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1 Introduction

This document summarizes the DC analysis results of the ROSETTA FGM calibration.
The analysis is faced to the FM and FS DPUs connected to the IB and OB sensors. The
calibration was performed at the Magnetsrode facility of the Institute of Geophysics and
Meteorology in Braunschweig from March 19 to May 2, 2001. Additional temperature
measurements took place from August 28th until September 13th. The analysis results
were obtained using a software packet developed by Holger Kiigler (formerly at IGM
Braunschweig, now at TABG Munich).

Related documents:

CL2-IGM-TP-0001: in detail description of all calibration steps
for the CLUSTER. mission

MR-IGM-TN-0004: MRode s/w Manual

RO-IGM-TR~-0002: calibration report

CL2-IGM-TN-0014: methods of analysis

RO-IWF-TR0001: ROSETTA sample rate and frequency response analysis
(by IWF Graz)

2 Summary of Results

2.1 Sample rate and digital frequency response

The AC analysis has been performed by the IWF team from Graz. Their results are
reported in RO-TWF-TR0001. The sample frequencies as obtained by IWF are:

e 19.9810 £ 0.0001Hz for DPU-FM,

e 19.9807 £ 0.0001Hz for DPU-FS
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2.2 DC analysis results
2.2.1 Offsets
2.2.1.1 Room temperature Measurements
Offset X nT Offset Y nT Offset Z nT
Temperature °C Temperature °C Temperature °C
Page | Exp. 9..30 | —35...—33 | 60..63 || 9..30 | —35..—33 | 60...63 || 9..30 | —35...—33 | 60...63
Il 15 | MMIB-O1 J] 0.0 ] - | - Il 0.0 | - | - Il 0.0 ] - | - Il
[ 30 [ MMOB-O1 || 166.0 | | [ 705 ] | [ 52.4 | | [
[ 45 T MSTB-OL [ 33.5 ]| [ [ -92.1 ] [ [ 519-5 ] [ Il
[ 34 [ MSOBOI || 25.1 | | [ 142 | | [ 28156 | | il
[ 64 ] SMIBOL [ 704 | I [ 103.7 | I [ 3970 | I i
[ 74 | SMOBOI || 160.9 | | [ 948 | | [ 3502 | | I
[ 8 | 5SIBOL [ 149 | I [ 1at.0 | I [ 455.0 | I i
[ 111 [ 550B-O1 || 169.7 | | [ =78 ] | [[408.5 | | i

2.2.1.2 Temperature behaviour

The temperature behaviour of the sensors has been derived from the temperature cycle
measurements. During these cycles linear varying fields have been applied. For the inves-
tigation of the offset behaviour just the time intervals of applied zero field have been cut
out and the corresponding sensor readings have been extracted. These sensor readings
include sensor offsets as well as the coil facility residual field, which has been nulled at the
beginning of the calibration. Therefore, it was in the order of only a few nanotesla during
the whole calibration. This can also be proved by comparing the offsets, achieved by the
standard offset measurement procedure (refer to page 2), and the sensor reading at room
temperature during this temperature test.

The following paragraphs show the results for the FM and FS sensors. The behaviour can
be described by a linear temperature model in the shape of

Eoff(T) =ay+a -T—-B" [nT,SC]

The really huge variations are definitely caused by the sensors itself, and are not origi-
nated by external variations or the coil facility. This has been checked with the data of
the coil facility backup magnetometer (Zopfmag) which recorded all the data in parallel.
Therefore, it is for sure, that the residual field of the facility B"®® was stable.

As the the variations were suspicious high the T—cycle has been repeated for the combi-
nation DPU-FS / Sensor-FS and also for the most likely flight configuration DPU-FS /
Sensor—FM.
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2.2.1.2.3 DPU: FS — Sensor: FM-IB
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2.2.1.2.4 DPU: FS — Sensor: FM-OB
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2.2.1.2.5 DPU: FS — Sensor: FS-IB, 1. Run

a0 [nT]

al

[nT/K]

24.4
-152.1
485.9

-0.194
0.253
-2.145

OFF+RES X [nT]

OFF+RES Y [nT]

OFF+RES Z [nT]

60
40

20
0

[
N
@)

[
[ORE
o o

110
120

130
140

o O
o O

600
550

500
450
400

W W
O U
O O

Temperature

Dependence of OFFSET+RESIDUAL for FS—IB

—40

)]
@]

—20

O 20
Temperature [°C]

40

60

0
(@]

O T
(@]
|
IN
(@]

0 20

40

60

00

O

—40

O rrrTT
@]

—20

0 20
Temperature [°C]

40

00
O




ROSETTA

IGM

Institut fiir Geophysik und Meteorologie
Technische Universitat Braunschweig

Document:

Issue:
Revision:
Date:
Page:

RO-IGM-TR~0003

1
1

October 12, 2001

8

2.2.1.2.6 DPU: FS — Sensor: FS-0OB, 1. Run
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2.2.1.2.7 DPU: FS — Sensor: FS-IB, 2. Run
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2.2.1.2.8 DPU: FS — Sensor: FS-0OB, 2. Run
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2.2.2 Sensitivities
Sensitivity Sensor X Sensitivity Sensor Y Sensitivity Sensor Z
Temperature °C Temperature °C Temperature °C
Page | Exp. 9...30 | —35...—33 | 60...63 9...30 | —35...—33 | 60...63 9...30 | —35...—33 | 60...63

15 MMIB-L1 1.09015 - - 1.09408 - - 1.09350 - -

16 MM I B-L2 1.09015 - - 1.09409 - - 1.09352 - -

18 MMIB-LB 1.08978 - - 1.09327 - - 1.09285 - -

19 MM I B-LA 1.08975 - - 1.09326 - - 1.09283 - -

22 MM I B-S1 1.09015 - - 1.09408 - - 1.09351 - -

23 MM I B-S2 1.09015 - - 1.09408 - - 1.09351 - -

24 MM I B-S3 1.09015 - - 1.09408 - - 1.09351 - -

26 MMIB-T1 1.08978 1.09041 1.08918 1.09327 1.09364 1.09289 1.09285 1.09321 1.09246

30 MMOB-L1 1.09047 - - 1.09305 - - 1.09214 - -

31 MMOB-L2 1.09048 - - 1.09306 - - 1.09214 - -

33 MMOB-LB 1.09026 - - 1.09204 - - 1.09144 - -

34 MMOB-LA 1.09024 - - 1.09206 - - 1.09144 - -

37 MMOB-S1 1.09048 - - 1.09305 - - 1.09215 - -

38 MMOB-S2 1.09047 - - 1.09305 - - 1.09214 - -

39 MMOB-S3 1.09048 - - 1.09305 - - 1.09215 - -

41 MMOB-T1 1.09026 1.09081 1.08975 1.09204 1.09246 1.09175 1.09144 1.09174 1.09113

45 MS IB-L1 1.09495 - - 1.09188 - - 1.09158 - -

46 MS IB-L2 1.09496 - - 1.09188 - - 1.09158 - -

48 MS IB-S1 1.09496 - - 1.09188 - - 1.09158 - -

49 MS IB-S3 1.09497 - - 1.09188 - - 1.09158 - -

51 MS IB-S2 1.09496 - - 1.09188 - - 1.09157 - -

52 MS IB-S4 1.09497 - - 1.09188 - - 1.09158 - -

55 M S OB-L1 1.08368 - - 1.09460 - - 1.09204 - -

56 M S OB-L2 1.08367 - - 1.09460 - - 1.09202 - -

58 M S OB-S1 1.08367 - - 1.09460 - - 1.09203 - -

59 M S OB-S3 1.08368 - - 1.09460 - - 1.09203 - -

61 M S OB-S2 1.08366 - - 1.09461 - - 1.09203 - -

62 MSOB-S4 1.08367 - - 1.09460 - - 1.09203 - -

65 SMIB-L1 1.09046 - - 1.09419 - - 1.09398 - -

66 SMIB-LB 1.09000 - - 1.09340 - - 1.09324 - -

68 SMIB-S1 1.09045 - - 1.09418 - - 1.09398 - -

69 SMIB-T4 1.09002 1.09068 1.08940 1.09337 1.09382 1.09299 1.09322 1.09361 1.09284

74 SMOB-L1 1.09080 - - 1.09337 - - 1.09277 - -

75 SMOB-L2 1.09080 - - 1.09339 - - 1.09277 - -

7 SMOB-LB 1.09041 - - 1.09238 - - 1.09206 - -

78 SMOB-S1 1.09079 - - 1.09338 - - 1.09278 - -

81 SMOB-S2 1.09079 - - 1.09338 - - 1.09277 - -

82 SMOB-S3 1.09079 - - 1.09338 - - 1.09277 - -

83 SMOB-T4 1.09046 1.09101 1.08995 1.09235 1.09276 1.09202 1.09208 1.09238 1.09176

88 S SIB-L1 1.09523 - - 1.09201 - - 1.09201 - -

89 S S IB-L2 1.09523 - - 1.09201 - - 1.09201 - -

91 S S IB-LB 1.09477 - - 1.09118 - - 1.09144 - -

92 S S IB-LA 1.09483 - - 1.09118 - - 1.09146 - -

95 S S IB-LV 1.09472 - - 1.09121 - - 1.09135 - -

96 S S IB-S1 1.09522 - - 1.09201 - - 1.09202 - -

97 S S IB-S3 1.09523 - - 1.09202 - - 1.09201 - -

99 S S I B-S2 1.09523 - - 1.09201 - - 1.09202 - -
100 S S IB-S4 1.09522 - - 1.09201 - - 1.09201 - -
102 S SIB-T1 1.09477 1.09548 1.09423 1.09118 1.09155 1.09084 1.09144 1.09183 1.09111
107 S SIB-T3 1.09472 1.09536 1.09421 1.09119 1.09157 1.09085 1.09136 1.09171 1.09102
111 S SOB-L1 1.08387 - - 1.09489 - - 1.09270 - -
112 S SOB-L2 1.08390 - - 1.09490 - - 1.09271 - -
114 S SOB-LB 1.08352 - - 1.09396 - - 1.09215 - -
115 S SOB-LA 1.08361 - - 1.09396 - - 1.09216 - -
118 S SOB-LV 1.08347 - - 1.09399 - - 1.09204 - -
119 S SOB-S1 1.08388 - - 1.09489 - - 1.09271 - -
120 S SOB-S3 1.08390 - - 1.09489 - - 1.09271 - -
122 S SOB-S2 1.08387 - - 1.09489 - - 1.09271 - -
123 S SOB-S4 1.08390 - - 1.09489 - - 1.09271 - -
125 S SOB-T1 1.08352 1.08429 1.08298 1.09396 1.09420 1.09375 1.09215 1.09251 1.09184
130 S SOB-T3 1.08347 1.08431 1.08290 1.09396 1.09380 1.09385 1.09204 1.09265 1.09167

The standard linearity and cross—talk measurements have been performed with op-
tical aligned sensors. The linearity measurements before, during, and after the tem-
perature cycle, however, have been executed with shifted sensors(in +X¢—direction)
as both sensors were calibrated at the same time in the thermal box. Therefore,
both kinds of measurements show different results.
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e The variation of the sensitivity for all the different measurements of the same kind
is in the order of £1.0-1075.
Exception: the differences of the sensitivities before and after the thermal cycle of
the FS-IB is about 6.0 - 107> and of the FS-OB is 0.9 - 1075.

e Remark:
For CLUSTER the sensitivity variation before and after the T—cycle was in the order
of 1.0-1073.

e The temperature coefficients of the sensitivity are of the order of —1-107°/K for all
Sensors.
For details of the temperature dependence refer to the pages indicated in the first
column.




ROSETTA

IGM

Institut fiir Geophysik und Meteorologie Date:

Technische Universitat Braunschweig Page:

Document: RO-IGM-TR-0003
Issue: 1
Revision: 1

October 12, 2001

13

2.2.3 Internal Alignment
Internal Sensor Alignment X,Y Internal Sensor Alignment X,Z Internal Sensor Alignment Y,Z
Temperature °C Temperature °C Temperature °C
Page | Exp. 9..30 | —35..—33 | 60...63 9..30 | —35...—33 | 60...63 9..30 | —35...—33 | 60...63
15 MMIB-L1 90° 03’ - - 89°57 - - 89°57’ - -
16 MMIB-L2 90°03’ - - 89°57° - - 89°57’ - -
18 | MMIB-LB 90° 02’ - - 89°58’ - - 89°57 - -
19 MMIB-LA 90°02’ - - 89°58’ - - 89°57’ - -
22 MMI B-S1 90°03’ - - 89°57 - - 89°57’ - -
23 MMI B-S2 90°03’ - - 89°57 - - 89°57’ - -
24 MMIB-S3 90°03’ - - 89°57° - - 89°57’ - -
26 MMIB-T1 90° 02’ 90° 02’ 90°02’ 89°58° 89°58° 89°58° 89°57’ 89°57’ 89°57’
30 MMOB-L1 90° 04° - - 90°01° - - 90°04’ - -
31 MMOB-L2 90° 04’ - - 90°01° - - 90°04’ - -
33 MMOB-LB 90° 04’ - - 90°02’ - - 90°02’ - -
34 MMOB-LA 90° 04’ - - 90°02’ - - 90°02’ - -
37 MMOB-S1 90° 04’ - - 90°01° - - 90°04’ - -
38 MMOB-S2 90° 04’ - - 90°01° - - 90°04’ - -
39 MMOB-S3 90° 04’ - - 90°01° - - 90°04’ - -
41 MMOB-T1 90° 04’ 90° 04’ 90°04’ 90°02’ 90° 03’ 90° 02’ 90°02’ 90°02’ 90°02’
45 MS IB-L1 90°01° - - 89°54° - - 89°59’ - -
46 MS IB-L2 90°01° - - 89°54° - - 89°59’ - -
48 MS IB-S1 90°01° - - 89°54° - - 89°59’ - -
49 MS IB-S3 90°01° - - 89°54° - - 89°59’ - -
51 MS IB-S2 90°01° - - 89°54° - - 89°59’ - -
52 MS IB-S4 90°01° - - 89°54° - - 89°59’ - -
55 MSOB-L1 90°03’ - - 89°52’ - - 90° 06’ - -
56 MSOB-L2 90°03’ - - 89°52° - - 90°06° - -
58 M S OB-S1 90°03’ - - 89°52° - - 90°06’ - -
59 MSOB-S3 90°03’ - - 89°52’ - - 90°06’ - -
61 M S OB-S2 90°03’ - - 89°52° - - 90°06’ - -
62 M S OB-S4 90°03’ - - 89°52’ - - 90° 06’ - -
65 SMIB-L1 90° 03’ - - 89°56° - - 89°57 - -
66 SMIB-LB 90° 02’ - - 89°58° - - 89°57’ - -
68 SMIB-S1 90°03’ - - 89°56° - - 89°57’ - -
69 SMIB-T4 90° 02’ 90° 02’ 90°02’ 89°58° 89°57 89°58° 89°57’ 89°56’ 89°57’
74 SMOB-L1 90° 04° - - 90°01° - - 90°04’ - -
75 SMOB-L2 90° 04’ - - 90°01° - - 90°03’ - -
e SMOB-LB 90° 04’ - - 90°02’ - - 90°02’ - -
78 SMOB-S1 90° 04’ - - 90°01° - - 90°03’ - -
81 SMOB-S2 90° 04’ - - 90°01° - - 90°03’ - -
82 SMOB-S3 90° 04’ - - 90°01° - - 90°03’ - -
83 SMOB-T4 90° 04’ 90° 04’ 90°04’ 90°02’ 90°02’ 90°02’ 90°02’ 90°02’ 90°02’
88 S S IB-L1 90°01° - - 89°54° - - 89°59’ - -
89 S S IB-L2 90°01° - - 89°54° - - 89°59’ - -
91 S SIB-LB 90° 00’ - - 89°55° - - 89°58’ - -
92 S S IB-LA 90° 00’ - - 89°55° - - 89°58’ - -
95 S S IB-LV 89°59° - - 89°55° - - 89°58’ - -
96 S S IB-S1 90°01° - - 89°54° - - 89°59’ - -
97 S S IB-S3 90°01° - - 89°54° - - 89°59’ - -
99 S S IB-S2 90°01° - - 89°54° - - 89°59’ - -
100 S S IB-S4 90°01° - - 89°54° - - 89°59’ - -
102 SSIB-T1 90° 00’ 90° 00’ 90°00’ 89°55° 89°55° 89°55° 89°58’ 89°58’ 89°58’
107 S S IB-T3 90° 00’ 90° 00’ 89°59’ 89°55° 89°55’ 89°55’ 89°58’ 89°58’ 89°58’
111 S SOB-L1 90° 03’ - - 89°52° - - 90°05’ - -
112 S SOB-L2 90°03’ - - 89°52’ - - 90°05’ - -
114 S SOB-LB 90°02’ - - 89°53’ - - 90°04’ - -
115 S SOB-LA 90° 02’ - - 89°53’ - - 90°04’ - -
118 S SOB-LV 90°02’ - - 89°53’ - - 90°04’ - -
119 S SOB-S1 90°03’ - - 89°52° - - 90°05’ - -
120 S SOB-S3 90°03’ - - 89°52’ - - 90°05’ - -
122 S SOB-S2 90°03’ - - 89°52’ - - 90°05’ - -
123 S SOB-S4 90°03’ - - 89°52° - - 90°05’ - -
125 S SOB-T1 90°02’ 90°02’ 90°02’ 89°53’ 89°54° 89°53’ 90°04’ 90°04’ 90°04’
130 S SOB-T3 90° 02’ 90° 02’ 90°02’ 89°54° 89°54° 89°53° 90°04’ 90°04’ 90°04°

e The variation of the Alignment is less then one arc minute.

e The maximum absolute values of the alignment temperature coefficients are of the

order of 5-107%"/K for all sensors.

For details of the temperature dependence refer to the pages indicated in the first
column.
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e Remark:
For CLUSTER the maximum absolute values of the alignment temperature coeffi-
cients were of the order of 0.1’/K.
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3 DPU: FM

3.1 SENSOR: FM

3.1.1 Inboard Sensor (IB)

3.1.1.1 Offset before T-cycle

Summary Sheet (Offset Mode)

Program : kalt.exe Version 4.00

Input files : o:\fgm\a\ROS\DPUFM\SFM\IB\0\D03-19\MMI0O001.aut

Comment : ROS DPU-FM SEN-FM-IB OFF

Facility Parameter:

Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset : +0.0000000 +0.0000000 +0.0000000
Date : 19/03
Time 1 15:14:43 - 16:12:22

Quality of Input Data:
Mean Temperature: -99.990

Xc Yc Zc T
Mean stddev: +0.143 +0.247 +0.136 -99.990
Result:
Offset Residual field
X +9.40e+01 +1.96e+00
Y -7.40e+01 +1.76e-02
Z +4.77e+02 +2.10e-01

3.1.1.2 Calibration on Axes

3.1.1.2.1 First Measurement

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00

Input files : o:\fgm\a\ROS\DPUFM\SFM\IB\L\D03-22\MMILOO1.aut
Comment : ROS DPU-FM SEN-FM-IB LIN

Date 1 22/03

Time : 18:56:55 - 20:28:45

Facility Parameter:
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Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
0ffset [nT] : +0.0000000 +0.0000000 +0.0000000
Quality of Input Data:
Mean Temperature (T): +16.969 [deg C]
Mean stddev xp [nT]:+0.149 yp [nT]:+0.215 zp [nT]:+0.118 T [C]:+0.047
Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)
Parameter ~1[1] ~2[nT~-1] ~3[nT~-2] ~4[nT"~-3] ~5[nT~-4]
mi,1 1.09015  ==mm==m=  mmmmmmmm mmmmmmem e
ni,2 -1.37364e-004  ——==---=  —mmmmmmm mmemmmmm e
mi,3 2.320446-008  ====m===  =mmmmmm= mmmmmeem e
n2,1 -7.76120e-004  ——===--=  —mmmmmmmmmemmmem e
n2,2 1.09408  ——m=-===  mmmmmmemmmemmmem e
n2,3 -4.156826-003  —=======  =mmmmmm=  mmmmeeee
m3,1 -1.36379e-003  --mm-=-=  —mmmmmmm  —mmmmeo
3,2 4.98561€-003  —------=  =mmmmmmm  —mmmmeeo
mn3,3 1.09849  —mmmmmmm mmmmmmem mmmmeeeo
~0[nT] Tx[C~-1] Tz[C~-1]
Xp 0 mmme=m== mmmemmem mmmmmmem e
y -/ TT//TT/ TTTTTTTT TTTTTTES
zZp  mmmmmmm= mmmmmmem mmmmmeem oo

Calculation based on linear parameters m~1 of M™-1:
Sensor parameter:
Alignment [deg,’,’’] =x,y: 90 2°53.9 x,z: 89 56’58.3

y,2: 89 57’23.0

Sensitivity [1] x: 1.090150733 y: 1.094083955 z: 1.093504615
Static Setup xf yf zf
xp [deg,’,?’] 0 7°18.4 89 59°32.1 90 7°17.6
yp [deg,’,?’] 89 57732.1 0 13°17.6 89 46°56.2
zp [deg,’,?’] 89 55’42.6 90 15’39.8 0 16°14.4
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S7-1): Orthogonality (D°-1):
1.09015 0.00000 0.00000 1.00000 -8.434e-004 8.807e-004
0.00000 1.09408 0.00000 0.00000 9.999e-001 7.615e-004
0.00000 0.00000 1.09350 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 -7.122e-004 1.240e-003 Rot. about X axis:- 0 15’39.7
-7.119e-004 9.999e-001 -4.562e-003 Rot. about Y axis: 0 4°18.0
-1.251e-003 -4.556e-003 9.999e-001 Rot. about Z axis: 0 2’26.8

Determinant (R™-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -2.468e-01 -5.166e-01 -5.064e-01
Max [nT]: +1.950e-01 +4.604e-01 +1.198e-01
Mean [nT]: -3.466e-02 +3.356e-02 -6.730e-02
Std [nT]: +1.053e-01 +1.781e-01 +1.316e-01

3.1.1.2.2 Second Measurement

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFM\IB\L\D03-23\MMILOO1.aut
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MHMILOO1. aut ROS_HM. txt
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1 - L
b A L
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1] L
—2 ] [
-3 ] T T T T T T [
o i 2 E a S
» Hf — Hp O Bft — Bpt »x10F
Lol w*»F — Yp Tinme 1 ——=
¥ zf - ZD (cr HOE [BH TUHES
Comment : ROS DPU-FM SEN-FM-IB LIN
Date : 23/03
Time : 04:55:23 - 06:28:49

Facility Parameter:

Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset [nT] : +0.0000000 +0.0000000 +0.0000000

Quality of Input Data:
Mean Temperature (T): +16.916 [deg C]
Mean stddev xp [nT]:+0.152 yp [nT]:+0.220 zp [nT]:+0.117 T [C]:+0.037

Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)

Parameter ~1[1] ~2[nT~-1] ~3[nT~-2] ~4[nT~-3] ~5[nT~-4]
mi,1 1.09014 2 —===—==== —mmmmeee | mmmmmmem oo
mi,2 -1.36680e-004  —=—======  —mmm—eoe e
mi,3 2.31654e-003  ————====  —mmm———— e
m2,1 -7.80927e-004  -———————= ———————— oo
m2,2 1.09408  —=—======  mmmmmmem e
m2,3 -4.16807e-003  ———=—==== —mmm———m e
m3,1 -1.36744-003  —mmmmmm=  mmmmmmmm mmmmmmee e
m3,2 4.99421e-003  —————=== —mmmmeee | mmmmmmem o
m3,3 1.09350 2 —————===  mmmmmmem mmmmmmem oo

~0[nT] Tx[C~-1] Ty[C-1] Tz[C~-1]
Xp 2 m=======  =====-== mmmss-== mmmeeee-
yp ~ —-mmm=-= —=mmmm-- —mmm—m—m o
zp  mm====== =====-== mmsss-== mmmeeeee

Calculation based on linear parameters m~1 of M™-1:

Sensor parameter:

Alignment [deg,’,’’] x,y: 90 2°54.7 x,z: 89 56°59.7 y,2: 89 57°23.5
Sensitivity [1] x: 1.090147029 y: 1.094086360 z: 1.093515560
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Static Setup xf yf zf
xp [deg,’,?’] 0 7’17.7 89 59’32.2 90 7’16.8
yp [deg,”,’’] 89 57731.2 0 13°19.8 89 46°54.1
zp [deg,’,?’] 89 55741.9 90 15°’41.5 0 16°16.2
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S7-1): Orthogonality (D°-1):
1.09015 0.00000 0.00000 1.00000 -8.472e-004 8.738e-004
0.00000 1.09409 0.00000 0.00000 9.999e-001 7.591e-004
0.00000 0.00000 1.09352 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 -7.166e-004 1.244e-003 Rot. about X axis:- 0 15’41.3
-7.163e-004 9.999e-001 -4.570e-003 Rot. about Y axis: 0 4°18.7
-1.254e-003 -4.564e-003 9.999e-001 Rot. about Z axis: 0 2’27.7

Determinant (R™-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -2.762e-01 -6.522e-01 -5.129e-01
Max [nT]: +1.602e-01 +3.647e-01 +1.885e-01
Mean [nT]: -4.240e-02 -7.318e-02 -2.406e-02
Std [nT]: +8.602e-02 +2.152e-01 +1.432e-01

MHILOO1. aut ROS_HM. txt
- ] L
- ] L
c i L
=
2 L
o ] L
@ ] L
1 - L
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[=:1] 14 L
o 4 -
_1 L
_a L
-3 ; ; r : . r
o i 2 3 a S
= KFf — Hp o BEft - Bpt w103
e v — ¥ Time [s1 — =
v Zf - Zp
cor vow teH TuEs

3.1.1.2.3 Measurement just before T—cycle

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00

Input files : o:\fgm\a\ROS\DPUFM\SFM\IB\L\D03-23\MMITLOO1.aut
Comment : ROS DPU-FM SEN-FM-IB T-LIN

Date 1 23/03

Time : 12:40:58 - 13:19:07
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Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
Offset [nT] : +0.0000000 +0.0000000 +0.0000000
Quality of Input Data:
Mean Temperature (T): +17.415 [deg C]
Mean stddev xp [nT]:+0.135 yp [nT]:+0.195 zp [nT]:+0.119 T [C]1:+0.063
Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)
Parameter “1[1] ~2[nT"~-1] ~3[nT"~-2] ~4[nT"~-3] ~5[nT"~-4]
mi,1 1.08977  -----—-- = ———————=  ———————— ———————
mi,2 -4.48825e-003  -------- = ------—--  —————-—— ————————
mi,3 1.95700e-003  -------- = —--——--—  —--——-m— oo
m2,1 3.90543e-003  -------= = --———--——  ————-——— oo
m2,2 1.09326  -----=—-- = -——=----- ——m————-
m2,3 -3.74214e-003  -------- = ——=————= ———————-
m3,1 -1.27072¢e-003  -------- = -----——-  ———————-
m3,2 4.71117e-003  -----=—-= = ——===———  ————————
m3,3 1.09284  -------- = -——=---—— ——m————-
~0[nT] Tx[C~-1] Tz[C~-1]
xp 0 —mm——=m= =mm—mm—= m——mem —mee
yp ~ TTTTTTTR TTTTTTTS STTTTTTm mTTmmTmS
5
Calculation based on linear parameters m~1 of M~™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 1’63.9 x,z: 89 57’53.0 y,z: 89 56°’57.6
Sensitivity [1] x: 1.089779924 y: 1.093274094 z: 1.092850012
Static Setup xf yE zf
xp [deg,?,’’] 0 15°24.1 89 45’51.6 90 6’ 6.4
yp [deg,’,?’] 90 12’18.3 0 17’ 2.6 89 48’12.3
zp [deg,’,’’] 89 55°56.3 90 14°47.8 0 15°20.6

Separation of M"-1 = R"-10"-15"-1

Sensitivity (87-1): Orthogonality (0°-1):

1.08978 0.00000 0.00000 1.00000 -5.523e-004 6.152e-004
0.00000 1.09327 0.00000 0.00000 9.999e-001 8.841e-004
0.00000 0.00000 1.09285 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 3.557e-003 1.178e-003 Rot. about X axis:- 0 14°48.7
3.583e-003 9.999e-001 -4.310e-003 Rot. about Y axis: 0 4’ 0.5
-1.166e-003 -4.304e-003 9.999e-001 Rot. about Z axis:- 0 12’19.1
Determinant (R™-1): 9.999e-001
Quality of Fit: Xp Yp Zp
Residual Min [nT]: -9.513e-02 -2.436e-01 -4.646e-01
Max [nT]: +2.618e-01 +3.694e-01 +1.573e-01
Mean [nT]: +3.152e-02 +8.910e-02 =-3.875e-02
Std [nT]: +8.053e-02 +1.331e-01 +1.247e-01

3.1.1.2.4 Measurement just after T—cycle

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00
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Input files : o:\fgm\a\ROS\DPUFM\SFM\IB\L\D03-28\MMITL002.aut
Comment : ROS DPU-FM SEN-FM-IB T-LIN
Date 1 28/03
Time : 09:04:25 - 09:42:28
Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
Offset [nT] : +0.0000000 +0.0000000 +0.0000000
Quality of Input Data:
Mean Temperature (T): +19.942 [deg C]
Mean stddev xp [nT]:+0.146  yp [nT]:+0.237 zp [nT]:+0.126 T [C]:+0.067
Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)
Parameter “1[1] ~2[nT"~-1] ~3[nT"~-2] ~4[nT"~-3] ~5[nT"~-4]
mi,1 1.08973  ---=-——- = ———————=  ———————
mi,2 -6.43935e-003  -------- = ------——- ———————-
mi,3 2.47510e-003  -------- = -——=—————  ———————-
m2,1 5.81848e-003  -------- = -----——- ———————-
m2,2 1.09324  -----=-- = -——=---—— —mm—m——-
m2,3 -2.69469e-003  -------- = —------=  —----—-m —mmeeeo
m3,1 -1.78490e-003  -------- = -----—--  ———————— ————————
m3,2 3.68788e-003  -------- = -—=——--=  ——mm—mm oo
m3,3 1.09282  -----=-- = -—=----—— ——mmmm——— ————————
~0[nT] Tx[C~-1] Ty[C~-1] Tz[C~-1]
Xxp 0 —mmmmmm= mmmmmmm= mmmmmmem mmmeeeo
y ~  TTTTTTTS TTTTTTTS TTTTTTTS o TTTTTTes
zp  mmmemm== mmmemmmem mmmmmeem e
Calculation based on linear parameters m~1 of M~™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 2’ 2.2 x,z: 89 57’52.5 y,z: 89 56°’54.1
Sensitivity [1] x: 1.089750209 y: 1.093257979 z: 1.092831414
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Static Setup xf yf zf
xp [deg,’,?’] 0 21°42.0 89 39’43.5 90 7’44.1
yp [deg,’,?’] 90 18’20.4 0 20’13.3 89 51’28.9
zp [deg,’,’’] 89 54718.4 90 11733.7 0 12753.3
Separation of M"-1 = R"-10"-15"-1
Sensitivity (87-1): Orthogonality (0°-1):
1.08975 0.00000 0.00000 1.00000 -5.924e-004 6.180e-004
0.00000 1.09326 0.00000 0.00000 9.999e-001 9.014e-004
0.00000 0.00000 1.09283 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 5.303e-003 1.651e-003 Rot. about X axis:- 0 11°35.5
5.339e-003 9.999e-001 -3.370e-003 Rot. about Y axis: 0 5’37.8
-1.637e-003 -3.363e-003 9.999e-001 Rot. about Z axis:- 0 18’21.3

Determinant (R™-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -1.497e-01 -4.852e-01 -3.665e-01
Max [nT]: +1.370e-01 +1.773e-01 +1.778e-01
Mean [nT]: -2.936e-02 -8.050e-03 =-5.830e-02
Std [nT]: +6.776e-02 +1.405e-01 +1.153e-01
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3.1.1.3 Calibration on a Spiral Sphere
Summary Sheet (Global Mode)
Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFM\IB\S\D03-22\MMIS001.aut
Comment : ROS DPU-FM SEN-FM-IB SPHERE
Date : 22/03
Time : 20:30:06 - 00:21:34
Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
O0ffset [nT] : +0.0000000 +0.0000000 +0.0000000
Quality of Input Data:
Mean Temperature (T): +16.968 [deg C]
Mean stddev xp [nT]:+0.162 yp [nT]:+0.216 zp [nT]:+0.130 T [C]:+0.047
Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)
Parameter ~1[1] ~2[nT"~-1] ~3[nT"~-2] ~4[nT"~-3] ~5[nT"~-4]
mi,1 1.09016  -----=—-- = ————-——= ——m————— ————————
mi,2 -1.34906e-004  -------- = -——=—————=  ———————-
mi,3 2.31697e-003  -------- = —--————— ——m————-
m2,1 -7.77302¢-004  -------- = -----——-=  ———————-
m2,2 1.09407  -----=—-= = ——=————=  ———————
m2,3 -4.15970e-003  -------- = -----—--  ———————-
m3,1 -1.36018e-003  -------- = -------- ———-—-—- oo
m3,2 4.98672e-003  ------—-- = --------  ———mm——— —m——————
m3,3 1.09350  --------  —----m—- —mmm—-—- —m—me
~0[nT] Tx[C~-1] Ty[C~-1] Tz[C~-1]
>3- T e e e e
y ~ ~TTTTTTT . TTTTTTTT TTETTTTT 0 TTTTTTTT
zp  —mmm==m—= mmmmmmem mmmmmeem oo

Calculation based on linear parameters m~1 of M™-1:
Sensor parameter:
Alignment [deg,’,’’] =x,y: 90 2°53.7 x,z: 89 56’58.3

y,z: 89 57’'23.4

Sensitivity [1] x: 1.090153590 y: 1.094075606 z: 1.093510034
Static Setup xf yE zf
xp [deg,’,?’] 0 7°17.8 89 59’32.5 90 7’16.9
yp [deg,’,?’] 89 57°31.9 0 13°18.1 89 46°55.6
zp [deg,’,?’] 89 55’43.3 90 15°40.1 0 16°14.5
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S°-1): Orthogonality (D°-1):
1.09015 0.00000 0.00000 1.00000 -8.422e-004 8.809e-004
0.00000 1.09408 0.00000 0.00000 9.999e-001 7.599e-004
0.00000 0.00000 1.09351 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 -7.133e-004 1.237e-003 Rot. about X axis:- 0 15’39.9
-7.130e-004 9.999e-001 -4.563e-003 Rot. about Y axis: 0 4°17.3
-1.247e-003 -4.557e-003 9.999e-001 Rot. about Z axis: 0 2°27.0

Determinant (R™-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -3.889e-01 -6.361e-01 -3.554e-01
Max [nT]: +4.979e-01 +3.479e-01 +3.973e-01
Mean [nT]: +7.248e-03 -9.294e-02 -5.833e-02
Std [nT]: +1.589e-01 +1.745e-01 +1.594e-01
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3.1.1.4 Calibration on a Sphere

3.1.1.4.1 First Measurement

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFM\IB\S\D03-23\MMIS001.aut
Comment : ROS DPU-FM SEN-FM-IB SPHERE
Date : 23/03
Time : 00:23:47 - 04:54:07
Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
Offset [nT] : +0.0000000 +0.0000000 +0.0000000

Quality of Input Data:
Mean Temperature (T): +16.951 [deg C]
Mean stddev xp [nT]:+0.151 yp [nT]:+0.190 zp [nT]:+0.127 T [C]:+0.050

Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)

Parameter  "1[1] ~2[aT~-1]1  ~3[aT"-2]1  ~4[nT"-3]  ~5[nT"-4]
mi,1 1.09015  —--mnmn-
mi,2  -1.33743e-004  ------m-
mi,3 2.31730e-003  --------
m2,1  -7.74811-004  --------
n2,2 1.00407  —m-mmmm-
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m2,3 -4.16179e-003  —=======  —mmmmmmm meeeeeen e
m3,1 -1.35734e-003  —-==—=-=  ——m=mmm= memeeeen e
n3,2 4.98749e-003  ——--====  ——mmmmm= —meeeeen o
m3,3 1.09350  ——====-=  —mmmemmm mmeeeeee e
~0[nT] Tx[C~-1] Tz[C~-1]
xp 0 —mmmm—-= —mmmmmm- —mmmm—e— —e—eeeo
yp mmmmmmmm mmemmeos mommemm— mmeeoees
zp 0 mmmmmmm= mmmmmmm— mmmmmeem meemeeeo
Calculation based on linear parameters m~1 of M™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 2’53.0 x,z: 89 56°’57.7 y,z: 89 57’23.6
Sensitivity [1] x: 1.090164136  y: 1.094075016 z: 1.093508131
Static Setup xf yE zf
xp [deg,?,’’] 0 7°17.8 89 59732.7 90 7°17.0
yp [deg,’,’’] 89 57°32.4 0 13°18.4 89 46°55.2
zp [deg,?,’’] 89 55’43.8 90 15°40.2 0 16°14.5

Separation of M"-1 = R"-10"-15"-1

Sensitivity (S™-1):

Orthogonality (0°-1):

1.09015 0.00000 0.00000 1.00000 -8.389e-004 8.838e-004
0.00000 1.09408 0.00000 0.00000 9.999e-001 7.586e-004
0.00000 0.00000 1.09351 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 -7.110e-004 1.234e-003 Rot. about X axis:- 0 15%40.0
-7.107e-004 9.999e-001 -4.563e-003 Rot. about Y axis: 0 4’16.8
-1.245e-003 -4.558e-003 9.999e-001 Rot. about Z axis: 0 2’26.6
Determinant (R™-1): 9.999e-001
Quality of Fit: Xp Yp Zp
Residual Min [nT]: -2.930e-01 -5.681e-01 -3.796e-01
Max [nT]: +3.844e-01 +2.704e-01 +3.091e-01
Mean [nT]: +2.540e-02 -5.478e-02 -2.296e-02
Std [nT]: +1.284e-01 +1.674e-01 +1.388e-01
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3.1.1.4.2 Second Measurement
Summary Sheet (Global Mode)
Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFM\IB\S\D03-23\MMIS002.aut
Comment : ROS DPU-FM SEN-FM-IB SPHERE
Date : 23/03
Time : 06:31:11 - 11:01:27
Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
0ffset [nT] : +0.0000000 +0.0000000 +0.0000000
Quality of Input Data:
Mean Temperature (T): +16.929 [deg C]
Mean stddev xp [nT]:+0.156 yp [nT]:+0.213 zp [nT]:+0.123 T [C]:+0.048
Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)
Parameter ~1[1] ~2[nT"~-1] ~3[nT"~-2] ~4[nT"~-3] ~5[nT"~-4]
mi,1 1.09016  -----=—-- = ————-——= ——m————— ————————
mi,2 -1.34788e-004 - -------- = ——=—————=  ———————-
mi,3 2.31929e-003  -------- = -——=—————  ———————-
m2,1 -7.81178e-004  -------- = -----—--  ———————-
m2,2 1.09407  -----=—-= = ——=————=  ———————
m2,3 -4.15725e-003  -------- = -----—--  ———————-
m3,1 -1.36181e-003  -------- = -===————=  ———————— ———————
m3,2 4.98535e-003  -----=—-- = --------  ————m——— ——m—————
m3,3 1.09350  --------  —----m—- —mmm—-—- —m—me
~0[nT] Tx[C~-1] Ty[C~-1] Tz[C~-1]
>3- T e e e e
y ~ ~TTTTTTT . TTTTTTTT TTETTTTT 0 TTTTTTTT
zp  —mmm==m—= mmmmmmem mmmmmeem oo

Calculation based on linear parameters m~1 of M™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 2°54.4 x,z: 89 56°58.1

y,z: 89 57’23.2

Sensitivity [1] x: 1.090154916 y: 1.094076485 z: 1.093508792
Static Setup xf yE zf
xp [deg,’,?’] 0 7’18.2 89 59’32.6 90 7’17.3
yp [deg,’,?’] 89 57°31.2 0 13°17.8 89 46°56.1
zp [deg,’,?’] 89 55’43.0 90 15’39.8 0 16°14.3
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S°-1): Orthogonality (D°-1):
1.09015 0.00000 0.00000 1.00000 -8.457e-004 8.815e-004
0.00000 1.09408 0.00000 0.00000 9.999e-001 7.609e-004
0.00000 0.00000 1.09351 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 -7.168e-004 1.238e-003 Rot. about X axis:- 0 15’39.6
-7.165e-004 9.999e-001 -4.562e-003 Rot. about Y axis: 0 4°17.6
-1.249e-003 -4.556e-003 9.999e-001 Rot. about Z axis: 0 2°27.8

Determinant (R™-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -3.980e-01 -6.732e-01 -9.435e-01
Max [nT]: +3.132e-01 +2.863e-01 +2.101e-01
Mean [nT]: -2.878e-02 -1.030e-01 -6.981e-02
Std [nT]: +1.259e-01 +1.625e-01 +1.511e-01
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3.1.1.5 Temperature Calibration
Summary Sheet (Temperature)
Program : merf.exe Version 4.0
Input files : o:\fgm\a\ROS\DPUFM\SFM\IB\T\SUM\MMITS001.kas
Comment
Date : 23/03 - 28/03
Time 1 16:21:47 - 08:12:16
Temperature -51.75 - 69.89
Std temp. 0.0 - 1.98
Std temp. mean : 4.41e-001
Std temp. std. 4.54e-001
Results:
Measurements : 96 of 101
Offset [1] Slope [1/K] Correlation [1]
Sensitivity X [1]: 1.09 -1.36786e-005 -9.99190e-001
Sensitivity Y [1]: 1.09339 -8.37337e-006 -9.87906e-001
Sensitivity Z [1]: 1.09296 -8.40135e-006 -9.95704e-001
Offset [’] Slope [’/K] Correlation [1]
Alignment XY [’]: 1.93018 4.32951e-003  9.91231e-001
Alignment XZ [’]: -2.10678 2.05714e-003  7.21901e-001
Alignment YZ [’]: -3.12752  7.03332e-003  9.50128e-001
Statistical Parameter:
Min Max Mean Std
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Sensitivity X 1.08901 1.09073 1.08981 4,93041e-004
Sensitivity Y 1.0927 1.09376 1.09327 3.05262e-004
Sensitivity Z 1.09229 1.09336 1.09284 3.03883e-004
Alignment XY 1.64568 2.26752 1.99136 1.57308e-001
Alignment XZ -2.21546 -1.83146 -2.07772 1.02629e-001
Alignment YZ -3.41381 -2.46114 -3.02814 2.66603e-001
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3.1.2 Outboard Sensor (OB)
3.1.2.1 Offset before T-cycle
Summary Sheet (Offset Mode)
Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFM\0B\0\D03-19\MMO0O0O1.aut
Comment : ROS DPU-FM SEN-FM-0B OFF
Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
Offset : +0.0000000 +0.0000000 +0.0000000
Date : 19/03
Time : 15:10:36 - 16:05:23
Quality of Input Data:
Mean Temperature: -99.990
Xc Yc Zc T
Mean stddev: +0.171 +0.221 +0.180 -99.990
Result:
Offset Residual field
X +1.66e+02 -7.80e-01
Y -7.05e+01 -5.51e+00
Z +4.52e+02 +2.50e+00
3.1.2.2 Calibration on Axes
3.1.2.2.1 First Measurement
Summary Sheet (Global Mode)
Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFM\0OB\L\D03-21\MMOLOO1.aut
Comment : ROS DPU-FM SEN-FM-0B LIN
Date : 21/03
Time : 19:10:55 - 20:42:41
Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
Offset [nT] : +0.0000000 +0.0000000 +0.0000000
Quality of Input Data:
Mean Temperature (T): +16.846 [deg C]
Mean stddev xp [nT]:+0.183 yp [nT]:+0.216 zp [nT]:+0.158 T [C]:+0.133
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Transfer Function Matrix (M"(-1)) Probe (p) -> Facility (f)
Parameter ~1[1] ~2[nT~-1] ~3[nT~-2] ~4[nT"~-3] ~5[nT~-4]
mt,1 1.09045  —mm=====  mmmmmmem mmmmmeem oo
mt,2 3.11080e-003  —=======  =mmmmeem —emeeee
nt,3 6.01839e-003  ---=-====  ==mmm=om —mmeeee
m2,1 -4.48464e-003  ----====  ——mmmmmm —meeeeeo
n2,2 1.09302  —mm==m==  mmemmmmm mmemeen
n2,3 -6.27939e-003  ----=--=  ——m=-mmm —meeeeee
m3,1 -6.50578e-003  ----=--=  =——m=-mmm —mmeeeee
n3,2 5.12229e-003  -=-=--===  ==mmm=-= —mmmeee
m3,3 1.09211  mmmmmmmm mmemmeee e e
~0[nT] Tx[C™-1] Ty[Cc -1] Tz[C -1]
Xp 0 mmmmmmm= mmmmmme= mmmmmeem memmeeeo
yp o mmmmmemm o mmmmmmms mmmemmme mememees
zp  mmmmmm== mmmmmme— mmmmmeem memeeeo

Calculation based on linear parameters m~1 of M™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 4°24.4 x,z: 90 1°27.5 y,2: 90 3’32.4

Sensitivity [1] x: 1.090468051 y: 1.093050511 z: 1.092137080
Static Setup xf yf zf
xp [deg,’,?’] 0 21°19.8 90 9°41.6 90 19’ 0.0
yp [deg,’,?’] 89 45’44.6 0 24°18.4 89 40°18.7
zp [deg,’,?’] 89 39°33.4 90 16°10.1 0 26’ 3.8
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S7-1): Orthogonality (D°-1):
1.09047 0.00000 0.00000 1.00000 -1.281e-003 -4.245e-004
0.00000 1.09305 0.00000 0.00000 9.999e-001 -1.030e-003
0.00000 0.00000 1.09214 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 -4.099e-003 5.939e-003 Rot. about X axis:- 0 16’ 5.0
-4.112e-003 9.999e-001 -4.720e-003 Rot. about Y axis: 0 20°30.5
-5.966e-003 -4.703e-003 9.999e-001 Rot. about Z axis: 0 14’ 8.3

Determinant (R™-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -3.659e-01 -4.449e-01 -3.920e-01
Max [nT]: +3.577e-01 +2.585e-01 +3.536e-01
Mean [nT]: -1.071e-02 -2.956e-02 +3.045e-02
Std [nT]: +1.410e-01 +1.487e-01 +1.362e-01

3.1.2.2.2 Second Measurement

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00

Input files : o:\fgm\a\ROS\DPUFM\SFM\0B\L\D03-22\MMOLOO1.aut
Comment : ROS DPU-FM SEN-FM-0B LIN

Date 1 22/03

Time : 05:09:22 - 06:41:08

Facility Parameter:

Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset [nT] : +0.0000000 +0.0000000 +0.0000000
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Quality of Input Data:
Mean Temperature (T): +16.894 [deg C]
Mean stddev xp [nT]:+0.181 yp [nT]:+0.243 zp [nT]:+0.149 T [C]:+0.024

Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)

Parameter ~1[1] ~2[nT~-1] ~3[nT~-2] ~4[nT"~-3] ~5[nT~-4]
mi,1 1.00046  mmm=m===  mmmmmmmm mmmmmeee e
mi,2 3.10786e-003  -------- = ---——=-=  ———mmmmm —mmem—o
ni,3 6.03054€-003  =mm=====  mmmmmmm= mmmemeem e
n2,1 -4.48723e-003  ---—=--=  —mmmmmm mmmmmmm e
n2,2 1.09808  mmmmmm== mmmmmmmm mmmmmeem e
n2,3 -6.27449-003  —mmmm-m=  mmmmmmmm mmmmmmem e
m3,1 -6.50872¢e-003 ~ -------- = -————--=  ———--mmm —mmee—o
n3,2 5.12117=008  ==m=====  =mmmmmm= mmmmmeem e
n3,3 1.09211  mmmmmmm= mmmmmmmmmmmen oo

~0[nT] Tx[C"-1] Tz[C"-1]
Xp = mmmmm=== mmmemmmem mmmmmeem e
yp ~ TTTTTTTS TTTTTTTS o TEmTTTTm o mmmmTTES
zZp  mmmmm=== mmmemmmem mmmmmeem e

Calculation based on linear parameters m~1 of M~™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 4°25.4 x,z: 90 1°25.8 y,2: 90 3’31.7

Sensitivity [1] x: 1.090481099 y: 1.093059467 z: 1.092140324
Static Setup xf yf zf
xp [deg,’,?’] 0 21°21.6 90 9°41.1 90 19’ 2.3
yp [deg,’,?’] 89 45’44.2 0 24°17.9 89 40°19.7
zp [deg,’,’’] 89 39°32.8 90 16’ 9.8 0 26” 4.1
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S7-1): Orthogonality (D°-1):
1.09048 0.00000 0.00000 1.00000 -1.286e-003 -4.161e-004
0.00000 1.09306 0.00000 0.00000 9.999e-001 -1.027e-003

0.00000 0.00000 1.09214 0.00000 0.00000 9.999e-001




R O S T T ﬁ Document: RO-IGM-TR-0003
E Issue:
Revision:
I GM Institut fiir Geophysik und Meteorologie Date: October 12, 2001
Technische Universitat Braunschweig Page:
Rotation (R"-1):
9.999e-001 -4.102e-003 5.942e-003 Rot. about X axis:- 0 16’ 4.8
-4.114e-003 9.999e-001 -4.719e-003 Rot. about Y axis: 0 20°31.1
-5.968e-003 -4.702¢-003 9.999e-001 Rot. about Z axis: 0 14’ 8.7

Determinant (R™-1): 9.

Quality of Fit:

Residual Min [nT]: -2.
Max [nT]: +3.
Mean [nT]: +7.
Std [nT]: +1.

999e-001

Xp

846e-01
231e-01
220e-03
227e-01

Yp
-4.096e-01
+3.950e-01
-1.945e-02
+1.792e-01

Zp
-3.773e-01
+2.545e-01
-1.917e-02
+1.095e-01
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3.1.2.2.3 Measurement just before T—cycle

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00

Input files : o:\fgm\a\ROS\DPUFM\SFM\0B\L\D03-23\MMOTLOO1.aut
Comment : ROS DPU-FM SEN-FM-0B T-LIN

Date 1 23/03

Time 1 12:40:58 - 13:19:07

Facility Parameter:

Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset [nT] : +0.0000000 +0.0000000 +0.0000000

Quality of Input Data:

Mean Temperature (T): +17.415 [deg C]

Mean stddev xp [nT]:+0.166

yp [nT]:+0.203

zp [nT]:

+0.170 T [C]:+0.063
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Transfer Function Matrix (M"(-1)) Probe (p) -> Facility (f)
Parameter ~1[1] “2[nT"-1] ~3[nT"-2] “4[nT"~-3] “5[nT~-4]
mi,1 1.09024  —mmmmmmm mmmmmmee oo
mi,?2 -4.99098e-003  —---====  =mmmmmmm —eeee
mi,3 2.718196-008  ========  mmmmmmmm mmmmeeeo
m2,1 3.81208¢-003 ~ —-—=-===  —=mmm=mm —meee
m2,2 1.09201  —mmmmmmm mmmmmmee oo
m2,3 -7.76942e-003  ========  mmmmmmmm e
m3,1 -3.41596e-003  —---====  =—=m=mmmm —eeee
m3,2 7.09460e-003  mmm=====  mmmmmmm= mmmmmmem e
m3,3 1.09141  ——==m===  —mmmeemm e o
~0[nT] Tx[C~-1] Ty[C~-1] Tz[C~-1]
xp  mmmmmmm= mmmmmmmm mmmmmeem memeeeeo
y ~ TTTTTTTS . TTTTTTTS TTTTTTTT TTTTTTTS
zp  mmmmmm== mmmmmme— mmmmmeem memeeeo
Calculation based on linear parameters m~1 of M™-1:
Sensor para.meter:
Alignment [deg,’,’’] x,y: 90 3’47.8 x,z: 90 2°17.4 y,z: 90 2’ 8.9
Sensitivity [1] x: 1.090257275  y: 1.092040273 z: 1.091439672
Static Setup xf yE zf
xp [deg,’,?’] 0 17°563.2 89 44°13.9 90 8’26.9
yp [deg,’,?’] 90 11’56.5 0 27°15.4 89 35’29.9
zp [deg,’,’’] 89 49’ 9.0 90 22°17.0 0 24°47.1

Separation of M"-1 = R"-10"-15"-1

Sensitivity (S™-1):

Orthogonality (0°-1):

1.09026 0.00000 0.00000 1.00000 -1.104e-003 -6.663e-004
0.00000 1.09204 0.00000 0.00000 9.999e-001 -6.260e-004
0.00000 0.00000 1.09144 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 3.486e-003 3.154e-003 Rot. about X axis:- 0 22’19.3
3.496e-003 9.999e-001 -6.490e-003 Rot. about Y axis: 0 10’46.2
-3.133e-003 -6.482e-003 9.999e-001 Rot. about Z axis:- 012’ 1.2
Determinant (R™-1): 9.999e-001
Quality of Fit: Xp Yp Zp
Residual Min [nT]: -1.497e-01 -2.280e-01 -5.910e-01
Max [nT]: +2.908e-01 +3.669e-01 +4.564e-01
Mean [nT]: +4.897e-02 +8.263e-02 =-4.677e-02
Std [nT]: +1.072e-01 +1.291e-01 +1.888e-01

3.1.2.2.4 Measurement just after T—cycle

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00

Input files : o:\fgm\a\ROS\DPUFM\SFM\0B\L\D03-28\MMOTL002.aut
Comment : ROS DPU-FM SEN-FM-0B T-LIN

Date 1 28/03

Time : 09:04:25 - 09:42:28

Facility Parameter:

Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset [nT] : +0.0000000 +0.0000000 +0.0000000
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Quality of Input Data:
Mean Temperature (T): +19.942 [deg C]
Mean stddev xp [nT]:+0.164 yp [nT]:+0.238 zp [nT]:+0.161 T [C]:+0.067

Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)

Parameter ~1[1] “2[nT"-1] ~3[nT"-2] “4[nT"~-3] “5[nT~-4]
mi,1 1.09022  —mmmmmm=  mmmmmmem mmmmmeee e
mi,?2 -6.53675e-003 ~ -—--——=-=  =———=mmm= meeeeeen e
mi,3 2.89371e-003  -------= = -------- —mmmmmem oo
m2,1 5.35967¢-003  —-—==-==  —==——===  mmmeeeee e
m2,2 1.09203  —mmmmmm=  mmmmmmmmmmmmmeee e
m2,3 -7.08337e-003  -------- = ——---—-— mmmmmmmm oo
m3,1 -3.57092e-003 ~ —-======  ——m=mmmm meeeeees e
m3,2 6.44138¢-008  =m======  mmmmmmm= mmmmmemm e
m3,3 1.09141  ——==m===  —mmmeeem —meeeeen o

~0[nT] Tx[C~-1] Tz[C~-1]
xp  mmmmmmm= mmmmmmmm mmmmmeem memeeeeo
y ~ TTTTTTTR TTTTTTTT TTTmTmmm o mTmmmes
1 T e

Calculation based on linear parameters m~1 of M~™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 3’°47.9 x,z: 90 2’14.6 y,z: 90 2’ 3.8

Sensitivity [1] x: 1.090239959 y: 1.092062327 z: 1.091438014
Static Setup xf yE zf

xp [deg,’,’’] 0 22’30.0 89 39’22.1 90 8’58.8

yp [deg,’,’’] 90 16’49.6 0 27°58.8 89 37’38.6

zp [deg,’,’’] 89 48°38.4 90 20’12.5 0 23°10.9
Separation of M"-1 = R"-10"-15"-1
Sensitivity (87-1): Orthogonality (0°-1):

1.09024 0.00000 0.00000 1.00000 -1.104e-003 -6.529e-004

0.00000 1.09206 0.00000 0.00000 9.999e-001 -6.013e-004
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0.00000

0.00000 1.09144

Rotation (R"-1):

0.00000

0.00000 9.999e-001

9.999e-001 4.900e-003 3.301e-003 Rot. about X axis:- 0 20’15.8
4.916e-003 9.999e-001 -5.885e-003 Rot. about Y axis: 0 11’15.5
-3.275e-003 -5.878e-003 9.999e-001 Rot. about Z axis:- 0 16’54.0
Determinant (R™-1): 9.999e-001
Quality of Fit: Xp Yp Zp
Residual Min [nT]: -1.984e-01 -6.310e-01 -3.463e-01
Max [nT]: +2.453e-01 +4.959e-01 +4.612e-01
Mean [nT]: -3.092e-03 -1.400e-02 -3.826e-02
Std [nT]: +1.131e-01 +2.587e-01 +1.901e-01
MMOTLOODZ.aut ROS_MN. txt
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3.1.2.3 Calibration on a Spiral Sphere
Summary Sheet (Global Mode)
Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFM\0B\S\D03-21\MM0S001.aut
Comment : ROS DPU-FM SEN-FM-0B SPHERE
Date : 21/03
Time : 20:44:05 - 00:35:31
Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
0ffset [nT] : +0.0000000 +0.0000000 +0.0000000
Quality of Input Data:
Mean Temperature (T): +16.880 [deg C]
Mean stddev xp [nT]:+0.181 yp [nT]:+0.233 zp [nT]:+0.159 T [C]:+0.092
Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)
Parameter ~1[1] ~2[nT"-1] ~3[nT"-2] ~4[nT"-3] ~5[nT"~-4]
mi,1 1.09045  -----=-- = -———---—— ——mmm———— ————————
mi,2 3.10088e-003  -------- = -==----- —mmem—ee
mi,3 6.02072e-003 ~ -------- = -------- mmme—ee
m2,1 -4.48355e-003  -------- = -----—-- ———————-
m2,2 1.09302  ----=-=——= = ———————= ———————
m2,3 -6.28350e-003  -------- = -----——-  ———————-
m3,1 -6.50550e-003  -------- = —------- ——mmmmmee —mmeeeee
m3,2 5.11388e-003  -------- = -----—--  ———————— ————————
m3,3 1.09211  -------- = ———————=  ———————— ——————
~0[nT] Tx[C~-1] Ty[C~-1] Tz[C~-1]
Xp = mmmmme=== mmmemmmem mmmmmeem e
y -7/ TT//T// TTTTTTTT O TTTETTS
zZp  mmmmme=== mmmemmmem mmmmmeem e

Calculation based on linear parameters m~1 of M™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 4°26.0 x,z: 90 1°27.0

y,z: 90 3’34.8

Sensitivity [1] x: 1.090475446 y: 1.093048265 1 1.092145775
Static Setup xf yE zf
xp [deg,’,?’] 0 21°19.3 90 9’39.8 90 19’ 0.4
yp [deg,’,?’] 89 45°44.8 0 24°18.9 89 40°17.9
zp [deg,’,?’] 89 39’33.4 90 16’ 8.5 0 26’ 2.8
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S°-1): Orthogonality (D°-1):
1.09048 0.00000 0.00000 1.00000 -1.290e-003 -4.221e-004
0.00000 1.09305 0.00000 0.00000 9.999e-001 -1.042e-003
0.00000 0.00000 1.09215 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 -4.099e-003 5.939e-003 Rot. about X axis:- 0 16’ 3.4
-4.111e-003 9.999e-001 -4.712e-003 Rot. about Y axis: 0 20°30.5
-5.965e-003 -4.695e-003 9.999e-001 Rot. about Z axis: 0 14’ 8.0

Determinant (R™-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -3.683e-01 -5.759e-01 -5.302e-01
Max [nT]: +2.688e-01 +4.877e-01 +3.470e-01
Mean [nT]: -3.904e-02 -1.130e-01 -7.958e-02
Std [nT]: +1.355e-01 +1.725e-01 +1.529e-01
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3.1.2.4 Calibration on a Sphere
3.1.2.4.1 First Measurement
Summary Sheet (Global Mode)
Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFM\0B\S\D03-22\MM0S001.aut
Comment : ROS DPU-FM SEN-FM-0B SPHERE
Date 1 22/03
Time : 00:37:46 - 05:08:04
Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
0ffset [nT] : +0.0000000 +0.0000000 +0.0000000
Quality of Input Data:
Mean Temperature (T): +16.875 [deg C]
Mean stddev xp [nT]:+0.180 yp [nT]1:+0.210 zp [nT]:+0.161 T [C]:+0.046
Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)
Parameter ~1[1] ~2[nT"~-1] ~3[nT"~-2] ~4[nT"~-3] ~5[nT~-4]
mi,1 1.09045  -------- = —--mmmmm —emmeee-
mi,2 3.10279¢-003  -------- = --=------ m--—o—-e
mi,3 6.02590e-003 ~ -------- = -------- m——mm—ee
m2,1 -4.48662e¢-003  -------- = -------- —--——o--

m2,2 1.09302  --------
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n2,3 -6.28077e-003  =--===-=  ==m==mm=  —memmeee oo
n3,1 -6.50595e-003 ~ =---==-=  ==m==mm=  —memmeem oo
m3,2 5.11774e-003  —======= ==mmm===  —mmeeeee e
n3,3 1.09211  =mm==mm= mmemmmem mmmmmeem oo

~0[nT] Tx[C~-1] Tz[C~-1]
Xxp 0 mmmmmmm= mmmmmmms mmmmmeem o
yp o mmmmmemm o mmmmmmms o mmmemmms mememees
zp  mmmmmmm= mmmmmmem mmmmmeem o

Calculation based on linear parameters m~1 of M™-1:

Sensor parameter:
Alignment [deg,’,’’] x,y: 90 4

’26.3 x,z: 90 1°26.1 y,2: 90 3’33.6

Sensitivity [1] x: 1.090474435 y: 1.093050613 z: 1.092142366
Static Setup xf yE zf
xp [deg,’,’’] 0 21°20.4 90 9°40.1 90 19’ 1.4
yp [deg,’,’’] 89 45’44.3 0 24°18.8 89 40’18.5
zp [deg,’,’’] 89 39733.3 90 16’ 9.2 026 3.3

Separation of M"-1 = R"-10"-15"-1
Sensitivity (S™-1):

0.00000 1.09305 0.00000

Orthogonality (0°-1):
1.09047 0.00000 0.00000 1.00000 -1.291e-003 -4.178e-004

0.00000 0.00000 1.09214 0.00000

Rotation (R™-1):

9.999e-001 -4.101e-003 5.939e-003 Rot. about X axis

-4.114e-003 9.999e-001 -4.716e-003 Rot. about Y axis:
1 Rot. about Z axis:

-5.966e-003 -4.698e-003 9.999e-00
Determinant (R™-1): 9.999e-001

Quality of Fit: Xp

Residual Min [nT]: -5.259e-01 -5
Max [nT]: +7.005e-01 +5
Mean [nT]: -1.054e-01 -1
Std [nT]: +1.796e-01 +1

Yp Zp

.271e-01 -4.849e-01
.843e-01 +3.165e-01
.363e-01 -6.353e-02
.898e-01 +1.402e-01

0.00000 9.999e-001 -1.036e-003

0.00000 9.999e-001

. 016’ 4.1

0 20’30.6
0 14’ 8.6
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3.1.2.4.2 Second Measurement
Summary Sheet (Global Mode)
Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFM\0B\S\D03-22\MM0S002.aut
Comment : ROS DPU-FM SEN-FM-0B SPHERE
Date : 22/03
Time : 06:43:31 - 11:13:48
Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
0ffset [nT] : +0.0000000 +0.0000000 +0.0000000
Quality of Input Data:
Mean Temperature (T): +16.891 [deg C]
Mean stddev xp [nT]:+0.180 yp [nT]:+0.213 zp [nT]:+0.155 T [C]1:+0.029
Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)
Parameter ~1[1] ~2[nT"~-1] ~3[nT"~-2] ~4[nT"~-3] ~5[nT"~-4]
mi,1 1.09046  -----=—-- = -—=---——  ———————= ————————
mi,2 3.10166e-003  -------- = ——=—————  ———————-
mi,3 6.02587¢-003  -------- = -—--————— ———————-
m2,1 -4.48232e-003  -------- = ------——-  ———————-
m2,2 1.09302  ----=-=——= = ———————= ———————
m2,3 -6.28378e-003  -------- = -----——-  ———————-
m3,1 -6.50726e-003  -------- = --------  ———-—-—- oo
m3,2 5.12099e-003  -------- = ------—--  ———————— ————————
m3,3 1.09211  -------- = ———————=  ———————— ——————
~0[nT] Tx[C~-1] Ty[C~-1] Tz[C~-1]
>3- T e e e e
y ~ ~TTTTTTT . TTTTTTTT TTETTTTT 0 TTTTTTTT
zp  —mmm==m—= mmmmmmem mmmmmeem oo

Calculation based on linear parameters m~1 of M™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 4°25.7 x,z: 90 1°26.4

y,z: 90 3’33.5

Sensitivity [1] x: 1.090481114 y: 1.093052011 1 1.092145230
Static Setup xf yE zf
xp [deg,’,?’] 0 21°20.3 90 9’39.9 90 19’ 1.4
yp [deg,’,?’] 89 45°45.1 0 24°18.8 89 40°17.9
zp [deg,’,?’] 89 39’33.1 90 16’ 9.8 0 26° 3.9
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S°-1): Orthogonality (D°-1):
1.09048 0.00000 0.00000 1.00000 -1.288e-003 -4.190e-004
0.00000 1.09305 0.00000 0.00000 9.999e-001 -1.035e-003
0.00000 0.00000 1.09215 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 -4.097e-003 5.940e-003 Rot. about X axis:- 0 16’ 4.8
-4.110e-003 9.999e-001 -4.719e-003 Rot. about Y axis: 0 20’30.8
-5.967e-003 -4.701e-003 9.999e-001 Rot. about Z axis: 0 14’ 7.8

Determinant (R™-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -6.044e-01 -1.060e+00 -5.875e-01
Max [nT]: +2.303e-01 +5.317e-01 +2.846e-01
Mean [nT]: -1.298e-01 -1.204e-01 -4.615e-02
Std [nT]: +1.578e-01 +1.855e-01 +1.303e-01
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3.1.2.5 Temperature Calibration
Summary Sheet (Temperature)
Program : merf.exe Version 4.0
Input files : o:\fgm\a\ROS\DPUFM\SFM\0OB\T\SUM\MMOTS001.kas
Comment
Date : 23/03 - 28/03
Time 1 16:21:47 - 08:12:16
Temperature -51.75 - 69.89
Std temp. 0.0 - 1.98
Std temp. mean : 4.41e-001
Std temp. std. 4.54e-001
Results:
Measurements : 96 of 101
Offset [1] Slope [1/K] Correlation [1]
Sensitivity X [1]: 1.09046 -1.17204e-005 -9.98643e-001
Sensitivity Y [1]: 1.09223 -7.86612e-006 -9.98241e-001
Sensitivity Z [1]: 1.09153 -6.72493e-006 -9.94528e-001
Offset [’] Slope [’/K] Correlation [1]
Alignment XY [’]: 3.84707 -3.76247e-003 -9.78160e-001
Alignment XZ [’]: 2.38991 -7.72549e-003 -9.88913e-001
Alignment YZ [’]: 2.17891 -5.39814e-003 -9.84597e-001
Statistical Parameter:
Min Max Mean Std
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Sensitivity X [1]: 1.08959 1.09108 1.09029 4,22689e-004
Sensitivity Y [1]: 1.09169 1.09265 1.09212 2.83800e-004
Sensitivity Z [1]: 1.091 1.09184 1.09144 2.43533e-004
Alignment XY [’]: 3.54021 4,05649 3.79391 1.38532e-001
Alignment XZ [’]: 1.89378 2.8588 2.28076 2.81355e-001
Alignment YZ [’]: 1.82718 2.46273 2.10263 1.97457e-001
Sensitiwvity X
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3.2 SENSOR: FS

3.2.1 Inboard Sensor (IB)

3.2.1.1 Offset before T-cycle

Summary Sheet (Dffset Mode)

Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFS\IB\0\D04-23\MSI0001.aut
Comment : ROS DPU-FM SEN-FS-IB OFF

Facility Parameter:

Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset : +0.0000000 +0.0000000 +0.0000000
Date : 23/04
Time : 09:05:01 - 09:54:24

Quality of Input Data:
Mean Temperature: -99.990

Xc Yc Zc T
Mean stddev: +0.167 +0.176 +0.141 -99.990
Result:
Offset Residual field
X +3.36e+01 +1.40e-01
Y -9.21e+01 +2.29e-01
Z +5.20e+02 +1.26e+00

3.2.1.2 Calibration on Axes

3.2.1.2.1 First Measurement

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00

Input files : o:\fgm\a\ROS\DPUFM\SFS\IB\L\D04-20\MSILOO1.aut
Comment : ROS DPU-FM SEN-FS-IB LIN

Date 1 20/04

Time : 14:09:57 - 15:41:46

Facility Parameter:

Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset [nT] : +0.0000000 +0.0000000 +0.0000000
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Quality of Input Data:
Mean Temperature (T): +17.260 [deg C]
Mean stddev xp [nT]:+0.179 yp [nT]1:+0.215 zp [nT]:+0.141 T [C]1:+0.075

Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)

Parameter ~1[1] ~2[nT"~-1] ~3[nT~-2] ~4[nT~-3] ~5[nT~-4]
mi,1 1.09490  —=—=—=====  mmmmmmem e
mi,2 -1.36636e-003  ———===== —m—m———m oo
mi,3 1.04723e-002  ———===== e e
m2,1 1.05015e-003 = —=—=—===== —mmm—m—m e
m2,2 1.09188 2 —====—== cmmmmeee | mmmmmmen o
n2,3 -1.14592¢-008  ==m=====  mmmmmmm= mmmmmmem e
m3,1 -8.46257e-003  ----=--= = —————--=  —mmm—mem e
m3,2 1.57300e-003  —=—=—===== mmmmmmem e e
m3,3 1.09154 2 —==—-—e= mmmmmeee | mmmmmmem o
~0[nT] Tx[C~-1] Tz[C~-1]
Xxp 00 mmmemm== mmmemeem mmmmmeem o
yp ~ TTTTTTms o SEESSSSS 0 STESSsms o SEmmmees
zp 0 mmmmm—== mmmemeem mmmmmmem e

Calculation based on linear parameters m~1 of M™-1:
Sensor parameter:
Alignment [deg,’,’’] x,y: 90 1’ 1.0 x,z: 89 53’46.6 y,2: 89 58’40.7

Sensitivity [1] x: 1.094950341 y: 1.091883361 z: 1.091577623
Static Setup xf yE zf
xp [deg,’,?’] 0 33’15.7 89 55’39.0 90 32’58.5
yp [deg,’,?’] 90 3’16.1 0 4’53.5 89 56°21.5
zp [deg,’,?’] 89 33’25.5 90 4°55.1 0 27’ 1.5
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S7-1): Orthogonality (D°-1):
1.09495 0.00000 0.00000 1.00000 -2.961e-004 1.809e-003
0.00000 1.09188 0.00000 0.00000 9.999e-001 3.846e-004
0.00000 0.00000 1.09158 0.00000 0.00000 9.999e-001
Rotation (R™-1):
9.999e-001 9.664e-004 7.784e-003 Rot. about X axis:- 0 4’56.6
9.590e-004 9.999e-001 -1.436e-003 Rot. about Y axis: 0 26°34.1
-7.728e-003 -1.430e-003 9.999e-001 Rot. about Z axis:- 0 3’17.8

Determinant (R™-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -2.707e-01 -2.708e-01 -5.333e-01
Max [nT]: +2.673e-01 +2.851e-01 +1.681e-01
Mean [nT]: -1.520e-02 -3.740e-02 -2.690e-02
Std [nT]: +1.064e-01 +1.274e-01 +1.289e-01

3.2.1.2.2 Second Measurement

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00

Input files : o:\fgm\a\ROS\DPUFM\SFS\IB\L\D04-21\MSIL002.aut
Comment : ROS DPU-FM SEN-FS-IB LIN

Date 1 21/04

Time : 00:08:23 - 01:40:11

Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
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MEILOO1. aut
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-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000
O0ffset [nT] : +0.0000000 +0.0000000 +0.0000000

Quality of Input Data:
Mean Temperature (T): +1

7.169 [deg C]

Mean stddev xp [nT]:+0.174 yp [nT]:+0.210 zp [nT]:+0.136 T [C]:+0.046

Transfer Function Matrix

Parameter ~1[1]
mi,1 1.09491
mi,?2 -1.36005e-003
mi,3 1.04660e-002
m2,1 1.06198e-003
m2,2 1.09188
m2,3 -1.16037e-003
m3,1 -8.45906e-003
m3,2 1.58430e-003
m3,3 1.09154
~0[nT]
xp 0 mm—————-
yp  TTTmms
zp 0 mm————e-

Calculation based on lin
Sensor parameter:

(M~(-1)) Probe (p) -> Facility (f)

~2[nT"~-1] ~3[nT"-2]

ear parameters m~1 of M™-1:

~4[nT"-3] ~5[nT"~-4]

Alignment [deg,’,’’] x,y: 90 0°57.6 x,z: 89 53’47.2 y,2: 89 58’41.3
x: 1.094958210 y: 1.091880039

Sensitivity [1]

Static Setup

xp [deg,’,”]

yp [deg,’,”]

zp [deg,’,”]
Separation of M™-1 = R™-

xf yf

0 33’14.3 89 55’40.2
90 3’18.3 0 4°57.0
89 33726.1 90 4’57.2
107-18"-1

z: 1.091576155

zf

90 32’57.4
89 56’18.8
027’ 1.3
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Sensitivity (S7-1): Orthogonality (D°-1):
1.09496 0.00000 0.00000 1.00000 -2.796e-004 1.807e-003
0.00000 1.09188 0.00000 0.00000 9.999e-001 3.816e-004
0.00000 0.00000 1.09158 0.00000 0.00000 9.999e-001

Rotation (R™-1):

9.999e-001 9.771e-004 7.781e-003 Rot.
9.698e-004 9.999e-001 -1.446e-003 Rot.
-7.725e-003 -1.441e-003 9.999e-001 Rot.

Determinant (R™-1):

Quality of Fit:
Residual Min [nT]:

Max [nT]:
Mean [nT]:
Std [nT]:

9.999e-001

Xp
-2.635e-01
+4.011e-01
+5.453e-02
+1.083e-01

Yp
-5.128e-01
+3.013e-01
-4.173e-02
+1.672e-01

about X axis

about Y axis:
about Z axis:

Zp
-4.576e-01
+1.425e-01
-4.497e-02
+1.229e-01

1= 0 4°568.8

0 26°33.5
- 0 3’20.0
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3.2.1.3 Calibration on a Spiral Sphere

3.2.1.3.1 First Measurement

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00

Input files : o:\fgm\a\ROS\DPUFM\SFS\IB\S\D04-20\MSIS001.aut
Comment : ROS DPU-FM SEN-FS-IB SPHERE

Date 1 20/04

Time : 15:43:09 - 19:34:32
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Facility Parameter:
Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset [nT] : +0.0000000 +0.0000000 +0.0000000

Quality of Input Data:

Mean Temperature (T): +17.304 [deg C]

Mean stddev xp [nT]:+0.177 yp [nT]1:+0.215 zp [nT]:+0.134 T [C]:+0.054

Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)

Parameter “1[1] ~2[nT"~-1] ~3[nT"~-2] ~4[nT"~-3] ~5[nT"~-4]
mi,1 1.09491  —mmmmmmm mmmmmmem e
mi,?2 -1.36999e-003  —-======  ——m—mmmm meeeeeen o
mi,3 1.04712e-002  ——=—==-=  —mmmmmmm mmmmmmem oo
m2,1 1.05283e-003  ==m=====  mmmmmmem mmmmmeem e
m2,2 1.09188  ——-==-===  mmmmemem e
m2,3 -1.15422¢-008  ——--—=-=  —mmmmmmm —mmmmeo
m3,1 -8.466386-003 ~ -—---—=-=  =———=mmm= —eeee
m3,2 1.57742e-003  ========  mmmmmmmm —mmmeeee
m3,3 1.09154  ——-=m===  mmmmemem e

~0[nT] Tx[C~-1] Tz[C~-1]
Xxp 0 —mmmmm== mmmmmmm= mmmmmmem mmmeeeo
y ~  TTTTTTTS TTTTTTTS TTTTTTTS o TTTETTES
zp  mmmm=m== mmmemmem mmmmmmee e

Calculation based on linear parameters m~1 of M~™-1:

Sensor parameter:

Alignment [deg,’,’’] x,y: 90 1’ 1.2 x,z: 89 53’47.6 y,z: 89 58’41.5

Sensitivity [1] x: 1.094960015 y: 1.091877940 z: 1.091578417

Static Setup xf yE zf
xp [deg,’,’’] 0 33’15.6 89 55°38.3 90 32°58.3
yp [deg,’,?’] 90 3’16.6 0 4’55.0 89 56°20.0
zp [deg,’,?’] 89 33724.8 90 4°55.9 027’ 2.4

Separation of M"-1 = R"-10"-15"-1

Sensitivity (87-1): Orthogonality (0°-1):

1.09496 0.00000 0.00000 1.00000 -2.971e-004 1.805e-003
0.00000 1.09188 0.00000 0.00000 9.999e-001 3.810e-004
0.00000 0.00000 1.09158 0.00000 0.00000 9.999e-001

Rotation (R™-1):
9.999e-001 9.688e-004 7.787e-003 Rot. about X axis:- 0 4’57.5
9.615e-004 9.999e-001 -1.440e-003 Rot. about Y axis: 0 26’34.8

-7.732e-003 -1.434e-003 9.999e-001 Rot. about Z axis:- 0 3’18.3

Determinant (R"-1): 9.999e-001

Quality of Fit: Xp Yp Zp

Residual Min [nT]: -5.665e-01 -5.865e-01 -4.825e-01

Max [nT]: +3.037e-01 +3.292e-01 +3.927e-01
Mean [nT]: -6.768e-02 -1.106e-01 -1.005e-01
Std [nT]: +1.314e-01 +1.596e-01 +1.334e-01

3.2.1.3.2 Second Measurement

Summary Sheet (Global Mode)

Program : kalt.exe Version 4.00
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Input files : o:\fgm\a\ROS\DPUFM\SFS\IB\S\D04-21\MSIS003.aut

Comment : ROS DPU-FM SEN-FS-IB SPHERE
Date 1 21/04
Time : 01:41:51 - 05:33:16

Facility Parameter:

Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset [nT] : +0.0000000 +0.0000000 +0.0000000

Quality of Input Data:
Mean Temperature (T): +17.112 [deg C]
Mean stddev xp [nT]:+0.176  yp [nT]:+0.209 zp [nT]:+0.136 T [C]:+0.042

Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)

Parameter ~1[1] ~2[nT"-1] ~3[nT"-2] ~4[nT~-3] “5[nT"-4]
mi,1 1.09492 W ——m———m= e e
mi,2 -1.36266e-003  ————====  —mmm———m e
mi,3 1.04676e-002  ———=====  —mmmmm—m e
m2,1 1.04927e-003  -——-—-————=  ————————  —m————
m2,2 1.09188  —=—====== e e
m2,3 -1.17056e-003  --===--= = ———=—--=  —m—m—m—m e
m3,1 -8.45355e-003 ~ -—--——=-=  =———=mmm= meeeeeen e
m3,2 1.58417e-003  ———===== —mmmmmem e e
m3,3 1.09155  ———————= e mmm——— e
~0[nT] Tx[C~-1] Ty[C~-1] Tz[C~-1]
Xxp 0 mmmmmmm= mmmemmem mmmmmmem memeeeeo
yp ~ TTTTTmms SEESSSeS SEESmsms s Smmmmees
zp  mmmm==== mmmmmeem mmmmmeem e

Calculation based on linear parameters m~1 of M~™-1:

Sensor parameter:

Alignment [deg,’,’’] x,y: 90 1’ 0.6 x,z: 89 53’45.9 y,z: 89 58’43.3
Sensitivity [1] x: 1.094968191 y: 1.091877306 z: 1.091580961
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Static Setup xf yf zf
xp [deg,’,?’] 0 33’14.7 89 55’39.7 90 32’57.6
yp [deg,’,?’] 90 3’15.9 0 4’56.9 89 56’16.9
zp [deg,”,’’] 89 33°27.2 90 4°57.2 027 0.2
Separation of M"-1 = R"-10"-15"-1
Sensitivity (87-1): Orthogonality (0°-1):
1.09497 0.00000 0.00000 1.00000 -2.937e-004 1.813e-003
0.00000 1.09188 0.00000 0.00000 9.999e-001 3.723e-004
0.00000 0.00000 1.09158 0.00000 0.00000 9.999e-001
Rotation (R"-1):
9.999e-001 9.654e-004 7.776e-003 Rot. about X axis:- 0 4’58.8
9.582e-004 9.999e-001 -1.446e-003 Rot. about Y axis: 0 26’32.4
-7.720e-003 -1.441e-003 9.999e-001 Rot. about Z axis:- 0 3’17.6
Determinant (R™-1): 9.999e-001
Quality of Fit: Xp Yp Zp
Residual Min [nT]: -4.278e-01 -6.881e-01 -5.770e-01
Max [nT]: +3.011e-01 +3.726e-01 +2.259e-01
Mean [nT]: -2.373e-02 =-1.570e-01 =-9.674e-02
Std [nT]: +1.125e-01 +1.720e-01 +1.440e-01
MSIS003.aut ROS_HM, txt
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3.2.1.4 Calibration on a Sphere

3.2.1.4.1

Summary Sheet (Global Mode)

First Measurement
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Program
Input files
Comment
Date

Time
Facility Pa:
Alignment M

0ffset [nT

Quality of

: kalt.exe Version 4.00
: o:\fgm\a\ROS\DPUFM\SFS\IB\S\D04-20\MSIS002.aut
: ROS DPU-FM SEN-FS-IB SPHERE

1 20/04

: 19:36:47 - 00:07:10

rameter:

at.: +0.0000000 +1.0000000
-1.0000000 +0.0000000
+0.0000000 +0.0000000
] : +0.0000000 +0.0000000

Input Data:

Mean Temperature (T): +17.218 [deg C]

Mean stddev
Transfer Fu

Parameter
mi,1
mi,2
mi,3
m2,1
m2,2
m2,3
m3,1
m3,2
m3,3

xp
yp
zZp

xp [nT]:+0.180 yp [nT]:+0.212

+0.0000000
+0.0000000
+1.0000000
+0.0000000

zp [nT]:+0.139 T [C]:+0.044

nction Matrix (M~(-1)) Probe (p) -> Facility (f)

~1[1] ~2[nT~-1]

1.09491 -—==
-1.36752e-003 -—==
1.04676e-002 -—==
1.05552e-003 -—==
1.09188 -—==
-1.16190e-003 -—==
-8.45885e-003 -—=-
1.58406e-003 -—==
1.09154 -—--

~0[nT] Tx[C~-1]

~3[nT"-2]

Calculation based on linear parameters m~1 of M™-1:
Sensor parameter:

Alignment [

deg,’,’’] x,y: 90

12 0.3 «x,z: 89 53’46

y: 1.091877854

yf

89 55’38.8
0 4’56.4
90 4°57.2

~4[nT"~-3]

.9 y,z: 89 58’41.7
z: 1.091573476

zf

90 32’57.6
89 56°18.5
027’ 1.2

Orthogonality (D°-1):

Sensitivity [1] x: 1.094961007
Static Setup xf
xp [deg,’,’’] 0 33’14.8
yp [deg,’,’’] 90 3'17.1
zp [deg,’,?’] 89 33’26.2
Separation of M"-1 = R"-10"-15"-1
Sensitivity (S°-1):
1.09496 0.00000 0.00000
0.00000 1.09188 0.00000
0.00000 0.00000 1.09157
Rotation (R™-1):
9.999e-001 9.712e-004 7.781e-003 Rot.
9.639e-004 9.999e-001 -1.446e-003 Rot.
-7.725e-003 -1.441e-003 9.999e-001 Rot.
Determinant (R™-1): 9.999e-001
Quality of Fit: Xp Yp
Residual Min [nT]: -7.250e-01 -5.489e-01
Max [nT]: +2.892e-01 +4.127e-01
Mean [nT]: -9.540e-02 -9.515e-02
Std [nT]: +1.475e-01 +1.745e-01

3.2.1.4.2 Second Measurement

1.00000 -2.92
0.00000 9.99
0.00000 0

about X axis:-
about Y axis:
about Z axis:-

Zp
-7.049e-01
+5.542e-01
-9.981e-02
+1.521e-01

4e-004 1.808e-003
9e-001 3.801e-004
.00000 9.999e-001

0 4°68.7
0 26733.4
0 3’18.8
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Summary Sheet (Global Mode)
Program : kalt.exe Version 4.00
Input files : o:\fgm\a\ROS\DPUFM\SFS\IB\S\D04-21\MSIS004.aut
Comment : ROS DPU-FM SEN-FS-IB SPHERE
Date : 21/04
Time : 05:35:31 - 10:05:58

Facility Parameter:

Alignment Mat.: +0.0000000 +1.0000000 +0.0000000
-1.0000000 +0.0000000 +0.0000000
+0.0000000 +0.0000000 +1.0000000

Offset [nT] : +0.0000000 +0.0000000 +0.0000000

Quality of Input Data:
Mean Temperature (T): +17.106 [deg C]
Mean stddev xp [nT]:+0.177 yp [nT]:+0.191 zp [nT]:+0.135 T [C]:+0.056

Transfer Function Matrix (M~(-1)) Probe (p) -> Facility (f)

Parameter ~1[1] ~2[nT"-1] ~3[nT"-2] ~4[nT~-3] ~5[nT~-4]
mi,1 1.09492  ——-=m===  —mmmeeem —eeeeen o
mi,2 -1.36533e-003  --===--= = —————--=  —mmm—mem e
mi,3 1.04645e-002 ~ --====-=  ——=mm=mm mmmeeee e
m2,1 1.04532e-003  —-—-=--=  —mmmmmm= mmmmmmem o
m2,2 1.09188  ——=-====  —mmmmmmm —meeeeee e
m2,3 -1.16844€-008  