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            Abstract
Coherent interaction of an ensemble of dipole active atoms or excitons with a vacuum electromagnetic field has been studied extensively since its initial conception by Dicke in 19541,2,3,4,5,6. However, when the emitters are not only periodically arranged as in refs 2 to 4, but are also placed in a periodically modulated dielectric environment, the interaction between them is carried by the electromagnetic Bloch waves of the photonic crystal7,8. Here we report the first observation of this effect using a periodic arrangement of GaAs/AlGaAs quantum wells. The formation of coherently coupled photonic-crystal excitonic-lattice polaritons manifests in our experiments through enhanced reflectivity and reconstruction of the photonic bandgap in the vicinity of the excitons. Experimental evidence of hybrid light holeâ€“heavy hole excitonic-lattice polaritons is also presented. Coherent coupling between excitons and Bloch waves is established through comparisons of the experimental results with theory. Finally, we demonstrate the tuning of these polariton states by an electric field.
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                    Figure 1: Dispersion schematic.[image: ]


Figure 2: Angle-dependent reflectivity.[image: ]


Figure 3: Polariton dispersion.[image: ]


Figure 4: Reflectivity simulations and experimental data.[image: ]


Figure 5: Electric field tuning.[image: ]
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