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The nitrogen-vacancy (NC) color center in diamond [1] is one of the most actively re-
searched semiconductor-based spin qubits [2]. It is especially promising for applications
involving using it as a sensor of magnetic field noise. This noise can either be intrinsic,
i.e. caused by other spins present inside the diamond crystal (electronic spins of nearby
nitrogen impurities, or nuclear spins of 13C isotopes present among the carbon atoms
forming the diamond lattice), or extrinsic, caused e.g. by spins of molecules present close
to the surface of the diamond nanocrystal [3]. In the former case a careful analysis of de-
coherence signal can be used to identify NV centers having a few 13C nuclear spins in close
proximity [4], and such complexes of spins can be used as few-qubit quantum registers [5].
Such an identification of environment of the NV center requires a very good theoretical
understanding of nuclear-induced decoherence in this system. The best available theory
is the Correlated Cluster Expansion (CCE) [6], in which contributions to NV decoherence
[7] coming from groups (clusters) of increasing numbers of nuclei are systematically taken
into account. We will present our recent progress in implementing this method and using
it for calculation of NV center decoherence.
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