_ez

-15.0 -12.5 -10.0 -7.5 -5.0

-25 00 25

temperature (° C)

0.04

0.02 A

0.00 { emss

—0.02 A

—0.04 A

C3 Matrix_r2 xy

®  —B,cos gy

-15.0 -12.5 -10.0 -7.5 -5.0

-25 0.0 25

1.08 A

1.06 A

1.04 A

1.02 4

1.00 A

0.98 -

C3 Matrix_r2 yy
* 1/G,

-15.0 -12.5 -10.0 -7.5 -5.0

-25 0.0 25

—0.0126 o emee
—0.0128 A
—0.0130 1 . Ld
—0.0132 A
e o L]
—-0.0134 oo e
® . C3 Matrix_r2 zy
IEP 3N - —(py — Agy2)
_0'0136 L T T T T T T T T
-15.0 -12.5 -10.0 -7.5 -5.0 -2.5 0.0 25

temperature (°C)

0.04 1

0.02 1

0.00 | =

—0.02 1

—0.04 1

C3 Matrix_r2 xz

® —B,singy

-15.0 -12.5 -10.0 -7.5 -5.0

-25 00 25

0.04 1

0.02 1

0.00 | @mee

—0.02 1

—0.04

C3 Matrix_r2 yz
-0y

-15.0 -12.5 -10.0 -7.5 -5.0

-25 00 25

1.0555 A ¢
.0
1.0554
e
° L]
1.0553 ¢ 2
e o0 o0 %
o w oo’
1.0552 A
1.0551 A . -
1.0550 A C3 Matrix_r2 zz
- 1/(Gy — AGy,)
-15.0 -12.5 -10.0 -7.5 -5.0 -25 0.0 25

temperature (° C)

Figure S118: Cluster 3 Matrix_ r2 versus the outboard sensor temperature




44!

1.08

1.06 A

1.04 A

1.02 A

1.00 A1

0.98

C3 Matrix_r3 xx
1/Gx

15.0 -12.5 -10.0 -7.5 -5.0 =25 0.0 2.5

0.0063 -

0.0062 -

0.0061 A

0.0060 -

0.0059 -

0.0058 A

0.0057 A

o0 GINEND GeEBGI—

C3 Matrix_r3 yx
—Yy

.

15.0 -12.5 -10.0 -7.5 -5.0 =25 0.0 2.5

—0.0063 -

—0.0064 -

—0.0065 A

—0.0066 -

—0.0067 -

—0.0068 -

C3 Matrix_r3 zx
-9,

-15.0 -12.5 -10.0 -7.5 -5.0 -25 0.0 25

temperature (°C)

0.04 A

0.02 A

0.00 A

—0.02 A

—0.04 A

C3 Matrix_r3 xy

3

—0,C0S @y
-15.0 -12.5 -10.0 -7.5 -5.0 -25 0.0 25
1.06 A
1.04 4
1.02  emes
1.00 A
0.98 A C3 Matrix_r3 yy
¢ 16,
-15.0 -12.5 -10.0 -7.5 -5.0 -2.5 0.0 25
—0.0126 - @==e
—0.0128
L] 0‘
—0.0130 A .
—0.0132 A
® ..o-.o.‘
-~ ® oo
—0.0134 A o CoWARma -

C3 Matrix_r3 zy
o 0 =(ey—Dgy)

15.0 -12.5 -10.0 -7.5 -5.0 -2.5 0.0 25
temperature (°C)

0.04

0.02

0.00 -

—0.02 1

—0.04 1

C3 Matrix_r3 xz
—0,sin @y

15.0 -12.5 -10.0 -7.5 -5.0 =25 0.0 2.5

0.04

0.02

0.00 -

—0.02 1

—0.04 1

C3 Matrix_r3yz
—9y

15.0 -12.5 -10.0 -7.5 -5.0 =25 0.0 2.5

1.03740
1.03735
1.03730 1
1.03725 1
1.03720 -
1.03715 A
1.03710 1
1.03705 A
1.03700 -

...
° L]
0™ °° 0 ‘Lia Wi
..
L] L] L] :0
L]
.. -
L]

o
oo

L]
C3 Matrix_r3 zz
® (G, - AGy,)

15.0 -12.5 -10.0 -7.5 -5.0 =25 0.0 2.5
temperature (°C)

Figure S119: Cluster 3 Matrix_r3 versus the outboard sensor temperature




€cl

1.00450 4
1.00425 4
1.00400 -
1.00375 4
1.00350 A
1.00325 A
1.00300 A

1.00275 4

C3 Matrix_r4 xx
1/Gx

15.0 -12.5 -10.0 -7.5 -5.0 =25 0.0 2.5

0.0063 -

0.0062 A

0.0061 -

0.0060 -

0.0059 A

0.0058 -

0.0057 A

cnmenumooan o
3

L] - -
C3 Matrix_r4 yx

* e cesses— 4

15.0 -12.5 -10.0 -7.5 -5.0 =25 0.0 2.5

—0.0063 -

—0.0064 -

—0.0065 -

—0.0066 -

—0.0067 -

C3 Matrix_r4 zx
_ez

—0.0068 A

15.0 -12.5 -10.0 =7.5 =5.0 -2.5 0.0 25
temperature (°C)

le—-6

8]
71
6
5
4]
3
2
1

C3 Matrix_r4 xy

00 cammmns Gomsem———— —6xc0s ox

15.0 -

12.5-10.0 -7.5 -5.0 =25 0.0 25

1.0065 A

1.0064 -

1.0063 A

1.0062 -

1.0061 -

1.0060 A

o000 o

cocmmm we eommensn

C3 Matrix_ré4 yy

° ® 16,

15.0 -

12.5-10.0 -7.5 -5.0 =25 0.0 25

—0.0119 4
—0.0120 A
—0.0121 A
—0.0122 A
—0.0123 A
—0.0124 4

—0.0125 4

—0.0126

.
°
[
. *%s s
oo B )
v OJ‘ o%‘;‘

(¥ 4
&

C3 Matrix_r4 zy
=gy = Dgye)

.

-15.0 -12.5 -10.0 -7.5 -5.0 -2.5 0.0 25

temperature (°C)

le-5

1.4 A

1.2 1

1.0 1

0.8 1

0.6

0.4

0.2 1

0.0

C3 Matrix_r4 xz

® —B,singy

00 cummumy @eenEmmm——

15.0 -12.5 -10.0 -7.5 -5.0

-25 00 25

0.04

0.02 1

0.00

—0.02 1

—0.04 1

C3 Matrix_r4d yz
-0y

15.0 -12.5 -10.0 -7.5 -5.0

-25 00 25

1.0202 A

1.0200 -

1.0198 A

1.0196

1.0194 -

1.0192 -

1.0190 A

.

.
-
L]
- L]
e,
* o
-l
'. nnﬁ\o’o‘
. b
M‘..oo
Wooeame
o

C3 Matrix_r4 zz
1/(Gy — AGy;)

1.0188 1,

-15.0 -12.5 -10.0 -7.5 -5.0 -25 0.0 25

temperature (°C)

Figure S120: Cluster 3 Matrix_ r4 versus the outboard sensor temperature




Vel

- oum— L]
0-99021 0.04 0.04 -
0.9900 -
0.02 A 0.02
0.9898 -
0.9896 0.007 * 0.004 *
0.9894 —0.02 —0.02
0.9892 - " }
C3 Matrix_r5 xx —0.04 R C?é Matrix_r5 xy —0.04 R C36 Matrix_r5 xz
1/Gx —UxCOS ¢y —6xsin oy
0.9890 e o s
-10 -8 -6 -4 -2 0 2 4 -10 -8 -6 -4 -2 0 2 -10 -8 -6 -4 -2 0 2 4
¢ ° 0.99150 1 o= o
0.00584 0.04 1
0.00582 - 0.99145 4
| 0.02
0.00580 0.99140 4
0.00578 w . . 0004 o
0.99135 4
0.00576
0.00574 0.99130 4 —0.02
0.00572 A i i ;
. (_23 Matrix_r5 yx 0.99125 - . (12/36Matr|x_r5 yy —0.04 R (_:3 Matrix_r5 yz
0.00570 1 - ammmmme ¢ ®ee Y . o o  cmmmmunem— 4 Py
-10 -8 -6 -4 -2 0 2 4 -10 -8 -6 -4 -2 0 2 -10 -8 -6 -4 -2 0 2 4
+1.002
—0.006600 « . 1-0.01178 N 0.0009 A N
—0.006625 - -0.01180 A 0.0008 - et
—0.006650 - 0.01182 - ° 0.0007 - .
.
—0.006675 - -0.01184 1 0.0006 - o
0.006700 o o e ¢ . o 0% oo c— A
—u. T 0.01186 o | o
0.006725 e o an™ 0.00051 ¢ A m e e—
=0. T J ° oo 3
L0.01188 co. 0.0004 e ‘
—0.006750 1 L 0.01190 - .t 0.0003 1
o .
—0.006775 - C3 Matrix_r5 2x | g 91192 - ..' :. R C3 Matrix_r5 zy C3 Matrix_r5 zz
—0.006800 ®cmm— o a0 —6: ' . . =(9y = Lay2) 0.0002 - 1/(Gy - AGy,)
-10 -8 -6 -4 -2 0 2 4 -10 -8 -6 -4 -2 0 2 -10 -8 -6 -4 -2 0 2 4

temperature (°C)

temperature (°C)

temperature (°C)

Figure S121: Cluster 3 Matrix_ r5 versus the outboard sensor temperature




gl

+1.005

0.0005 A

0.0004 -

0.0003 A

0.0002 -

0.0001 -

C3 Matrix_r6 xx
1/Gx

-10 -8 -6 -4 -2

0.0060 -

0.0059 A

0.0058 -

0.0057 A

0.0056 A

0.0055 A

0.0054 A

C3 Matrix_r6 yx
—O

-10 -8 -6 -4 -2

—0.0065 -

—0.0066 -

—0.0067 A

—0.0068 -

—0.0069 -

—0.0070 A

—0.0071 A

C3 Matrix_r6 zx
-6,

10 -8 -6 -4 -2

temperature (°C)

Figure S122: Cluster 3 Matrix_ r6 versus the outboard sensor temperature

0 2

0.04 A
0.02 A
0.004 *
—0.02 A
—0.04 A C3 Matrix_r6 xy
®  —B,cos gy
-10 -6 -4 -2 0 2
+1.009
0.0010 A oo
0.0009 A
0.0008 A
0.0007 A
0.0006 A
0.0005 4 . C3 Matrix_r6 yy
/Gy
L3 00 00 NN
-10 -6 -4 -2 0 2
. . - ann T
-0.01185 -
° .
L]
-0.01190 A o eoo0® o
-0.01195 A
.
-0.01200 A
C3 Matrix_r6 zy
~0.01205 A -
* —(py—Apy)
LN ]
-10 -6 -4 -2 0 2

temperature (°C)

0.04 1

0.02 A

0.00 1

—0.02

—0.04 1

C3 Matrix_r6 xz
—0xsin @y

0 2

0.04

0.02 1

0.00

—0.02 1

—0.04 1

C3 Matrix_r6 yz
Y

0.00050 -
0.00045 -
0.00040
0.00035 -
0.00030 -
0.00025 -
0.00020 -
0.00015 A

0.00010 -

C3 Matrix_r6 zz
1/(Gy — AGy,)

temperature (°C)

0 2




9¢l

1.04 A
0.04 1
1.02
0.02 A
1.00
. 0.004 e .
0.98 1
—0.02
0.96
C3 Matrix_r7 xx —0.04 A . C3 Matrix_r7 xy
0.94 - 1/Gx —6xC0S @y
-10 -8 -6 -4 -2 0 2 4 -10 -8 -6 -4 -2 0 2 4
0.0060 N .o
0.9940
0.0059 -
0.9935 A
0.0058 -
0.9930 A
0.0057 4 * .
0.9925
0.0056 -
0.9920 A
0.0055 1 C3 Matrix_r7 yx i C3 Matrix_r7 yy
. 0.9915 ° 16
—Yy y
0'0054 L T T T T T T T T T T l.. T T T T T
-10 -8 -6 -4 -2 0 2 4 -10 -8 -6 -4 -2 0 2 4
L] o0
—0.0065
-0.01182 -
—0.0066 -
—0.0067 0.01183 -
—0.00687 ¢ 10.01184 .
—0.0069 -
0.01185 -
—0.0070 A
C3 Matrix_r7 zx i C3 Matrix_r7 zy
—0.0071 A T, — -0.01186 . ° (o, - gy
-10 -8 -6 -4 -2 0 2 4 -10 -8 -6 -4 -2 0 2 4

temperature (°C)

temperature (°C)

0.04 -
0.02 A
0.009 * o
—0.02 A
—0.04 1 C3 Matrix_r7 xz
® —B,singy
-10 -8 -6 -4 -2 0 2 4
0.04 A
0.02 A
0.00q * o
—0.02 A
—0.04 | C3 Matrix_r7 yz
.
-0y
-10 -8 -6 -4 -2 0 2 4
+1.002
0.0010 -
0.0009 A
0.0008 A
0.0007 A
L]
0.0006 A
0.0005 A
] C3 Matrix_r7 zz
0.0004 * 1(G, - 1G,.)
-
-10 -8 -6 -4 -2 0 2 4

temperature (°C)

Figure S123: Cluster 3 Matrix_ r7 versus the outboard sensor temperature




g1

4 Cluster 4 calibration parameters

C4 PSUtemp (° C)

C4 OBtemp (°C)

\/V\/’\/’\/‘\/‘\/\/\/\/ A

;&.

2604 2608 2012 2016 2020 2024 10° 10! 10?

date

Figure S124: Cluster 4 electronics box temperature

N (0.1° C temperature bins)

AR \/ ~
oA & ﬁ\/\/ \lpvrvpb W J\,/

x, 7‘}¢\i\'v“’u
/\/uv .

T u|‘|| T

2604 2608 20‘12 2016 2020 2024 10° 10! 102

date

Figure S125: Cluster 4 outboard sensor temperature

N (0.1° C temperature bins)



8¢l

4.1 Daily calibration parameters long term variation
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4.2 Daily calibration parameters versus the electronics box temperature
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5 Calibration impact on the magnetic field data accuracy
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Figure S165: Estimation of the maximum error due to calibration for Cluster 1
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Figure S166: Estimation of the maximum error due to calibration for Cluster 2
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Figure S167: Estimation of the maximum error due to calibration for Cluster 3
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Figure S168: Estimation of the maximum error due to calibration for Cluster 4
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