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We optimized the parameters related to the coupling constants and effective

ranges of the interactions between quarks to satisfy the constraints at high densities obtained
from current astronomical observations and nuclear experiments to derive the equation of state for
high-density matter. Our approach necessitated repeated molecular dynamics calculations, which
resulted in significant computational costs. Due to this challenge, we had to extend the planned
research period by one year. Nonetheless, we succeeded in deriving an equation of state for
high-density matter that satisfies all constraints imposed by current astronomical observations and
nuclear experiments. Within the current framework, our results indicate that the hadron phase
transitions into the quark phase through a crossover.
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