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Two-dimensional tensor-network study of real-time dynamics in quantum many-body
systems
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In this study, we computed the real-time dynamics of two-dimensional quantum
systems, which are challenging for conventional numerical methods, using the tensor network method
based on the projected entangled pair state (PEPS). Focusing on the quench dynamics of quantum
many-body systems achievable in experiments with ultracold atoms in optical lattices, we calculated
the time and distance dependence of correlation functions in various systems, providing valuable
reference data for future experiments. We also extensively investigated the interaction dependence
of the group velocity of correlation propagation to examine the upper bounds of quantum information
propagation speed, Lieb-Robinson bounds, whose exact values are unknown in quantum many-body systems
for more than one spatial dimension in general.
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