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We have investigated the finite-density regime of 2-color QCD using lattice
simulations and discovered new phenomena in the finite-temperature regime of QCD-tlike theories. We
focused on the challenging region of low-temperature and high-density and first examined its phase
diagram. As the density increases, we found the existence of the hadron phase, hadronic-matter
phase, and superfluid phase. Within the superfluid phase, we also identified the presence of the
Bose-Einstein condensate phase and the BCS phase. Furthermore, by using the gradient flow method, we

explored the topological charge and obtained novel results indicating a relatively large
topological susceptibility even in high-density regions. Furthermore, we investigated the density
dependence of thermodynamic quantities such as ener?y and pressure, revealing a new finding that the
speed of sound exceeds the value of the conformal limit (c/sqrt(3)) in the BCS phase.
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