Enhancement of the lifetime of Rabi oscillations in exciton-polariton system
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Polaritonics study bosonic quasiparticles, named polaritons, formed as a result of the light-exciton coupling. Nowadays polaritonics represents an indispensable tool for investigation of quantum coherent and nonlinear phenomena occurring at the matter-ﬁeld interface in various area of condensed matter physics, quantum and atom optics. Semiconductor microcavities serve as a solid-state laboratory to study dynamical and quantum eﬀects in open and non-equilibrium systems of bosons. Particularly, one of the main achievements in the field of polaritonics is the creation of and manipulation with condensates characterized by a macroscopic occupation of a single quantum state and extended temporal and spatial coherences. In this sense, polaritonics presents a significant interest for quantum information science. Rabi oscillations represent a natural property of exciton-polariton systems arising from the beating between the polaritons of the lower and upper branches. Usually such oscillations, being formed by external short coherent pulse, decay in time that obviously reflects a presence of decoherent processes in a system. The decoherence time (or Rabi-oscillations lifetime) may be quite short in realistic systems, typically comparable or even shorter than the lifetime of the exciton polariton that is on the picosecond time scale. In the paper [1] the way of creating a stable polariton Rabi-oscillations in a resonantly cw pumped semiconductor microcavity was suggested. We demonstrate that in the presence of an incoherent reservoir of polaritons the coherence time of Rabi oscillations may be dramatically increased (up to nanoseconds) because of the stimulated scattering of polaritons towards the ground state characterized by zero in-plane wavevector. Such a research pave the way to the study of permanent Rabi-oscillations in semiconductor microcavities, when lifetime of the oscillations approach to infinity due to exciton state pumping from the reservoir.
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