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“Operator Size Dynamics: Theory & Application”

Information scrambling has emerged as a cornerstone in understanding thermalization in closed
quantum systems. In such systems, the iitial information, while fully preserved under unitary
evolution, becomes scrambled—spreading from local physical observables into highly non-local ones.
This process ultimately leads to the quantum thermalization of simple operators over sufliciently
long timescales. In this talk, I will present our research on operator size dynamics, encompassing,
both the development of fundamental theories in closed and open quantum systems, as well as
applications in quantum algorithms, such as quantum neural networks and classical shadow

tomography.
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