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Exact calculation of quantum dynamics using mathematical methods of integrable
systems
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Exact calculation of the time evolution of physical quantities in
interacting quantum many-body systems is notoriously difficult. To address this challenge, we have
analyzed the exact dynamics of the spin-1/2 Heisenberg XXZ model. In this study, we focus on the
open-boundary XXZ model and investigate the dynamics of its edge spin auto-correlation function. We
study the structure of the solutions of Bethe equations for Tfinite systems, and for the first time,

we elucidate the structure of string solutions in the ground state and low-lying excited states,
revealing their Bethe quantum numbers. Building on these results, we successfully derive the
dynamics of the auto-correlation function using the determinant formula for the form factor via the

form factor expansion method.
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