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Quantum decoherence is one of the most important problems for creation of quantum devices which outper-
form their classical counterparts [1]. The performed investigations demonstrate [2] that the decoherence time
decreases when the number of qubits in the coherent cluster increases.
We used methods of multiple-quantum (MQ) NMR [3] for the investigation of the decoherence processes in
many-qubit clusters forming in the course of the MQ NMR experiment. One-dimensional systems are very
suitable for the considered problem because the consistent quantum-mechanical theory for MQ NMR dynam-
ics was developed [4] only for one-dimensional systems. It was shown [4] that only MQ coherences of zeroth
and plus/minus second orders emerge in a one-dimensional chain, initially prepared in the thermodynamic
equilibrium state, on the preparation period of the MQ NMR experiment in the approximation of the nearest
neighbor interactions [5]. We developed a theory describing the dipolar relaxation of the MQ coherences of
zeroth and second orders in the finite spin chain on the evolution period of the experiment which follows
immediately after the preparation period [6]. The dependencies of the intensities of the MQ NMR coherences
of the zeroth and second orders on the evolution period are obtained for various numbers of spins in the chain.
It is shown that the MQ NMR coherence of the zeroth order does not decay completely in the relaxation pro-
cess.
The size of the coherent clusters forming on the preparation period is expressed via the duration of this pe-
riod and the space dimension. The dependence of the relaxation time on the number of spins in the formed
cluster is obtained. Considering the dipolar relaxation of the MQNMR coherence of the second order as a sim-
ple model of the decoherence process in the many-qubit system, we found that the decoherence time slowly
decreases with the increase of the number of spins in the correlated cluster.
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