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Proposal for realizing quantum gravity by means of the holographic principle and
an optical lattice loaded with ultracold gases
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It is conjectured that investigating the temperature dependence of the
guantum Lyapunov exponent, which characterizes the chaotic nature of quantum dynamics, is useful for
judging whether or not a quantum many-body system is a holographically dual to a quantum gravity
system. In this study, we have improved the numerical efficiency of methods based on the use of
matrix product states for computing quantum many-body systems at finite temperatures. Moreover, we
have proposed a way for creating quantum-degenerate gases at negative absolute temperatures with a
geometric frustration, which may be used for realizing a Fermi gas on a flat band that is
conjectured to be dual to a quantum gravity system.
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