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Summary (3) ASMV data production (4)  The Sun dependent perturbation model (ref. [2])
ASM-CCDB Scalar residuals R, .~ appear to be correlated with the relative position of the Sun with respect to the Y Refe rences
Swarm’s Absolute Magnetometers (ASM) provide scalar measurements of . o Calibration satellite. n [1] GP515A-3698: In Flight
ic fi i i ili . - Parameters. ibrati i
EEA%GC()N::E rgﬁ;;ﬁlg Sv;]/![teh”igg Zf?ﬁgur;?scg/ioind stability on the ALPHA, Level-0 (Lo)  Auxiliary files Nominal CCDB are built daily This suggests that the magnetic perturbation responsible for R _ could be a function of the solar 1 - Z?)“St;rﬁ'gn S(cj;];le;[pe Mz)éaeertlcr)nrr?g’:::
raw data with stray flelctzls Level-1B (L1B) using 3 consecutive angles 8 and ¢ defined with respect to the VFM frame of reference (see the figure on the right). aaer el o e e Sy
These measurements are used to produce the (nominal 1 Hz) Level1B | | (MESSUIEMEES = data days data (the day _ o | - . Satellites, Jager, T. et al.
scalar data and calibrate the (nomina| 1 Hz) Level1B vector data provided —_— = = _ X - _ of interest, the day SU.Ch a perturbatlop Can then be modelled t_hroug.h a recalibration of the dedicated L1B dataset, | -
by the Vector Field Magnetometer (VFM, located some distance away before and using standard calibration parameters and including a solar dependent vector b__(8,9) offset up to o [2] Lesur, V., Rother, M. and
along the boom on which both instruments are installed). the day after). degree and order 30 in (6,¢) coordinates (13 calibration parameters and ~ 3000 solar-dependent ¥ Michaelis, |. (2014), Swarm-A
Poster: 6P51A-3698 parameters for b, _(6,9)). ASM/VFM differences, the Sun
The very same ASM instruments, however, can also provide independent 10- - — : - - —— S This recalibration is a success on two dependence hypothesis. Swarm
vector field measurements, which can next be used for comparison with — e N e _ . - S accounts - data quality workshop, 2-5
the nominal Level1B vector data for quality crosschecks, possible detection / 6 ' December 2014, GFZ, Potsdam,
of undesired satellite signals, and assessment of the stability of the " 1.Dedicated software “ 1. b,_(6,9) takes significant values only when Germany
mechanical link between both instruments on each satellite. a - |
. s the Sun is in view
Here, we report on the lessons learnt from such comparisons, focusing on S = , , _
the issues raised by systematic time-varying differences observed in the — ASMV-L1A data a _ 2. The new scalar.r_e3|dual 'S con3|derably_
nominal L1B data between the modulus of the vector data and the scalar F.. B1AA$NI att - ' ' - : - . redu_ced and stabilized. Tr_ns can be seen in Contacts : brocco@ipgp fr
data, testifying for some local perturbations of the field measured. in the ASM reference frame = SWARM-Alpha . = - the.flgure .OF‘.”‘e let, showm_g e ' . '
. : | | reS|dyaIs_lnltle}IIy observed (in black) and after gh@lpgp.fr
Note that all plots shown here are for the SWARM satellite ALPHA. * * - o o S epes - - o recalibration (in red).
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- % Synchronization algorithm (5) Validation of the Sun perturbation model using experimental ASMV data
@ SW ARM Mag netOmete rs A Comparison are being done with respect to the original dedicated L1B dataset (B, ) as well as with respect to the corrected (recalibrated, see box @ ) L1B dataset (B, ___).
S In each case the ASMV data are first aligned with respect to the VFM reference frame, using the corresponding L1B dataset (Step 3 in box @)
Each of the three Swarm Satellites carries two magnetometers: Pl B1A asm 8t e VEM-ASMV : : : - - :
in the ASM reference frame - vector residuals can then be computed in the VFM reference frame (with respect to the original and corrected L1B datasets respectively):
SRS . S \7 R1 Bj BASM1BJ B1B,j and R1BCorr,j - BASM1B,j - B1BCorr,j where j=x,y,z
- _ E Of greatest interest are the Field-aligned (R”) and Field-perpendicular (R,) components of these vector residuals:
| Rotatigﬁ?c!?hnen:/anl\sl ?Ie?cgfe'tnhcrg f.rame \f/ = By design of the perturbation model, R | Cort| must be much reduced comparedto R _ |
The best rotation R(c.p.y) from the s> In contrast reduction of R compared toR__ is a test.
Veiher feld Vogetumetes  Comrse Larth & Sam v S Kot s ~ ASMto the VFM frame is computed day per day |
1. The ASM i bsolut | t ter that id bsolut di Dy mmlcszzm%tgel x function — Below we plot R1B” and R1BJ_ before (continuous line) and after (dotted line) applying the Sun perturbation model, for satellite ALPHA andfor 5 representative days,
. The is an absolute scalar magnetometer that provides absolute recordings efined below : _
of the Field (hominal L1B scalar data), but can also provide experimental S — between December 2013 and August 2014. In all figures:
ASMV vector data ( Poster: GP51A-3698, ref.[1]) — a’ N — The average curves (over 14 complete orbits) of the low-pass filtered (5 mHz) residuals are plotted as a function of the the time elapsed since descending from the North
- Pole. Also shown in green is the geographical latitude.
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_ _ _ _ N 1- | ) ASMV-L1B data — We distinguish between day (fully lighted, red & orange) and night (dark, blue & cyan) segments of the orbit. Sun illumination of the satellite has been estimated from the
2. The VFM is a flux-gate magnetometer that provides vector readings of the Field V= Z Byry, — R(e, 8,7) | = Busu, F B at t Sun and satellite relative positions, updated every seconds.
but needs to be calibrated using the ASM scalar data, to provide calibrated P | ‘ 1B’ ~ 1B, ASM uTC o 0
vector Field data (nomina] L1B vector data) Z in the VFM reference December 2].St, 2013 LT :12h00-24h00 g February 21St, 2014 LT : 07h00-19h00 s Apl‘il 2].St, 2014 LT :01h00-13h00
frame 5 ! i
In what follows, we focus on comparisons between 1 Hz nominal L1B Vector data, o ' ;
nominal L1B scalar data and experimental ASMV data. R
@ The scalar residual issue Conclusions and PerspeCtlveS )
Initial production of 1 Hz nominal L1B vector data (B, ) revealed that despite the ~ 1 Hz experimental ASMV vector data can be used for comparison with e e I
calibration process, the so-called scalar residuals : 1 Hz nominal vector data : June 21, 2014 LT : 08h00-20h00 ---. CorrectedR_,, Day Side
= |IB.||-F < Such comparisons bring useful information for L1B data quality : - - -- ComectedR,,,, Night Side
1B 1B assessment ‘ —  OriginalR__,, Day Side
- - i anifi i T (. N DI 5 2 ey BT £ £ s ____ Original R, Night Sid
(where F__ is the 1 Hz nominal L1B scalar measurement) could display significant ~ In particular, they make it possible to confirm the relevance of the Sun o . i R . o i : - P e MRS
non-zero variations, suggesting the possible presence of a perturbation source close dependent perturbation model of Lesur et al. [2]. " ’ Corrected R, , Day Side
to the VFM instrument. ) Corrected R, Night Side
-~ Additional systematic differences seen between the experimental ‘ - e
To investigate the issue, a dedicated L1B dataset was released, calibrated using a ASMV vector data and the nominal L1B vector data are currently under Original R , Day Side
single set of calibration parameters (common to all data). investigation, and are expected to bring additional information about the 066 R DU S5 S0l o oo G s 5060 e _ Original R, Night Side
ASM and VFM instruments as well as the boom linking them. . : . .
This is the L1B dataset we use here for both scalar residuals investigation and et v M - Ascanbe seen, notonly R . (as expected) butalso R, are reduced by the correction. In the latter case, the variance reduction (over all orbits) decreases from
comparison with the 1 Hz experimental ASMV data. o, = 4.4 nT to o, =31nT.
-~ Note, however, that systematic disagreements are still detected, particularly at + 20/30 Latitudes.
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