Towards polariton blockade with fiber-cavity polaritons.
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Semiconductor cavity polaritons have established themselves as a test bed for studying fundamental aspects of
quantum fluids in a solid-state setting. So far, most of the experiments have relied on fully integrated devices
with very little flexibility for in-situ tuning of experimental parameters. Here we report on experiments using semi-
integrated fiber micro-cavities for creating confined semiconductor cavity polaritons. The fiber cavities give direct
control over the photonic degrees of freedom of the polariton system through the tunability of the cavity length. In
the experiment, we observe the formation of cavity polaritons and demonstrate in-situ tuning of the cavity lifetime,
coupling and detuning between the exciton and the cavity mode, which in turn means tuning of the polariton energy
and lifetime. We observe high cavity quality factors, and thus long polariton lifetimes exceeding 100 picoseconds
offering the prospect of creating equilibrated polariton quantum fluids. The fiber cavity system presented here is well
suited for the study of strongly confined polariton systems, since the fiber mirror can be designed to give a small
cavity waist and thus strong polariton confinement. With a newly fabricated set of fiber mirrors having less than 10
pm radius of curvature, we expect to access the polariton blockade regime opening the door towards single-photon
non-linear optics with polaritons.



