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Unified approach to the quantum phase transitions in high-density QCD and ultracold
atoms
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Exotic phenomena such as the transition to quark matter and the meson condensation
may occur in high density matter realized inside the neutron stars. In the present study, researchers in
hadronic physics and atomic Ehysics work together and investigate (1) the classification of the QCD phas

es, (2) strongly coupled quark matter and the neutron star structure, (3) lattice QCD simulations of the m
ulti-baryon systems, and (4) quantum phenomena in cold atomic gasses. We have found that novel effect of t
he hadron-quark crossover to the mass of neutron stars, and also a possibility of simulating the meson con
densation in dense hadronic matter by using cold atoms/molecules in the laboratory.
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