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In quantum information processing, the control of spin systems is essential.

In particular, error correction requires measurement-based feedback control, and the quantum state
must be properly estimated from the measurement outcomes. Besides, this needs real time processing,
and cannot be done in practice if the spin system becomes large. Therefore, decentralized
processing is also important.

In this study, we extend the concept of mean-field games, which are large-scale non-cooperative
games in classical systems, to quantum systems and introduce a mean-field quantum filter to realize
distributed processing. Although this application is limited to specific quantum systems, it can
approximate very large dimensional problems to very low order problems.
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