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Pointing control of extreme ultraviolet spectroscope onboard the SPRINT-A satellite
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SPRINT-A is an earth-orbiting EUV spectroscopic mission being developed by ISAS/JAXA and will be launch on August
2013. Primary science targets are plasma dynamics in Jupiter’s inner magnetosphere and atmospheric escape from Venus and
Mars. Pointing control of extreme ultraviolet spectroscope (EXCEED) onboard the satellite is one of key issues of this mission.
Scientific requirement for spatial resolution is 10-arcsec to derive radial structure of Io plasma torus (IPT) and detect plasma
emissions from ionosphere, exosphere and tail separately (for Venus and Mars). However, change of alignment between the
satellite bus and the telescope could be caused by the changing thermal inputs from the Sun and Earth to the satellite. The pointing
displacement due to the misalignment is larger than 10-arcsec. In this mission, a target guide camera is used to compensate the
displacement. The camera is designed to capture a part of a target planet disk whose light is reflected from the front side of the
slit. Mission data processor (MDP) acquires the image every 3 seconds, calculates the centroid position of the disk on the image,
and sends it to the attitude control system. The attitude control system keeps the centroid on an uplinked position with accuracy
less than 10 arc-second. To test the algorithm, a small pinhole image was taken by the guide camera with the flight-model optics.
The designed algorithm has been confirmed to work well and the stability of the centroid position was confirmed to be less than
0.3 arc-second. The centroid position derived onboard the satellite will be downlinked to the ground. The guide camera image
will also be downlinked in 2 min/image in normal operation (15 sec/ image at a maximum). These data could be used to confirm
the stability of the pointing control and further correct position of EUV photons before the integration. After the launch, MDP
and the guide camera will turn on soon and take actual images of Jupiter and Venus to optimize parameters for image processing
and centroid calculation. In the presentation, the designed algorithm and result of initial operation of the camera will be shown.


