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In order to provide deeper understanding of QCD system at finite
temperatures and densities, such as quark-gluon plasma phase, study of ultra-relativistic heavy-ion
collision physics has been globally underway. In this project, as fundamental and important problems

in this research area, we Investigate the following four related subjects: particle production from
the strong gluon field at early stage of the collisions, photon production mechanism in
hadronization stage from the plasma, fluctuation observables related to the QCD critical point, and
the field-complexification approach to the sign problem of finite density QCD.
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