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Principle of the ASM vector
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Real time analysis of the
scalar output
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* Three perpendicular coils generate periodic magnetic fields with known
amplitudes (~ 50 nT) and three different known (and adjustable) frequencies
beyond 1 Hz (7.92 Hz, 10.98 Hz and 12.97 Hz) .

* Real time analysis (with 250 Hz sampling rate) of the scalar field measured
by the (scalar) sensor makes it possible to measure the scalar field at 1 Hz
(with nominal performance) together with all field components along the three
coll axis.

*+ Some calibration is needed to scale the response to the three sets of coils
and take into account the non-orthogonality of the three axes, the thermal
impact and the position of the rotating sensor within the instrument (CCDB
parameters).

Jean-Michel Léger?, Thomas Jager?, Francois Bertrand?, Axel Boness?,

Isabelle Fratter?

(1) Equipe de Géomagnetisme, Institut de Physique du Globe de Paris (IPGP), France (2) CEA-Leti Grenoble, France, (3) Centre National d'Etudes Spaciales (CNES), Toulouse, France (4) Observatorio Geofisico central, Instituto Geografico Nacional (IGN), Spain

* Now at University of Colorado, Boulder, USA

Summary

Swarrm's Absolute Scalar Magnetometers experimental vector field measurements: first =
conclusions from comparisons with preliminary nominal Swarm Level1b vector data
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~ The ASMV-L1A data are generated via a dedicated software. The inputs
required by the software to produce 1 day of data are:

L1A data production

v The Level-0 (LO) raw data
v The auxiliary files with the stray fields measurements

v The calibration parameters (CCDB). For each day a different CCDB is
used. Each CCDB is built using three consecutive days data (the day of
interest, the day before and the day after).

v The nominal Swarm Level-1B (L1B) data (for auxiliary information

This chain produces both scalar (F,,) and vector field (B, ) values in the ASM
(coils) reference frame at instrument times t, _ with 1 Hz sampling rate.

~ The L1A data are then synchronized at UTC time using a cubic spline
interpolation. The estimated error on the interpolation is ~ 0.01 nT.

In this Poster are presented the results obtained using the LO files v.2.0 and
L1B files v.7.0. One day (January 11, 2014) residuals for the synchronized
ASMV-L1A data of satellite Alpha are displayed below.
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Swarm’s Absolute Scalar Magnetometers (ASM) provide absolute scalar measurements of the magnetic field with high accuracy and stability on the A com ment on AS MV OUtIierS
three satellites of the mission. In addition, and on an experimental basis, these ASM instruments can simultaneously provide vector field
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ASMV - VFM alignment stability

~ The recovered rigid rotation between the ASMV and VFM reference frames can be characterized by an angle 6 and a unit vector u.

+~ Both quantities are evaluated on a day by day basis.

~ For all satellites u is quasi-coincident with the z-axis of the VFM frame and constant over the four months; the behaviour of 0 is

displayed in the three figures below.
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+~ Note the good overall stability, consistent with the residuals shown in panel
~ Note also the greater uncertainty on Charlie (consistent with the greater residuals in panel@ ).

=~ Note, finally, the possible existence of a slow long-term drift.
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-~ After commissioning and improvements in calibration procedures, the vector
components of the ASM experimental vector mode in the ASM frame of
reference are now close to their expected data quality (except for satellite
Charlie).

Conclusions and Perspectives

=~ Alignment of these ASMV vector data with the nominal L1B (VFM) data
reveals a very good mechanical stability between the two ASM and VFM
instrument frames.

~ As a result, a good mechanical stability is also to be expected between the
ASM and the star tracker assembly (STR),

- ASMV components in the North East Center (NEC) reference frame could
thus be derived jointly with a field model (to produce ASMV L1B NEC data
independent from the nominal L1B NEC data).

-~ There is also still room for further improvement in the ASMV data quality.
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