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Abstract

We investigate the transfer of excitation in a system of two nitrogen vacancy cen-

ters (NVs) coupled to cavities of a photonic crystal molecule. The analytical results

are obtained for the study of quantum state transfer in the special cases of strong

coupling (g � Ω), comparable coupling-hopping (g (atom − cavity coupling) '

Ω (hopping between cavities)) and large hopping (g � Ω) in the presence of de-

tuning and decoherence. In comparable coupling-hopping case, presence of detuning

compresses the otherwise equally competitive local oscillations in process of remote

quantum state transfer between the two nitrogen vacancy centers. In strong coupling

limit g � Ω, evolution of the system may be viewed due to two loosely coupled sub-

systems described by Jaynes-Cummings model. Here, the state transfer rate and its

amplitude are mainly controlled by the coupling strength (g) of the nitrogen vacan-

cies with their respective cavities. For the large hopping case, we notice very weak

excitation probabilities of the cavity modes which is crucial for minimization of deco-

herence of the system. Interestingly, in this limiting case, frequency of the state transfer

increases with the increase in detuning between NVs and its respective cavity mode.
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