Polaritons in a nonideal periodic array of microcavities containing ultracold quantum dots
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Defect cavities

The previously developed concepts of nonideal photonic structures [1-3] are Optical Intlice
used to examine a two-sublattice defect-containing polaritonic crystal formed of a |
topologically ordered array of tunnel-coupled microcavities (microresonators) with
embedded two-level atomic clusters (quantum dots). The virtual crystal
approximation iIs employed to elucidate the effect of point-like defects on the&/
polaritonic spectrum of the structure and the related quantities of interest (such as
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A, (K) ~ 2A, (d)(cosk,d +cosk,d), A, (k) ~ 2A,, (d)(cosk,d +cosk,d )(1-CY )", A, (k) = A, (0)(1-CY Jexp(~ik -a), A, (k) = A, (k),
V,, (k) = 2V, (d)(1-CY )2 (cosk,d +cosk,d),V,, (K) = 2V,, (d)(1-C} )2 (cosk,d +cosk,d),Vi, (k) =V, (0)(1-C )(1-C} )exp(-ik-a),
V,, (k) zVZl(O)(l—C}’ )(1—C;’ )exp(ik-a .
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Results

_ _ _ _ o Effective masses of polaritons in
1. The presence of point-like defects In the studied polaritonic crystal results | |the four dispersion branches

in a considerable transformation of its energy structure and optical | |constructed as functions of vacancy
: : - : : : concentrations in the atomic and
properties as well as in renormalization of its polaritonic spectrum. | resonator subsystems.
2. The presence of point-like defects leads to an increase of the effective
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mass of polaritons and hence to a decrease of their group velocity (as References
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