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• Motion of the LS generates an angular momentum → a de-pointing on the
spacecraft compensated by the motion of the FwS in the opposite direction.

- A gear ratio of 3 between the FwS and the LS is implemented to improve
the achievable resolution in the position of the LS and decrease by a factor
of 3 the inertia of the FwS with respect to that of the LS

• The residual de-pointing left after this corrective measure is mainly due to:

- The inertia mismatch between the LS and the FwS → Schenck machine to
measure moment of inertia down to an accuracy of 0.1% + adjustable
counterweights and choice of materials to minimize the thermal
expansions/contractions

- The gear backlash: the FwS angular momentum generated in the initial
stages of the RSU actuation not counter-balanced by the LS rotation until
the pinion of the FwS gets in contact with the LS gear → limit as much as
possible the spur gear backlash and shorten the initial uncompensated
motion of the FwS

- Static imbalance due to the offset of the center of gravity (CoG) of the
different RSU parts with respect to the main rotation axis → iterative
sequence of measurements and re-machining before assembly

RSU Challenges: depointing
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As the leaf occulting the science beam is relatively large, a significant
number of structural modes can be excited starting from 130 Hz
(first mode of the RSU @134 Hz) mainly due to the RSU stepper
motor and generate additional angular momenta:

• operated in micro-stepping mode and it is designed with a
large inductance, reducing the maximum speed achievable
by the motor but also smoothing the profile of the currents
passing through its windings.

• We are also studying different options for the motor
actuation profile and duration (between 8 and 15 s) in order
to further minimize the generation of any additional micro-
vibrations.

RSU Challenges: m-vibrations
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