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Topological analyses of hadron-quark transition by persistent homology
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Using the persistent homology method, topological properties of hadron-quark

transition was studied. It is well known that hadrons (baryons and mesons) consist of quarks and
anti-quarks. At high temperature and/or high density, transitions from hadrons to quark matter are
expected to occur. In principle, this phenomenon is described by Quantum chromodynamics (QCD) which
is the basic theory of strong interaction. However, at high temperature, this transition is smooth
crossover and it is difficult to distinguish quark phase from hadron phase. In this research,
topology of the data obtained by using the simulations of QCD and its effective theory was analyzed
by using the persistent homology analyses. It was shown that quark phases can be distinguished from
hadron phase by the persistent homology analyses.
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