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The Attitude Determination of the Sounding Rocket S-310-40th from the Digital-type
Fluxgate Magnetometer Data
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[1] Sokendai; [2] ISAS/IJAXA

We have developed a digital-type tri-axial fluxgate magnetometer onboard the sounding rocket S-310-40th as an experiment
model for the future space science missions. S-310-40th was launched at 23:48 (JST) on December 19, 2011 from the Uchinou
Space Center. The purpose of this sounding rocket experiment was the investigation of characteristics of the radio wave proj
agation in the ionospheric bottom region. The LF/MF radio receiver onboard S-310-40th measured intensities and propagatio
directions of the radio waves in the reference frame fixed to the rocket. The attitude and spin rate of the rocket can be determine
by the magnetometer data. In the presentation, we report the analysis result of the rocket attitude and spin rate.

The X and Y axes of the fluxgate sensor were roughly in the rocket spin plane. The Z-axis was roughly aligned with the spin
axis. The Z axis is not perfectly parallel or anti-parallel with the spin axis because of the mis-orthogonality of the sensor axes
and installation error of the sensor to the deck plate on the rocket. For the same reason the X and Y axes are not strictly in tt
spin axis. Observed magnetic variations in the X and Y components showed sinusoidal wave form with large amplitude (600C
nT - 30000 nT). The spin rate was determined by measuring the period of the sinusoidal waveform of X and Y component data
The spin rate decreased from 2.0 Hz to 0.7 Hz by the release of the yo-yo desppiner around 60 sec after the launch.

The rocket attitude is defined by two angles. One is the nadir angle which is derived from the horizon sensor data. The othe
is the angle @ between the spin axis and the geomagnetic field direction; it is the arctangent of the spin-axis field component
divided by the spin plane field intensity measured by the magnetometer. In the analysis, we assumed that the intensity and tt
direction of the geomagnetic field did not change for the spin period. First, by using the ground-calibration result and in-flight
data , we calculate the angle between the spin axis and the sensor Z axis as well as the angle between the spin plane and the se
X and Y axes. By using these angles, the measured magnetic field data were converted in the orthogonal coordinate, in which
axis is aligned with the spin axis and X/Y axes are in the spin plane. Second, the DC offset in the spin-axis field component wa:
calculated by the IGRF reference field.

The calculated ;g varied between 138 and 172 degrees during the 400 seconds rocket flight. We confirmed thatvdse a
determined within a required accuracy of 2.0 degrees.
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