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We aimed to understand the true picture of black holes is from the quantum
dynamics of matter and gravity. First, by taking into account the evaporating nature and solving the
semi-classical Einstein equations in a non-perturbative manner for Planck®s constant, it was shown

that a large pressure is generated by the vacuum quantum fluctuations induced with the strong
curvatures of a collapsing matter, to form a dense object without a horizon. This can be considered
as a black hole. Next, various perturbative quantum effects on a classical black hole with a horizon
were investigated from the viewpoint of effective field theory, and it was shown that the
conventional horizon picture is inconsistent. Then, a thermodynamic effective description of the
time evolution of quantum many-body systems was constructed, where entropy is characterized by
symmetry in quantum theory.
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