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To reveal the physics behind the beginning, evolution, and composition of
the Universe, we need to compare accurate observational data and state-of-the-art theoretical model.
However, not only do the data contain statistical and systematic errors, but also the model often
contains errors. In our research, we have developed the new simulation tools and analysis methods to
quantify these errors and derive the accurate physics results form the observational data, such as

the cosmic microwave background (CMB), the distribution of galaxies, the gravitational lensing
effect, and the time variation of cosmological redshifts called the redshift drift. We can extract
more physics information from multiple data sets if we analyse them jointly rather than separately.
To this end, we have analysed the CMB, galaxy distribution, and lensing data jointly to measure the
distribution and evolution of hot gas in the Universe with unprecedented accuracy.
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