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Random and Linearity Errors of
the Ultra Fine Sun Sensor (Breadboard Model) for SOLAR-C
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ABSTRACT

The SOLAR-C satellite, which key scientific performance is to observe the Sun with high spatial resolution, is
required to have high-pointing body control and its achievement highly depends on the performance of the Ultra
Fine Sun Sensor (UFSS). This article reports the evaluation results of random error and linearity error acquired
with a breadboard model of UFSS. The random error was evaluated to be less than 0.3"( 0 ), which is within the
goal accuracy for the random error. Regarding the linearity error, the initial model showed a steep change at some
locations along the sensitivity direction, which may prevent the goal accuracy for the linearity [Less than 2 (p-p)
for 1 deg x 1 deg field of view] from being achieved even after adapting a linearity error correction. The shapes of
the output waveform suggested that this steep change was caused by dust/scratches on the CCD cover glass,
indicating the importance of contamination control in the manufacturing. After identifying the locations of dusts
on the CCD cover glass and cleaning them, the steep change in linearity error was reduced. This improvement is a
great step toward the achievement of the goal accuracy for the linearity with the correction.
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UFSS Z Sensor Before Cleaning (p-p=14.6")
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UFSS X Sensor Before Cleaning (p-p=12.0")

UFSS X Sensor Before Cleaning (p-p=35.1")
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