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Abstract:

This paper presents the analysis results for the on-orbit performance of a solar array paddle of the
X-ray astronomy satellite Suzaku. Suzaku, formerly known as ASTRO-EII, is an X-ray astronomy
satellite developed by Japan Aerospace Exploration Agency (JAXA) and has been successfully making
observations since its launch in July 2005. However, the current generated by its solar array was
confirmed to be gradually but continuously decreasing since the middle of 2011.

Consequently, we estimated the degradation of the solar array output to simulate the on-orbit
environment according to the JPL prediction method in the Solar Cell Radiation Handbook using the
relative damage coefficient (RDC) obtained in ground tests. The analysis results indicated that greater
on-orbit degradation of the solar cell occurred compared to the predicted performance degradation under
the space environment where Suzaku was exposed to the orbit. We considered that this difference in the
on-orbit data and analysis results could be attributed to (i) an increase in cell temperature or (ii) radiation
degradation due to solar flares.

The analysis results showed that the solar array operated at a lower current point in the constant
voltage region of I-V curve when the cell temperature was higher. The deterioration can be explained
under the assumption that the cell temperature rose up approximate 20°C higher than the nominal
operating temperature of 73°C 6 years after launch. On the other hand, it was found that the proton fluxes
observed by the GOES-13 satellite increased with frequent occurrences of solar flares since 2011, which
corresponded to when degradation of the Suzaku solar array performance was observed. The calculated
results showed good consistency with the on-orbit deterioration under the assumption that the solar cells
were irradiated with an equivalent 1-MeV electron fluence of 3.0 x 10'* particles/cm” for one year from 6
years after launch. At present, we are examining the equivalent fluence for its validity.
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L O R B R ER TR S L M FiE g% Table 1. Analysis conditions to predict solar array output
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on-orbit and calculated data due to a solar flare
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