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Describing of dynamics of a quantum system is an actual problem. Often the system is affected by
environmental degrees of freedom and the dynamics became complicated. In this case, the quantum
system is called open.
A quantum Markovian process is a special case of dynamics of an open quantum system. The dynamics
of Markovian semigroup process are given by [1, 2]:
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where ρS is the density matrix of the system S, H is the Hamiltonian, γij is the element of positive
definite matrix, Fi is the element of a complete orthonormal basis, N is dimension of a Hilbert space of
the system S.
In this work, we consider the scheme of the experiment, in which projecting measurements are performed over the quantum system sequentially at regular intervals. In the work, the approach of the
paper [3], that reconstructs the dynamics of the open quantum system via machine learning from the
known measurements, is being developed. The algorithm finds the Hamiltonian H and the matrix (γij )
of the equation (1) via likelihood maximization estimation. The numerical implementation of the algorithm uses the TensorFlow library, which allows to speed up the reconstruction of the dynamics via
parallelization of the calculations.
Let us consider the reconstruction of the quantum random telegraph noise model. In the model, the
subsystem S interacts with the environment B through the subsystem M . The dynamics of the subsystem
S is non-Markovian, but the composite subsystem S + M has the Markovian dynamics. The dynamics
are described by the master-equation [4]:
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where ρS+M is the density matrix of the composite subsystem S + M , HS is the hermitian operator
†
acting on the system S, σz = |0ih0| − |1ih1|, σ1+ = σ1−
= IS ⊗ |1ih0|.
The aforementioned algorithm allows us to restore the dynamics of the subsystem S. The density
matrix of the subsystem S is given by ρS = tr(ρS+M ). The mean components of the Bloch’s vector can
be found by hσi i = tr(σp
i ρS ). The length of the Bloch’s vector, that characterize a degree of a purity of
the state, equals |r| = hσx i2 + hσy i2 + hσz i2 . Mean components vs. time and length vs. time graphs
are presented in fig. 1.
The developed algorithm is able to restore the dynamics of the open quantum system via the set of
results of sequential projecting measurements over the system.
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Figure 1: Dynamics of Bloch’s vector’s components. Blue line: true dynamics. Red line: trained
dynamics.
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