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This master’s thesis addresses two research themes related to MAXI (Monitor of All-sky X-ray Image),
an all-sky X-ray monitoring instrument mounted on the International Space Station (ISS), conducted as a
collaborative study with JAXA’s Institute of Space and Astronautical Science.

Space mission success depends not only on satellite development and launch, but equally on maintaining
observation accuracy and maximizing data utilization during orbital operations. This thesis enhances MAXI’s
scientific value by improving observation system accuracy (Part 1) and enabling effective data utilization (Part
2).

Part 1 investigates the attitude accuracy of the MAXI instrument. By analyzing attitude information
differences between MAXI and the ISS system, we quantified systematic fluctuations in observation accuracy
and derived insights for improving fundamental performance.

Part 2 develops an automated data processing system for MAXI observations. The MRLC (MAXI Real-
time automated Light Curve generation) system completely automates the process from data arrival to web
publication, enabling rapid provision of light curve data to researchers.

Although addressing different aspects of MAXI operations, both research themes work synergistically to
maximize the scientific value of MAXI observations. This integrated approach is expected to enhance the

scientific impact of the MAXI mission.
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This study investigates the temporal variation of the relative attitude between the Monitor of All-sky X-ray
Image (MAXI), mounted on the Kibo Exposed Facility of the International Space Station (ISS), and the
attitude provided by the ISS system. Because the ISS is a large and flexible structure, externally mounted
instruments such as MAXI can experience slight distortions or motions that lead to pointing differences, yet
the magnitude and timescales of these effects have not been well quantified.

Using data obtained from 2010 to 2017, we derived the attitude difference between MAXI and the ISS and
analyzed its periodicity and amplitude. By comparing these variations with external factors—including the
solar geometry, the Earth—-Moon distance, and operational conditions of the ISS—we examined the physical
origins of the detected modulations.

Two dominant timescales were identified: a short-term variation synchronized with the ISS’s orbital period
(92-min), and a long-term variation on 60-day scales that strongly correlates with the solar beta angle. Their
amplitudes were found to be on the order of 0.1°-0.3°. These results provide a quantitative characterization of
the relative attitude drift between MAXI and the ISS, offering information that can improve MAXTI’s attitude
determination and, more broadly, the calibration of other external ISS instruments. The correlation with
the solar beta angle further suggests that periodic thermal deformation of the ISS structure, driven by solar
heating and cooling, contributes to the long-term variation. This finding is expected to aid future studies of

ISS structural behavior and contribute to improved attitude control strategies for spaceborne instruments.
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This study presents the development of the MRLC (MAXI Real-time automated Light Curve generation)
system, a real-time automated light curve generation system using X-ray observation data from MAXI (Mon-
itor of All-sky X-ray Image). MAXI monitors time variability of high-energy celestial objects including black
holes and neutron stars. Conventional MAXI analysis systems require manual operation for on-demand anal-
ysis and limit public light curve updates to 6-hour intervals. This study overcomes these limitations by
implementing a completely automated system using mxpipeline as the unified analysis tool.

The MRLC system monitors auxiliary file arrivals to detect new data, determines analysis periods through
GTI files, judges observation availability from Veto-Carbon values, and identifies target objects via effective
area calculations. By executing mxpipeline only for observed objects, computational load is minimized. FITS-
format data is automatically converted to Parquet format, achieving high compression. An interactive Grafana
dashboard enables users to select target objects and view three-layer light curve panels (2-6 keV, 6-20 keV,
and spectral ratio) sharing a unified time axis.

This system is expected to significantly expand MAXI data utilization and improve the promptness of
reporting X-ray transient phenomena. By providing researchers immediate access to the latest light curve

data, this study contributes to maximizing the scientific achievements of the MAXI mission.
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