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Identification and full control of high-dimensional quantum many body system
under limited access
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We have found that even if the direct access is restricted to a small
subsystem (S) and the pre-knowledge on the entire system is severely limited, there is a possible
method to identify the hamiltonian H_iSE} that governs the global system dynamics. In addition, we
have clarified there could be "equivalence classes”, each of which contains infinitely many distinct

sets of the system hamiltonian and the state that should give identical observable effect on S.
We then have further studied the fundamental structures of the dynamical Lie algebra and the Hilbert
space under the condition of restricted direct access. It turned out that there is a clear
distinction between the cases of d_S=2 and d_S=>3, where d_S is the dimension of the accessible
subsystem S. While the algebra is always su(*) in subspaces when d_S=>3, it is not necessarily the
case when d_S=2. The structure we revealed clearly explains the nature of the equivalence class in
terms of controllability and observability.
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