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Abstract

The mechanism of thermalization in isolated quantum many-body systems has been ex-
tensively studied through quantum chaos and the eigenstate thermalization hypothesis. Re-
cently, the Krylov complexity has emerged as a powerful measure to characterize operator and
state dynamics, with features such as its growth, peak structure, and long-time saturation
linked to the chaotic behavior. In this work, we focus on the long-time regime of the Krylov
complexity in the one-dimensional transverse-field Ising model and numerically calculate the
finite-size scaling of its temporal fluctuations. Our results show that the long-time fluctua-
tions grow polynomially with the Krylov subspace dimension, while their relative magnitude
decreases, implying that fluctuations become negligible in the thermodynamic limit. We
also discuss how the magnitude of fluctuations constrains the peak structure of the Krylov
complexity, which acts as an order parameter for quantum chaotic-integrable transitions.
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