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Introduction

The vector mode of ASM magnetometer will make it possible to carry
on comparisons with the nominal VFM magnetometers on each
satellite. For this to be possible, one must align both intruments with
respect to each other. Here we describe the method that can used for
doing this alignment. We present results based on simulations and
assess the possibility of detecting boom perturbations.

The ASM magnetometer

The Absolute Scalar Magnetometer (ASM) developed by CEA-LETI is
an “He optically pumped magnetometer, which shall provide absolute
scalar measurements of the magnetic field with high accuracy and
stability. On an experimental basis, the ASM will also be able to
operate as a vector field magnetometer.

The alignment problem

This process consists in finding the most accurate way to geometrically

relate the VFM and ASM frames, when the same natural field is

simultaneously measured in both frames. This geometrical link is
described by the Euler Angles.

Defining rotation among frames
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For our testing purposes, we choose the following values, for the Euler angles due
to the misalignment between the VFM and ASM

(n-.. =-5.5" )

By = 4.49°

= 3.75°
Recovering the Euler angles

Non-linear function of the Euler angles
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Regularized least squares approach

In about 12 minutes we get an accuracy on the relevant angles better than 1 arcsec and on all three components of magnetic field better than 0,1nT

Assessing the time needed to recover the Euler angles in orbit

Results
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Influence of satellite location along the orbits
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The difference between the recovered and expected angles is small, but there are points where this difference is higher, reaching

Absolute difference alpha in logscale (arcsec)

values up to 200 arcsec in the alpha and gamma angles.

Absolute difference beta in logscale (arcsec)

The higher values for the deviation are localized in the South Atlantic region

Study of the anomaly

Absolute difference gamma in logscale {arcsec)

The anomaly is localized in a region where there is an invariance of the declination and inclination attached

dB

to a low field strength, so that variations <7 seens by the magnetometers are almost aligned with B

(@ close to 0), preventing an accurate recovery of Euler angles.

Can boom distortions be detected?
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Conclusions

The alignment process is effective because the difference between the recovered and expected Euler angles is not too large.
The highest variations are of the order of 1000 arcsec and these are located in the south atlantic region where we found that the
invariance of the declination and inclination attached to a low field strength affects the alignment process

In addition, boom distortions can be detected.
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