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On-line State Estimation of One-qubit System

TANG Ya-Ru' CONG Shuang! YANG Jing-Bei*

Abstract For a stochastic open quantum system with decoherence effect and measurement feedback random noise, the
continuous weak measurement is used to obtain state information on the line to realize the online estimation of quantum
state. The Pauli matrix is used to construct the initial measurement operator, and online time-varying measurement
operator is derived. The compressed sensing theory is used to reduce the number of measurements. The least squares
optimization algorithm is used to reconstruct the state of the quantum density matrix in free evolution, and the whole
process of online estimation of quantum state is derived. The proposed online estimation scheme of quantum state is
carried out on the one-qubit system. The numerical simulation results show that under the condition of satisfying the
compressed sensing theory, the quantum density matrix estimation of high-precision online of one-qubit can be achieved
only after 2 measurements of continuous weak measurement.
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